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Y
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I
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I
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for the NCSS SCS Ft. worth

I
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the Future

4. Soil-Woodland Da"e "an IIouten

Field Trip Information Kenneth LaFlamme

Social - Penobscot Hall lounge

Dinner - York Hall CommOns
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Wednesday - June 1 5

7:oo - 7:30

7:30 am

9:oo am

l o : oo  am

l l : o o  a m
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12:30 pm

1:30 - 5:oo
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deposits - Bruce Champeon
Durham N.H.

Hall

Social - Memorial Union - Dam" Yankee (cash bz

Banquet - Memorial Union - Damn Yankee
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I 11:45 - 1:15 pm

I

I
I
I
I
I
I
I

Moderator: Dick Hall

General Session - 101 Neville Hall

Breakfast - York Hall Commons

Experiment Station
(15 minutes each)
Connecticut -----
M ai ne ___________
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Maryland --------
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New York --------

Reports
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Peter Veneman
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Experiment station Reports
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OPEN

Robert Cunningham
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2:45 - 3:oo pm BREAK
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Task Force 1 - Soils Ed Ciolkosz, Chair.

of the Northeastern
States
257 Nutting Hall

Task Force 2 - State Gregg Schellentrager,

Soil Survey Database Chair.
USDA Conference Room

5:15 - 6:00 pm Social - Penobscot lounge

6:OO - 7:oo pm Dinner - York Hall Commons



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Friday - June 11 Moderator: Ron Taylor
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of the Northeastern
states

1o:oo - 10:15 am

10:15 - 12:oo
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Conference Chairman
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Conference

- Conference wrap up

- Adjourn

12:oo - l:oo pm Lunch - York Hall Commons
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Soil Conservation service
Office of the Assistant Chief
for the Northeast

The National Cooperative Soil Survey remains one of the finest
technical efforts by a federal, state, and local partnership. We should
be proud of our achievements, and we should be aware that the importance
of this effort is growing.

Right now, there's an extraordinary demand for soil survey mapping,
given the continued land use changes in the Northeast and the SCS
responsibilities under the Food Security Act of 1985 (PSA). In addition,
improvements in Soil Survey Program delivery are underway, and we're
preparing for an exciting and demanding future.

This is a good time to take stock of where we are and where we're
going in the NCSS. I'd like to give you the SCS perspective.

FSA will continue to be the number one priority for our soil survey
program over the next year and a half. Our people have been under the
gun to complete the determinations of highly erodible cropland  and
wetlands by the end of 1989.

We've had to temporarily assign soil scientists from the Northeast
to states with high FSA workloads. This has been a lifesaver for the
states receiving the help. Of course, it put you behind schedule with
some of your surveys. I recognize the inconvenience, but I encourage you
to keep on sending this help... because I'm convinced that, down the road,
this FSA effort will pay dividends. It will be worth the tradeoffs we're
making now in terms of ongoing program work. Keep in mind that our
success in implementing FSA has a lot to do with support in Congress and
the White House.

I believe we've fared real well considering the tough budgeting
this country has to do. Ag ia n, I think that the people who control our
budget recognize the enormous team effort to implement the FSA
conservation provisions...and  the demand for ongoing SCS programs.
That's clear if you've taken a look at the White House proposal for the
SCS 1989 budget.

Out of the FSA workload demands and the budget constraints...and
out of planning we've been doing for some time...have cone efficiencies
in soil survey operations and program delivery that will take us into the
future.

We're centralizing our soil survey operations leadership at
Lincoln, Nebraska, where we've established the National Soil Survey
Center. The center is responsible for quality assurance. It keeps our
experts together so they can more easily, and quickly, resolve technical
issues and train field staffs in proper soil survey procedure. The
center will also serve as a center for foreign visitors.

Soil scientists at SCS's four national technical centers have less
of a review function than in previous years. Ihey now concentrate on
helping the states interpret and use soil survey information and support
them in using soil survey data bases. They are your close links in NCSS
for regional activities. And they help us look down the road at future
needs.

Remarks by Richard L. Duesterhaus to the NCSS Northeast Work Planning
Conference, Orono, Maine, June 13, 1988.
________________________________________________________________________~~
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By adopting the latest technology in fieldwork and in the office,
we're gearing up to meet present and future needs more efficiently.
Computers in our soil survey offices and in our conservation district
offices, for example, provide greater flexibility in updating soils data
and in meeting user's needs.

We are very anxious to bring digitizing capability to our state and
field offices. Our hope is to make it part of the ongoing soil survey
process; that is, to build it into the field mapping procedure. Most
likely, we'll start by setting up digitizing centers in state offices,
and eventually in field offices.

We want digitizing to become an integral part of our soil survey
updating process. Currently, the SCS National Office is not funding
digitizing. That's up to our state offices or to any organization that
wants digitizing badly enough to pay for it. We will cooperate with any
organization and provide digitizing standards.

We're trying to get additional funds built into the 1990 budget so
that the National office can help fund the digitizing effort. If we get
that money, we'll then set the criteria for our priorities in digitizing.

This discussion of updating brings me to what I want to say about
the future of our soil survey program.

Maintaining or updating existing surveys is a priority. In
updating, we don't want just the same old thing. We want digitized
surveys that provide --

o Consistency within their major land resource area.
o Map unit descriptions that do a better job of

characterizing the map unit in relation to the entire natural landscape.
This will be especially helpful as more conservation planning is done on
a hydrologic unit basis.

o And we want those digitized surveys to provide any new
information required by users.

Our biggest job for the future is meeting the many diversified
needs of soil survey users. Here are a few examples:

o Water quality, a top priority in the USDA's National
Conservation Program increases the need to understand, for example, how
various insecticides, herbicides, fertilizers, municipal wastes, and
other substances move through different kinds of soils. We'll have to
make sure our data are technically sound for water quality uses.

o Land evaluation and site assessment for urban as well as
rural clients will be in demand. Knowing soil potential for various uses
becomes critical as local communities look at farmland and wetlands
preservation and other land use policies.

o Other environmental concerns, such as understanding the
effects of acid rain will draw on our soils knowledge.

o Using advances in remote sensing will be critical to
specialists who correlate soils and vegetation.

To meet the needs of the future, we have to adopt--
o A multidisciplinary approach in our operations,
o Interagency sharing of data and know-how, and
o Computerized geographic information systems.

A multidisciplinary approach is absolutely essential if you
consider the complex problems soil survey users have to solve...and the
interpretations we need to make with our data.

Geomorphology is one of the areas in which we'll be seeing more

2

x!



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

interdisciplinary work. SCS is now hiring for the position of national
geomorphologist. That's a position I know many of you have wanted to see
filled for some time.

Interdisciplinary effort means drawing on the talents and data of
other federal and state agencies, and our university cooperators. It
also means greater coordination between our soil scientists and our
specialists in conservation planning, resource conservation, and
watershed planning.

Soon, geographic information systems (GISe) will help this
interdisciplinary effort. Linked with our field office computer systems,
they will provide more flexibility and more options in conservation
planning. GISs will use modeling and applications programs; and they'll
enable us to access data from SCS, the U.S. Geological Survey, and other
agencies to produce base maps of topography, hydrography, soils, geology,
cultural resources, and transportation.

SCS is proud that the Office of Management and Budget has given us
the responsibility for national coordination of digital soils data.
We've earned that responsibility, with the help of our cooperators, but
there's a lot we still have to do to keep on the forefront of this
technology. For one thing, we should continue to pursue our
1:250,000-scale STATSGO mapping. We're somewhat behind schedule, largely
because of our FSA priority, but we must continue building this data
base. It is designed to provide consistent soils information at a scale
practical for statewide and multi-county applications. Agencies with GIS
capability have found this compatibility useful.

Taking into the account all the diversified needs for expertise in
soil science and other disciplines brings up the subject of staffing.
Right now, SCS staffing assignments are primarily controlled by FSA
priorities, at least through 1989. As to 1990, we're now polling our
state offices on their needs.

I can tell you right now, the need for soil scientists is
increasing, not declining. In fact, I'm encouraging SCS state
conservationists to maintain or improve the soils staff they have. Soil
science students and graduates are getting harder to come by. That's
because fewer are going into the profession...and  many of those who do
are attracted by the private sector's higher salaries.

SCS supports every effort by our university cooperators to update
their curriculum to attract more students. We also encourage you to
guide your students in the multidisciplinary studies useful to natural
resource agencies like SCS. Broad, multidisciplinary training is
important in the SCS ranks as we continue to increase our domestic and
international activities.

The continuing suppport of all our NCSS cooperators is vital to the
SCS soil survey program. As we deal with our staffing, budget, and
technical needs, SCS knows that the single most important factor in our
work is the strong NCSS partnership. We thank you for your ideas and
support.

#

3
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N a t i o n a l  C o o p e r a t i v e  S o i l  S u r v e y
M a u r i c e  J .  M a u s b a c h

S o i l  C o n s e r v a t i o n  S e r v i c e ,  W a s h i n g t o n ,  D . C .
J u n e  1 9 8 8

I  a m  p l e a s e d  t o  b e  a b l e  t o  p a r t i c i p a t e  i n  t h e  N o r t h e a s t  S o i l
S u r v e y  C o n f e r e n c e  a n d  l o o k  f o r w a r d  t o  v i s i t i n g  w i t h  y o u  d u r i n g
t h e  c o u r s e  o f  t h e  c o n f e r e n c e .

T h i s  p r e s e n t a t i o n  w i l l  b e  a  r e p o r t  o n  c u r r e n t  a c t i v i t i e s
i n c l u d i n g  F o o d  S e c u r i t y  A c t  o f  1 9 8 5  (FSA), s o i l  s u r v e y
e v a l u a t i o n , a n d  w a t e r  q u a l i t y  a n d  a  d i s c u s s i o n  o f  s o m e  f u t u r e
a c t i v i t i e s .

F S A  A c t i v i t i e s

T h e  F S A  r e q u i r e s  i n d i v i d u a l s  t h a t  p r o d u c e  c o m m o d i t y  c r o p s  o n
H i g h l y  E r o d i b l e  L a n d  (HEL) t o  h a v e  a  c o n s e r v a t i o n  p l a n  b y  1 9 9 0
a n d  n e c e s s a r y  c o n s e r v a t i o n  s y s t e m s  i n  p l a c e  b y  1 9 9 5 .  A n
e x c e p t i o n  i s  m a d e  w h e n  a  s o i l  s u r v e y  i s  n o t  a v a i l a b l e .

P o l i t i c a l  a n d  i n t e r n a l  p r e s s u r e s  h a v e  d i c t a t e d  t h a t  a  s o i l  s u r v e y
w i l l  b e  a v a i l a b l e  f o r  a l l  cropland b y  1 9 9 0  s o  t h a t  t h e  n e c e s s a r y
p l a n s  c a n  b e  d e v e l o p e d  a n d  s y s t e m s  i n s t a l l e d . T h e r e f o r e ,  we h a v e
g i v e n  t o p  p r i o r i t y  t o  m a p p i n g  o f  a l l  cropland i n  t h e  U n i t e d
S t a t e s  b y  1 9 9 0 . A s  m a n y  o f  y o u  k n o w  w e  h a v e  e m b a r k e d  o n  a
v o l u n t e e r  p r o g r a m  f o r  d e t a i l i n g  s o i l s c i e n t i s t s  t o  a c c o m p l i s h  t h e
t a s k . W e  a p p r e c i a t e  t h e  c o o p e r a t i o n  t h a t  w e  h a v e  r e c e i v e d  f r o m
o u r  s t a t e s , s t a t e  c o o p e r a t o r s  a n d  f i e l d  s o i l  s c i e n t i s t s . We have
o n e  m o r e  s e a s o n  a f t e r  t h e  c u r r e n t  s e a s o n  t o  a c c o m p l i s h  t h e  t a s k
a n d  h o p e  t o  b e  a b l e  t o  f i n i s h  v i a  t h e  v o l u n t a r y  e f f o r t .

A t  t h e  e n d  o f  1 9 8 7  a  t o t a l  o f  a b o u t  4 4  m i l l i o n  a c r e s  o r  1 0  % o f
t h e  cropland  r e m a i n e d  t o  b e  m a p p e d . W e  h a v e  a  g o a l  t o  m a p  1 8 . 3
m i l l i o n  a c r e s  o f  cropland t h i s  y e a r  t h u s  t h e  g o a l  f o r  n e x t  y e a r
w i l l  b e  a b o u t  2 5 . 5  m i l l i o n  a c r e s . S i x t e e n  s t a t e s  w i l l  h a v e  a l l
cropland  m a p p e d  b y  t h e  e n d  o f  t h i s  y e a r .

S o i l  S u r v e y  E v a l u a t i o n s

W i t h i n  t h i s  d e c a d e  t h e  s o i l  s u r v e y  p r o g r a m  h a s  h a d  3  s e p a r a t e
e v a l u a t i o n s : t h e  G r a c e  C o m m i s s i o n ,  a n  i n t e r n a l  p r o g r a m
e v a l u a t i o n , a n d  a  p r o d u c t i v i t y  i m p r o v e m e n t  s t u d y .

T h e  G r a c e  C o m m i s s i o n  R e p o r t  I n d i c a t e d :

o C A S P U S S  i s  n o t  a  g o o d  m a n a g e m e n t  t o o l
0 S o i l  s u r v e y s  s h o u l d  b e  s t a f f e d  t o  f i n i s h  w i t h i n  5  y e a r s
0 M a n u s c r i p t s  a r e  o v e r - e d i t e d

C A S P U S S  w i l l  b e  r e p l a c e d  b y  t h e  S o i l  S u r v e y  S c h e d u l i n g
s o f t w a r e / d a t a b a s e  t h a t  i s  b e i n g  d e v e l o p e d  b y  D i c k  H u n t e r  i n
M a i n e . T h i s  s o f t w a r e  i s  d e v e l o p e d  t o  b e  a  m a n a g e m e n t  t o o l  f o r
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W e  h a v e  s u b s t a n t i a l l y  r e d u c e d  t h e  e d i t i n g  e f f o r t . T h e  t e c h n i c a l
r e s p o n s i b i l i t y  o f  t h e  s t a t e s . T h e  e d i t o r s  a t  t h e
S u r v e y  C e n t e r  (NSSC) r e v i e w  a n d  d o  a n  E n g l i s h  e d i t .

e d i t  i s  n o w  a
N a t i o n a l  S o i l
The NSSC will
a n d  t o  d o  t h e
GPO.

u s e  d e s k  t o p  p u b l i s h i n g  s o f t w a r e  t o  editwdocuments
f i n a l  f o r m a t t i n g  o f  t h e  m a n u s c r i p t  f o r  p r i n t i n g  a t

W e  a r e  m a k i n g
t o  c o m p l e t e  a

a n  e f f o r t  t o  f u l l y  s t a f f  a n d  e q u i p  s u r v e y  p a r t i e s
s u r v e y  w i t h i n  a  5  y e a r  p e r i o d .

S C S  s t a t e  o f f i c e  o p e r a t i o n s . A  s m a l l  p a r t  o f  t h e  d a t a b a s e  w i l l
b e  u p l o a d e d  t o  t h e  N a t i o n a l  H e a d q u a r t e r s .

The Soil  Survey Program Evaluation

T h i s  e v a l u a t i o n  w a s  b a s e d  o n  u s e r  n e e d s . M a n y  o f  y o u  m a y
r e m e m b e r  f i l l i n g  o u t  q u e s t i o n n a i r e s  w i t h  r e s p e c t  t o  h o w  w e l l  t h e
p r o d u c t s  o f  a  s o i l  s u r v e y  m e t  y o u r  n e e d s . A s  a  r e s u l t  o f  t h i s
e v a l u a t i o n  w e  r e w r o t e  o u r  m i s s i o n  s t a t e m e n t :

T o  a s s i s t  m a n k i n d  i n  u n d e r s t a n d i n g  a n d  w i s e l y  u s i n g  s o i l
r e s o u r c e s  t o  a c h i e v e  a n d  s u s t a i n  a  d e s i r a b l e  q u a l i t y  o f  l i f e
b y - -

0 m a i n t a i n i n g  a  s t r o n g  s c i e n t i f i c  b a s i s  f o r  d e f i n i n g  a n d
d e s c r i b i n g  s o i l  r e l a t i o n s h i p s i m p o r t a n t  t o  d e c i s i o n  a b o u t
t h e  use a n d  m a n a g e m e n t  o f  soiis

0 p r o v i d i n g  s c i e n t i f i c  e x p e r t i s e  t o  i d e n t i f y ,  c l a s s i f y ,
m a p  a n d  i n t e r p r e t  s o i l s

0 m a k i n g  f i e l d  a n d  l a b o r a t o r y  i n f o r m a t i o n  a n d  i t s
i n t e r p r e t a t i o n  r e a d i l y  a v a i l a b l e  t h r o u g h  t e x t s ,  m a p s  a n d
o t h e r  f o r m s  o f  d a t a  b a s e s ,  a n d  a s s i s t i n g  p e o p l e i n  u s i n g
t h e  i n f o r m a t i o n .

O t h e r  s u g g e s t i o n s  i n  t h e  e v a l u a t i o n  p u b l i s h e d  i n  O c t o b e r ,  1 9 8 7 ,
h a v e  b e e n  i m p l e m e n t e d .

S o i l  S u r v e y  P r o d u c t i v i t y  I m p r o v e m e n t  S t u d y

T h e  p r o d u c t i v i t y i m p r o v e m e n t  s t u d y  ( P I P )  w a s  c o n d u c t e d  t o :

,I . . . f i n d
o r g a n i z a t i o n
f o r  t h e  s o i l

t h e  m o s t  e f f e c t i v e  a n d  e f f i c i e n t
f o r  a c c o m p l i s h i n g  t h e  a g e n c y  o b j e c t i v e s
s u r v e y  p r o g r a m  a n d  t o  i d e n t i f y  t h o s e

a c t i v i t i e s  i n  t h i s  p r o g r a m  t h a t  a r e  i n h e r e n t l y
g o v e r n m e n t a l a n d  a c t i v i t i e s  t h a t  c a n  b e  c o n s i d e r e d
c o m m e r c i a l i n  n a t u r e . ”

T h e  P I P  t a s k  g r o u p  d e v e l o p e d  m i s s i o n  s t a t e m e n t s  f o r  t h e
r e c o m m e n d e d  o r g a n i z a t i o n a l l e v e l s : and recommended:

o r e o r g a n i z a t i o n  o f  t h e  N H Q  a n d  N T C  s t a f f s
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o  e s t a b l i s h m e n t  o f  a  N a t i o n a l  S o i l  S u r v e y  C e n t e r  (NSSC) o f
s o i l s  t e c h n i c a l  e x p e r t i s e
o  a s s i g n m e n t  o f  t h a t  t e c h n i c a l  s t a f f  r e s p o n s i b i l i t i e s  b y
m a j o r  l a n d  resource  a r e a s  r a t h e r  t h a n  b y  p o l i t i c a l
b o u n d a r i e s
o  qualjty  c o n t r o l  b e  a  s t a t e  f u n c t i o n
o  q u a l i t y  a s s u r a n c e  b e  a  f u n c t i o n  o f  t h e  N a t i o n a l  S o i l
S u r v e y  C e n t e r .

W e  a r e  i n  t h e  p r o c e s s  o f  i m p l e m e n t i n g  r e c o m m e n d a t i o n s  o f  t h e  P I P
s t u d y  b y :

o r e a l i g n m e n t  o f  q u a l i t y  c o n t r o l  f u n c t i o n s  t o  s t a t e s ,
closer t o  t h e  a c t i o n
o c o n s o l i d a t i n g  t e c h n i c a l  s t a f f s  l o c a t e d  a t  N H P  a n d  NTCs  t o
t h e  N S S C  l o c a t e d  i n  t h e  M i d w e s t  N a t i o n a l  T e c h n i c a l  C e n t e r ,
L i n c o l n ,  N E  ( F i g .  1)
o r e d e f i n i n g  f u n c t i o n s  o f  N a t i o n a l  T e c h n i c a l  C e n t e r  S t a f f s
t o  i n c l u d e  s o i l  i n t e r p r e t a t i o n s ,  a n d  s o i l  s e r v i c e s .

F u t u r e  A c t i v i t i e s

Water Quality

W e  a r e  a c t i v e l y  d e v e l o p i n g  p r o c e d u r e s  t o i n t e g r a t e  w a t e r  q u a l i t y
i n t o  r e s o u r c e  p l a n n i n g . A  W a t e r  Q u a l i t y  A c t i o n  P l a n  t a s k  f o r c e
i s  d e v e l o p i n g  t h e  n e c e s s a r y  t o o l s  a n d  t r a i n i n g  m a t e r i a l s .  A
c r u c i a l  t o o l  w i l l  b e  t h e  s o i l i n t e r p r e t a t i o n s  r e l a t e d  t o  t h e
a b i l i t y  o f  s o i l  t o  p r o t e c t  a q u i f e r s  a n d  s u r f a c e  w a t e r s  f r o m
c o n t a m i n a t i o n  o f  a g r i c u l t u r a l  c h e m i c a l s . Don Goss, r e s e a r c h  s o i l
s c i e n t i s t  a t  t h e  N a t i o n a l  S o i l  S u r v e y  L a b o r a t o r y ,  i s  d e v e l o p i n g
i n t e r p r e t a t i o n  c r i t e r i a  f o r  r a t i n g  s o i l s . H e  w i l l  b e  l o o k i n g  t o
t h e  N T C  a n d  N C S S  c o o p e r a t o r s  f o r  h e l p  i n  t h i I

National Soils Handbook

s t a s k .

T h e  h a n d b o o k  i s  i n  n e e d  o f  a  t h o r o u g h  revis i
s e c t i o n s  o n  o p e r a t i o n s ,  c l a s s i f i c a t i o n ,  a n d
T h e  s t a f f  a t  t h e  N S S C  w i l l  b e  l e a d i n g  t h e  e f

0”. e s p e c i a l l y
soi I i n t e r p r e t a t i o n s .
f o r t

I
b u t  w i l l  n e e d

t h e  a s s i s t a n c e  o f  e v e r y o n e  t o  a c c o m p l i s h  t h e  tasK.

F o r  t h e  s o i l  i n t e r p r e t a t i o n s  s e c t i o n , w e  w i l l  d e v e l o p  t a s k  g r o u p s
t o  e v a l u a t e  b o t h  t h e  e s t i m a t e d  p r o p e r t y  a n d  s o i l  i n t e r p r e t a t i o n
c r i t e r i a  o n  t h e  soi- f o r m . C o n c e r n s  i n c l u d e  t h e  t e c h n i c a l
a d e q u a c y  o f  t h e  i n t e r p r e t a t i o n  c r i t e r i a  a n d  t h e  t y p e s  o f  d a t a
n e e d e d  t o  m a k e  w a t e r  q u a l i t y  i n t e r p r e t a t i o n s  a n d  t o  s u p p o r t
modelling a c t i v i t i e s .

N e x t  G e n e r a t i o n  S o i l  S u r v e y

W e  a r e  r a p i d l y  a p p r o a c h i n g  t h e  c o m p l e t i o n  o f  t h e  p r e s e n t
g e n e r a t i o n  o f  t h e  s o i l  s u r v e y  o f  t h e  U n i t e d  S t a t e s . I n  m a n y
a r e a s  t h i s  r e p r e s e n t s  t h e  s e c o n d  o r  t h i r d  t i m e  t h a t  a  s o i l  s u r v e y
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h a s  b e e n  m a d e  o f  a n  a r e a . H o w e v e r , w i t h  t h e  n e w  d e m a n d s  a n d  u s e s
o f  t h e  s o i l  s u r v e y  w e  a r e  f i n d i n g  a r e a s  o f  t h e  p r e s e n t  s u r v e y s
t h a t  n e e d  t o  b e  s u p p l e m e n t e d  o r  u p d a t e d . T h i s  m a i n t e n a n c e
f u n c t i o n  o f  a  s o i l  s u r v e y  i s  b e c o m i n g  a n  i m p o r t a n t  f u n c t i o n  i n
m a n y  s t a t e s . I n  s o m e  c a s e s , w e  m a y  d e c i d e  t h a t  a  n e w  s u r v e y  i s
n e e d e d , b u t  b e f o r e  w e  e m b a r k  o n  t h i s  ‘ F o u r t h  G e n e r a t i o n ’  s u r v e y ,
w e  m u s t  d e v e l o p :

0 A  s t r a t e g y  f o r  u p d a t i n g  s u r v e y s  a t  t h e  s t a t e  a n d  r e g i o n a l
l e v e l s
0 A  b e t t e r  m e t h o d  t o  d e s c r i b e  m a p  u n i t s  t h a t  s e r v e s  t h e
e l e c t r o n i c / q u a n t i t a t i v e  e r a
0 A p p r o a c h e s  t o  m a i n t e n a n c e  f u n c t i o n s  f o r  s e r v i c i n g
c o m p l e t e d  s u r v e y s
0 M e t h o d s  f o r  a d d i n g  i m a g e  p r o c e s s i n g  o f  v a r i o u s  t y p e s  o f
p h o t o g r a p h y  t o  t h e  k n o w l e d g e  b a s e  o f  a  s u r v e y

U n d o u b t e d l y  t h e r e  a r e  m a n y  m o r e i s s u e s  c o n c e r n i n g  t h e  n e x t
g e n e r a t i o n  o f  s o i l  s u r v e y s . S o m e  i s s u e s  w i l l  r e q u i r e  r e s e a r c h
a n d  d e v e l o p m e n t  w h i l e  o t h e r s  w i l l  r e q u i r e  r o u n d  t a b l e
d i s c u s s i o n s . I  a m  l o o k i n g  f o r w a r d  t o  w o r k i n g  w i t h  a l l  o f  y o u  i n
m e e t i n g  t h e  c h a l l e n g e  o f  t h e  N C S S  i n  t h e  t w e n t y  f i r s t  c e n t u r y .
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Northeast Cooperative Soil Survey Conference
Karl H. Langlois, Jr.

Head, Soil Interpretations Staff
Northeast National Technical Center

Soil Conservation Service
Chester, Pennsylvania

In the last two years we have experienced many exciting changes in the
the soil survey program. In the next few minutes I am going to talk
about staffing changes, activities. concerns, and our program emphasis.

The staff at the NEZNTC has undergone a radical change in the last two
year*. This was caused by several factors including the plan to
consolidate NTC’s, which never materialized. and the Soil Survey Program
Evaluation which was a SCS study of the soil survey program that was
released in October 1987. One of the results of the program evaluation
is the National Soil Survey Center being established in Lincoln,
Nebraska. The Center will be discussed later in the program but the
major impact it has at the NTC is that all correlations and manuscripts
are now being processed at Lincoln. The soils staff at the NTC will
concentrate on soil interpretations, consequently. the name of the staff
is the Soil Interpretations Staff.

The Soil Interpretations Staff will furnish technical assistance to the
Northeast States and National Headquarters on the use of soil surveys,
soil interpretations. soil database management, and Geographic
Information Systems (GIS).

The staff will review and evaluate the adequacy of soils information in
various reports and studies, such as soil potentials, RC6D plans, and
watershed plans. The staff will coordinate soils data with other
disciplines such as agronomy, biology, and forestry. It also will
maintain a liaison with regional National Cooperative Soil Survey
cooperators.

The Soil Interpretations Staff will conduct, or provide for, the
training of soil scientists in the use of soil surveys, soil
interpretations, soil related databases. and GIS.

Changes of personnel on the soils staff are many. Jim Ware, soil
correlator. transferred from the NTC to the SCS state office in North
Carolina, as a forester, in March 1987. In October 1987. Loyal
Quandt. Jim Doolittle. Jim Giuliano , and Gabe Hiza were reassigned to
various staffs in the National Soil Survey Center, although they will
remain at the Chester office. Also in October 1987. I was assigned as
Head, Soil Interpretations Staff. In April 1988. Oliver Rice returned
to the NTC from a two year assignment in Temple, Texas.
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Besides Olpver and me, the Soil Interpretations Staff has positions for
two more soil scientists and a GIS specialist. One of the soil
scientists positions was recently advertised and a selection should be
made in the next few weeks. The other soil scientist position will
hopefully be advertised during the next fiscal year. Advertisement for
the GIS position should be made in the next few months.

Many changes have occurred on soil staffs in SCS state offices in the
past two years. Bob Joslin, Assistant State Soil Scientist in Maine,
retired and was replaced by Dennis Lytle. Dick Babcock, State Soil
Scientist in Maine, transferred with a promotion to State Soil Scientist
in Texas. The State Soil Scientist position in Maine is currently
vacant. Henry Mount. Assistant State Soil Scientist in New Hampshire,
transferred with promotion to the National Soil Survey Quality Assurance
Staff in Lincoln, Nebraska. Bob Mcleese,  Assistant State Soil Scientist
in Vermont. transferred to Illinois as Assistant State Soil Scientist and
was replaced by Gregg Schellentrager from Florida. Kieth Wheeler, Soil
Specialist, New York, resigned and that position is vacant. John Hudak
was added to the Pennsylvania soils staff and will be located at Penn
State. Ed White, Assistant State Soil Scientist in Maryland will
transfer to Pennsylvania as Soil Specialist,

Gene Grice,  State Soil Scientist, Massachusetts, retired and moved to
Texas. Steve Hundley. Assistant State Soil Scientist, was promoted to
State Soil Scientist and Dick Scanu. Massachusetts, was appointed to
Assistant State Soil Scientist. Roy Shook, Assistant State Soil
Scientist, Connecticut, resigned and is now a soil scientist consultant.
Carl Eby, State Soil Scientist, New Jersey, retired and is doing
consulting work in New Jersey. Bill Broderson accepted the position of
State Soil Scientist, New Jersey, moving from Missouri. Ron Taylor, from
West Virginia, was promoted to Assistant State Soil Scientist in New
Jersey.

Within the past two years Berman Hudson became State Soil Scientist in
Maryland and then was promoted to a position on the National Quality
Assurance Staff in Lincoln, Nebraska. Berman was replaced by Carol
Wettstein as State Soil Scientist in Maryland. Dave Jones, Soil
Specialist in Virginia, was promoted to State Soil Scientist in
Mississippi. Bruce Stoneman  replaced Dave as Soil Specialist in
Virginia. Lawson Spivey, Soil Specialist, West Virginia, transferred to
the Soil Geography unit at National Headquarters in Washington. Lawson
was replaced by Cameron Loerch as Soil Specialist in West Virginia.
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Activities in the Northeast

The Food Security Act (FSA) has made a” impact on soil survey activities
in the Northeast. SCS is required to have all cropland soil mapped by
1990. This deadline has caused some states to make drastic changes on
placement of soil scientists in order to meet FSA needs. Soil
scientists in some states were detailed to states in other regions to
help them meet their FSA goals. Activitfes  relating to the FSA have
meant that our State Soil Scientists have had to manage at a very
intense level to keep all the soil survey programs active. The State
Soil Scientists have done a very good job in this respect because we
anticipate that all the cropland will be mapped by the 1990 deadline.

Heside the FSA mapping. there are still a substantial number of field
reviews and correlations being held each year, Completion of
manuscripts has slowed somewhat but is expected to pick up after the PSA
workload is completed. FSA and its impact on soil survey activities
will be reviewed in more detail in Committee 1. Soil mapping in the
region is approximately 80 percent complete.

About a year ago mapping and sampling started on a new set of wetersheds
and streams for the Environmental Protection Agency acid rain study. We
will hear more about this study from speakers later in the program.

These are but a few of the activities we had in the Northeast. I want
to briefly review some of the actions taken on recommendations made in
our last (1986) conference committee reports.

Conrmittee  1 - Use of Soil Characterization Data for Other than Soil
Classification Purposes. Reconrmendations  were to have standardization
of a data base and have a regional database. This subject was discussed
at last years NEC-50 Committee meeting. A national committee has met
once to discuss characterization data and will meet again in the near
future. Committee 1 was discontinued.

Conrmittee  2 - Criteria for Limits of Properties for Soil Series. The
committee stated that present guidelines for series criteria are adequate
and that no action should be taken. The committee was discontinued.

Committee 3 - Role of the Experiment Stations in the Future. The
committee was continued with recommendations that a list ot job
opportunities should be developed, Also a list should be developed of
regulations and laws that require soil scientists to provide data at the
local level. The actions of this committee will be discussed later
during the conference.
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Committee 4 - Soil-Woodland Interpretations. This committee was
continued because more work was needed to determine the percent of
stones and boulders on the surface that would affect interpretations for
uses. Chairmanship was transferred from liar1 Langlois to Dave VanHouten.
A meeting was held in Vermont with soil scientists and foresters to
discuss the stone and boulder percentages. A draft copy of these
results was sent to all former committee members. Responses were
incorporated into a report. The report will be discussed later in the
conference.

Areas of Concern

During the past year there has been a tremendous opportunity for soil
scientists in SCS to advance with promotions. This is great. My
concern is that as we look at the lower grades, there is only a small
reservoir of soil scientists left. There are many factors for this, of
course. two of which are fewer soil science majors in universities and
private industry pays more than SCS. I encourage all of the university
people to keep looking for students in soil science and I encourage all
SCS people to try every way we can to hire soil scientists, including
using the student trainee program. I anticipate that this problem will
not go away and we will continue to have an up-hill battle to attract
new soil scientists for years to come.

For several years now. states have been working on STATSGO  maps which
are general soil maps of the state. Only a handful of states in the
Northeast have sent their maps to the NTC for review. I know there is a
tremendous workload, especially with FSA, but it is time when all states
should be sending their maps in. We need time at the NTC to review the
maps and make any correlation decisions that may be needed.

Program Emphasis in the Northeast

There is a strong soil survey program in the Northeast. With the many
changes of personnel we have experienced in the NTC. and state offices,
I anticipate a strong and exciting program for many years to come. With
the many new soil scientists we have in the Northeast, managers must be
aware of the new talant and “se it to the fullest.

The number one priority in SCS and consequently the highest emphasis we
have in soils. is to complete cropland mapping for the Food Security Act
Program. We must continue to place soil scientists where they will be
most effective and we must continue to keep quality as high as we can,
even though there is a high emphasis on quantity.
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Water quality is becoming a very important issue in the country. Soils
data will be extremely important in most water quality work. We need to
make sure our soils data is as accurate as we can make it and we need to
check our data for completeness of information, I am sure there will be
many water quality questions that will need complex answers. Universities
will have to do more research on soil and water relationships. water
quality poses a challenge to all soil scientist for years to come.

Two years ago I talked about Ground Penetrating Radar and the potential
it had in the Northeast. Several states are interested in the GPR but
the emphasis they have had to place on the FSA has prevented them from
obtaining a GPR unit. Massachusetts is the tirst  state in the Northeast
that has ordered a unit, and they should receive it in a few months. We
will continue to emphasize the use of GPR in the Northeast and, with the
help of Jim Doolittle, develop methods in which the data can be
interpretated for a variety of uses.

As more soil scientists are added to the Soil Interpretations Staff at
the NTC. we will spend more time working with other disciplines.
Emphasis will be to more fully integrate soil survey into as many
disciplines as we can. Also a large part of out program will be to
transfer as much technology as we can between SCS offices and
Universities.

Computers are becoming more and more integrated into SCS offices and
prOgramS. We need to strive to place a computer by the desk of all soil
scientists in the region. With the computer programs now available, and
those coming out in the next few years, it is imperative that all soil
scientists learn how to “8s the computer. Not only is the “se of
computers important but the use of data that is in computers needs to be
expanded.

Emphasis will continue on the distribution, training, and “se of the
State Soil Survey Database (SSSD), the Computer Assisted Planning and
Management System (CAMPS). and the pedon  description program. There
will be many new programs that will be coming out in the next couple of
years that will be useful to soil scientists in the field and it is
important that these are utilized to the fullest.

Geographic Information Systems (GIS) are being used in increasing
numbers by state agencies. SCS is becoming involved in GIS and this
past year has had pilot test sites in several states thoughout the
country. The NTC is planning to have a GIS position filled in the “ear
future. The person in this position will be responsible for keeping up
to date with the latest developments in GIS, keeping states informed of
GIS developments, and training SCS personnel in the states. A high
emphasis will be placed on developing innovative ways to “se GIS in the
Northeast.
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Perhaps, one of the most important items we need to place program
emphasis on is training of soil scientists. Many changes are taking
place that will affect all soil scientists. As we finish the mapping
phase of soil survey in the Northeast, soil scientist will be
encountering more time spent on the use of soil surveys. Soi l
interpretations will be their number one workload. We must be sure they
are fully trained to meet this challange. Computers will also play a
big role in the daily activities of soil scientists, Training to help
soil scientists become familiar with computers will help them be more
productive. We must identify all training needs of soil scientists and
make sure they receive the best training we can provide.

National Soil Survey Quality Assurance

Jerry Post, Supervisory Soil Scientist, for Soil Classification and
Mapping has responsibility for the Northeast and part of the South
regions. Jerry wanted to come to the conference this week but could not
make it due to a travel conflict. Jerry plans to be on the Spodosol
tour this tall and hopes to meet many of you at that time.

Jerry asked me to hand out this paper (attached) explaining the
organization of the NTC soil interpretations staft and the National soil
survey center. Please note that the first two paragraphs are the only
ones from the National Manual. The material below the dash line is an
explanation of the responsibilities and functions of the National Soil
Survey Quality Assurance Staft

a4
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SCS - GENERAL HANLIAL

PART 404 - ORGANIZATION

SUBPART C - NATIONAL TECHNICAL

$404.26 NTC soil interpretation staffs.

CENTERS

The soils staffs guide and assist other NTC staffs in the integration of
soils information into technology development and transfer activities and
furnish training and technical assistance to states in the application of
soil technology. The soils staffs coordinate the national cooperative soil
survey activities in the area.

5404.32 National soil survey center (Midwest NTC).

The national soil survey staff furnishes technical assistance on
scientific phases of soil surveys, including mapping, classification, corre-
lation, data bases, interpretation, investigation, editing, and publications.
The services offered by this staff include soil analyses and research in soil
classification, morpholcgy, and interpretation and research in the physics
and chemistry of soil genesis.

___--------- - -

NATIONAL SOIL SURVEY QUALITY ASSUBAACE  STAFF

ResDonsibi.l&y  and Funct&E

It is the responsibility of the National Soil Survey Quality Assurance Staff
to assure that quality control ia being carried out by the states. Quality
assurance is an oversight function. It will require a continual close
working relationship with state staffs.

Quality assurance will be carried out through the following functions:

FUNCTION: Review memorandum of understanding.

Emphasis  Items

- Purpose of the soil survey

- Guidance on soil survey procedures

- Average size of management unit

- Maximum size of contrasting inclusions

- Map scale

- Schedule for completion

FUNCTION: Participate in initial field review or early progress review.

EmDhaSiS Itemq

- Design and description of map units
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Naming  Of map units

Classification and description of taxonomic  units

Documentation

Map quality

Quality control procedures

Accuracy of interpretations

Adequacy of special investigations and laboratory data

Staffing and management

Use of special symbols

Matching of maps with adjoining soil surveys

FUNCTION: Review field review reports.

FmDhaSiS Items

- Quality control procedures

- Staffing and management

- Legend control

- Naming of map units

JVNCTION:  Participate in final field review.

Emohasis  Items

Description of map units

Naming of map units

Classification and description of taxonomlc  unite

Documentation

Detailed map quality

General soil map quality

Accuracy of interpretations

Adequacy of special investigations

Status of soil interpretation records

Classification and use of laboratory data
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- Status of manuscript

- Matching of maps with adjoining soil surveys

FUNCTION: Review of draft of final correlation.

Emnhasis Items

- Naming of map units

- Problems and deficiencies noted at final field review.

FUNCTION: Training.

EmDhasis  Items

- Basic Soil Survey Course

- Soil correlation course

- NTC workshops for state soils staffs

- Participate in state workshops

- Training of individuals in NTC

- Training during field reviews

- Training aids and modules

The emphasis is on progressive soil correlation. During each field review,
the taxonomic  units and map units recognized since the last review need to
be reviewed and approved. Map compilation should keep current with
progressive correlation. Development of the soil survey manuscript should
also keep pace with correlation.

The National Soil Survey Quality Assurance Staff will make its input early
in the survey, beginning with a critical review of the memorandum of
understanding. It is essential that staff members participate in the
initial field review or an early progress review. It is anticipated that
the same staff member will participate in the final field review and review
the draft of the correlation that accompanies the review report. If the
state does an adequate job of legend development and progressive
correlation, the final field review can be held as much ss 1 year before the
completion of mapping. A draft of the correlation is to be prepared by the
state at the final field review. This draft is circulated for review by
cooperators and the National SSQA Staff. When mapping is complete, the
final correlation document is prepared and approved by the state soil
scientist.
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S o i l  S u r v e y  D a t a b a s e s
M a u r i c e  J .  Mausbech

S o i l  C o n s e r v a t i o n  S e r v i c e ,  W a s h i n g t o n ,  D . C .
J u n e ,  1 9 8 8

T h i s  o n e  o f  m y  f a v o r i t e  t o p i c s  a s , w e  a r e  a c t i v e l y  p u r s u i n g  t h e
r e d e s i g n  o f  t h e  N a t i o n a l  S o i l  S u r v e y  d a t a b a s e s . T h i s
p r e s e n t a t i o n  w i  I I s u m m a r i z e  o u r  s t r a t e g y  f o r  soi I  s u r v e y
d a t a b a s e s , o u r  s h o r t  a n d  l o n g  r a n g e  d a t a b a s e  p l a n s ,  a n d  o u r  p l a n s
f o r  g e o g r a p h i c  d a t a b a s e s .

N a t i o n a l  S o i l  Survev  D a t a b a s e  StratesK

A s  w i t h  m o s t  d a t a b a s e s , o u r  s o i l  d a t a b a s e s  h a v e  e v o l v e d  o v e r  m a n y
y e a r s  a n d  w e r e  d e s i g n e d  t o  m e e t  s p e c i f i c  n e e d s . T h e  S o i l
C l a s s i f i c a t i o n  f i l e  i s  t h e  o f f i c i a l  r e c o r d  o f  d a t a  o n  s o i l  s e r i e s
a n d  w a s  d e v e l o p e d  b e f o r e  w e  a u t o m a t e d  t h e  o f f i c i a l  s o i l  s e r i e s
d e s c r i p t i o n . T h e  s o i l  i n t e r p r e t a t i o n s  r e c o r d  ( S I R )  s t o r e s  d a t a
t h a t  a r e  n e c e s s a r y  t o  g e n e r a t e  t a b l e s  f o r  o u r  m a n u s c r i p t s  a n d  t h e
m a p  u n i t  u s e  f i l e  (muuf)  w a s  o r i g i n a l l y  a  m e c h a n i s m  t o  o b t a i n  t h e
a p p r o p r i a t e  d a t a  f r o m  t h e  S I R . B e c a u s e  o f  t h i s  e v o l u t i o n ,  t h e
d a t a b a s e s  a r e  s e p a r a t e  e n t i t i e s , a n d  w e r e  o f t e n  o n  s e p a r a t e
c o m p u t e r s . I n  r e c e n t  y e a r s , t h e  S I R  a n d  muuf  f i l e s  h a v e  b e c o m e
v e r y  p o p u l a r  a n d  a r e  b e i n g  u s e d  f o r  p u r p o s e s  i n  a d d i t i o n  t o  t h e
o r i g i n a l  d e s i g n , s u c h  a s  m o d e l i n g  ( S I R )  a n d  s i n g l e  p h a s e s
i n t e r p r e t a t i o n s  ( m a p  u n i t  i n t e r p r e t a t i o n s  r e c o r d  i n  t h e  S t a t e
S o i l  S u r v e y  D a t a b a s e ) . T h e  d a t a b a s e s  h a v e  s e r v e d  u s  w e l l  f o r
a b o u t  t w o  d e c a d e s  b u t  n e e d  t o  b e  b r o u g h t  u p  t o  c u r r e n t
t e c h n o l o g y .

O u r  m a i n  o b j e c t i v e  i n  u p d a t i n g  t h e  d a t a b a s e s  i s  t o  d e v e l o p ,
s u p p o r t , a n d  m a i n t a i n  a
s o i l  i n f o r m a t i o n  s y s t e m
h a v e .

T h e  t h r e e  c o m p o n e n t s  o f

c o o r d i n a t e d  ( i n t e g r a t e d ) ,  d i s t r i b u t i v e
f r o m  t h e  i n d i v i d u a l  d a t a b a s e s  t h a t  w e  n o w

t h e  i n f o r m a t i o n  s y s t e m  a r e

o A  n a t i o n a l  c e n t r a l i z e d  d a t a b a s e  c o n s i s t i n g  o f  t h e  n a t i o n a l
s t a n d a r d s  a n d  d a t a  s e t s  g e n e r a t e d  b y  t h e  N C S S .

- N a t i o n a l  S o i l  S e r i e s  S t a n d a r d
- N a t i o n a l  S o i l  C h a r a c t e r i z a t i o n  D a t a b a s e
- N a t i o n a l  S o i l  S u r v e y  S c h e d u l e
- N a t i o n a l  S o i l  S u r v e y  A r e a  D a t a b a s e

o A  s t a t e  d a t a b a s e  o f  d a t a  t a i l o r e d  f o r  s p e c i f i c  s o i l  s u r v e y
a r e a s  a n d  o t h e r  d a t a  s e t s  t o  s u p p o r t  t h e  s t a t e  s o i l  s u r v e y
p r o g r a m

- M a o  U n i t  Interoretation  R e c o r d
- S t a t e  S o i l  S u r v e y  S c h e d u l e
- S t a t e  p a r t s  o f  N a t i o n a l  S o i l
N a t i o n a l  S o i l  C h a r a c t e r i z a t i o n

S e r i e s  S t a n d a r d ,  a n d
D a t a b a s e



o A  F i e l d  d a t a b a s e  f o r  c o l l e c t i n g  a n d  s u m m a r i z i n g  d a t a
c o l l e c t e d  d u r i n g  a  s o i l  s u r v e y  a n d  a  s o i l s  d a t a b a s e  t o
s u p p o r t  d i s t r i c t  o f f i c e  a c t i v i t i e s .

- P e d o n  D a t a  R e c o r d  (SOI-SCS-232  d a t a )
- M a p  U n i t  I n t e r p r e t a t i o n s  R e c o r d  f o r  s u r v e y  a r e a
- CAMPS

O u r  s t r a t e g y  t o  a c c o m p l i s h  t h e  o b j e c t i v e  o f  a  N a t i o n a l  S o i l
I n f o r m a t i o n  S y s t e m  i s :

1 . E s t a b l i s h  a  n a t i o n a l  s o i l  d a t a b a s e  m a n a g e m e n t  a u t h o r i t y .
T h e  a u t h o r i t y  w i l l  r e s i d e  w i t h  t h e  N a t i o n a l  L e a d e r  f o r
D a t a b a s e s  a t  t h e  N a t i o n a l  S o i l  S u r v e y  C e n t e r  (NSSC).

2 . E s t a b l i s h  a  c e n t r a l i z e d , i n t e g r a t e d  N a t i o n a l  S o i l  S u r v e y
D a t a b a s e . T h i s  d a t a b a s e  i n c l u d e s  o u r  p r e s e n t  O f f i c i a l
S e r i e s  D e s c r i p t i o n s , S o i l  C l a s s i f i c a t i o n  f i l e ,  S I R ,  M U U F ,
S o i l  C h a r a c t e r i z a t i o n  D a t a ,  S o i l  T a x o n o m y ,  a n d  g e o g r a p h i c
d a t a  s e t s . T o  a c c o m p l i s h  t h i s  g o a l  o f  a n  ‘ i n t e g r a t e d
d a t a b a s e ’ , w e  h a v e  e s t a b l i s h e d  a n a l y s i s  t e a m s  m a d e  u p  o f
N H C ! ,  N T C ,  s t a t e , a n d  f i e l d  s o i l  s c i e n t i s t s . T h e s e  t e a m s
d e s c r i b e  i n  d e t a i l  t h e  f l o w  o f  s o i l  i n f o r m a t i o n  t h r o u g h  t h e
s y s t e m  a n d  d e s c r i b e  t h e  p r o c e s s e s  w h i c h  t r a n s f o r m  t h e  d a t a .
O n c e  t h i s  u s e r  p h a s e  o f  a n a l y s i s  i s  c o m p l e t e d ,  a  m o r e
d e t a i l e d  d e s i g n  p h a s e  w i l l  d e v e l o p  s p e c i f i c  s y s t e m
r e q u i r e m e n t s . W e  a r e  i n  t h e  a n a l y s i s  a n d  d e s i g n  p h a s e  f o r
t h e  n a t i o n a l  s o i l  s e r i e s  r e c o r d  d a t a b a s e . An NCSS work
g r o u p  w i l l  s t a r t  o n  t h e  a n a l y s i s  p h a s e  f o r  t h e  N a t i o n a l  S o i l
C h a r a c t e r i z a t i o n  d a t a b a s e  t h i s  summet-.

3 . C o n t i n u e  t o  e n h a n c e  t h e  S t a t e  S o i l  S u r v e y  D a t a b a s e .

4 . F u r t h e r  d e v e l o p  a n  i n t e g r a t e d  s y s t e m  t o  s u p p o r t  d a t a
c o l l e c t i o n  a n d  m a n a g e m e n t  a t  s o i l  s u r v e y  f i e l d  o f f i c e s .

P r e s e n t  d a t a b a s e  a c t i v i t i e s

S o i l  S u r v e y  F i e l d  O f f i c e  D a t a b a s e

W e  h a v e  r e c e n t l y  d i s t r i b u t e d  t h e  P e d o n  D e s c r i p t i o n  P r o g r a m  (PDP).
T h i s  s y s t e m  c a p t u r e s  s i t e  a n d  m o r p h o l o g i c  d a t a  c o m m o n l y  r e c o r d e d
o n  t h e  SCS-SOI- f o r m  a n d  s t o r e s  i t  i n  a  s t a n d a r d  f o r m a t  (Pedon
D a t a  R e c o r d )  f o r  c h a r a c t e r i z a t i o n  d a t a . It runs in a
Unix/prelude  or dos/rbase e n v i r o n m e n t . T h e  d a t a  m a y  b e
s u m m a r i z e d  d e p e n d e n t  o n  u s e r  n e e d s  u s i n g  t h e  r e l a t i o n a l  d a t a b a s e
s o f t w a r e , o r  n a r r a t i v e  a n d  t a b u l a r  p e d o n  d e s c r i p t i o n s  c a n  b e
p r i n t e d  u s i n g  P D P  s o f t w a r e .

A  t r a n s e c t / n o t e  m o d u l e  i s  being t e s t e d  a n d  w i l l  b e  a v a i l a b l e
l a t e rt h i s  s u m m e r . I t  r u n s  i n - t h e  dos/rbase e n v i r o n m e n t  a n d  w i l l
b e  ful l y  i n t e g r a t e d  w i t h  t h e  P D P  s o f t w a r e . T h e  s y s t e m  w i l l
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g e n e r a t e  s u m m a r y  a n d  s t a t i s t i c a l r e p o r t s  b a s e d  o n  t r a n s e c t  o r
n o t e  d a t a .

W e  p l a n  t o  a d d  o t h e r  m o d u l e s  t o  t h e  s y s t e m  b a s e d  o n
r e c o m m e n d a t i o n s  o f  o u r  f i e l d  s o i l  s c i e n t i s t s .

M a n y  soi
g e n e r a t e
t h e  f i e l
s y s t e m s
b o a r d s .

I  s u r v e y  p a r t i e s  a r e  d e v e l o p i n g  s o f t w a r e  a n d  d a t a b a s e s  t o
m a p  u n i t  d e s c r i p t i o n s  a n d  t o  m a n a g e  o t h e r  f u n c t i o n s  a t

d  o f f i c e . W e  p l a n  t o  a d v e r t i s e  t h e  a v a i l a b i l i t y  o f  t h e s e
v i a  N a t i o n a l  B u l l e t i n s  a n d  o u r  e l e c t r o n i c  b u l l e t i n

State Soil Survey Database

W e  h a v e  r e c e n t l y  t e s t e d  a  p r o c e d u r e  f o r  i n p u t  a n d  e d i t  o f  SOI-
d a t a  a n d  a u t o m a t e d  p r o c e d u r e s  f o r  t r a n s m i t t i n g  t h e  f i l e s  t o  I o w a
S t a t e  U n i v e r s i t y . W e  a r e  p l a n n i n g  a n  u p d a t e  t o  S S S D  i n  A u g u s t
t h a t  w i l l  c o n t a i n  t h e  SOI- a n d  S o i l  S u r v e y  S c h e d u l i n g
p r o c e d u r e s . A n  i n p u t / e d i t  p r o c e d u r e i s  i n  d e v e l o p m e n t  f o r  t h e
S I R  a n d  STATSGO m u u f  d a t a  u s i n g  t h e  S S S D  s y s t e m .

W e  a r e  c u r r e n t l y  u s i n g  t h e  A T S T  uniw c o m p u t e r  t o  p r o c e s s  t h e
o f f i c i a l  s o i l  s e r i e s  d e s c r i p t i o n s  a n d  h o p e  t o  f u r t h e r  d e v e l o p  t h e
p r o c e s s  t o  i n c l u d e  a n  e l e c t r o n i c / t e l e c o m m u n i c a t i o n s  r e v i e w
orooedure. W e  h a v e  a s k e d  I S U  t o  d e v e l o p  a n  e l e c t r o n i c  s y s t e m  f o r
t h e  S I R  r e v i e w  p r o c e s s .

Nat ional  So i l  Ser ies  Standard

T h e  s o i l  s e r i e s  s t a n d a r d  w i l l  c o n s i s t  o f  t h e  o f f i o i a
d e s c r i p t i o n s ,  s o i l i n t e r p r e t a t i o n s  r e c o r d  a n d  s o i l  c
f i l e s . I t  w i l l  c o n t a i n  t h e  l i m i t s  ( r a n g e s ) ,  t y p i c a l
r e p r e s e n t a t i v e  v a l u e  f o r  e a c h  p r o p e r t y  u s e d  t o  d e f i n e
T h e  r e p r e s e n t a t i v e  v a l u e , a s  p r e s e n t l y  e n v i s i o n e d ,  w I

s o i l  s e r i e s
assification
p e d o n ,  a n d  a

a  s e r i e s .
II be a

s i n g l e  v a l u e  f o r  a  p r o p e r t y ,  s u c h  a s  p e r c e n t  c l a y ,  t h a t  b e s t
r e p r e s e n t s  t h e  s e r i e s .

W e  a r e  i n  t h e  d e s i g n  a n d  a n a l y s i s  s t a g e  f o r  t h e  N a t i o n a l  S o i l
S e r i e s  S t a n d a r d  a n d  p l a n  t o  h a v e  a  p r o t o t y p e  s y s t e m  n e x t  y e a r .

I n  t h e  s h o r t  r a n g e , w e  h a v e  c o n s o l i d a t e d  t h e  o f f i c i a l  s o i l
s e r i e s , S I R ,  a n d  s o i l  c l a s s i f i c a t i o n  f i l e s  a t  t h e  I o w a  S t a t e
U n i v e r s i t y  c o m p u t e r  a n d  h a v e  l i n k e d  c o m m o n  d a t a  e l e m e n t s .  W e
p l a n  t o  c o n t i n u e  t o  m o d e r n i z e  t h e  c u r r e n t  s y s t e m  b y  l o a d i n g  t h e
m a p  u n i t  u s e  a n d  S I R  f i l e s  i n t o  a  r e l a t i o n a l  d a t a b a s e  a t  A m e s .
T h i s  w i l l  e n a b l e  u s e r s  t o  i n t e r a c t i v e l y  d e v e l o p  q u e r i e s  o r
r e p o r t s  o t h e r  t h a n  t h e  s t a n d a r d  t a b l e s  t h a t  a r e  n o w  a v a i l a b l e
u s i n g  r e g i o n a l  o r  n a t i o n a l  d a t a  s e t s . W e  a r e  a l s o  w o r k i n g  o n  a n
e l e c t r o n i c  n e t w o r k  t o  t r a n s f e r  a n d  p r o c e s s  o f f i c i a l  s o i l  s e r i e s
a t  t h e  N S S C .

Nat ional  So i l  Character izat ion  Database



I

T h i s  d a t a b a s e  h a s  b e e n  u n d e r  d e v e l o p m e n t  f o r  a t  l e a s t  a  d e c a d e .
T h e  P e d o n  D a t a  S u b s y s t e m  (PDS) w a s  d e v e l o p e d  a n d  p u b l i s h e d  a  f e w
y e a r s  a g o  b u t  w a s  n e v e r  i m p l e m e n t e d  n a t i o n a l l y . T e c h n o l o g y
r a p i d l y  r e n d e r e d  t h e  P D S  o b s o l e t e . T h u s , w e  h a v e  o r g a n i z e d  a n
i n t e r a g e n c y  t a s k  g r o u p  t o  p l a n  a  n e w  s y s t e m  t h a t  w o u l d  h o u s e  s o i l
c h a r a c t e r i z a t i o n  d a t a  g e n e r a t e d  b y  t h e  N C S S  a t  a  c e n t r a l l o c a t i o n
w i t h  a c c e s s  b y  a l l . T h i s  g r o u p  w i l l  m e e t  i n  J u l y  t o  d e s i g n  a
d a t a b a s e . P l a n s  a r e  t o  h a v e  a  p r o t o t y p e  s y s t e m  b y  J u l y  1 9 8 9 .

Soil Geographic  Databases

o N A T S G O  ( N a t i o n a l  S o i l  G e o g r a p h i c  d a t a ) -  T h e  b a s e  m a p  h a s
b e e n  d i g i t i z e d  a n d  w e  a r e  w o r k i n g  o n  a  s i m p l i f i e d  p r o c e d u r e
f o r  a c c e s s i n g  NF!I/SIR d a t a  w h i c h  p r o v i d e  t h e  s o i l  a t t r i b u t e s
f o r  t h e  s y s t e m . N A T S G O  w i l l  b e  l o a d e d  i n  a n  A R C / I N F O  G I S
s y s t e m  o n  t h e  D a t a  G e n e r a l  c o m p u t e r  a t  NHD. NATSGO wi th  a
l i m i t e d  a m o u n t  o f  a t t r i b u t e  d a t a  h a s  b e e n  l o a d e d  i n  G R A S S  o n
a  S o i l  S u r v e y  D i v i s i o n  c o m p u t e r  s y s t e m  a t  N H Q .

0 STATSGO ( S t a t e  S o i l  G e o g r a p h i c d a t a )  - T h e  s t a t e s  a r e
m a k i n g  p r o g r e s s  ( F i g . 1) o n  c o m p l e t i o n  o f  t h e  b a s e  m a p s .  W e
w i l l  i s s u e  a  u s e r  g u i d e  f o r  u s e  o f  STATSGO i n  m i n i c o m p u t e r
A R C / I N F O  i n  t h e  n e x t  s e v e r a l  m o n t h s . STATSGO h a s  b e e n  u s e d
w i t h  G R A S S  f o r  a  s m a l l  s t a t e . A  u s e r  g u i d e  i s  p l a n n e d  f o r
STATSGO/GRASS a f t e r  a d d i t i o n a l  w o r k  w i t h  t h e  s y s t e m . W e  a r e
r e c e i v i n g  n u m e r o u s  c a l l s  f o r  STATSGO d a t a  f r o m  f e d e r a l  a n d
s t a t s  a g e n c i e s  f o r  u s e  i n  t h e i r  G I S  s y s t e m s .

o S S U R G O  ( S o i l  S u r v e y  G e o g r a p h i c  d a t a )  - W e  a r e  n e a r
c o m p l e t i o n  o f  t h e  t e s t  o f  GRASSY G I S  s y s t e m  a n d  h a v e  r e c e n t l y
p u b l i s h e d  p o l i c y  a n d  s t a n d a r d s  f o r  S S U R G O  i n  t h e  N a t i o n a l
S o i l s  H a n d b o o k  ( s e e  N S H  A m e n d m e n t  4). D i g i t i z i n g
s p e c i f i c a t i o n  f o r  S S U R G O  w i l l  b e  i s s u e d  s o o n  i n  C G I  N a t i o n a l
I n s t r u c t i o n  N o .  1 7 0 - 3 0 3 . T h e  S o i l  S u r v e y  D i v i s i o n  t o g e t h e r
w i t h  C8GIS D i v i s i o n  h a s  p r e p a r e d  a  p l a n  t o  t e s t  v a r i o u s
a l t e r n a t i v e s  f o r  i n t e g r a t i n g  d i g i t i z i n g  i n  t h e  s o i l  s u r v e y
p r o c e s s . H o p e f u l l y  e i g h t  s t a t e s  w i l l  c o o p e r a t e  w i t h  t e s t i n g
t o  b e  c o m p l e t e d  b y  A p r i l  1 9 8 9 . T h e  o b j e c t i v e  ia t o
d e t e r m i n e  t h e  m o s t  c o s t  e f f e c t i v e  m e t h o d  o r  m e t h o d s  t o
d i g i t i z e  s o i l  m a p s  a s  a n  i n t e g r a l  p a r t  o f  t h e  s o i l  s u r v e y
p r o c e s s  u s i n g  S C S  F O C A S  c o m p u t e r  e q u i p m e n t .
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GEOGRAPHIC INFORMATION SYSTEMS - SCS STATUS

by  Lee  Sikes
USDA-SCS,  Na t iona l  Ca r tog raph ic  Cen te r

F o r t  W o r t h ,  T e x a s

C h a n g i n g  t e c h n o l o g y  h a s  c a u s e d  soms r a the r  drastio c h a n g e s  i n  t h e
way o u r  w o r k  i s  d o n e . E a r l i e r  t o d a y , s o m e o n e  m e n t i o n e d  t h a t  w e  at-e
i n  t h e  f o u r t h  g e n e r a t i o n  of s o i l  s u r v e y s . T h e  g r a p h i c a l  d i s p l a y  o f
s o i l s  h a s  c h a n g e d  f r o m  s h a d e d  line  m a p s  t o  s o i l s  s u p e r i m p o s e d  o n
i m a g e r y . We have  changed  f rom mosa i c s  t o  h igh  a l t i t ude  pho tog raphy
t o  o r t h o p h o t o g r a p h y . A l l  o f  t h e s e  m a p s  h a v e  b e e n  p r i n t e d  o n  p a p e r
a n d  b o u n d  i n  t h e  s o i l  s u r v e y  r e p o r t .

T h e  n e x t  g e n e r a t i o n  o f  s o i l s  m a p s  will  p r o b a b l y  b e  a n  “ e l e c t r o n i c ”
g e n e r a t i o n . A s  o l d e r  s u r v e y s  a r e  u p d a t e d  a n d  a s  n e w  a r e a s  a r e
m a p p e d  f o r  t h e  f i r s t  t i m e , m o r e  o f  t h e m  a r e  b e i n g  c o m p i l e d  o n
o r t h o p h o t o q u a d s  s o  t h a t  e v e n t u a l l y  t h e y  c a n  b e  d i g i t i z e d  a n d  s o i l s
d a t a  e n t e r e d  i n t o  a  c o m p u t e r  d a t a  b a s e . S o i l s  i n f o r m a t i o n  will
b e c o m e  o n e  l a y e r  i n  a  G e o g r a p h i c  I n f o r m a t i o n  S y s t e m .

A  G e o g r a p h i c  I n f o r m a t i o n  S y s t e m  i s  a  c o m b i n a t i o n  o f  c o m p u t e r
h a r d w a r e  a n d  s o f t w a r e  w h i c h  Is d e s i g n e d  t o  c o l l e c t ,  m a n a g e ,
m a n i p u l a t e , a n a l y z e ,  a n d  d i s p l a y  s p a t i a l l y  r e f e r e n c e d  a n d  t a b u l a r
d i g i t a l  d a t a . B u i l d i n g  a  G I S  i s  l i k e  s t a c k i n g  u p  a  l a r g e  n u m b e r  o f
c l e a r  o v e r l a y s  o r  m a p s , a l l  of  which are  of t h e  s a m e  s c a l e  a n d
r e g i s t e r e d  t o  a  c o m m o n  s e t  o f  r e f e r e n c e  p o i n t s . The  computer  can
“ l o o k ” d o w n  t h r o u g h  a l l  t h e  o v e r l a y s  a n d  c o m p a r e  l a y e r s  o f  d a t a  t o
e a c h  o t h e r .

G a l e  TeSelle  i s  t h e  D i r e c t o r  o f  t h e  C a r t o g r a p h y  a n d  G e o g r a p h i c
I n f o r m a t i o n  D i v i s i o n  a t  N a t i o n a l  H e a d q u a r t e r s . One of his main
f u n c t i o n s  h a s  b e e n  t o  w o r k  w i t h  o t h e r  a g e n c i e s  t o  s t a n d a r d i z e  t h e
f o r m a t  f o r  d i g i t a l  d a t a  s o  t h a t  d a t a  m a y  b e  e x c h a n g e d  a n d  u s e d  i n
d i f f e r e n t  s y s t e m s .

T h e  S o i l  C o n s e r v a t i o n  S e r v i c e  i s  p r i m a r i l y  c o n c e r n e d  w i t h
d i g i t i z i n g  o r  s c a n n i n g  s o i l s  b u t  s o i l s  i s  o n l y  o n e  l a y e r  w i t h i n  t h e
GIS. O t h e r  r e s o u r c e  d a t a , s u c h  a s  f o r e s t  t y p e s ,  l a n d  u s e ,  l a n d
o w n e r s h i p , e t c . ,  m a y  b e  d i g i t i z e d  b y  o t h e r  a g e n c i e s  b u t  w i l l  beoome
p a r t  o f  SCS’s G I S . T h e  U . S .  G e o l o g i c a l  S u r v e y  h a s  linework
( s t r e a m s ,  r o a d s , b o u n d a r i e s )  i n  d i g i t a l  f o r m  c a l l e d  D i g i t a l  L i n e
G r a p h s  (DLG’s). S C S  s h o u l d  b e  a b l e  t o  u s e  t h i s  d a t a ,  r a t h e r  t h a n
r e d i g i t i z i n g  t h e s e  f e a t u r e s .

A n o t h e r  f u n c t i o n  o f  TeSelle*a  s t a f f  i s  t o  r e c o m m e n d  h a r d w a r e  a n d
s o f t w a r e  w h i c h  c a n  b e s t  b e  u s e d  f o r  b u i l d i n g  G e o g r a p h i c a l
I n f o r m a t i o n  S y s t e m s  i n  S C S . T h i s  h a s  b e e n  c o m p l i c a t e d  b y  t h e
p r o l i f e r a t i o n  o f  d i f f e r e n t  s y s t e m s  b e i n g  p u t  i n t o  u s e  a t  a l l  l e v e l s
o f  g o v e r n m e n t , a l s o  a t  u n i v e r s i t i e s  a n d  i n  t h e  p r i v a t e  s e c t o r .

A t  t h e  p r e s e n t  t i m e  s o f t w a r e  d e v e l o p e d  i n  t h e  p u b l i c  d o m a i n  b y  t h e
U. S. Army - C o n s t r u c t i o n  E n g i n e e r i n g  R e s e a r c h  L a b  (CEAL),  l o c a t e d
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I
in Champaign, Il l inois, shows much promise for use by SCS. This .
software is called GRASS - Geographical Resources Analysis Support
system. Pilot test sites in seven states (Colorado,  Michigan, I
Missouri, New York, Oklahoma, Vermont, and Washington) are
evaluat ing  th is  so f tware  for  use  on  the  SCS’s f ield office
equipment. The equipment Is basically on AT&T 3B2/400  minicomputer I
coupled with PC 6300 color display stations. Results of t h e s e
tests should be in soon.

At the National Cartographic Center (NCC) in Fort Worth, three in-
I

house systems are presently in use: (11 Computervision tCV1
equipment and software, which has been in use approximately
thirteen years, (2) ARC/INFO software on the Data General mlni- I
computer and also on the AT&T 6300 microcomputer, and (3) GRASS
software on the AT&T 3B2/QOO minicomputer coupled with PC 6300
c o l o r  d i s p l a y s . I
As you know, the level of mapping detail varies substantially among
quadrangles and among different soil surveys. A quadrangle of
“average” detail  requires SO-100 hours to digitize.

I
The size of

soil  surveys varies considerably across the U.S. Surveys in the
eastern states probably average 15 quads in size with a high level
of  detail  while surveys in western states are larger,  averaging 50 I
quads in size with a lower level of  detail . In each case we are
locking at hundreds of  hours to digitize each soil  survey. I
S i n c e  d i g i t i z i n g  Is very  labor - intens ive ,  one  a l ternat ive  1s to
contract  for  th is . We have had some success with contracting. The
contractor generally digitizes from an crthcquad compilation base.
He provides a magnetic tape containing the digital data and a set I
of overlays showing soil  boundaries. NCC then goes to a second
contractor for scribing other map features (roads,  boundaries,
etc.)  and placing stickup lettering on the type overlays. I
Contractors who perform digitizing are will ing to correct their own
e r r o r s . However, after they have completed a job, they are very I
reluctant to make corrections of  SCS’s errors . It  is  extremely
important that the compilation be in excellent shape prior to
contract ing  for  dlgitlxlng. I
Scanning and rubber-sheeting are two processes that we have been
talking about for years, and we are stil l  basically unable to
accomplish these for map finishing. I
In my opinion, scanning  will become a viable procedure in the
future . As scanning and output devices become more sophisticated,
we will  eventually be able to scan a compilation sheet (orthoquad)

I
and output an overlay with llnework and lettering which are
acceptable  for  publ icat ion . I
Rubber-sheeting may work on extremely flat terrain. However, in
mountainous regions there will be a need for thousands of
mathematical adjustments to get even a reasonable fit between I
aerial  photo ( f ield sheet)  and orthophoto. The technology is just
not  avai lable  yet .
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AS I m e n t i o n e d  e a r l i e r . 80ils I.5 only o n e  l a y e r  i n  a  GIS. I am
c o n f i d e n t  t h a t  we w i l l  a r r i v e  a t  a n  e f f i c i e n t  w a y  o f  d i g i t i z i n g  a n d
p u b l i s h i n g  s o i l s  I n f o r m a t i o n . T h e  b i g  c h a l l e n g e  w i l l  b e  t o  b u i l d
a n d  u s e  G I S  i n  a  w a y  t h a t  will b e s t  h e l p  u s  m a n a g e  a l l  o u r
reeourcee.
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GIS FUNCTIONS

.SPAtlAL)

-p/

DKXLZD  MAPS

.,..
SCANNED MAPS

<‘-

SPAnAL

SPATIAL . . PROCESSING

g-y
DIGITAL IMAGE

DATA SYSTEM

rrne

\,

PROCESSING *
BASE

LAND COVER
SOIL TYPES

~~  TRANSPORTAn

EXlSTlNG

------___-_____--_ FILE TRANSFER

(Descrlbe?l  the characterlstlcs  of cartography data) RESOURCE
MANAGEMENT

ANALYSIS

I DISPLAY I

MAP OUTPUTS

COMPOSITE MAPS

PERSPECTIVE MAPS

INTERPRETWE  MAPS

SCALED MAPS

TABULAR REPORTS

AREAS

LENGTHS

SUMMARIES



COLLECT DATA (Digitize, encode, scan, etc.)

VECTOR FORMAT
- POINTS
- LINES
- POLYGONS

COORDINATE POINTS

I

M A P

1

FIAS~&-MCTOR  PRODUCTION
CONVERSION

.

PLOT OF VECTOR MAP

DIGITIZING

G R I D - C E L L  F O R M A T
- CELLS
- PIXELS

CODED GRID CELLS PLOT OF GRID-CELL MAP



MANAGE DATA

DATA BASE
MANAGEMENT SYSTEM

FUNCTlONS

DATA STORAGE

QUALIlY CONTROL

DATA REPRESENTATION

DATA SECURIM

DATA REPRESENTATION

DATA MAINTENANCE

DATA DISTRIBUTION

DATA ARE STORED IN THESE CATEGORIES:

POINTS

0
0

0

WEUSITES

ELEVATDNS

l
Dsllss

PLACE NAMES

LINES

Iii?
ROADS

FEATURE NAMES REGION NAMES

POLYGONS

SLOPE CLASSES

GRIDS

CONTOURS
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DISPLAY DATA

HARDCOPY MAPS GRAPHIC DISPLAYS TABULAR LISTINGS

- - -
- - -
_--
- - -
- -



I
.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

CARTOGRAPHIC
b y  L e e  Sikes, SC.?.,

SUPPORT FOR THE NCSS
N a t i o n a l  C a r t o g r a p h i c  C e n t e r

Fort Worth, Texas

B e f o r e  g e t t i n g  i n t o  p r o d u c t i o n  S t a t i s t i c s ,  l e t  m e  s h o w  y o u  t h e
l a t e s t  o r g a n i z a t i o n  c h a r t  f o r  t h e  N a t i o n a l  C a r t o g r a p h i c  C e n t e r .  A s
y o u  c a n  s e e , we n o  l o n g e r  h a v e  a s s i s t a n t  h e a d s  f o r  t h e  E a s t ,  W e s t ,
o r  O p e r a t i o n s . C a r t e r  S t e e r s  i s  n o w  t h e  A s s i s t a n t  H e a d  o f  S t a f f .
D e n n i s  D a r l i n g  a n d  D o n  S t e l l i n g  a r e  B r a n c h  C h i e f s . W e  a r e  s t i l l
s e a r c h i n g  f o r  a  C h i e f  f o r  t h e  G I S  B r a n c h . Vacancy announcements
a r e  o u t  f o r  s e v e r a l  p o s i t i o n s  i n  t h e  G I S  B r a n c h - - o n e  c a r t o g r a p h e r ,
o n e  h e a d  o f  C I S  a n d  A n a l y s i s  S e c t i o n , o n e  h e a d  o f  R e m o t e  S e n s i n g
S e c t i o n , a n d  o n e  S y s t e m s  A n a l y s t . T h e s e  a r e  GS/GM lZ?/l3  p o s i t i o n s .

W e  h a v e  a p p r o x i m a t e l y  1 3 3  e m p l o y e e s  In t h e  N a t i o n a l  C a r t o g r a p h i c
C e n t e r . O u r  c e i l i n g  i s  1 3 5 .

T h e  N C S S  B r a n c h  is headed by Don Ste l l ing. I  a m  h i s  a s s i s t a n t .
T h e r e  a r e  3 4  e m p l o y e e s  i n  t h e  b r a n c h , l o c a t e d  i n  f o u r  s e c t i o n s ,
p l u s  a  P r i n t i n g  S p e c i a l i s t .

Ha r r i s  “Red”  Fea the r s  i s  t he  Head  of A e r i a l  S u r v e y s  S e c t i o n . T h a t
s e c t i o n  i s  r e s p o n s i b l e  f o r  o b t a i n i n g  i m a g e r y  f o r  m a p p i n g  a n d
p u b l i c a t i o n .

V i c t o r  McWilliams  i s  t h e  H e a d  o f  t h e  P h o t o b a s e  S e c t i o n . That
s e c t i o n  r e c e i v e s  i m a g e r y  f r o m  A e r i a l  S u r v e y s  S e c t i o n  a n d  o r d e r s
h a l f t o n e  n e g a t i v e s ,  p h o t o b a s e s ,  a n d  r e l a t e d  o v e r l a y s . Type
o v e r l a y s , n a m e s  o v e r l a y s , a n d  d r a f t i n g  o r  s c r i b i n g  m a t e r i a l s  a r e
a l s o  p r o v i d e d  t o  t h e  s t a t e s  b y  t h i s  s e c t i o n . Ratioed f i l m
p o s i t i v e s  f r o m  o r i g i n a l  s o i l  s u r v e y  f i e l d  s h e e t s  a r e  p r e p a r e d  In
t h i s  s e c t i o n . P r e l i m i n a r y  d r a f t i n g  o f  n e a t l i n e s ,  g r i d  t i c k s ,  a n d
v a l u e s  i s  p e r f o r m e d .

M a r s h a  R e e d  i s  t h e  H e a d  o f  t h e  N e g a t i v e  P r e p a r a t i o n  S e c t i o n . T h i s
s e c t i o n  r e c e i v e s  t h e  m a p  f i n i s h e d  o v e r l a y s  f r o m  t h e  s t a t e s  o r
c o n t r a c t o r s  a n d  p r e p a r e s  t h e  f i n a l  litho n e g a t i v e s  f o r  p u b l i s h i n g
the  maps . T h e y  a l s o  p r e p a r e  i n t e r i m  c o p i e s  f r o m  t h e  litho
n e g a t i v e s ,  e . g . ,  “image b l e e d ” p h o t o g r a p h i c  p r i n t s  o r  litho ooples.

C a r l  S t a u b e r  i s  t h e  P r i n t i n g  S p e c i a l i s t . H e  r e v i e w s  t h e  n e g a t i v e s
a n d  p r o o f s  f o r  j o b s  p r i o r  t o  s e n d i n g  t h e m  t o  t h e  p r i n t i n g
c o n t r a c t o r . H e  a l s o  r e v i e w s  t h e  f l a t  c o p i e s  o f  t h e  p r i n t e d  m a p s
b e f o r e  t h e y  a r e  s e n t  t o  b e  b o u n d  I n t o  t h e  s o i l  s u r v e y  p u b l i c a t i o n .

H u g h  Alloon  i s  t h e  H e a d  o f  t h e  C o n t r a c t  M a p  F i n i s h i n g  S e c t i o n .
T h i s  s e c t i o n  was f o r m e d  J u n e  1 9 8 5  a n d  p r o v i d e s  m a p  f i n i s h i n g  f o r
s t a t e s  w h o  n o  l o n g e r  m a i n t a i n  t h i s  c a p a b i l i t y  o r  a r e  o v e r l o a d e d
w i t h  j o b s .

T h e  N a t i o n a l  C a r t o g r a p h i c  C e n t e r  h a s  b e e n  s t a f f e d  f o r  t h e  l a s t
s e v e r a l  y e a r s  t o  p r o d u c e  8 0  p h o t o b a s e  j o b s  a n d  8 0  n e g a t i v e  p r e p
j o b s . T h i s  y e a r , due to  a  shi f t  i n  f u n d s  from t h e  P u b l i c a t i o n s
B r a n c h , N H Q ,  t o  s t a t e s  n e e d i n g  s o i l  m a p p i n g  o n  h i g h l y  e r o d i b l e
l a n d s , w e  w i l l  n o t  p u b l i s h  a s  m a n y  j o b s - - m a y b e  o n l y  4 0  t o  5 0 .
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We ex ected
i n  19 1

that produc  ion of
0 due to the camp etion  0! !

h o t o b a s e a  w o u l d  b e g i n  t o  d r o p  o f f
o n c e - o v e r  m a p p i n g  i n  s e v e r a l

s t a t e s . However, t h i s  h a s  n o t  b e e n  t h e  c a s e . M a n y  r e q u e s t s  a r e
c o m i n g  i n t o  N C C  f o r  c o m p i l a t i o n  m a t e r i a l s  i n  o r d e r  t o  b e g i n  u p d a t e s
o f  o l d e r  s u r v e y s .

A  m a j o r i t y  (91 p e r c e n t )  o f  t h e  j o b s  b e i n g  p r e p a r e d  f o r  m a p
c o m p i l a t i o n  a r e  o n  o r t h o p h o t o q u a d s . T h i s  i s  q u i t e  a  c h a n g e  f r o m
jus t  a  f ew  yea r s  ago  when  mos t  j obs  we re  be ing  compi l ed  and
p u b l i s h e d  o n  h i g h  a l t i t u d e  p h o t o g r a p h y . T h e  s i z e  o f  s o i l  s u r v e y
a r e a s  v a r i e s  f r o m  a n  a v e r a g e  o f  1 2 - 1 5  f u l l  o r t h o p h o t o q u a d s  i n  t h e
e a s t e r n  s t a t e s  t o  4 0 - 5 0  o r t h o p h o t o q u a d s  i n  w e s t e r n  s t a t e s . The
cos t  o f  buy ing  t he  o r t hopho toquads  f rom USGS i s  $700  pe r  quad  fo r
n e w  o n e s ,  $ 6 0  p e r  q u a d  If t h e  q u a d s  a r e  a v a i l a b l e  “ o f f  t h e  she1f.l
I n - h o u s e  c o s t s  t o  p r e p a r e  a  s e t  o f  p h o t o b a s e s - - f u l l  q u a d  f o r m a t - -
a n d  r e l a t e d  o v e r l a y s  is a p p r o x i m a t e l y  $165/quad.

I n  t h e  N e g a t i v e  P r e p  S e c t i o n , we h a v e  a  b a c k l o g  o f  a p p r o x i m a t e l y
1 3 0  j o b s  f o r  w h i c h  f i n a l  n e g a t i v e s  h a v e  b e e n  m a d e . H o s t  o f  t h e s e
j o b s  w i l l  b e  s i t t i n g  i n  N C C  f o r  a  y e a r  o r  l o n g e r  a w a i t i n g  t h e  t e x t
p r e p a r a t i o n  a n d  e d i t  p r i o r  t o  p u b l i c a t i o n . We are  able  to  make a
l i m i t e d  n u m b e r  o f  I n t e r i m  c o p i e s  f r o m  t h e s e  n e g a t i v e s . T h e s e  will
b e  t h e  “ i m a g e  b l e e d ”  c o p i e s , s o  c a l l e d  b e c a u s e  t h e  h a l f t o n e
n e g a t i v e s  a r e  n o t  m a s k e d  t o  t h e  n e a t l i n e ;  t h e r e f o r e ,  t h e  I m a g e
e x t e n d s  t o  t h e  e d g e  o f  t h e  p a p e r  o r  f i l m . We can make 100 to 200
litho  c o p i e s  o r  t w o  s e t s  o f  p h o t o g r a p h i c  p r i n t s ,  o r  o n e  s e t  o f
c o m p o s i t e  f i l m  p o s i t i v e s  whioh  y o u  c a n  r u n  t h r o u g h  a  bluellne
mach ine  t o  make  more  cop i e s .

T h e  N C S S  B r a n c h  c o n t i n u e s  t o  s u p p o r t  t h e  s o i l  s u r v e y  b y  p r o v i d i n g
m a t e r i a l s  f o r  a l l  p h a s e s  o f  m a p p i n g ,  c o m p i l a t i o n ,  a n d  p r i n t i n g .  W e
a r e  d e p e n d e n t  o n  o t h e r  F e d e r a l  a g e n c i e s  f o r  i m a g e r y ,  b o t h  m a p p i n g
a n d  p u b l i c a t i o n . A l t h o u g h  w e  d o  m a i n t a i n  a  p h o t o g r a p h i c  l a b ,  w e
a r e , t o  a  l a r g e  e x t e n t , d e p e n d e n t  o n  a  p r i v a t e  c o n t r a c t o r  f o r
pho tomechan i ca l  work . T h e  k e y s  t o  o b t a i n i n g  m a t e r i a l s  f o r  s o i l
s u r v e y s  a r e  p l a n n i n g  w e l l  i n  a d v a n c e  a n d  c o m m u n i c a t i n g  y o u r  n e e d s
t o  t h e  N a t i o n a l  C a r t o g r a p h i c  C e n t e r .
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REPORT ON MAP FINISHING CONTRACTING
NATIONAL CARTOGRAPHIC CENTER

FORT WORTH, TEXAS

T h i s  r e p o r t  d e s c r i b e s  w o r k  t h a t  h a s  b e e n  p e r f o r m e d  b y  t h e  N a t i o n a l
C a r t o g r a p h i c  C e n t e r  s i n c e  J u n e  o f  1 9 8 5 ,  f o r  N C S S  m a p  f i n i s h
s c r i b i n g . S e v e n t e e n  s t a t e s  h a v e  p a r t i c i p a t e d  i n  c o n t r a c t i n g  f o r
m a p  f i n i s h i n g  s e r v i c e s  t h r o u g h  t h e  N C C . F i f t y - t w o  s u r v e y  a r e a s
h a v e  b e e n  c o n t r a c t e d  t o t a l i n g  2,684  m a p  s h e e t s ,  o f  w h i c h  4 0 7  o f  t h e
m a p  s h e e t s  w e r e  f u l l  q u a d  f o r m a t . T o t a l  c o n t r a c t  c o s t  f o r  t h e s e  5 2
s u r v e y s  i s  $355,929.58  o r  a n  a v e r a g e  o f  $6,044.72 p e r  s u r v e y  a r e a .
T h e  a v e r a g e  f o r  m a p  s h e e t  i s  $ 1 3 2 . 6 1 . T h e  c o a t  r a n g e  i s  $ 5 3 . 4 4  p e r
m a p  s h e e t  t o  a s  m u c h  a s  $ 5 2 9 . 3 7  p e r  m a p  s h e e t . T h e  h i g h e r  p r i c e
r a n g e  w a s  f o r  h i g h l y  d e t a i l e d  s o i l s  a n d  c u l t u r e  o n  a  f u l l  q u a d
f o r m a t .

H o s t  o f  t h e  c o m p i l a t i o n  r e c e i v e d  f r o m  t h e  s t a t e s  i s  q u i t e  a d e q u a t e
f o r  c o n t r a c t  m a p  f i n i s h i n g . S o m e  a r e  v e r y  w e l l  d o n e ,  w h i l e  o t h e r s
a r e  p o o r l y  d o n e  a n d / o r  c o n t a i n  e x c e s s i v e  e r r o r s . We  can  usua l ly
c o r r e c t  e r r o r s , m i s s i n g  s y m b o l s ,  s o i l  l i n e s ,  e t c . ,  b y  r e f e r r i n g  t o
t h e  f i e l d  s h e e t s . However, p o o r  q u a l i t y  w o r k  c a n n o t  b e  c o r r e c t e d
e f f i c i e n t l y . T h e  p o o r  q u a l i t y  c o m p i l a t i o n  u s u a l l y  p r o d u c e s  p o o r e r
q u a l i t y  m a p s  a t  a  h i g h e r  c o s t . W e  p a y  c o n t r a c t o r s  $ 2 . 0 0  e a c h  f o r
a u t h o r s  e r r o r s . A u t h o r s  e r r o r s  a r e  e r r o r s  t h a t  a r e  t h e
reaponsiblllty  of  SCS.

NCSS PRODUCTION

P u b l i c a t i o n  I m a g e r y  O r d e r e d
Number  o f  su rveys

FY-87 FY-88  (thru M a y  1 9 8 8
64 46

Number  of  Orthoquads 1138 1202

Mapp ing  Imagery  Orde red
Number of  Surveys

H a p p i n g  I m a g e r y  s h i p p e d  t o  S t a t e s
Number of  Surveys 63 60

P h o t o b a s e  P r e p a r a t i o n
Number of  Surveys 67 61
Number  of  Map Sheets 3715 4292

N e g a t i v e  P r e p a r a t i o n
N u m b e r  o f  S u r v e y s  t o  P r i n t e r 46
Number  of  Misc . R e p r o d u c t i o n  J o b s 110
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REMOTE SENSING AND NATIONAL AERIAL PHOTOGRAPHY
b y  L e e  Sikes, S C S ,  N a t i o n a l  C a r t o g r a p h i c

C e n t e r , Fo r t  Wor th ,  Texas

AS you  a re  aware , r e m o t e  s e n s i n g  a n d  i m a g e r y  a c q u i s i t i o n  a r e  t w o
v e r y  i m p o r t a n t  a c t i v i t i e s  I n  S C S  w h i c h  i m p a c t  o n  v a r i o u s  p r o g r a m s .
O u r  N a t i o n a l  R e m o t e  S e n s i n g  C o o r d i n a t o r  Is Olin Bockes ,  a  member  o f
G a l e  TeSelle’s  s t a f f  I n  N H Q .

I n  t h i s  c a p a c i t y , Olin  c o m m u n i c a t e s  with  his c o u n t e r p a r t s  In o t h e r
F e d e r a l  a n d  S t a t e  a g e n c i e s  a n d  t h e  p r i v a t e  s e c t o r . H e  I s  s e e k i n g
n e w  w a y s  t o  u s e  r e m o t e  s e n s i n g  i n  t h e  N a t i o n a l  R e s o u r c e  I n v e n t o r y
(NRI) for  1 9 9 2 . H e  I s  a l s o  s e e k i n g  w a y s  t o  i n t e g r a t e  i m a g e
p r o c e s s i n g  i n t o  t h e  F O C A S  e q u i p m e n t  n o w  b e i n g  u s e d  b y  t h e  SCS s t a t e
a n d  f i e l d  o f f i c e s .

O n e  p r o j e c t  t h a t  O l i n  1s h e a d i n g  u p  i s  t h e  p r e p a r a t i o n  of  r e m o t e
s e n s i n g  training  modu le s  by  a  t e am o f  SCS  pe r sonne l . Each module
c o n s i s t s  o f  a  s l i d e / t a p e  s e t  a n d  I n s t r u c t i o n  b o o k l e t ,  t o  b e  u s e d  b y
t h e  s t u d e n t  I n  a  o n e - t o - f o u r  h o u r  s e s s i o n ,  d e p e n d i n g  o n  t h e
s u b j e c t . T h e s e  m o d u l e s  will b e  a v a i l a b l e  t o  e a c h  S C S  f i e l d  o f f i c e
t h r o u g h  t h e  N a t i o n a l  E m p l o y e e  D e v e l o p m e n t  S t a f f . H o p e f u l l y ,  t h e y
will b e  a v a i l a b l e  b y  t h e  e n d  o f  1 9 8 8 .

A t  t h e  N a t i o n a l  C a r t o g r a p h i c  C e n t e r , a  Remote  Sens ing  Sec t i on  was
added to  the  GIS and Remote  Sensing Branch In N o v e m b e r  1 9 8 7 . Three
p e r s o n s ,  R . H .  G r i f f i n  I I ,  W a y n e  W e a v e r ,  a n d  J o h n  H a r t ,  w e r e  t r a n s -
f e r r e d  i n f rom the  P rograms  S ta f f ,  SNTC. M i k e  R a s h e r ,  a  D i s t r i c t
C o n s e r v a t i o n i s t  f r o m  G e o r g i a ,  a n d  G a r y  Hallbauer,  5  new h i r e  f rom
T e x a s  AhM, came  on  boa rd  In  Feb rua ry  1988 . T h i s  g i v e s  t h e  s e c t i o n
a  m u l t i - d i s c i p l i n a r y  c o m b i n a t i o n  o f  p e o p l e  a n d  a  v a r i e t y  o f
e x p e r t i s e  i n  r e m o t e  s e n s i n g .

T h e  s e c t i o n  i s  e x p e r i m e n t i n g  w i t h  i m a g e  p r o o e s s l n g ,  t h e  u s e  o f
v i d e o , a n d  t h e  u s e  o f  3 5  m m  e l i d e s . S e c t i o n  p e r s o n n e l  a s s i s t e d
Richard Duncan , S t a t e  C o n s e r v a t i o n i s t  I n  H a w a i i ,  a n d  H a r r y  Sate.
S t a t e  S o i l  S c i e n t i s t  i n  H a w a i i , i n  p u r c h a s i n g  a n d  s e t t i n g  u p  a  7 0
m m  c a m e r a  in o r d e r  t o  p h o t o g r a p h  a r e a s  i n  H a w a i i  i m p o r t a n t  t o  t h e
F o o d  S e c u r i t y  A c t .

T h e  N a t i o n a l  H i g h  A l t i t u d e  P h o t o g r a p h y  (NHAP) p r o g r a m  i s  w i n d i n g
down. O v e r  a  s e v e n - y e a r  p e r i o d  (1980-1986) c o n t r a c t s  f o r  f l y i n g
a l l  4 8  o o n t e r m l n o u s  s t a t e s  w e r e  l e t . F l y i n g  is 9 8  p e r c e n t
c o m p l e t e . Only  a  f ew gaps  remain  where  re f l lghts  are  necessary .

A new program, Nat iona l  Aer ia l  Photography  Program (NAPP),  Is n o w
underway. Thi s  i s  s f i ve -year  program to  f l y  the  4 8  o o n t e r m l n o u s
s t a t e s  ( s e e  m a p  a n d  c h a r t  - N H A P  vs NAPP). T h i s  p h o t o g r a p h y  will
g e n e r a l l y  b e  f l o w n  o n  a  s t a t e - b y - s t a t e  b a s i s  i n s t e a d  o f  o n e  d e g r e e
b y  o n e  d e g r e e  b l o c k s . O n l y  o n e  c a m e r a  Is in t h e  a i r p l a n e . The
film w i l l  b e  c o l o r  i n f r a r e d  (CIR), s c a l e  1:40,000.

A t  t h i s  p o i n t , I  w a n t  t o  s a y  t h a t  t h e  a c q u i s i t i o n  p l a n s  a r e  n o t
f i x e d  i n  c o n c r e t e .

(1)
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Your assistance is needed in making state officials aware of NAPP :
and the advantages of contributing to the p r o g r a m . Any state
contr ibut ing  hal f  the  cost  o f  f ly ing  will r e c e i v e  p r i o r i t y I
scheduling and a guarantee that it  will be flown aocording to
schedule. Estimated cost for f lying is $7.00 per square mile.
Also, prices for reproductions from this f i lm will  be reduced for I
states that cooperate. Flight lines for NAPP will be north-south
along quarter-quad centers. As you can see from the overhead --
Aerial Photography Coverage Patterns-- it takes ten exposures to
give stereoscopic coverage for one 7-l/2’ q u a d r a n g l e . This I
additional film may cause storage problems for ASCS, Salt Lake
City, UT, and EROS Data Center, Sioux Falls, SD.

I
The NAPP photography can be used to produce orthophotography on a
quarter-quad format,  at scale 1:12,000. This makes NAPP very
attractive to SCS users. I
At the present time, USGS is preparing various orthophoto products
for Dane County, Wisconsin. These include both color infrared
(CIR) and black and white reproductions. Soon ve hope to have I
prices and proJected  delivery dates for these products.

I
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ICOMOD REPORT

Robert V. Rourke
Chairman ICOHOD

University of Maine
Orono. Haine

June 13, 1988

ICOMOD was organized about 1982 under the chairmanship of F.
Ted Nil~ler who remained in that capacity until his retirement. I
became chairman upon his retirement and remain in the position at
this time. Under Ted the fi~rst circular was produced. It was a
review of the prob.Lems of spodic horizon identification in the
United States and was supported by data. Ted also organized a
spodic horizon review in the Northeast that considered soil
profiles from  New York through Vermont, New Hampshix.e and finjshed
in Haine. Jt was from this review that his statement "Looks li~ke
a skunk, smells like a skunk, it is a skunk!" arose as he viewed a
mor.phologic Spodosol that did not meet the chemical criteria of
the spodic definition. He also arranged a meeting in Lincoln, NE
at the soil laboratory in December 1983 to discuss, review and
initiate study toward improvi~ng the spodic definition. It was
from that meeting that ,the paper on typical Spodosol morphology
was developed. Ted retired in 1985.

Since that time there have been several circulars written for
review and comment by the committee members. The problem of
c~hemical criteria for spodic definition has been constantly
reviewed with several modifications,suggested  from people in the
U.S. and from around the world. The most recent suggestion is
that all new chemical criteria for recognition of a spodic horizon
be developed.

Present chemical criteria have not separated andic soils from
spodic horizons. The 1987 review of Andisols in Japan
demonstrated this problem in that about half of the soils reviewed
met spodic horizon criteria. The soils were not considered as
having spodic character by members of the tour or by the hosts.
The proposal by the Andisol committee is to separate Spodosols
from Andisols by the presence of an albic layer or fragments of an
albic layer if the soil meets the definition of having andic soil
properties. This has caused some soils, with a recent deposition
of white ash, to be shifted from Andisols to Spodosols. It is, at
best, a stopgap measure. Recent conversations with John Kimble at
the NSSL indicate little hope for a better separation at this
time.

The chemical criteria that has been used since 1970 has been
dropped from the proposed definition for the time being. It is



intended to replace these criteria with either new definitions or
different critical levels within the original criteria. The soils
to be reviewed in October 1988 in the Northeast section of North
America will be accompanied at each l~ocation by data presenting
several methods of spodic testing. An added feature of this tour
will be several days of paper presentation6 by soil scientists
from around the world. A circular following this meeting will
present the alternatives that have been discussed and proposed
during the soil review.

Data developed to attempt to separate andic from spodic, and
spodic fr-on1 cambic are available. There are 23 profiles of andic:
soils from Japan, 25 profile6 having spodic or cambic features
from the Northeast, and 10 profiles of spodic or andic soils from
Alaska. There will be added data from the midwest as it become6
available. Since this information has all been gathered at a
single laboratory, by the same people, using the same technique6
it will be a unique basis from which to develop revised
definition6 of the spodic horizon. It will also lead to the
formation of new subgroups in Spodosols, Andisols, and
Inceptisols.

The proposed new definition of the spodic horizon will likely
include its recognition in the Ap horizon. It will have minimum
thickness requirements of 10 cm of both the albic and spodic
combined, or of 10 cm if there is no albic. A depth requirement
of 12.5 cm for recognition of the spodic is proposed for soils
having an isomesic or warmer soil temperature regime. An albic
horizon must be present to recognize a spodic horizon in material6
that meet the definition of andic soils. The presence of sand
grains with cracked coating or distinct dark pellets of
coarse-silt size or larger will be sufficient to meet spodic
horizon definition. Added criteria to be developed are the
chemical definitions. The part of the definition that restricted
a spodic to horizon6 that became no redder with depth has been
dropped as this only forced out horizons that otherwise would have
been considered as spodic. It is anticipated that improved
morphologic definitions of the spodic horizon will arise from the
October meeti~ngs.
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Northeast Soil Survey Conference
orono, Maine
June 12 - 17. 1988

REGIONAL RNVIRONKRNTAL  ASSESSMENT

Duane A. Lsmuera, Jeffrey J. Lee and M. Robbina Church
USDA Forest Service and USEPA, Environmental Sciences Laboratory,
Corvallia, OR

AQUATIC EFFECTS RESEARCH PROGRAM

The U. S. Environmental Protection Agency (EPA), in
cooperation with the National Acid Precipitation Assessment
Program (NAPAP), has designed and implemented an Aquatic Effects
Research Program (AERP) to address the effects of acidic
deposition on surface waters in regions of concern. The AERP is
focusing on four primary policy questions related to the effects
of acidic deposition on aquatic systems:

1. How extensive is the damage? (extent);
2. What la the projected rate and extent of future damage?

(rate);
3. What deposition rstes will provide various levels of

protection for susceptible surface waters?
(dose/response); and

4. How rapidly will these aquatic systems recover at
various deposition rates? (recovery)

NATIONAL SURFACE WATER SURVEY

The National Surface Water Survey, which represents the
foundation of the AERP, has documented the proportion of lakes
and miles of streams in regions of concern in the United States
that are presently acidic or potentially susceptible to acidic
deposition (extent).

DIRECT/DELAYED RESPONSE PROJECT

The Direct/Delayed Response Project (DDRP) is taking the
next step by predicting future acidification trends. The central
question being addressed by DDRP la:

Within the regions of concern, how many surface Water
systems will become acidic due to current or altered levels
of acidic deposition, and on what long-term time scales?

The project approach was to select a set of watersheds to
represent a region of concern and predict the future response of
each watershed to various levels of acidic deposition. The
statistical framework for selecting the set of watersheds will
then be used to extrapolate the watershed specific results to
each region.
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A multi-regional terrestrial database was needed to
accomplish DDRP objectives. Since existing date bases did not
meet project needs, a survey was designed and implemented to
provide consistent information on soils and other watershed
attributes. Existing procedures used in the National Cooperative
Soil Survey were adapted to promote regional consistency and
representativeness. A rigorous quality control and quality
assurance plan was implemented to promote and document mapping
quality.

Soil survey activities have been completed in two regions
(Northeast, Southern Blue Ridge Province) and have started in a
third region (Mid-Appalachia"). Mapping of additional watersheds
in the Northeast region also is underway. Mapping and sampling
activities have been accomplished cooperatively with the Soil
Conservation Service and University Experiment Stations. The
statistical approach and the field activities have undergone
several peer reviews successfully.

Multiple analytical approaches ranging from statistical
analyses and input-output sulfur budgets (Level I) to single
factor response time estimates (Level II> to the application of
dynamic surface water acidification models (Level III) are being
used to estimate the time scale over which aquatic systems
respond. The Level III models include:

1. Model of Acidification of Groundwater in Catchments
(MAGIC);

2. Integrated Lake-Watershed Acidification Study (ILWAS);
3. Enhanced Trickle Dow" (ETD).

These three models were developed for different regions in the
United States, but all three models integrate the processes
considered important by the scientific community in predicting
the effects of acidic deposition on surface water chemistry.

As with any research program, the DDRP is predicated on
several assumptions:

1. Sulfur is the principal acid anion controlling long-
term acidification of surface waters;

2. The major soil processes controlling surface water
acidification are sulfate adsorption and base cation
supply (ion exchange and mineral weathering); and

3. The major processes influencing long-term acidification
are sufficiently known and incorporated in the dynamic
models to permit
realistic forecasts of the long-term aquatic system
chemical response to acid deposition.

A critical question related to the DDRP is "How important
are the underlying assumptions in satisfying the DDRP
objectives?"

Although the ETD, ILWAS, and MAGIC models have been show" to
be capable of addressing policy issues, the uncertainty
associated with their predictions has not been evaluated; that is
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model predictions have not been compared to long-term changes.
The long-term historical records of surface water chemistry for
aquatic systems potentially susceptible to acidic deposition
required to test these models do not exist.

Even though the models represent our best understanding of
watershed processes, it is uncertain whether they include all of
the proper processes, and whether the rates, capacities, and
interactions of these processes are represented with sufficient
accuracy. While it is not possible to compress time and test the
long-term model forecasts, it is possible to design experiments
to test the underlying DDRP assumptions and hypotheses related to
mobile anions and base cation supply, to identify the
interactions of these processes with other potentially important
vatershed processes, and through inference, to evaluate the
behavior of the DDRP models and their ability to forecast long-
term acidification of surface waters.

EPISODIC RESPONSE PROJECT

Short-term, episodic acidification has been documented to
occur during storm events and snowmelt in many aquatic systems of
the United States. These short-term pulses of acidity may have
significant adverse biological effects and, therefore, represent
an important source of uncertainty for the estimates of acidic
deposition effects on lakes and streams. The Episodic Response
Project (ERP) is designed primarily to quantify this component of
uncertainty in regional population estimates, and to determine
the degree to which episodic acidification adversely affects fish
populations.

Specific objectives are to determine:
o the magnitude, duration and frequency of episodes

in streams
0 long-term effects on fish populations
0 improved regional estimates of acid deposition on

fish populations
0 regional estimates of surface waters that

experience biologically-relevant episodes
0 improved understanding of key processes and

factors that affect severity and associated
effects on fish populations

WATERSHED kLANIPDIATION PROJECT

The scientific needs associated with making model forecasts
of future surface water acidification trends are being addressed
in the Watershed t4anipulation Project (WMP). 'Ihe objectives of
the project are:

1. Identify and quantify the relative importance of
various processes in controlling surface water
acidification with particular emphasis on the role of



sulfate adsorption and base cation supply in the long-
term vatershed  response to acidic deposition;

2. Assess the quantitative and qualitative watershed
response to various levels of acidic deposition; and

3. Evaluate the behavior of the Level II and III DDRP
models and their ability to predict short-term
watershed responses to experimental manipulation.

The DDRP models serve as a framework for hypotheses testing
experimentation conducted at laboratory, plot, hillslope, and
watershed scales within the UMP. Conducted at the Bear Brook
catchments in eastern Maine, or with soils from the catchments,
these experiments and the integration of their results will
provide a critically needed evaluation of the DDRP models and
advance the knowledge of the factors that control surface water
acidification.

REGIONAL EPISODIC AND ACIDIC MANIPULATION STUDY

The Regional Episodic and Acidic Manipulation (RUM) Project
is being conducted as a complimentary component of both the WMP
and the ERP. The basic element of this activity is a simple,
catchment-scale, acidic manipulation that addresses questions
associated with both chronic and episodic acidification.
Although data from the REAM site will be used to evaluate the
DDRP models, with limited exceptions, the detailed, process
research being conducted in WMP will not be included in the RlW4
research.

ECOREGIONS

Having recognized that many important environmental
scientific and management questions require some sort of
regionalization, Jim Omernik, at EPA's Environmental Research
Laboratory in Corvallis, has led the development of an ecoregions
approach to the study and assessment of these problems. The
capacities and potentials of natural systems, their present uses,
snthropogenic stresses, and their natural resiliencies vary
considerably from one place to another. Uster quality problems,
for example, are too numerous to be studied and treated on a site
by site basis. On the other hand, the complexity of systems and
the effects of human perturbations on them dictates that all
systems, nationwide, not be treated the same way.

The need for regional stratification in environmental
assessment and treatment is generally understood and accepted.
The definition of regional frameworks, however, has been fraught
with inconsistencies, misdirection, and misunderstanding, often
leading to ineffectual results. Regional frameworks are commonly
"taken off the shelf" having been designed for purposes other
than the problem being addressed. Hany frameworks are a
compilation of the works of many and are inherently laced with
inconsistencies to accommodate many individual interests. In
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addition, most regional frameworks have been defined primarily on
one dimension. Nap units in Bailey’s &.o.z&ons of the United
f&g&g,  for example, are based primarily on potential natural
vegetation.

One of the frameworks considered for studying and assessing
ecosystems was Land Resource Regions and Major Land Resource
Areas of the United States originally developed by Austin
(Austin, 1972; U. S. Department of AgricuItuKe,  1981). Its
applicability was limited because of: 1) heavy dependence (in its
compilation) upon soil maps  with a bias toward agricultural
concerns that for many areas are of poor reliability; 2)
inconsistencies in delineation due to the many contributing
authors ; and 3) boundaries drawn  to include contiguous SK’888

instead of slmlla~  patterns of ecological potential and existing
lenduse.

Omernik’s approach for defining ecoreglons was to complIe a map
by analyzing existing maps of regional patterns in landform,
soil, potential natural vegetation, and land use. Although these
attributes are interrelated, the importance of each in
determining the character of an ecoreglon varies from one
location to another.

The main purpose of an ecoreglon map is to provide  a geographic
framework for organizing ecosystem KesouKce  information.
Managers and scientists can use such a framework to establish
standards that are in tune with regional patterns  of toIeKences
and resiliencies to human impacts, locate reference or
demOnstKatlOn  sites and extrapolate from site-specific studies.
Scale of mapping must be consistent with the use to which it is
applied. FOK IBOK~  precise analysis, broad ecoreglons need to be
subdivided to provide the scale and detail required. The
Southern Rockies ecoreglon, for example, could be further defined
in terms of elevation to stratify contrasts in soils, climate and
vegetation.

Initial efforts to use this ecoreglon framework also serve as
verification studies. Statewide projects in Ohio, Colorado,
Texas, Arkansas, Oregon and Minnesota focus on attainable ranges
of chemical quality, biotic assemblages and trophic  state of
aquatic systems. This ecoreglon framework approach is also being
used to develop research lnltlatlves in wetlands, forest systems,
agroecosystems and global climate.
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Report of Research In Progress To The Northeast
Soil Survey Conference

Orono, Maine June 12-17, 1988

Storrs Agricultural Experiment Station
University of Connecticut, Storrs

Harvey Lute, Plant Science Department

Pesticides and groundwater-Extension education: A cooperative effort is
underway with the goal of developing an "expert system" which will operate
on an IBM compatible personal computer. The intent of'this expert system
is to provide assistance to extenjion personnel and others in idvising
pesticide users as to how they might minimize the potential of groundwater
contamination. The data base information for this expert system is sorted
by pesticides. by cultural practices, and by soil series. This
information is being used to derive logic statements. Thfs project
involves the efforts of personnel of the cooperative extension services
and the agricultural experiment stations of Connecticut, Massachusetts,
and Rhode Island. Additional assistance has been provided by SCS in
Connecticut and state agencies in all three states.

Movement of toxic organics from on-site septic systems: Septage,
leachate, and groundwater down gradient of leaching fields have been
sampled and tested for a number of organic chemicals. A variety of toxic
organic chemicals have been identified in the septage and leachate and in
the down gradient groundwater. Concentrations in the groundwater were
very low in all cases. In a parallel study, the capacity of seven
selected soils to sorb two different fgemicals is befng measured using
chemicals "spfked" with radioactive C Of the soil parameters
studied, only organic matter was found & be significantly related to
sorbtion. The results of this study suggest that most subsurface soil
materials are ineffective in removing phenols and benzine from
groundwater. Investigators include John Kolega, Department of
Agricultural Engineering, and Harvey Lute, Plant Science Dept.

Effects of pesticides on groundwater qual1t.y in Connecticut: The
Universitv of Connecticut Coooerative Extension Service and Storrs
Agricultuial  Experiment Stat& &cooperating In a study which has the
goal of determining the extent and degree of groundwater contamination
arising from pesticide use. The objectives of this study include the
inventorying of pesticide use, identification of areas susceptible to
contamination, and analysis of groundwater in susceptible areas.
Participants in this study include the Connecticut DEP, the United States
Geological Survey, and the Connecticut Agrfcultural Experiment Station.

Gains, losses and management of soil nitrogen: Nitrogen (N) availability
ti corn was evaluated by lneasuring soil NU
was 20-30 cm tall (June NO ) on Belgrade, ZYaZ %Ys"Yi
Litchfield County In westeyn Connecticut and on Paxton and Woodbridge
soils in eastern Connecticut. At each site, cow manure was applied in the
spring before planting. June NO was a good predictor of relative yield
across all sites (r.D.93 for relative yield vs in June NO ). Based on
data obtained in 1987 and in previous years, June soil ND3 values have
been calibrated in terms of likely yield response by corn3to N fertilizer
additions. Tnis information is being utilized in developing N fertilizer
reconnnendations for farmers using the test in 1988. Investigator - G. F.
Griffin.

CT-I (STORRS)
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Maine Agricultural Station Report

Robert V. Rourke

Research concerning the effect of woodash on soil nutrient
composition is being conducted by Professor Susan Erich. The
research involves a comparison of ash and lime as soil amendments.
Hixtures of either ash and soil or lime and soil were incubated
for several months then analyzed for pH, lime requirement, and
major cations. This work is to evaluate the effectiveness and
efficiency of ash as compared to lime, and to evaluate the K
supplying power of the ash. In other areas of research, Professor
Erich is initiating an experiment in the greenhouse in which the
effect of corn root growth on nitrogen mineralization from manure
is evaluated.

Professor Rollin Glenn has initiated a research project to
evaluate whether preplant corrective fertilization of all
essential soil supplied nutrients by deep soil incorporation and
annual maintenance dressings will eliminate apple nutrient
deficiency disorders associated with current fertilization
practices. This experiment is also evaluating the impact of
neutral salt calcium applications to reach 80% Ca saturation of
6oil CEC, and the impact of this source of Ca upon micronutrient
availability compared to common liming materials. The experiment
is also testing the current recommendation of SO% Ca, 15% Wg, and
5% K saturation a6 to the uptake of these nutrients. The
influence of herbicide treatment upon the uptake of micronutrients
is also being observed.

Soils work currently being addressed by Professor Larry
Zibilske in the soils microbiology program Include an examination
of the contribution of aggregate-bound nutrients (N and K) to
plant nutrition. This is being approached using the isotope 15N
and Rb for the K tracer.

Additional work is being conducted to monitor the
distribution of N in soils which have received various organic
amendments. Changes in the distribution of N among aggregate size
fractions and the implications for plant nutrition in these
systems are being considered.

The forest soils research program of the Department of
Plants and Soil Sciences and the HAES directed by Professor Ivan
Fernandez is focused on quantifying nutrient cycling in northern
New England forests, particularly as that cycle is affected by
disturbance. This includes a range of studies evaluating (a) the
spatial and temporal variability of soil properties as well as
foliar chemistries in relation to the essential nutrients and
metals; (b) the effects of atmospheric deposition on nutrient
cycling; (c) the effects of ash and sludge disposal on forest
lands; and, (d) the effects of harvesting systems and site
preparation on forest soil nutrient capital. The studies ongoing

-ME l-



L-ange fr-om whole watershed nutrient budgeting, experimental field
plots treated with acid precipitation or ash/sludge amendments,
intensive nutrient cycling studies in spruce-fir where all major
pools and fluxes of elements are measured, to greenhouse and
laboratory experiments evaluating key processes to better define
field research results. This program includes the Watershed
Manipulation Project funded by US EPA, the Rowland Integrated
FOreEt Study funded by USDA FS and part of the Forest Response
Program's Spruce-Fir Cooperative a6 well as the Oak Ridge National
Laboratory managed Intergrated Forest Study program. In addition,
forest product industry funds are supporting research on the
disposal of sludge and ash on forest soils.

Soil characterization studies conducted in cooperation with
the SCS USDA CSS continue. These studies are concentrated upon
soil mapping units in active soil survey areas and are conducted
by Robert Rour-ke a soil scientist with the MAES. Soil data are
developed from soil horizons sampled in the field. These mapping
units are replicated a five locations at least a mile apart.
Soils information developed on an horizonal basis to 1 meter depth
include: soil moisture moisture desorption curves; bulk density;
soil texture; coarse fragment content; exchangeable cations; KCL
acidity; BaC12TEA acidity; organic carbon; and soil reaction in
water, CaC12, and KCl. These data are published at intervals as
Experiment Station technical bulletins. Added support is provided
to the soil survey through special analyses as needed and in
participation in field reviews.

-HE 2-
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MASSACHUSETTS AGRICULTURAL EXPERIMENT STATION

Peter L. M. Veneman
Department of Plant and Soil Sciences

Amherst, Mass. 01002
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During the last 2 years significant changes have taken place at UMass.
John Baker, our soil chemist, c u r r e n t l y  s e r v e s  a s Head of the
Department. Since March of this year, Steve Bodine is Director of the
Massachusetts soil testing laboratory, located at the Waltham Experiment
Station. His place at the soil characterization laboratory has been taken
by Judy Bartos. We have strengthened our faculty by the addition of two new
members specialized in microbial ecology. Steve Simkins has research
interests in kinetic modeling, while Larry Mallory is interested in the
physiological aspects of microbial processes. These additions complete the
environmental direction the Department had chosen some years ago.

/ .,

u Moisture Reeimes

Studies of soil moisture regimes associated with particular soil
morphological features continued. Our emphasis has shifted from the
glacial outwash and triassic till soils to the wetlands of the Connecticut
River. Supported by a grant from the U.S. Fish and Wildlife Service, we
are studying the vegetation and hydric properties of a series of
hydrosequences in the floodplain. Purpose of the study is to evaluate
whether or not hydric soils always support hydrophytic vegetation. Over 20
sites were extensively described and sampled. The sites will be monitored
for ground water levels, temperature, soil moisture tension, redox
potential and microbiological activity.

Another study is being initiated through the Massachusetts Department
of Environmental Quality Engineering- Division of Water Pollution Control.
This research is aimed at providing data about the relationship between
soil morphology and maximum ground water levels with the intend to include
soil morphological criteria in the state environmental code for on-site
sewage disposal. Some 100 sites are projected to be described and sampled
over the next 2 years. This study is being carried out by Carrie Chase-
Dunn, while Michael Reed is finishing some of his studies in the sandy,
younger tills.

Fragioans

Dave Lindbo is finishing his research about the fragic character of
the New England hardpans. Preliminary information indicates that extensive
soil formation has taken place in the loamy tills (older till), while the
sandier, younger till exhibits much less development, if any. Considering
the amount of argillans in the upper part of the Bx-horizons, the deep
oxidation of the basal till, decreasing bulk densities with depth and the

MA-1
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fact that more than 60% of the horizon shows fragic properties, we
concluded that the upper parts of most loamy hardpans in southern New
England are fragipans. while the sandier tills show insufficient fragic
character to be considered a fragipan. Geologists currently are rethinking
the stratigraphy of southern New England's glacial deposits and put the
origin of the loamy till in the late Illinoian, which could account for the
strong soil development evident in these materials.

On-site Sewage Disposal

With support of the U.S. Geological Survey we are assessing the
potential of modular peat systems for denitrification. While peat system*
have been used for on-site sewage disposal in Maine and Minnesota with good
results , most of these systems were designed to provide aerobic soil
conditions. Eric Winkler is researching the potential for denitrification
in partially saturated systems, while still providing adequate treatment.
An experimental pilot facility was started this summer and results are not
expected until next spring.

Phosphorus  SOrDtiOn

Nadim Khouri finished his research on P-sorption processes in
Massachusetts soils. Most standard laboratory techniques to determine P
sorption tend to underestimate true field conditions. Five different
techniques were evaluated and correlated with selected soil properties by
means of regression curves. Iron and Al appeared to be good predictors of
P-sorption for most determination methods. These results indicate that
routine soil survey information can be used to assess the potential of a
particular site for wastewater  disposal.

Soil Water Movement

Daniel Hillel and Ralph Baker are investigating the causes and effects
of fingering in layered soils. Water movement in these soils generally is
not following the classical approach of a uniform wetting front, but the
flow seems to be concentrated in a distinct, funnel-type flow. This
results in much higher fluxes than predicted and may result in ground water
pollution due to insufficient contact times and inadequate treatment.
Ultimate goal of the project is to mathematically describe these phenomena
and to model flow of contaminants.

Landfill Leachate  Treatment utilizine Artificial Wetlands

Artificial wetlands consisting of peat and reedcanary grass appear to
provide excellent treatment of landfill leachate. Proposed EPA regulations
call for the installation of liners at all landfill sites throughout the
nation. Besides considerable costs to install such a liner, small
unsewered communities may have an additional problem by the lack of
adequate treatment facilities for the collected landfill leachate. Ron
Lavigne showed in batch and plug flow studies that our artificial wetlands
provided a high degree of treatment. Current research is focussed on
expanding the system to a pilot-scale facility.

MA-2
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Spatial Distribution of Organic m

Application rates and efficacy of herblces and pesticides are much
dependent on the soil organic matter content. PJXVi0US observations
indicated that considerable variation in organic matter content occurred
within soil mapping units. Mohammad Mahinakbarzadeh is researching the
extent of the spatial variability of selected mapping units in
Massachusetts using semivariograms  and kriging techniques. The results of
this research should be of interest to farmers and environmentalists
because it permits an assessment of the need to change the application
rates of particular pesticides and herbicides in different sections of farm
fields.
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Maryland Agricultural Experiment Station Report

Martin C. Rabenhorst

Textbook bv D. S. Fanning During the last two years, Del Fanning has been
writing a book to be published by John Wiley and Sons entitled "Soil
Morphology, Genesis, and Classification" This book is an enhanced and expanded
version of the notes and handouts from the course on the same subject which he
has been teaching since 1964. The book will hopefully be published during
1988.

Soil Survey of Baltimore Citv and Last Acre Cewnv Planned This past year,
work has been largely completed on the mapping of Baltimore City with
completion scheduled by the end of 1988. With this date approaching, we in
Maryland are beginning to schedule our "second" last acre ceremony, which will
probably be held during October.

An Update on the Classification of Hiehlv Man-Influenced Soils
A classification of highly man-influenced soils that Del Fanning has been

involved in developing over several years has been updated for inclusion in
his soil morphology, genesis, and classification textbook. This scheme
involves the definition of new diagnostic taxonomic criteria (dredgic, garbic,
spolic and urbic materials and the scalped land surface) and the employment of
these criteria in the definition of taxa (e.g. Urbic Udorthents, Dredgic
Sulfaquepts). It is proposed that a bulk density of 1.5 Mg m-3 be used as a
criterion to separate dredgic from urbic and spolic materials. There is still
discussion regarding whether spolic and urbic materials should and can be
separated.

Prouosed Chances in Soil Taxonomv of Acid Sulfate Soils
Following extensive work and discussion with John Witty, Del Fanning has
proposed the following changes to Soil Taxonomy to accommodate our present
understanding of Acid Sulfate Soils.
1. Minimum thickness of 15 cm for the sulfuric horizon.
2. Changes to bring all mineral soils with a sulfuric horizon within 50cm into
the Inceptisol order, regardless of the occurrence of sulfidic materials of an
n-value >l within a depth of 50cm; and to exclude soils with sulfuric horizons
from aridisols (ie. salorthids).
3. Addition of a great group of Sulfochrepts for soils with a sulfuric horizon
and without an aquic moisture regime and not artificially drained (ie. certain
Minesoils).
4. Changes in definitions of several "Sulf" great groups and subgroups.

Iron and Trace Metals in some Tidal Marsh Soils of the Chesaoeake  Bay
Work has been completed this year on assessment of exchangeable and solid

phase metals in tidal marsh soils by graduate student Tom Griffin. Sediments
from six marshes were sequentially extracted in order to determine their
relative Fe, Zn, Cu, Pb, Ni and Cd content, and to ascertain the relative
magnitude of the mechanisms involved in their retention. The sediments were
dated using 210Pb techniques in an effort to evaluate historical rates of
metal deposition. Marshes in the vicinity of Baltimore harbor were found to
contain higher metal concentrations than those marshes in other areas of the
bay thus indicating that the degree of metal contamination is related to the
distance from a metal source. Rates of deposition were related to historical
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periods of industrial discharge and to the use of leaded fuels. Iron was
retained in the marsh sediments mainly in the oxide and sulfide (FeS.2) phases
and was apparently controlled by redox conditions. Copper, Cd and to a lesser
extent Zn and Ni were apparently controlled by sulfide precipitation and
pyrite co-precipitation thus rendering them non-influential and unavailable to
the marsh biota. Lead however, appears to be weakly complexed by organics and
is a potential ecological threat since it is more readily available to plants
and organisms and thus may accumulate in the food chain.

Processes and Rates of Pedoeenesis in some Maryland  Tidal Marsh Soils
Tidal marsh profiles from various locations around the Chesapeake Bay were

studied by graduate student Tom Griffin, and were dated using 210Pb
techniques. These soils, which were classified as Sulfihemists,  Sulfaquents
and Hydraquents, were characterized with respect to bulk density, organic
matter, S and Fe speciation and pyrite content. These data were interpreted
in the context of marsh accretion and soil forming processes. Rates of
accretion ranged between 0.35 and 0.75 cm y-l, indicating that the marshes
examined are keeping pace with the rate of sea level rise. Generally, those
marshes accreting most rapidly had a higher mineral content and a higher
reactive Fe (FeSp-Fe plus "free" Fe) content. Pyrite S and organic S were the
dominant S species forming from the microbial reduction of SOb2-. Redox
conditions, Fe reactivity, organic matter content and SOk2- concentrations
were the major factors controlling S and Fe transformations. Models have been
developed to relate these various factors to pyrite formation and the degree
of pyritization.

A Reconns .ssa"ce1tud o assic Basins f the Mid-
Atlantic USA

Basins of Triassic age rocks occur extensively through the Mid-Atlantic
USA, arcing continuously from central New Jersey through southeastern
Pennsylvania and central Maryland and then occurring linearly, but less
co"ti"uously, through central Virginia and North Carolina. Compilation of
previous data showed that soils derived from Triassic sediments in the basins
of North Carolina and southern Virginia have stronger morphological
expression, more clayey argillic horizons than soils derived from Triassic
sediments of northern Virginia, Maryland, and Pennsylvania. A reconnaissance
trip was taken to examine and sample soils and parent materials in several
Triassic basins of Maryland, Virginia, and North Carolina. Field observations
and laboratory results indicate that the fundamental differences in soil, are
parent material controlled. A greater proportion of weatherable minerals in
the sandstones of the more southern basins has presumably led to the
development of soil properties in strong contrast to those on sandstones in
the more northern Triassic basins.

Aauods on the Eastern Shore of Mar-
A study has been initiated by graduate student Margaret Condron to examine

the genesis and characterization of soils which contain spodic or spodic-like
horizons in the lower Eastern Shore. Preliminary work has show" pyrophosphate
and dithionite extractable Fe to be very low throughout these soils and
extractable Al to be higher and associated with the carbon rich Bh horizons.
Topographic and hydrologic factors have been postulated to be responsible for
the formation of the spodic properties.
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Induced Iron Sulfide Formation in a ChesaDeake  Bav Tidal Marsh
A tidal marsh in Dorchester County. Maryland was selected to study the

impact of additions of iron oxide-rich soil materials within the marsh soil
prof i le . Previous research in this marsh suggested that low iron inputs may
be limiting to iron sulfide formation. Soils in this marsh consist of 50 to
75 cm of peat which are underlain by a submerged mineral soil, and are which
classified as euic, mesic Terric  Sulfihemists. Porous inert bags containing
1OOg portions of a silty clay soil material having 5.21%  DCB extractable Fe,
were placed at 2 depths (i.e. 15 and 30 cm) within 2 soil profiles in the
marsh. Mean redox potentials (Eh) at the depths studied ranged from +90 to-
60 mV. Iron sulfides had formed in all zones except that with the highest
redox potential. Black Fe monosulfides were observed on freshly cut slabs and
occurred as thick (1 to 5 mm) hypocoatings around the perimeters of the soil
material. Individual crystals of this phase were too small to be resolved
using light microscopy. Framboidal pyrite was observed within the same
general zone  as the monosulfides. The relative quantities of both iron
sulfide phases increased as redox potentials measured in the soils decreased.

Micromoroholoev  and Trace Metal Analvsis of Glauconitic Parent Materials in
Maryland. Samples were collected from the oxidized and reduced zones of three
glauconitic sediment columns from the Nanjemoy and Aquia (Eocene) formations
on the Maryland Atlantic Coastal Plain. While absent from the oxidized zone,
pyrite in the reduced zone ranged from 6 to 8 g kg-‘. A portion of this
pyrite was shown in thin section to be intimately associated with the
glauconite. As shown by scanning electron microscopy, this pyrite occurred as
euhedral octahedral crystals and clusters of crystals within the matrix and in
fissures of glauconite grains. Pyrite not within gleuconite grains occurred
as framboids, as well as euhedral  crystals and clusters. Chemical analyses of
magnetically separated fractions suggest enrichment of Zn and Cu in the
glauconite phase and Zn in the pyrite phase. Interpretations of Ni, Cd, and
Pb data are less clear. Both whole soil and magnetic fractions of the two
sites from the Aquia formation were higher in all five trace metals than those
from the Nanjemoy site. The glauconitic materials appear to be generally
higher in trace metals than non-glauconitic counterparts on the Coastal Plain.

Micromoruholoev  of Acid Sulfate Soils in Baltimore Harbor Dredeed  Materials
When first deposited, most dredged materials have high water content and
associated high n-values and have neutral pH. With drying, prismatic structure
forms and ped faces becomes decorated with jarosite and iron “oxides” during
the rapid format ion  o f  su l fur i c  hor i zons . Iron “oxide” coat ings  o r
hypocoatings appear to form first, but as pH drops to low values (-3) jarosite
also forms. Microscopic observations have shown the iron “oxides” both behind
the jarosite and external to the jarosite at ped faces. Both Fe oxides and
jarosite occur most commonly as hypocoatings and less commonly as true
coatings. Framboidsl pyrite is present in  the  su l fur i c  hor i zon  wi th
concentration apparently increasing with depth and toward the interiors of
peds. Many diatoms are present in the soil materials which may contribute to
low bulk density. These also indicate algal contributions to organic matter
used in sul fate  reduction,  as  pyrite occurs within some diatom tests.
Microprobe (EDX)  line scans across ped surfaces show enrichment in Al as well
as Fe, S, K, suggesting association of Al with iron “oxides” and jarosite.
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Extractabilitv  of Heaw Metals from Acid Sulfate Soils in Dredeed Materials,
Graduate student Mohammed El Desoky has been conducting an incubation

experiment to evaluate the release of heavy metals from the oxidized and
reduced zones of dredged materials from Baltimore Harbor. A sequential
extraction of H20, DTPA, acid ammonium oxalate, and H202 has been used. The
oxidation of sulfidic materials of the reduced zone with time tends to cause
an increase in pe, a quick drop in pH and an increase in the soluble salts.
Under these conditions, the pH of the reduced zone (approx. 7.0) reached that
of the oxidized zone (approx. 3.5) within 7 weeks. The oxidized zone samples
showed a small increase in pe and a small drop in pH reflecting that some
sulfides were present. Sulfide-bound metals in the reduced zone transform
with time (and oxidation) to oxalate and DTPA extractable fonts.

Evaluation of SWAN-ev~sum for Reclamation of Acid Sulfate Soils in Dredeed
M a t e r i a l s .

SWAN-gypsum is produced by SCM Corp. in Baltimore by combining concentrated
sulfuric acid with aragonite (C&03). Graduate student Offiah Offiah has been
working to characterize and evaluate this material as a potential soil
amendment. The SWAN-gypsum is comprised of 50% gypsum and 35% H20 and also
contains CaC03, Fe 'oxides", and trace amounts of hydrous oxides of Mg, V. Cr.
Mn, Ti, and Al. By x-ray diffraction the iron "oxides" are mostly goethite
(FeOOH). Incubation studies have indicated that thLs material has some
neutralizing ability toward the acidity of acid sulfate soils in dredged
materials. A quick bioassay using pre-germinated wheat seeds (Triticum
aestivum  L.) demonstrated the alleviation of aluminum toxicity by quantities
of SWAN-gypsum sufficient to raise the pH to 4.7 or more. Field tests under a
reclamation setting are being conducted.

Phvsical Modeline of Soil Reflectance This project is being undertaken by
graduate student Jim Irons who is affiliated with Goddard (NASA) under the
direction of Dick Weismiller. The work is designed to better understand and
mathematically formulate relationships between radiation characteristics and
the physical properties of the soil, which is necessary for accurate retrieval
of information by remote sensing. A goniometer has been built at the
NASA/Goddard Space Flight Center for use in observations of soil mineral BRDF
(bidirectional reflectance distribution function). At present, initial
measurements have been made on quartz, montmorillonite. and kaolinite.

Ovster Shell Midden Effects on Soil Chemical Prouerties,
Following earlier work, graduate student Ian Kaufman has begun a project to

study oyster shell midden sites in Maryland's Atlantic Coastal Plain soils
along the Chesapeake Bay and its tributaries. Soils of these sites are
characterized by large quantities of oyster shells, high pH, and dark A
horizons. Preliminary work compared differences in the soil chemical
properties of the A horizons of four adjacent fields along the Chester River.
There were higher levels of or anic matter 13.6% vs. 1.3%] and CEC [13.3
cmol(+)kg-1 vs. 0.6 glcmol(+)kg- ] in the midden-affected soils than in
unaffected ones. A comparison of ratios of soluble - to - exchangeable
cations also revealed "midden effects" that might explain mechanisms for the
unusually high organic matter levels in these soils.
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Cornell University Agricultural Experiment Station Report

W.J. Waltman

The experiment station, in cooperation with the New York
SCS staff, has initiated a study to determine soil
temperature regimes in the Catskills, Salamanca Re-entrant,
Glaciated Allegheny Plateau and Champlain Valley. The study
will attempt to model soil temperatures with respect to
elevation, aspect, soil drainage, and cover type. From
the first year measurements, which closely approximated the
30 year norms, the frigid (0-8'C) soil temperature regime
can occur in valleys with elevations of 1480 ft because of
cold air drainage from the plateau summits. Additionally,
a large portion of the prime agricultural lands in New York
will have MAST of less than 8% and should be recognized as
frigid series. In the Salamanca Re-entrant, Ultisols formed
in residuum and colluvium occur on the high plateau summits
(1900 to 2400 ft) and have frigid soil temperature regimes.
From this research, we hope to 1) amend &.jJ Taxonomy to
allow frigid Ultisols, 2) relate the soil temperature
regimes to the applicability of no-till and inclusion within
crop yield models, and 3) overlay perspective plots of
digital elevation data with models of the soil temperature
regimes to predict the mesic/frigid boundaries on land-
scapes.

A study of "Dye Tracer Analysis for Evaluating Nonpoint
Source Pollutionl@ in cooperation with the Dept. of Ag Eng.
and the SCS was completed during the past year. This study
explored methods of using non-toxic dyes to relate macro-
pore flow to soil structure and the stratigraphy of glacial
deposits. The patterns of dye movement were correlated with
saturated hydraulic conductivity, bulk density, particle
size distribution, moisture content, and descriptions of
soil structure. From our measurements of saturated
hydraulic conductivities, the values for permeability
provided by the SOI- Interpretation Records are grossly
underestimated (100X). The detailed descriptions of dye
movement, along with soil characterization data are used to
refine existing models of macropore flow in New York soils
and develop interpretations for nonpoint source contamin-
ation of groundwater.

During the past six months, Ray Bryant has been on
sabbatic leave to Turrialba, Costa Rica, to develop a soils
database for Central America and also teach soil genesis and
classification.
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In the past year, a Novell network was installed in the
Soil Characterization Laboratory, which is currently
handling six workstations, including XRD and DTA.
Presently, we are involved with converting hardcopy profile
descriptions to our Soil Characterization Database, which
collectively (Expt. Sta. Reports, theses, and recent
projects) amounts to 800 pedons. Similarly, we will be
converting our Soil Characterization Database from RBASE to
ORACLE/UNIX and developing linkages to GRASS.

Jamil Macedo and Kent Snyder have completed their Ph.D.
programs. J. Macedo's thesis was entitled "Preferential
Reduction of Hematite over Goethite in some Oxisols in
Brazil" and K. Snyder's thesis dealt with "Pedogenesis
and Landscape Evolution in the Salamanca Re-entrant, South-
western New York." Brad Inman has recently completed his
M.S. thesis entitled "Strength Analysis and Micromorphology
of Fragipans in Loess-Derived Soils of Northeastern
Louisiana." Current graduate research projects include
"Comparative Iron Mineralogy in Brown and Redbed Till-
Derived Soils of the CatskillsI'  (T. MacFie) and "Radon
Flux in New York Soilsl'  (G. Carignan).
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Pennsylvania Agricultural Experiment Station Report
Robert L. Cunningham

The once-over mapping of Pennsylvania was competed with the final acres
mapped in Bedford County on October 23. 1987. Experiment Station
representatives and SCS emphasized in that ceremony that soil survey data needs
to be adapted to the new tools for managing and delivering information.
Frequent discussions by soil survey personnel with the PA Dept of Ag. PA Dept
of Environ Resources, PA Dept of Highways, and PA Power and Light Company have
an objective of developing a Geographic Information System. Soils data would
be a vital layer and would be compatible in quality and availability with other
resource data such as streams, roads. and land use. Several special projects
with public and private organizations are evaluating the adequacy and usability
of soil survey information using software information systems such as ERDAS and
PC - ARC/INFO. Links among narrative morphology, tabular analyses,
interpretation, and spatial map data need more attention. The data sets need
to be evaluated from a perspective of being used in an information management
system. Numerous errors in digitized soil maps emphasize the importance of
quality control and adequate edit techniques when generating data to be managed
by shelf software and to be merged with other resource data. None of the 7
county digitized map data sets in PA are usable as delivered from SCS Computer
and Cartographic Division. Polygon closure errors are most serious as errant
arcs create additional polygons without meaning and identification. left and
right identifiers are frequently confused, coordinate systems sometimes are
changed within one county data set, and neat lines are missing from some
quadrangles  of map data. Errors exist in labeling of polygons and this is an
extremely difficult error to check. These errors with these survey maps
digitized very early in the game and before programs were developed to use such
data emphasize the importance of "using" the data. As with the reports, only
when the data are used in making management and planning decisions are some of
the data errors discovered. Information systems do offer edit techniques that
can improve the quality of soil survey data.

Conversion of soil survey report information into formats compatible with
information system technology offers a challenge and opportunity for the next
generation of soil surveys. The data in PA must be converted, fcr states that
are presently collecting data, there is an excellent opportunity to take
advantage of technology to develop usable data sets.

The Land Analysis Laboratory improves the capability of PA to investigate
the potential of information systems for soil survey information. Examples are
projects with the Centre County Conservation District to evaluate agricultural
non-point pollution potential of watersheds, with PP&L to evaluate techniques
that develop digitized soil information, and with various agencies in providing
usable resource data such as topographic, geologic, and edaphic. Additional
studies include the development of techniques to evaluate reclaimed mined land
that was formerly prime agriculture land.

The Experiment Station program was greatly enhanced by an additional
cooperative agreement between Penn State and SCS to provide data base
management services to SCS. The agreement also provides for an SCS soil
scientist to be housed in the Laboratory to assist in the development of soil
information systems.

PA-1
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Specific research activities are briefly described In the following
paragraphs. Additional information is available upon request.

The A, B, and C (total of 108) horizons from various parent materials and
drainage classes were analyzed for amorphous materials by weight loss and
chemical addition methods. Preliminary results indicate that amorphous
material ranges from 4.0 to 0.5% and it decreases from the surface downward.

A study of radon in soils of Pennsylvania indicates that there is a summer
maximum and a winter minimum. The radon concentration is much higher. 10 to
100 times, in the soil than has been reported in houses.

An investigation of the influence of red rock versus brown rock material
in glacial till on the development of pre-Wisconsinan soils has been initiated
stressing the importance of parent material on soil formation.

The following conclusions were drawn from a study of central Pennsylvania
well-drained soils developed from limestone materials: (1) pedogenetic sand
(iron cemented aggregates) were formed in the A and B horizon, (2) the clay in
the soil is a weathering product from the limestone as well as illuvial
material from a previous soil that has been eroded, some additions of aeolian
material were also identified, (3) formation occurred during the last 50,000 to
350,000 years, and (4) periglacial activity has influenced the characteristics
of the upper horizons.

Soils developed from tall grass prairie in northwestern Pennsylvania have
occupied the site for the last 3,000 to 4,000 years, have more organic matter
than typical midwestern prairie soils, and fit the trend of decreasing total
soil organic matter from east to west across the United States.

The Soil Characterization Laboratory has a new director, Mr. Robert Dobos
who replaces Dr. Richard C. Cronce. The Lab conducted an EPA - acid rain
comparative laboratory data study with results are similar to the Northeast
study that was published in 1985. The laboratory is developing a user-friendly
data base that includes profile descriptions and analytical data. Encoding and
editing profile descriptions dating back to 1957 is nearing completion. Future
sampling will be directed to completion of the data base for Pennsylvania, to
support specific research activities, and to respond to service requests. An
updated methods manual is in manuscript form and is expected to be published in
1988.

In affiliation with ORSER (Office for Remote Sensing of Earth Resources)
several projects are in progress that directly relate to soil resources: Soil
and vegetation, as well as hydrogeomorphic features (basin shape, geometry,
drainage density) are derived from remotely sensed data. Hydrologic parameters
obtained through remote sensing are directly applied to watershed erosion
models. GIS's  are sources of input to stormater  management models and non-
point source pollution models. Landscape ecology, determined for watersheds in
Alaska, created by digital elevation models from stereo SPOT imagery. These
projects are under the direction of Dr. Gary W. Petersen.
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Rhode Island Agricultural Experiment Station Report
William R. Wright

1. Distribution of Heavy Metals from Urban Runoff in a Vegetated Detention
Basin. B. Eisenberg, W.R. Wright

Urban development generally results in an increase in impervious surfaces
which accumulate urban-borne pollutants. These pollutants are washed off
during storm events, and may result in the degradation of existing
waterbodies. Previous studies have shown that properly designed detention
basins effectively control stormwater runoff quantity, but little
information is available on their ability to attenuate pollutants. This
study was designed to investigate the distribution of heavy metals in a
vegetated detention basin. A 4 acre detention basin which receives runoff
from a 13 acre parking lot was selected for study. Sediment samples were
obtained at various depths from selected transects and analyzed for heavy
metals. Preliminary analyses indicate that heavy metal contents are 10 to
20 fold higher in the basin than background levels. Concentrations of Cd,
Cu, Pb, and Zn, which averaged 1.85, 16.6, 157, and 137 ug/g respectively,
accumulated primarily in the surface litter layer. Metal concentrations
were highly correlated with vegetation type, organic matter content of
litter, and location in basin.

2. Nitrogen Removal from On-site Sewage Disposal Systems: A Field Evaluation
of Alternative and Conventional Designs. B. Lamb, G. Loomis, A. Gold and
C. McKiel.

The objective of this study was to identify a practical nitrogen removal
system for on-site sewage disposal. A field laboratory was constructed
with 3 replicates of each of the following 3 systems: s recirculating sand
filter IRSF) system; .s RUCK system; and a conventional system. Nitrogen
outputs from the systems were monitored for 2 years. Each replicate of
the alternative systems consisted of a sand filter as the site for
nitrification. a rock tank as the site for denitrification, and a soil
absorption trench. The RSF system replicates used septic tank effluent
(STE), methanol and ethanol as carbon sources for denitrification; the
RUCK replicates used greywater as the carbon source. The RUCK and RSF
sand filters achieved 60-702 nitrification on a mean annual basis. The
RSP system with methanol or ethanol as the carbon source showed average N
removals of 60-90X, with rock tank denitrification of 98-1002. The RUCK
system with greywater exhibited more variable results; total N removal and
denitrification ranged from 20-802 and 30-loo%, respectively. Total N
removal in the conventional system was 1-9X.

3. "Use of Soil Survey and GIS Processing for Groundwater Protection. A.J.
Gold, S. Tso, P.V. August and W.R. Wright.

A Geographic Information System (GIS) was used to evaluate the utility of
Soil Survey data for locating stratified drift deposits that are
associated with major groundwater aquifers in New England. Orthophoto
corrected soil maps (1:15,840) and surficial geology maps (1:24000) from
five 7.5 minute USGS topographic quadrangles were digitized using the GIS
software product ARC/INFO on a Prime computer. Each polygon in the soils
dataset was recorded as being indicative of stratified drift or glacial
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till based on soil descriptions listed in the Soil Survey of Rhode
Island. Using the GIS the soils and geology maps were merged and the
correspondence between-the soils and geological data was measured. There
was 84.6% 2 1.3% (X + SD) correspondence between the data bases for the 5
quadrangles analyzed. Most of the discrepancies occurred on boundary
areas between stratified drift and till. The results suggest that soil
survey maps provide an accurate indication of stratified drift deposits
and may provide planners with a widely available tool for groundwater
protection.

4. Management Implications of a State-Wide GIS. W.R. Wright, D.H. Walters,
and P.V. August.

The Rhode Island Geographic Information System (RIGIS) is an important
tool in the management and protection of the State's natural resources. A
Cooperative Agreement between the University of Rhode Island (IJRI) and the
RI Dept. of Environmental Management (DEEM) provides funds, space, and
technical support for system operation and maintenance and applications
development. RIGIS uses ARC/INFO software running on a Prime 6350
computer at the University's Academic Computer Center. GIS data
processing and analyses take place at the Environmental Data Center (RDC)
in IJRI's Dept. of Natural Resources Science. Major applications supported
at the RDC are the Groundwater Protection, the Narragansett Bay, and the
Scituate Reservoir Projects. Six full-time staff members are responsible
for system operation and maintenance. quality control, and the execution
of specific applications. Data entry and fundamental analyses are
conducted by graduate students and undergraduate students. The RIGIS
database currently consists of approximately 400 data layers including
soils. surficial geology, land use, zoning, aquifers, hydrography,
pollution sites, and transportation networks.

5. Soil Properties in the Transition Zone Forested Wetlands. P.C. Golet and
W.R. Wright.

This project is analyzing the interrelationships between water regime,
vegetation, and soils along broad transition zones bordering areas mapped
as forested wetlands. Properties measured include; vegetation species and
cover. water tables, moisture tensions, soil temperatures. and various
physical, chemical, and morphological properties of soils. These data
will be utilized to quantify the biological, physical, and chemical
characteristics of this zone and to develop a multivariate technique for
the field identification of forested wetland boundaries. Specific
objectives are: 1) to describe the changes in soil properties that occur
along the transition zone of forested wetlands in southern Rhode Island;
2) to relate these changes in soil properties to changes in vegetation,
ground elevation, and the elevation of the water table across the

transition zone; and 3) to suggest criteria for the field identification
of hydric soil conditions in forested areas.

Preliminary data indicate that 70 to 90% of the variability in hydrologic
properties (mean high water over two years) can be predicted from soil
morphological properties. The most important soil properties needed to
predict high water tables are depth to mottles or matrix chromas of 3 or
less, solum thickness, and depth to many mottles.

RI-2
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West Virginia AgriCUltural  and Forestry
Experiment Station Report

John C. Sencindiver

Since the last conference, the Soil Conservation Service (X5) has
published the Ritchie County Survey Report (issued 1986) in cooperation
with the West Virginia Agricultural and Forestry Experiment Station. scs
has also hired five soil scientists and two soil science student trainees
during the past year.

This year marks the 100th anniversary of the West Virginia
Agricultural and Forestry Experiment Station. In celebration of this
anniversary the Division of Plant and Soil Sciences will be hosting the
Northeastern Branch Meetings of the Americn Society of Agronomy. The
Experiment Station has also planned other activities.

After two years of planning and writing numerous documents, West
Virginia University (WVIJ) has been appointed the coordinating institution
of a consortium of universities to be funded as a National Hine Reclamation
Center. North Dakota State University, Pennsylvania State University,
Southern Illinois University, and the University of North Dakota are other
members of the consortium. Federal funding has been appropriated, and
oversight responsibility far the National Center has been assigned to the
U.S. Bureau of Mines. The WVU Energy and Water Research Center will
administer the program.

Current research studies of the soil science group include the
following:

1. Abandoned mineland reclamation.
2. Minesoil mineralogy.
3. Characterization and classification of minesoils.
4. Use of natural and man-made wetlands to treat acid mine drainage.
5. Land application of sewage sludge.
6. Utilization of fly ash and wood residues in mineland reclamation.
7. Lime requirement of minesoils.
8. Characterizations of soils for wastewater disposal potential.

A list of publications and theses of the soil science group from 1962
to present is available upon request.

‘7 5
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Virginia Agricultural Experiment Station Report

James C. Baker

This report will focus on the soil survey program
Tech's role in the National Cooperative Soil Survey.

Soil Genesis, Morphology, and Soil Survey Personnel

in Virginia and Virginia

.

J. C. Baker - Project Leader and Soil Survey Coordinator
W. J. Edmonds - Soil Survey Field Coordinator
T. W. Simpson - Extension Agronomist - Soil and Land Use
W. L. Daniels - Resident Instructor - Mined Land Reclamation
D. F. Amos - Internatlonal Programs (Indonesia)
K. W. Newkirk (Molten) - Computer Application Specialist
13 Field Soil Scientists
3 Interpretative Soil Scientists - County
3 Interpretative Soil Scientists - State Health Department

Present Status

Modern soil survey information is available for approximately 17.5 million
acres of Virginia's 25.4 million acres. To date 60 counties have modern soil
surveys, 22 counties have surveys in progress, and 15 counties have old or no
survey information. All surveys presently underway are on a cost sharing basis
with the county contribution ranging from 10 to 25 percent of the cost of the
soil survey.

The current Virginia Tech soil survey program has 8 progressive soil
surveys underway involving 13 field soil scientists. The surveys cover all the
physiographic provinces and include: Amherst, Appomattox, Floyd, King William,
Nelson, Patrick, Surry, and Washington. One soil scientist is assigned to the
state SCS office for map editing and finishing and one soil scientist is
assigned at Blacksburg to work with manuscripts, map compilation, and data
analysis. This makes a total of 15 soil scientists.

The soil characterization laboratories at Blacksburg provide
characterization data on chemical, physical, and mineralogical properties of
soils for both federal and state soil surveys in Virginia. The major benefit of
these laboratory facilities, coupled with an active participating field program,
operating under the supervision of the Department of Agronomy, is that research
can be controlled and directed that will best serve the needs of Virginia and
also contribute to regional and national programs that are a part of the
National Cooperative Soil Survey. Several of our research efforts will have
impact on the rules that govern operation of the National Soil Survey program.
Thus under the umbrella project entitled "Investigation, Characterization, and
Soil Survey of Designated Counties in Virginia", many separate investigations
have been made, many more are currently underway, and several are planned for
the future, although the 1985 Food Secruties Act has focused
toward mapping the farm lands by 1990. The following
examples of the kinds of research that are now a part of the
survey classification and genesis research program.

imnediate attention
investigations are
Virginia Tech soil

Va-1
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SOIL GENESIS, SOIL SURVEY AND LAND USE RESEARCH ACTIVITIES RECENTLY COMPLETED OR
UNDERWAY AT VIRGINIA TECH.

Pam Thomas, J. C. Baker, and T. W. Simpson.
i)Erosion and productivity studies of Piedmont region of Virginia.
ii)Description of taxonomic varability in a eroded soil mapping unit in a
Piedmont landscape.

Mark Stolt, J. C. Baker, T. W. Simpson
i)Model of soil reconstruction within and among soil landscapes.
ii) Study of saprolite weathering in soil landscapes formed from schistic
and gneissic parent material.

William J. Edmonds, et. al.
i) Floodplain and low terrace systems along
ii) Bottomland and terrace systems in the
Surry,  Sussex, and Southampton Counties.

the great valley of Virginia.
lower Coastal Plain of Virginia,

Mike Genthner, W. I_. Daniels, and J. C. Baker
i) Genesis and characterization among residual soils
colluvium in the Virginia Piedmont.

influenced by

Barry Stewart and W. L. Daniels
i) Soil development in mine soils.

J. A. Roberts, W. L. Daniels, J. C. Bell, and J. A. Burger
i) Early stages of mine soils genesis in S. W. Virginia.

Steven Feldman, L. W. Zelazny, and J. C. Baker
i) Studies of high elevation Haplumbrepts in S. W. Virginia.

Paul Gassman, L. W. Zelazny, J. C. Baker, and W. J. Edmonds
i) Characterization methods for quantifying soil mica.

Thomas Saxton,  J. C. Baker, and T. W. Simpson
i) The extent and nature of capping on major interfluves along an east to
west transect in the Southern Piedmont of Virginia.

Soil Survey Scholarships

There are 3 students enrolled in Agronomy at Virginia Tech that are
receiving the soil science scholarship. They are:

Daphne Roots Jr.
Dwight Owen Jr.
Curtis Moore so.

Ft2
/ 2:53

2.21

These students along with "87" graduates, Glen McClenny,  Stuart Lynn,
Victoria Sage, and Christine Robertson won the 1987 National Collegiate
Soil Judging Contest held at Cornell. They were coached by Dr. Tom
Simpson. Mark Stolt, graduate research assistant, was assistant coach.

Va-2
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Soil Survev UDdn&.  After many years, and much hard work by Dick Hall, the
State Soil Scientist, Delaware is back in the soil survey business. A statewide soil
survey’ update has recently been initiated, Phase I is the ‘Inland Bays Area,” the
watershed of Rehobeth and Indian River Bays, with funding assistance by EPA
through the Delaware Department of Natural Resources and Environmental Control.
A Memorandum of Understanding was recently signed, the first between SCS and
the Experiment Station. The laboratory characterization analyses is being con-
ducted in the pedology laboratory at the University through contract with SCS.
There is continuing close cooperation between the Experiment Station and SCS on
matters of mapping legend development and correlation.

Loess-Derived  So&. Work is continuing on the characterization and genesis of
soils formed in loess over sediments of the Pensauken Formation in the northern
Coastal Plain of the state. The objectives of this investigation are to obtain
information on the variability in properties of loess-derived  soils, determine their
taxonomic placement, and assess the influence of loess thickness on classification.
Major findings over the last year include: all soils formed in loess or in the
underlying Pensaukcn Formation are in a mixed mineralogy class and mineralogy is
quite uniform, pedon to pedon; the pedons sampled are Ultic or Typic Hapludalfs
rather than Typic and Aquic Hapludults as expected, and there appears to be no
way to predict classification at the subgroup level; it is difficult to predict
particle-size class placement based on field diagnostic criteria.

R . A .  R e b e r t u s

DE-I
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Soil. A cooperative study with the Delaware Dep. of Natural
Resources on morphological indicators of soil moisture regimes in the Coastal Plain
of Delaware has received second year funding from U.S.G.S. and the State Inland
Bays Program. An important determinant in evaluating morphological indicators of
soil moisture regimes is stratigraphy. Some geological formations do not reduce
readily while others reflect either relict conditions or slowly permeable strata
rather than high regional water tables.

Af/ect of Selective Dissolution on Particle Density.  Particle density (D,) measure-
ments made in conjunction with a study of herbicide retention and movement
showed smaller than expected average D, Therefore a study was recently initiated
on the effects of selective dissolution and extraction on D, and, ultimately, the
influence of D, assumptions on particle-size determinations.

Firtwe Plow. I intend to devote myself full time to my business partnership, BSA
Land Resource Consultants, Inc. of Odessa, DE beginning next year.
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1988 NCSSC WORKING COMMITTEE 1

The Impact of the Food Security Act
on the Soil Survey Program in the Northeast

Committee Members:

William F. Hatfield, Chairman
James Baker
Wil l  Hanna
Steve Hundley
Dennis Lytle
Glenn W. Patterson

Sidney A.L. Pilgrim
Fred M. Putnam
Martin C. Rabenhorst
Dean Rector
Garland Lipscomb

Background

The Food Security Act of  1985 (FSA) requires that the soil  survey of  all
cropland be completed by December 31, 1989. In order to meet this
chal lenge , the Soil  Conservation Service,  which has leadership
responsibility for carrying out the provisions of  the bil l ,  has made
numerous adjustments. The affect of-these adjustments was-the bas is  for
the charges to the committee.

Charges

1. Identify NCSS responsibilities for FSA and how they affect
survey program in the Northeast.

2 . Identify NCSS activities to be carried on in the northeast
when the mapping is completed for FSA.

Committee Report

General :

the  so i l

after 1990

A brief questionnaire was used to address the charges. The questionnaire was
mailed to ail committee members. The results of those responding were
summarized and a draft report was provided to the committee members at the
conference for any additional adjustments. The questions are stated below,
followed by a synopsis of  the responses including discussions at the
conference.



Surmnary  of  responses to questions:

1. Has FSA affected the soil survey program?

-2-

All  respondents indicated yes, but for a variety of  reasons.  Some states
that have extensive acreage (cropland)  to map have detailed soil  scientist
from progressive areas  to “on-progressive areas. In states where the
cropland was essent ia l ly  mapped , so i l  s c ient is ts  have  been  deta i led  to  o ther
regions . These details have had both positive end negative effects. fi”Y
soil  scientist have been afforded the opportunity to work in a new
environment, new landscapes, a different kind of  cl imate,  vegetation, and
s o i l s . The negative effects have been caused primarily by family
commitments. Details from the Northeast have exceeded details into the
Northeast. Some soil  scientists have bee” detailed to do conservation
planning. Most of the states  in the Northeast have a small  cadre of  soil
scientists and losing only one or two for 12 week details has a s igni f i cant
impact on meeting commitments.

Fund redirection within SCS has aided those states that have extensive
acreages to map. This redirection has permitted some states  to hire new soil
s c i e n t i s t s . Most of the new hires have been outside the Northeast.
Competition for soil  scientists in the Northeast has been keen. Salar ies
within the NCSS generally are not competitive with private enterprise.

2. Has the number of soil scientists changed?
The following states indicated an increase:

Maryland = (+2 but  not  because  o f  FSA)
New Hampshire = +l
Pennsylvania = +5
V i r g i n i a  = +2
West  Virg in ia  = +5

None of  the other state had a change in the number of soil  scientists.

3. How many soil  scientists have been on details to other states? (Numbers
represent details in FY-87 and FY-88)

Deleware = 0
Maryland = 0
Massachusetts = 1
Maine = 4
New Jersey = 2

New Hampshire = 2
New York - 6
Pennsylvania = 1
Rhode Island = 1
Virg in ia  - 2 (3 incoming, requested 15 this winter)
West Virginia = 5
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4. Have  starts of new soil  surveys been delayed?

Some states have actually started new surveys because of FSA. As an example,
counties that have a high proportion of cropland to be mapped should be
completed. In states where we’re contingent upon counties providing cost
sharing, some county officials are reluctant to contribute funds after the
agricultural lands have been mapped. Some states indicate that updates may
be delayed but new starts have not been delayed.

5. Has completion of previously started surveys been delayed?

Yes. Several states indicated that because of  details (within and outside-
the state) that numerous surveys were being delayed.

6 . Has FSA affected field reviews, correlations,  or publication schedules?

Some reviews have been delayed, others have been shortened to accomodate
reviews in counties with extensive mapping for FSA. The pattern of mapping
has been altered from block mapping to the less efficient farm or tract
mapping. Those states that have delayed reviews have also delayed each
succeeding part of the work. The emphasis is on quantity,  but it  is
essential that quality be maintained.

7 . Will  the number of soil  scientists remain constant after 1990?

The demand for soil  scientists has increased significantly.  The need is
based not only on NCSS traditional roles,  but has increased at the state
and loca l  l eve ls . However great the need, only a few states thought the
number would actually increase or stabilize at the current level. The
consensus of the group was that an area soil scientist and one or two
parties working on updating previously published surveys would be a
rea l i s t i c  approach .

8. What  act iv i t ies  should  rece ive  the  h ighest  pr ior i t ies  a f ter  1990?

A. After completion of  F S A  work the backlog of surveys will need to be
correlated and published.

B. Bas ic  so i l  serv ices .
a. Interpretat ions .
b . User training (within SCS and outside SCSI.
c. Remapping at a larger scale.
d . Interdisc ip l inary  input .
e . Maintaining technical guides,  etc.

C. Updating and recorrelating previously published surveys.

D. Developing potential  or similar methods of  presenting soil  survey
data.

E. GIS development.



-4-

9. What positive effects has  FSA had on the Boil s u r v e y  p r o g r a m ?

a. Has  g iven  that  port ion  o f  so i l  s c ience  that  dea ls  wi th  f ie ld  ident i f i cat ion ,
character izat ion ,  and interpretat ion  a “shot” of  enthusiasm.

I

b . Although there is added pressure, so i l  s c ient is ts  have  a  fee l ing  o f  be ing
needed.

C. Increased awareness of  the need for soil  survey. I

d . Forced  so i l  s c ient is ts  to  set  pr ior i t ies  and  to  become more  e f f i c ient .
e . Broadening  o f  exper ience  for  so i l  s c ient is ts  on  deta i l s .
f . Accelerated the mapping of cropland. I
g. Increased funds.
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NE Cooperative Soil Survey Conference

Committee 2: Soil-Water Contamination

Rackp.round

Many uses of soil involve the additon of wastewater to the soil such
as, sewage lagoons, septic tank absorption fields, etc. In addition,
various land uses provide the introduction of potentially harmful water
into the soil environment. In many cases this has the potential of
contaminating surface and ground water supplies. The increase use of
soils information, especially in the area of wastewater disposal,
raises concerns as to whether our soil interpretations are adequate and
comprehensive. Concerns have also been raised as to whether there has
been sufficient research to answer some of the waste disposal questions
that are being asked.

Commfttee Charees

1. What are the soil properties that are important to the soil-water
relationship, especially involving the addition-of wastewater or the
movement of organics through the soil?

2. Evaluate interpretations in the NSH relating to the addition of
wastewater to the soil? Are the guidelines in the NSH sufficient for
rating the interpretations?

3. Identify new interpretations that may be needed.
a. Are there interpretations that should be developed for wastewater

disposal that are not in the NSH?
b. If so which ones?
c. What soil properties and ranges are needed for the interpretations?
d. What are the restrictive features?

4. Is more research needed to better understand the soil-water
relationship, especially relating to wastewater  disposal and to the
movement of organic compounds in the soil environment? If so, in what
areas and for what soil properties?

Committee Members

Thomas Bailey, FS, VA
Richmond J. Bartlett, University of Vermont, VT
William Broderson,  SCS, NJ
Lee Daniels, VPI&SU, VA
Delvin S. Fanning, University of Maryland, MD
Tyrone Goddard, SCS, NY
David E. Hill. CT Agricultural Experiment Station, CT
Robert V. Rourke, University of Maine, ME
Edward H. Sautter, SCS. CT, Vice Chairman
Thomas W. Simpson, VPIhSU, VA
Dave G. VanHoute", SCS, VT
Peter L.M. Veneman, University of Massachusetts, MA, Chairman
William R. Wright, University of Rhode Island, RI

2-l

23



Discussion

Charae 1, What are the soil properties that am important to the soil-
water relationship, especially involving the addition of wastewater or
the movement of orgenics through the soil?

Attached, as appendices A and B, are the sections from the National
Soils Handbook (NSH) dealing with sanitary facilities and wastewater
management, respectively. In the following table, the properties
denoted by "+" are considered of significance for on-site sewage
disposal (class I), sewage lagoons (class II), and sanitary landfills
trench-type (class III) or area-type (class IV).

____________r_____C1ass-__________________

Soil property I Y II III IV

textllre + +

coarse fragments + + +

permeability + + + +

depth to bedrock + + + +

depth to pan + + + +

depth to water table + + + +

SAR +

PH +

salinity +

slope + + + +

flooding + + + +

unstable soils + + + +

.* USDA and/or Unified classification
** Includes downslope  movement, pit formation, differential settling,

subsidence.

In the NSH section dealing with waste management (see Appendix B)
several SOil properties are considered to facilitate the
interpretation of a soil for a particular use. The "+" sign denotes
"hen a particular soil property is considered important for manure and
processing waste (class I), municipal sewage sludge (class II),
wastewater used for irrigation (class III), treatment by slow (class
IV) or rapid (class V) infiltration, and by overland flow (class VI).

2-2
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_____________________clasn______________---___

Soil property I II III IV

coarse fragments

permeability

depth to bedrock

depth to restricting

depth to water tabl~e

SAR

pH surface horizon

salinity

cation exchange

bulk density

available water

slope

flooding

+

+

+

pan +

+

+

+

+

+

+

+

+

t

‘f

+

+

capacity - + + +

+ + +

capacity - + + +

+ + + +

+ + + +

erosion susceptibility + + + t

-

V VI

+ +

+ +

+ +

+ +

+ +

+

+ +

+

+

+ +

+ +

* Includes erosion factor of surface layer (K x % slope) and/or wind
erodibility group.

The movement of organics, however, has not been specifically addressed
by the NSH. Most exhibit non-polar properties, while some are
immiscible in water. Potential leachability is affected by the
fundamental molecular properties, the reaction with the soil, the rate
of degradation, the type and rate of transformation, and most
importantly its solubility in water. Important soil characteristics
are :

*
*
*
*
*
*
*
*
*

organic matter content
redox conditions
porosity
particle size
depth to the ground water
c0ar.w fragments
bulk density
slope
susceptibility to erosion

* PH
* permeability
* pore distribution
* structllre
* depth to flow restricting
layers (bedrock, cemented pans)
* flooding
* cation exchange capacity
* soil temperature

(frost-free season)

Most of these factors already are included in current tables dealing
with wastewater disposal (see Appendices A and B), while some are more

2-3
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important than others. In the case of predicting the potential
movcmfn~ of pesticides in soils, the organic matter content, pH, and
thr soil-water state (see charge #4) are probably most significant.

w 2 Evaluate interpretations in the NSH related to the addition
of wastewater to the soil. Are the guidelines in the NSH sufficient
for rating the interpretations?

The current interpretation procedures for wastewater application and
management are presented in’ Appendices A and B. The committee
suggests that these interpretation guidelines need to be reevaluated.
The committee strongly feels that local soil potential guidelines are
of more value to local users. Interpretations need to be rewritten at
the local level. Some members,feel that permeability by itself, may
be inadequate to give sufficint information, i.e. are the rates
adequate for contaminant removal. Other features such as organic
matter content and CEC need to be included.
It is recommended that use of the term "poor filter" as the
restrictive feature for various uses in coarse soils, be replaced by
the term "rapid percolation". This chhnge is to accommodate
engineering use of this term. To an engineer, coarse sand may
represent an excellent rapid filter, while our use of the term refers
to inadequate treatment due to potential rapid mcwement of the waste-
water. Also, in some of the current guide tables, the presence of
permafrost is reported under the property heading "USDA TFXTURE". This
should be changed to the more appropriate basic property of "FROZEN
SOIL".

Charp.e  2 Identify new interpretations that may be needed,
a. Are there interpretations that should be developed for waste

disposal that are not in the NW?
b. If so which ones?
c. What soil properties and ranges are needed for the

interpretations?
d. What are the restrictive features?

A guide to assess the potential leachability of pesticides should be
developed, although some committee members found this to be too
seasonal. On the next page is a proposed guide table to develop
interpretations for such a purpose. Other environmental factors, such
as landscape position, loading rates and the water state may be
considered as well. The committee recommends that the table not be
adopted at this time, but to study what the specific needs or use are,
for example pesticides, landfills, fertilizer application, etc. Once
the purpose has been established, one or more specific tables could be
developed.

Some on the committee felt that the present format of SLIGHT,
MODERATE, and SEVERE is detrimental to the presentation of soil survey
interpretations due to the potential misuse of the information. Most
committee members agreed that we can not completely eliminate these
terms. It is the recommendation of this committee that the limitation
terms of SLIGHT, MODERATE, and SEVERE be reviewed. A better set of
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rating terms is probably desirable. Changes in the presentation of
limiting features is also a recommendation of the committee. It is
felt that more information is conveyed if data is presented in formats
such as "high water table, O-2 ft". rather than the relative term df
uwet"ess"  as is currently being used.

Table 1. Proposed guides to assess the risk for movement of pesticides
in soil.

PROPERTY

____.______  LIH1l-S ----_---_ RESTRICTIVE
SLIGHT MODERATE SEVERE FEATURE

1. Organic matter <4% ; 2-4%
content

2. Permeability (IN/HR)
(O-60")

___

3. Depth to high water
table (FT)

>3.0

4. Moisture regime

5. Depth to bedrock

--_

>3.0

6. Depth to flow
restricting pa" >3.0

7. Soil reaction (pH)
surface layer

8. Slope (PCT)

>6.0 4.5-6.0

~8.0 8.0-15.0

9. Floodirlg none,rare

10. Fraction >3 IN
(VT PCT)

__

_.-

1.0-3.0

-_-

2.0-3.0

2.0-3.0

occas.

_-

<2%

>6

Cl.0

aquic

<2.0

<2.0

<4.5

>15

freq.

>35

Low organic
matter

Rapid
infiltration

Wetness

Too wet

Shallow soils

Presence of
Pa"

Too acid

Slope

Flooding

Large stones

._-_

Chare.e 'i_ Is more research needed to better understand the soil-water
relationship, especially relating to wastewater disposal and to the
movement of organic compounds in the soil environment? If so, in what
areas nrrd for what soil properties.?

In trying to address the soil properties that are important to the
soil-water relationship, it is clear that those identified in the above
tables are significant. If we look at a more local scale and try to
incorporate the water regime of the soil we should include some general
enviroruwntal  factors such as soil temperature and moisture regime, as
well as local weather data such as total rainfall, rainfall intensity,
seasonal distribution of precipitation, etc. The aim of such an

2-5
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cxcrcisc i s  to ASSESS  t o  awxmt o f  water  king srol-cd i n  the soi,l
pl-ofilr  ar_  a n y  p a r t i c u l a r  cimc For example, a 2.cm rail) ovc~ a l-
hour irlrervnl in August. most likely has less of n chance to I-esult in
ground wacel' pollution than a similar event in April. Scvcral ratt\cr
complicated computer models have been dcvclopcd to derive this type of
informncion, but most of than are s p e c i f i c  to a  p a r t i c u l a r  s i t e  a n d
arc not based on soil survey information.
Some years ago Dr. Robert Grossman of the National Soil Survey
Laboratory in Lincoln, Nebraska developed a method to anticipate
potential moisture stress in soils for certain crops. His "soil-water
state" prediction model utilizes local climatic and crop growth data
and combines that with soil profile information compiled from form 5,
to predict the *oil-water state (dry, moist, wet) of each soil series
on a monthly basis. Attached are sample calculation* for *ome
rcprcsentative h'ew England *o$ls (Appendix C). Given the rapid
advances in PC computer technolbgy it should not be too difficult to
develop similar programs to calculate the soil water state of all soil
series in a Major Land Resource Area (HERA). This information could
be used to **se** the appropriate time to dispose of wastes, the time
for optimum treatment efficiency, the sensitive period for ground
water pollution depending on, specific J&dues (applicatfon of
pesticides, wastewater disposal, etc.), and the general suitability of
a site comprised of particular soil series for wastewater  renovation.

During the last 2 years, researchers and extension people from various
universities, and USDA-SCS personnel in the southern New England
states have been working on a PC-accessible program concerned with the
potential impact of pesticides on the ground water (see University of
Connecticut-Storrs research report in the Proceeding* of this
conference). Pertinent data of almost 1.000 pesticides have been
entered in a data base. Currently, an effort is on the way to
incorporate soil  survey information, but this is only general soils
information and does not include important information on the soil-
water state, seasonal changes in soil structure, and difference* in
soil organic matter type and content. Any model that pretends to
similate actual field condition* should have this type information
included.

A considerable effort is currently under way by various state and
federal agencies to research the impact of a variety of constituents
on ground water quality. During the next few years these results will
improve our understanding of the flow processes through the soil
matrix and allow a better assesment of the leachability of these
compounds under particular environmental conditions. Soil survey
informatfon  can play a major role in providing the link between the
experimental results and the actual field situation. This committee
recommends that a concerned effort is undertaken to ***es* the
temporal changes in the soil-water state, and to combine this type of
information with existing data bases which provide information about
the basic chemical and physical properties of the waste material or
potential pollutant under consideration.

2-6
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Recommendations.

Based on the items included in this report and the deliberations during
the meeting, the committee recommends the following:
1.

2.

3.

4.

5.

6.

7.

To change the restrictive feature designation of "poor filter" to
"rapid percolation".
To use the "frozen soil" designation as the appropriate soil
property in the interpretation guide tables for waste management,
to indicate a permafrost condition.
To reevaluate the use of the limitation terms "slight, moderate,
and severe".
To more accurately define the limiting features in the
interpretation tables.
To evaluate the potential of using soil-water state information
in simple prediction models assessing the potential leachability
of pollutants.
To develop a computer assistedbrocedure calculating the temporal
variability in the soil-water state of major soil series in several
Marks in the northeastern region .
To continue this committee to accomplish items 5 and 6 of these
recommendations,



Appendix A.

Sanitary Facilities

Source: National Soils Handbook

P. 603-59 - 67.
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Part 603 - Application of Soil Information

603.03-1(a)(3)

§603.03-1 Sanitary facilities.

The nature of the soil is important in selecting sites for septic tank
absorption fields, sewage lagoons, and sanitary landfills and in
identifying limiting soil properties and site features to be considered
in planning, design, and installation. Those soil properties that
determine the ease of excavation or installation of these facilities also
affect the ratings. Soil limitation ratings of slight, moderate, or
severe are given for septic tank absorption fields, sewage lagoons, and
trench and area type sanitary landfills. Soil suitability ratings of good,
fair, and poor are given for daily cover for landfill.

(a) Septic tank absorption fields. See table 603-10. Septic tank
absorption fields are subsurface systems of tile or perforated pipe that
distribute effluent from a septic tank into the natural soil. The
centerline depth of the tile is assumed to be at a depth of 24 inches.
Only the soil between depths of 24 and 60 inches is considered in making
the ratings. The soil properties and site features considered axe those
that affect the absorption of the effluent, those that affect the
construction and maintenance of the system, and those that may affect
public health.

(1) Properties and features that affect the absorption of the
effluent are permeability, depth to a seasonal high water table, depth to
bedrock, cemented pan, and susceptibility to flooding. Stones, boulders,
and a shallow depth to bedrock, ice, or a cemented pan interfere with
installation. Subsidence interferes with installation and maintenance.
Excessive slope may cause lateral seepage and surfacing of the effluent
in downslope areas. Also, soil erosion is a hazard where absorption
fields are installed in sloping soils.

(2) Some soils are underlain by loose sand and gravel or
fractured bedrock at a depth less than 4 feet below the distribution
l ines. In these soils the absorption field may not adequately filter the
effluent, particularly when the system is new, and as a result the ground-
water supply may be contaminated. Soils that have a hazard of inadequate
filtration are given a severe rating.

(3) Percolation tests are used by some regulatory agencies to
evaluate the soil’s suitability for septic tank absorption fields.
These tests should be performed during the season when the water table
is highest and the soil is at minimum absorptive capacity. The perco-
lation rates do not correspond to the permeability rates because they
are measured by different methods. Experience indicates that soils that
have a percolation rate faster than 45 minutes per inch function satis-
factorily, soils that have a rate between 45 and 60 minutes per inch
have moderate limitations, and soils that have a rate slower than 60
minutes per inch have severe limitations. i/

L/ U.S. Department of Health, Education and Welfare, Public Health
Service, 1969 vanual of Septic Tanks, PHS Publication No. 526, p. 8.

(430-VI-NSH, July
2-9

‘i 1

6 0 3 - 5 9
1983)



603.03-1 (a) (4)

(4) If slippage or pitting is observed or if combinations of soil
properties and geologic conditions suggest susceptibility to or
probability of such phenomena, the soil is rated SEVERE and SLIPPAGE or
PITTING is listed as the restrictive feature.

(5) In many of the soils that have moderate or severe limitations
for septic tank absorption fields, it may be possible to install special
systems that lower the seasonal water table or to increase the size of
the absorption field so that satisfactory performance is achieved. 2_/
However, such systems are not considered in this guide.

2/ Bouma,  J . 1974. New Concepts in Soil Survey Interpretations for
&sitc  Disposal of Septic Tank Effluent.

h03-60 2-10
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Part 603 - Application of  Soil  Information

, 603.03-1(a)(S)

Table 603-10. S e p t i c  t a n k  absortion  f ie lds .

‘.
PROPERTY

- -
j SLIGHT

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

USDA TEXTURE / -__

TOTAL SUBSIDENCE i ---
(IN) I

PLOODINO INONE  '
I

DEPTH TO BEDROCK i >I2
(IN) I

DEPTH TO CEMENTED I
PAN (IN) I >72

LIMITS
I MODERATE I
!

I
DEPTH TO HIOH WATER I
TABLE (FP)

j ;;-

PERMEABILITY I
(1~1~13):
(24-60") I 2.0-6.0
(24-40”) I __-

SLOPE (PCT)

~/ FRACTION >3 IN ; <25
(WT PCT)

I
DOWNSLOPE MOVEMENT i ---

l
FORMATION OF PITS

I ---

___

___

RARE

40-72

40-72

___
4-6

L/0.6-2.C
___

8-15

25-50

___

___

SEVERE

ICE

>24

COMMON

<110

RESTRICTIVE
FEATURE

PERMAFROST

SUBSIDES

PLOODINO

DEPTH TO ROCK

CEMENTED PAN

PONDING
WETNESS

PERCS SLOWLY
POOR FILTER

SLOPE

LAROE STONES

SLIPPAQE

PITTINO

i/Weighted  average to 40 inches.
I/ @check
QY

to 88e if rating should be SLIGHT.

e&avate
If

91

the 8011 la susceptible to movement downslope  when loaded,
or wet, rate "SEVERESLIPPAOE."

111 If soil is susceptible to the formation of pits caueed  by the
melting of ground ice when  the ground cover is removed, rate
"SEVERE-PITTING."

603-61
(430-VI-NH,  July 1983)
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Part 603 - Application of Soil Information

603.03-1(b)

(b) Sewage lagoons. See table 603-11. Sewage lagoons are shallow
ponds constructed to hold sewage while aerobic bacteria decompose the
solid and liquid wastes. Lagoons have a nearly level floor surrounded by
cut slopes or embankments of compacted, relatively impervious soil
material. Aerobic lagoons generally are designed so that the depth of
sewage is 2 to 5 feet. Relatively impervious soil for the lagoon floor
and sides is desirable to minimize seepage and contamination of local
ground water.

(1) Soil permeability is a critical property in evaluating a soil
for sewage lagoons. Most porous soils will eventually seal when being
used as a sewage lagoon; however, until they do, the hazard,of  pollution
is severe and it is difficult to maintain the constant water depth
required for proper operation. Soils that have a permeability rate
exceeding 2 inches per hour generally are too porous for proper operation
of sewage lagoons and may cause contamination of shallow wells,
Fractured bedrock within a depth of 40 inches may create a pollution
hazard. Bedrock and cemented pans create construction problems.

(2) The slope limits are based on the specification that the
effluent be 2 to 5 feet deep. If it is shallower than this, weeds grow;
if it is deeper:, an aerobic environment is more difficult to maintain.
Slope must be gentle enough and the soil material thick enough over
bedrock or a cemented pan to make smoothing practical, so that the lagoon
is uniformly deep throughout.

(3) If floodwater overtops the lagoon, it interferes with the
functioning of the lagoon and carries away polluting sewage before
sufficient decomposition has taken place. Ordinarily, therefore, soils
susceptible to flooding have a severe limitation for sewage lagoons, If,
however, floodwaters are slow and flooding is rarely, if ever, more than 5
feet deep--not deep enough to overtop the lagoon embankment--the
susceptibility to flooding does not constitute a severe limitation
rating.

(4) Soils that contain a large amount of organic matter are not
suitable for the floor of the lagoon. The organic matter promotes an
anaerobic rather than aerobic environment and is detrimental to the’
proper functioning of the lagoon.

(5) Depth to water table is important if it influences the water
level in the lagoon. If it does, then a pollution hazard also exists.
Depth to water table is disregarded if the lagoon floor is of slowly
permeable soil material at least 4 feet thick. Soils that contain rock
fragments are undesirable sites because the fragments interfere with the
manipulation and compaction needed to prepare the lagoon floor.

(6) If slippage, pitting, or differential settling is observed or
if combinations of soil properties and geologic conditions suggest
the susceptibility to or probability of such phenomena, the soil is rated
SEVERE and SLIPPAGE, or PITTING, is listed as the restrictive feature.

603-62
(430-VI-NSH, July 1983)
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Part 603 - Application of Soil Information

403.03-1(b)(6)

T a b l e  603-11. Sewage lagoons.

PROPERTY

1. USDA TEXTURE

3 . DEPTH TO BEDROCK
(IN)

4 . DEPTH TO CEMENTED
PAN (IN)

5 . FLOODING

6. SLOPE (PCT)

7. ummD (A N Y  DEPTH)

8 . DEPTH TO HIGH ’
WATER TABLE (FP)

9. >;;;A;;;?  >3 IN

10. DOWNSLOPE MOVEMENT

11. FORMATION OF PITS

12. DIFFERENTIAL
SETPLIN'G

SLIGHT

<0.6

so

>60

IONE.  RARI

<2

__-

__-
>5

<20

___

___

_-

I_..___

i MODERATE
,.THT’P I RESTRICTIVE

1 SEVERE I FEATURE

tICEIPERMAFROST
I

>2.0 ISEEPAGE

<40
IDEPTH TG RoCK

I

___

0.6-2.0

40-60

40-60

___

2 - 7

L, OH

___
2/3_5-5

20-35

___

_-

___

V/COMMON IFLOODINGL

>7 /SLOPE

PT fEXCESS  HUMUS

I PONDINQ
H(Z.5 IWETNESS

>35 fLAROE  STONES

z/

III/
I SL1PPAGE

!!I /UNSTABLE  FILL

I

/DlsreEard  wetness if a layer at leant 20 incheti  thick haa
permeability of less than 0.2 ip/hr.

S'Welghted  averaEe  to 20 inches.
g/If the sol1 18 susceptible to movement downslope  when loaded.

exca;f;?d,  or wet, rate "SEVERE-SLIPPAOE."
If the 8011 18 susceptible to the formation of pita caused by the

melting of ground  ice when the ground ccwe~ is removed, rate
"SEVE&PITTINQ." :

If floodwater will not enter or damage  sw8Ee lagoon  (low
velocity and depth <5 feet.). diareaard floodinn.

!/If the~&ll is su&ptlbie-to  differential settlln&,  rate "SEVERE-
UNSTABLE FILL."

603-63
(430-VI-NM, July 1983)
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Part 603 - Application of Soil Information

603.03-1(c)

Cc) Sanitary landfill (trench). See table 603-12. Sanitary landfill
(trench) is a method of disposing of solid waste by placing refuse in
successive layers in an excavated trench. The waste is spread,
compacted, and covered daily with a thin layer of soil that is excavated
from the trench. When the trench is full, a final cover of soil material
at least 2 feet thick is placed over ttie landfill.

(1) Ratings are based on properties to a depth normally observed
during soil mapping. However, because trenches may be as deep as 15 feet
or more, geologic investigations are needed to determine the potential
for pollution of ground water as well as to determine the design needed.
These investigations, generally arranged for by the landfill developer,
include examination of stratification, rock formations, and geologic
conditions that might lead to the conducting of leadhates to aquifers,
wells, water CO”rSeS, and other water sources. The presence of hard
nonrippable bedrock, creviced bedrock, or highly permeable strata in or
immediately underlying the proposed trench bottom is undesirable because
of difficulty in excavation and potential pollution of underground water.

(2) Properties that influence risk of pollution, ease of
excavation, trafficability, and revegetation are major considerations.
Soils that flood or have a water table within the depth of excavation
present a potential pollution hazard and are difficult to excavate.

(3) Soil slope is an important consideration because it affects
the work involved in road construction, the performance of the roads, and
the control of surface water around the landfill. Soil slope may also
cause difficulty in constructing trenches where the trench bottom must be
kept level and oriented to follow the contour.

(4) If slippage, pitting, or differential settling is observed or
if combinations of soil properties and geologic conditions suggest the
susceptibility to or probability of such phenomena, the soil is rated
SEVERE and SLIPPAGE, PITTING, or SUBSIDES is listed as the restrictive
feature.

(5) The ease with which the trench is dug and with which a soil
can be used as daily and final cover is based largely on texture and
consistence of the soil. The texture and consistence of a soil determine
the degree of workability of the soil both when dry and when wet. Soi ls
that are plastic and sticky when wet are difficult to excavate, grade, or
compact and difficult to place in a uniformly thick cover over a layer of
refuse.

(6) The uppermost part of the final cover should be soil material
that is favorable for the growth of plants. It should not contain excess
sodium or salt and should not be too acid. In comparison with other
horizons, the A horizon in most soils has the best workability and
the highest content of organic matter. Thus, for a trench-type landfill
operation it may be desirable to stockpile the surface layer for use in
final blanketing of the fill.

603-64
(430-VI-NM, July 1983)
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P a r t  6 0 3  - A p p l i c a t i o n  o f  S o i l  I n f o r m a t i o n

603.03-1(c)(6)

T a b l e  6 0 3 - 1 2 . S a n i t a r y  l a n d f i l l  ( t r e n c h ) .
-

6 .

9 .

15.

1 6 .

-

_
-F

_--

ONE

_-_

___
___

___

-__
___
>4

ts

___

-__

___

(20

___

___

___

___

___

___

RhRE

___

_--
(72

--_

___
_-_
2-P

S-15

L. SC.
SICL

cm, Ls.
LPS. ‘“R

_--

20-35

___

___

___

___

___

ICE

CmMON

(72

(12
___

>2.0

<a*
(2

>I5

LC, C

)S. S,
7s. *s,
10

I
IPONDIN0
I WETNESS
IUETNESS
I
ISLOPE
I

i
IT00 SANDY

>35

>I6

6 0 1 - 6 5

(430-VIrNSH,  J u l y  1 9 8 3 )
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Part 603 - Application of Soil Information

603.03-1(d)

Cd1 Sanitary landfill (area). See table 603-13. Sanitary landfill
(area) is a method of disposing of solid waste by placing refuse in
successive layers on the surface of the soil. The waste is spread,
compacted, and covered daily with a thin layer of soil that is imported
from a source away from the site. A final cover of soil at least 2 feet
thick is placed over the completed landfill. Properties that influence
trafficability and risk of pollution are the only considerations for area
sanitary landfills.

(11 Flooding is a serious problem because of the risk of washouts
and pollution downstream and the difficulty of moving trucks in and out
of flooded areas.

(2) Permeability of the soil is an important consideration in all
but the most arid parts of the country. If permeability is too rapid, or
if fractured bedrock or a fractured cemented pan is close to the surface,
the risk of the leachate  contaminating the water supply is great. A high
water table may also transmit pollutants to the water supply and is
likely to restrict truck movement during wet seasons.

(3) Slope is a consideration because of the extra grading
required to maintain roads on sloping soils. Furthermore, leachate  may
flow along the soil surface on sloping soils and cause difficult seepage
problems in completed fills.

(4) .If s l ippage ,  p i t t ing , or differential settling is observed or
if combinations of soil properties and geologic conditions suggest the
susceptibility to or probability of such phenomena, the soil is rated
SEVERE and SLIPPAGE, PITTING, or SUBSIDES is listed as the restrictive
feature.

603-66
(430-VI-NSH,  July 1983)
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Part 603 - Application of  Soil  Information

603.03-1(d)(4)

--.
Table 603-13. S a n i t a r y  l a n d f i l l  ( a r e a ) .

PROPERTY

1. USDA TEXTURE

2. FLOODINQ

3. ?/DEPTH  TO BEDROCK

(IN)

4. !!/DEPTH  To CEMENTED
PAN (IN)

5. ~/PERMEABILITY
(IN/HR)  (20-40")

6. DEPTH TO HIGH WATER
TABLE (PT):

APPARENT
PERCHED

1. SLOPE (PCT)

8. DOWNSLOPE MOVEMENT

9. FORMATION OF PITS

10. DIFFERENTIAL
SETTLING

I LIMITS 1 RESTRICTIVE
SLIGHT I MODERATE I SEVERE 1 FEATURE

--_ i _-- ICE

ONE
i

RARE COMMON

>60

/

40-60' <40

iPERMAFROST
I
IFLOODING

IDEPTH To ROCK

I

~CEMENTED  PAN

I
ISEEPAGE
I

>60 40-60

__- _-_

_--
>5
>3

<8

__-

-_-

___

I

I
L

__-
3.5-5

1.5-3

8-15

__-

___

__-

<40

>2.0

<3:5
Cl.5

>15

z/

&II_/

!u

I

~PONDING
IWETNESS

iWETNESS
ISMPE

~SLIPPAGE

/PITTING

~UNSTABLE  PILL

!!/Disregard  (1) in all Arldlsols except Salorthids and Aquic subgroups,
(2) all Arldlc  subgroups,
AqulfIyubgroups.

and (3) all Torri great gpoups  of Entlsols  except

e&&d,
If the soil is susceptible to movement downslope  when loaded,

or wet. rate "SEVERE-SLIPPAGE."
=/If the soil is susceptible to the formation or pits caused‘by the

melting  of ground ice when the ground cover 1s removed, pate
"SEVERE-PITTING."

lI/If  the soil is susceptible to differential settling,
"SEVERE-UNSTABLE FILL,"

rate

(430-VI-NSH,  July 1983)
2 - 1 7
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Part 603 - Applicatioo of Soil Information

603.03-1(f)

(f)
1,andfill
waste in

Daily cover for landfill.7- See table 603-14. Daily cover for
1s the soil material that is applied daily to compacted solid
an area type sanitary landfill. The cover material is obtained

offsite, transported, and spread on the area. The required soil
characteristics for both daily and final cover material are nearly enough
alike for one rating to serve.

(1) Suitability of a soil for use as cover is based on properties
that reflect workability and the ease of digging and of moving and
spreading the material over the refuse daily during both wet and dry
periods. Soils that are loamy or silty and free of stones are better
than other soils. Clayey soils may be sticky and difficult to spread;
sandy soils may be subject to soil blowing.

(2) The soil must be thick enough over bedrock, a cemented pan,
or the water table so that material can be removed efficiently and yet
leave a borrow area that can be revegetated. Some damage to the borrow
area is expected, but if revegetation and erosion could be serious
problems, then the soil is rated severe.

materi:?!
Slope affects the ease of excavation and moving of the cover

Slope also may affect the final configuration of the borrow
area and, hence, runoff, erosion, and reclamation.

(4) In addition to these features, the soils selected for daily
cover for landfill should be suitable for growing plants. They should
not contain significant amounts of substances'toxic to plants such as a
high content of sodium, salts, or lime.

603-68
(430~VI-NM, July 1983)
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Appendix B.

Waste Management

SOUI-Ce: National Soils Handbook
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Part 603 - Application of Soil Information

603.03-5(e)

Table 603-37. Off-road motorcycle trails.

PROPERTY

1. USDA TEXTURE

2. FRACTlON >3 IN
00 PcT) (SURFACE
LAYER)

3. DEPTH TO HIGH WATER
TABLE (PT)

4. EROSION FACMR (Kl
X PERCENT SLOPE

5. 2?/lJSDA TEXTURE
(SURFACE LAYER)

6. USDA TEXTURE
(SURFACE  LAYER)

I. UNIFIED
(SURFACE LAYER)

8. SLOPE (PCT)

9. Z/COARSE FRADMENTS
00 PcT) (SURFACE
LAYER)

10. USDA TEXTURE
(SURFACE LAYER1

11. FLOODING

12. OTHER

SLIoHT
LIMITS I RESTRICTIVE

I MODERATE I SEVERE I FEATURE

--_

<lO

I_
>2

>2

-__

___

___

<25

(40

--_

lNE,
lARE,
1CCAS

_-

___

lo-25

___
l-2

2-4

cos,  VP.3

25-40

40-65

IL, SI
IrpSL, L

REP'

___

IPERMAFROST

>25 ~LARGE STONES

+ iPONDIN0
<l ~WETNESS

>4 IERODES EASILY

I
SC. SIC, CITOO CLAYEY

I

:OS, S, FSlTOO  SANDY

I
?T IEXCESS HUMUS

I
>40 ISLOPE

>65 ISMALL STONES

I

--_ ~DUSTY
I

-__ IFLOODIN*

I

x/
I
IFRAOILE

~/loo-S  passing No. 10 sieve.
27/Sails  in UST, MR, ARID, BOR. o= XER subordera,  great Eroupe,

or .¶~fSoupS* rate one class better.
If the a011 is easily damaged by "se OF disturbance,  rate

"SE'J%%-FRAGILE."

603-117
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603.03-6

§603.03-6 Waste management.

(a) Introduction. The use of organic wastes and wastewater as
production resources will result in energy conservation, prevent the
waste of these important resources, and prevent problems associated
with their disposal. Where disposal is the goal, a maximum amount is
disposed in a minimum area to hold costs to a minimum; risk of
environmental damage is the principal constraint. Where the reuse goal
is pursued, a minimum amount is applied to's maximum area to obtain the
greatest benefit; environmental damage is unlikely.

(1) The nature of the soil is important in the application of
organic wastes and wastewater to land as fertilizers and irrigation; it
is also important when the soil is used as a medium for treatment and
disposal of these wastes. Favorable soil properties are required to
prevent environmental damage.

(2) This section contains guides for interpreting soils for use
in management of manure and food processing wastes (8603.03-6(b));
municipal sewage sludge (1603.03-6(c)); wastewater used for irrigation
($603.03-6(d)); treatment of wastewater by the slow rate process
(5603.03-6(e));  treatment of wastewater by overland flow process
(5603.03-6(f));  treatment of wastewater by rapid infiltration process
(5603.03-6(g)); and carbonaceous material used as soil conditioner and
stabilizer (5603.03-6(h)). Wastewater includes municipal and food
processing wastewater and lagoon or storage pond effluent. Manure, food
processing waste, and municipal sludge may be liquid; however, for the
purpose of these guides they are not considered to be wastewater unless
the water content is more limiting to rate of application than is the
nutrient or biochemical oxygen demand (BOD) content.

603-118
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Part 603 - Application of Soil Information

603.03-6(a)(3)

(3) These guides are for the management of defined classes of
organic waste and wastewater, whether or not the objective is treatment
and utilization as a crop i/ production resource (§§603.03-6(b),
603.03-6(c), 603.03-6(d)); treatment without regard to crop needs
($§603.03-6(e),  603.03-6(f), 603.03-6(g)); or land reclamation
(8603.03-6(h)). Not considered in these guides, but important in
evaluating a site, are location and accessibility of the area, size and
shape of the area, and use and management of the treatment area.
Geology, hydrology, and climate are considered only to the extent that
they are reflected in the kind of soil mapped. Waste quality and rate of
application are considered to the extent that they are within the "safe"
limits as recommended in such publications as: Application of Sewage
Sludge of Cropland--Appraisal of Potential Hazards of the H&y Metals to
Plants and Animals, November 1976, tlCD-33, EPA 430/9-76-013;  nunicipal
Sludge Management--Environmental Factors, October 1977, HCA-28, EPA
430/9-77-044; Criteria for Classification of Solid Waste Disposal
Facilities and Practices, EPA, in Federal Register, Vol. 44, No. 179,
September 13, 1979, pp. 53460-53464; and Process Design Manual for Land
Treatment of Municipal  Wastewater, October 1977, EPA 62511-77-008,  or
within regulatory guidelines adopted by the individual state(s) if the
state regulation is more restrictive.

1/ The type of crop that
animal consumption may be
regulations.

can be grown and its utilization for human or
specified by local, state, or county health

603-119
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Part 603 - Application of Soil Information

603.03-6(b)

(b) Manure and food processing waste. See table 603-38. Manure is
excrement-of livestock and poultry. The consistency of manure is labile;
it changes in storage or treatment, and it depends upon bedding used and
upon whether the manure is diluted or allowed to dry. Food processing
wastes consist of damaged fruit and vegetables and the peelings, stems,
leaves, pits, and soil particles removed in food preparation. Most
wastes produced in milk, cheese, and meat processing are liquids. Paunch
manure is a” exception.

(1) Manure and food processing wastes have variable nitrogen
content. The material is either solid, slurry, or liquid. If a high
nitrogen content is present, it limits the application rate. Toxic or
otherwise dangerous wastes, such as those mixed with lye used in food
processing, are outside the meaning of manure and food processing wastes
as used in this guide.

(2) The soil properties and features considered are those that
affect soil absorption, plant growth, microbial activity, susceptibility
to wind or water erosion, and the rate and method of application of
wastes. Soil properties that affect absorption are permeability, depth
to a high water table, sodium adsorption ratio, depth to bedrock or a
cemented pa”, and the available water capacity. Soil reaction, sodium
adsorption ratio, salinity, and bulk density are soil properties that
affect plant growth and microbial activity. Wind erodibility group,
erosion factor, slope, and susceptibility to flooding are used to measure
the potential for wind and water erosion. Stones and depth to a high
water table can interfere with application of the waste. Permanently
frozen soils are not suited to treating wastes.

(3) The soil rating guideline is based on utilizing the nutrients
in the waste for crop production and is not directed toward reclaiming or
restoring critical areas or making most efficient use of moisture.
Application can be by tank wagon or conventional irrigation methods
modified as necessary to function properly using liquid wastes or by
surface or subsurface application of solid and slurry wastes.

603-120
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Part 603 - Appli~cation of Soil Inforolation

603.03-6(b)(3)

- -
Table 603-313. Manure and food processing waste.

1. USDA TEXTURE

2. PERMEABILITY
(IN/HR) (O-60")

3. DEPTH To HIGH
WATER TABLE (FT)

4. SLOPE (PCT)

5. DEPTH To
BEDROCK (IN)

6. DEPTH M CEMENTED
PAN (IN)

7. SODIUM ADSORPTION
RATIO (GREAT GROUP)
(O-20")

8. SALINITY  (MMHO~/CM)

9. PMODING

10. FRACTION >3 IN
(WT PCT) (SURFACE
LAYER)

11. SOIL REACTION
(PH) (SURFACE
LAYER)

12. EROSION FACTOR
(K x 2 SLOPE)
(SURFACE LAYER)

13. WIND ERODIBILITY
GROUP

SLIGHT
LIMITS

i MODERATE 1

4
-__

___

j3.G
_-

<R .,

>20

>20

_--

<4

NONE
RARE

(15

<3.6

<3

I, 4, 4L
6. 7, B

__-

--_

1.5-3.0
___

8-15

10-20

10-20

___

4-8

OCCAS

15-35

<3.6

3-7

1. 2

I HESTRICTIVE
SEVERE I FEATURE

IPERMAFROST
I

>6 IPOOR FILTER
I
I

>1.5 IWETNESS
+

!poNDING
>15 ISLOPE

I
(10 IDEPTH  TO ROCK

I
<lo

YEMENTED pAN
I

>12 l EXCESS SODIUM
'NATRIC, I
HALIC, I

ALKALI
PHASES) !

>8 [EXCESS SALT

FREP 1 FLOODING

>35 ILARGE  STONES

r

___ /TOO ACID

I

>? ~ERODES  EASILY

I

--_ /SOIL BLOWING

603-121
(430-VI-N%,  Jply 1983)
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Part 603 - Application of Soil Information

603.03-6(c)

Cc) Municipal sewage sludge. See table 603-39. Municipal sewage
sludge as used here is the residual product of the treatment of municipal
sewage. The solid component is composed mainly of cell mass, bacteria
cells primarily, which have developed during secondary treatment and
which have incorporated soluble organics into their own bodies. Sludge
also contains small amounts of sand, silt, and other solid debris.

(1) tlunicipal sewage sludges have variable nitrogen content.
Some sludge contains constituents toxic to plant growth or hazardous to
the food chain (heavy metals or exotic organic compounds) and should be
chemically analyzed prior to use.

(2) The water content of sludge ranges from about 98 percent to
about 40 percent or less. The sludge is called liquid above about 90
percent water, slurry from about 90 to 50 percent water, and solid below
about 50 percent water. Depending on the water content, the sludge can
be moved by pump, conveyor, Of auger.

(3) The soil properties and features considered in rating the
degree of limitation are those that affect soil tibsorption, plant growth,
microbial activity, susceptibility to wind or water erosion, and rate and
method of application. Soil properties that affect absorption are
permeability, depth to a high water table, soil reaction, sodium
adsorption ratio, salinity, and bulk density. These soil properties also
affect plant growth and microbial activity. Wind erodibility group,
erosion factor, slope, ,and susceptibility to flooding are used to measure
the potential for wind and water erosion. Stones and depth to a high
water table can interfere with application of the wastes. Permanently
frozen soils are not suited to treating wastes.

(4) The soil rating guideline is based on utilizing the nutrients
in the waste for crop production and is not directed toward reclaiming or
restoring critical areas or making most efficient use of moisture.
Application can be by tank wagon or by irrigation type equipment modified
as necessary to function properly using slurry sludge or by surface or
subsurface application of solid and slurry sludges.

603-122
(430-VI-NSH, July 1983)



Part 603 - Application of Soil Information

603.03-6(c)(4)

:able 603-39. Municipal sewage sludge.

PROPERTY

1. FROZEN SOIL

2. PERMEABILITY
(IN/RR) (O-60")

3. DEPTH To HIQH
WATER TABLE (FT)

4. SMPE (PCT)

5. DEPTH TC
BEDROCK (IN)

6. DEPTH To CEMENTED
PAN (IN)

7. SODIUM ADSORPTION
RATIO (GREAT OROUP
(O-20")

8. SW;T;  (MMHOWCM)

9. FLOODINQ

10. BULK DENSITY
(O/CC) (O -40” )

11. CATION EZXCHANUE
CAPACITY (AVS MEG/
100/Q) (0 to 20")

12. AVAILABLE WATER

13. PRACTION 3 IN

(wr PcT) (SURFACE
LAYER)

14. SOIL REACTION
(PHI (SURFACE
LAYER)

15. EROSION FACTOR
(K x S SLOPE)
(SURFACE  L A Y E R)

16. UIND ERODIBILITY
UROUP

SLIOHT

___

2.0-6.0
___

3.0
__-

8

40

40

___

4

NONE

1.7

15

6

15

6.5

LIMITS 1 RESTRICTIVE
1 MODERATE 1 SEVERE ( FEATURE

trce
lPERCS SLOWLY
]POOR FILTER

20-40

--_

4-0

RARE

1.7

5-15

3-6

15-35

1.6-6.5

3-7

1. 2

1.5 \ ~WETNESS
+ IPONDINQ

15 iSLOPE
1

20 IDEPTH  To ROCK
I

20 ~CEHEN*ED PAN

i
12 IEXCESS SODIUM

NATRIC, I
HALIC. 1

ALKALI
PHASES) ;

. a !EXCEsS SALT

I
COMMON IPMODING

_I /ROOTIN*  DEPTH

I
5 1"" ADSORPTION

I
3 IDROUQHTY

I
35 I LARUE  STONES

3.6 jm0 ACID

I
7 I ERODES EASILY

I

- /SOIL BLOWINO

603-123
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603.03-6(d)

Cd) Wastewater used for irrigation. See table 603-40. The
wastewater considered is from municipal wastewater and food-processing
plants, lagoons, and storage ponds.

(1) Municipal wastewater is the waste stream from a municipality.
It contains domestic waste and in some areas includes industrial waste.
It may be untreated, although this is rare, or it may be wastewater which
has received primary or secondary treatment. Food-processing wastewater
is the wastewater resulting from the preparation for public consumption
of.fruits, vegetables, milk, cheese, and meats. In some places it is
high in sodium and chloride. Lagoon and storage pond effluents as
discussed here refer to the effluent from facilities used to treat or
store domestic wastes, wastewater from food processing, or liquid animal
wastes. The effluent from a municipal or food-processing plant lagoon or
storage pond commonly is very low in carbonaceous and nitrogenous matter.
Nitrogen content ranges from 10 to 30 mg/l. The effluents from animal
waste treatment lagoons or storage ponds have much higher concentrations
of these materials, mainly becausti  the manure has not been diluted as
much as domestic wastes. Nitrogen content varies considerably but
generally is from 50 to 2,000 mg/l.

(2) Some wastewater may cause an increase in sodicity or salinity
in the soils in arid and semiarid regions, but this generally is not a
problem in humid regions. The heavy metal contents of effluents are
usually low; however, chemical analyses should be made prior to use.

(3) Soil properties and features are listed that need
consideration in the design, construction, management, and performance
of wastewater irrigation systems. The soil properties important in
design and management are sodium adsorption ratio, depth to a high
water table, the available water capacity, permeability, wind erodibility,
erosion factor, slope, and flooding. Soil properties or features that
influence construction are stones, depth to bedrock or a cemented pan,
and depth to a high water table. The properties that affect performance
of the irrigaton system are depth to bedrock or a cemented pan, bulk
density, sodium adsorption ratio, salinity, and soil reaction. Cation
exchange capacity also affects performance, and it is used here 8s an
estimate of the capacity of a soil to adsorb heavy metals. Permanently
frozen soils are not suited to irrigation.

(4) The soil rating guideline is based on utilizing the water
for crop production and is not directed toward only the disposal or
treatment of the wastewater. Checks should be made to ensure that
heavy metals and nitrogen are not added in excessive amounts.

I 603-124



Part 603 - Application of Soil Information

603.03-6(e)

(el Treatment of wastewater by rhe slow rate process. See table
603-41. This is the process by which wastewater is applied to the land
at a rate normally between 0.5 and 4.0 inches per week. The primary
purpose is wastewater treatment rather than irrigation of crops.
Application rates commonly exceed that needed as supplemental irrigation
for crop production. The applied wastewater is treated as it moves
through the soil. Much of the treated water percolates to the ground
water, and some enters the atmosphere by evapotranspiration. Surface
runoff of the applied water generally is not allowed. Waterlogging is
avoided either through control of the application rate or the use of tile
drains, or both.

(1) The wastewater considered includes municipal wastewater and
effluent food-processing plants, lagoons, and storage ponds. Municipal
wastewater is the waste stream from a municipality. It contains domestic
waste and possibly industrial waste. It may be untreated sewage, although
this is rare, or may be wastewater which has received primary or secondary
treatment. Food processing wastewater is the wastewater resulting from
the preparation for public consumption of fruits, vegetables, milk,
cheese, and meats. In some places it is high in sodium and chloride.
Lagoon and storage pond effluents as discussed here refer to the effluent
from a facility used to treat or store food-processing wastewater, domestic
wastes, or animal wastes. Domestic and food-processing wastewater is very
dilute, and the effluent from facilities treating or storing it commonly is
very low in carbonaceous and nitrogenous matter. Nitrogen content ranges
from 10 to 30 lag/l. Lagoons or storage ponds for animal wastes have an
effluent much higher in concentration of these materials, mainly because
the manure has not been diluted as much as domestic wastes. Nitrogen
content varies considerably but generally is from 50 to 2,000 rag/l. Heavy
metal content generally is low; however, chemical analyses should be made
prior to use.

(2) The soil properties and features considered in rating the
degree of limitation are those that affect soil absorption, plant .growth,
microbial activity, susceptibility to wind or water erosion, and
application of wastes. Properties that affect absorption are sodium
adsorption ratio, depth to a high water table, the available water
capacity, permeability, depth to bedrock or a cemented pan, soil
reaction, cation exchange capacity, and slope. Soil reaction, sodium
adsorption ratio, salinity, and bulk density are soil properties that
affect plant growth and microbial activity. Wind erodibility group,
erosion factor, slope, and susceptibility to flooding are used to measure
the potential for wind and water erosion. Stones can interfere with the
application of wastes. Permanently frozen soils are not suited to
treating wastewater.

(3) The soil rating guideline is based on treating the wastewater
and is not directed toward using the water as a Source of moisture for
crop production. However, it is assumed that crops are grown or may be
grown as a part of the soil-plant treatment process. Checks should be
made to ensure that heavy metals and nitrogen are not added in excessive
amounts.

603-126
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Fart 603 - Application of Soil Information

603.03-6(d)(4)

Table 603-40. Wastewater used for irrigation.

PROPERTY

1.

2.

3.

4.

5.

6.

7.

R.

9.

10.

11.

12.

13.

14.

15.

16.

USDA TEXTURE

SODIUM ADSORPTION
RATIO (GREAT
OROUP) (O-20")

SALINITY (NMH0.V
cm (O-20")

SLOPE (PCT)
SURFACE
SPRINKLER

DEPTH TO HIQH
WATER TABLE.(FT)

DEPTH TO
BEDROCK (IN)

DEPTH TO
CEMENTED PAN (IN)

PERMEABILITY
(IN/HR) (O-60")

AVAILABLE WATER
CAPACITY (IN)
(0-60")

FRACTION 3 IN
(WT PCT)
(SURFACE LAYER)

FLOODINQ

EROSION FACTOR
(K x Z SLOPE)
(SURFACE  LAYER)

WIND ERODIBILITY
GROUP

BULK DENSITY
((I/CC) (O-40")

SOIL REACTION (pH)
(SURFACE LAYER)

CATION EXCHANOE
CAPACITY CAVE HEQ/
100 0) (O-20")

LIHITS
I MODERATE I

I
SEVERE -1SLIQHT

4

6'

3
___

40

40

0.2-2.0
__-

6

15

ONE, RARl

2

5.4i,58

1.7

6.5

15

_--

_I

4-8

631182

1.5-3.c
-_-

20-40

20-40

3.06-0.2
___

3-6

15-35

XASIONAI

2-4

.3, 4L

1.7

3.6-6.5

5-15

ICE

12
:NATRIC,
HALIC,

ALKALI
PHASES)

0

fJ
12

1.5
+

20

20

0.06
6

3

3 5

I

'REPUENT  I

4

RESTRICTIVE
FEATURE

PERMAFROST

EXCESS SODIUM

EXCESS SALT

SLOPE
SLOPE

!ETNESS
'ONDINO -

)EPTH TC ROCK

:EMENTED PAN

‘ERCS SLOWLY
'OOR FILTER

'ROUGHTY

ARQE STONES

LOODINO

RODES EASILY

1. 2 lSOIL BLoWINa
I

___ IROOTINCI  DEPTH
I

3.6 IT00 ACID

i
5

i
I

603-125
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Part 603 - AppljcaLion of Soil Information

603.03-6(e)(3)

____~ __
Table 603-41. Treatment  o f  wastewater  by the slow rate process:

PROPERTY

1. USDA TEXTURE

2. SODIUM ADSORPTION
RAT10 (GREAT
(GROUP) (O-20")

3. SALINITY (NNHOS/CMl
(O-20")

4. SLOPE (PCT)
SURFACE
.SPRINKLER

5. DEPTH To HIOH
WATER TARLE
(W)

6. PERMEARILITY
(IN/HR)
(0-60~)

7. DEPTH TO BEDROCK

8. DEPTH TO CEMENTED
PAN (IN)

9. AVAILABLE WATER
CAPACITY (IN)
(O-60")

10. FLOODING

11. BULK DENSITY
(G/CC) (O-40")

12. FRACTION 3 IN
(UT PCT)
(SURFACE LAYER)

13. SOIL REACTION ( H)
(SURFACE  LAYERP

14. CATION EXCHANOE
CAPACITY CAVE MEQ/
1000) (0 to 20")

15. EROSION FACTOR
(K x .f SLOPE)
(SURFACE  LAYER)

16. WIND ERODXBILITY
GROUP

I LIMITS
I-

l RESTRICTIVE
SLIGHT i MODERATE I SEVERE l FEATURE

--_

___

4

2

3
--_

0.6-6.0

___

60

60

6

NONE

1.7

15

6.5

_-_

_-_

4-8

6.0-20

0.06-0.f

40-60

40-60

3-6

RARE

1.7

15-35

3.6-6.5

5-15

2-4

1, 2

I
I

ICE IPERMAFROST
I

12 IEXCESS  SODIUM
I (NATRIC,
l HALIC,
; ALKALI PHASES)

8
I EXCESS SALT
I

8
12

I
1.5 IWETNESS
+ IPONDING

I
20 IPOOR FILTER

I
0.06 IPERCS  SLOWLY

I
40 IDEPTH TO ROCK

I
40 I CEMENTED PAN

I

3
I DRoUGHTY
I

C OMMON I FLOODS

--_ IR~OT~NO  DEPTH

1
35 ILARoE STONES

I

I
3.6 IT00 ACID

I
5

I

4 !ERODES  EASILY

i
j, 7, 8 /SOIL BLOWINO

I

603-127
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Part 603 - ApplicaLion of Soil Information

603.03-6(f)

(f) Treatment of wastewater by the overland flow process. see table____--__ __-
603-42. In this process, wastewater is applied to the upper reaches of
sloped land and allowed to flow across a vegetated surface to runoff
collection ditches, sometimes called terraces. Length of run generally
is 150 to 300 feet. Application rates range from 2.5 to 16 inches per
week. The wastewater loses solids and nutrients to plant and soil
surfaces as it flows downslope in a thin film. Most of the water reaches
the collection ditch; some is lost by evapotranspiration,  and a small
part percolates to the ground water.

(1) The wastewater considered is from municipal wastewater and
food-processing plants, lagoons, and storage ponds. Municipal wastewater
is the waste stream from a municipality; it contains domestic waste and
possibly industrial waste. It may be raw sewage (untreated), although
this is rare, or it may be wastewater which has received primary or
secondary treatment. Food-processing wastewater is the wastewater
resulting from the preparation for public consumption of fruits,
vegetables, milk, cheese, and meats. In some places it is high in
sodium and chloride. Lagoon and storage pond effluents, as discussed
here, refer to the effluent from a lagoon or storage pond used to treat
or store food processing wastewater, domestic wastes, or animal wastes.
Domestic wastes are very dilute, and the effluent from a facility
treating them commonly is very low in carbonaceous and nitrogenous matter.
Nitrogen content ranges from 10 to 30 "g/l. Lagoons and storage ponds
treating animal wastes have an effluent much higher in concentration of
these materials,
domestic wastes.

mainly because the manure has not been diluted as much as
Nitrogen content varies considerably but generally is

from 50 to 2,000 "g/l. Heavy metal content generally is low; however,
chemical analyses should be made prior to use.

(2) The soil properties considered in rating the degree of
limitation are those that affect absorption, plant growth, microbial
activity, and design and construction of site. Properties that affect
adsorption are soil reaction and cation exchange capacity. Soil
reaction, salinity, and sodium adsorption ratio are soil properties that
affect plant growth and microbial activity. Slope, permeability within a
depth of about 30 inches, depth to a high water table, flooding, depth to
bedrock or a cemented pan, and stones are soil properties that influence
design and construction. Permanently frozen soils are not suited to
treating wastewater.

(3) The soil rating guideline is based on treating the wastewater
and is not,directed  toward using the water as a source of moisture for
crop production. HOWeVer, th,e area is vegetated because plants are a
necessary part of the soil-plant treatment process. Wastewater generally
is applied by sprinkler or surface application methods.

(430-VI-NSH,  July 1983)
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Part 603 - Application of Soil lrlfornlatiori

603.03-6(f)(3)

-..-
Table 603-42. Treatment of wastewater by the overland flow process.

PROPERTY

1. USDA TEXTURE

2. SLOPE (PCT)

3. PERMEABILITY
(IN/HR)
(30-60")

4. DEPTH TU BEDROCK
(IN)

5. DEPTH TO HICIH
WATER TABLE (Pr)

6. FLODDINO

I. FRACTION 3 IN
(WT PCT)
(0 to 40")

R. SOIL REACTION (pH)
(SURFACE LAYER)

9. DEPTH TO CEMENTED
PAN (IN)

10. SODIUM ADSORPTION
RATIO (GREAT
GROUP) (O-20")

11. SALINITY
(MMH0WZ-l)
(O-20")

12. CATION EXCHANGE
CAPACITY CAVE MEW
100 0) (O-20")

SLIOHT
LIMITS I RESTRICTIVE

i MODERATE 1 SEVERE / FEATURE

-/-
___

-1, 8-12

-__

ICEIPERMAFROST
12 !SLOPE

0.2 /SEEPAGE
I

___

l-8

0.2

60

3

NONE

15

1.5-3.0
___

RARE

15-35

6.5 3.6-6.5

60 40-60

__-

6

15

I

I

I
A--

--_

8-16

5-15

40-60
I

40 IDEPTH  M ROCK

I
1.5
+ IWETNESS

I
COMMON  IFLOODING

I
35 ILARGE STONES

i
3.6 iTO ACID

I
40 iCEMENTED  PAN

12 iEXcEs.7  sorxu~
:NATRIC, I
HALIC, I
ALKALI I

pHASES) I
16 iEXCESS  SALT

I

5 /LOW ADSORPTION

I
I

6 0 3 - 1 2 9
(430-VI-NSH, July 1983)
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Part 603 - Application of Soil Information

603.03-6(g)

(Ed Treatment of wastewater by the rapid infiltration process. See
table 603-43. In rapid infiltration, the wastewater is applied in a
level basin and percblates through the soil. The treated-water
eventually reaches the ground water. Application rates range from 4 to
120 inches per week.

(1) Because thickness of soil material needed for proper
renovation of the wastewater, is more than 72 inches, geologic and
hydrologic investigations during the planning stages are needed to ensure
proper design and to determine reliability of performance as well as the
potential for pollution of the ground water.

(2) The wastewater considered generally is from municipal
wastewater treatment plants. Nitrogen content generally is low.
Normally, heavy metal content is low; however, chemical analysis should
be made prior to use.

(3) The soil properties that influence risk of pollution, design
and construction, and performance are major considerations. Depth to a
high water table, flooding, and depth to bedrock or a cemented pan
present a potential hazard and influence design and construction. Slope
and stones are also important considerations in design and construction.
Properties that influence performance are permeability and soil reaction.
Permanently frozen soils are not suited to treating wastewater.

(4) The soil rating guideline is based on treating the wastewater
and is not directed toward using the water as a source of moisture for crop
production. ,Vegetation is not a necessary part of the treatment process;
hence, the basins may or may not be vegetated.

603-130
(430-VI-N%, July 1983)

/IS 2-33



I
Part 603 - Application of Soil Information

603.03-6(g)(4) I

I
I m

PROPERTY I SLIOHT I
I RESTRICTIVE

MODERATE I SEVERE I FEATURE
I I I I

I
.l. FROZEN SOIL i, ___ i ___ i ICE iPERHAFROST

I I
2. SLOPE (PCT) I 6

I 3 I
3-6

I
ISMPE

i 2-20 i 0.6-2 i
I

3. PERMEABILITI 0.6 IPWCS SLOWLY
I

(IN/RR)
(20-72") ___ I 20 I -_ IPOOR FILTER

4. DEPTH TO HIOH
WATER TABLE (IN)

i --_ 1 ___ i I
I I

72 +ETNESS

5. DEPTH To BEDROCK
I
i

I
--- '

I I

(IN) FLOODING INONE. RARE!OCCA:;;NAL!
72 -?/IDEPTR M ROCK

FREQUENT IFLOODINO I

6.
I

DEPTH To CMENTED 1 ___
I

PAN (IN)
IC E M E N T E D  P A N

I f

72

7. FRACTION 3 IN i 15 i
i

(WT PCT) (O-40")
15-35 i

I

r

35
ILARaE  STONES

I

8 .
I I

SOIL REACTION (PHI I 3.6 I 3.6 I __- /TOO ACID
I I I I I

11 WelShted  average  to 40 inches.

I

Table 603-43. Treatment of wastewater  by the rapid infiltration process.

1

I

I
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Part 603 - Application of Soil Information

603.03-6(h)

(h) Carbonaceous materials used ss a soil conditioner and stabilizer.
These materials include wood-processing wastes, leaves, straw, stover,
some paper products, manure, and municipal sewage sludge. Except for
manure and sewage sludSe, they generally are very low in nitrogen. These
wastes are solid, and some can be spread by using blowers.

(1) A specific guideline table has not been prepared for rating
soils for the utilization of these materials as a soil conditioner or
stabilizer. They can be used as a mulch or soil conditioner for
stabilizing critical areas, in land reclamation, or in landscaping.
Practices are needed to prevent removal of the material from the site by
wind or water erosion. Also, if municipal sewage sludge is used on land
which, in the future will be used for the production of food-chain crops,
it is important that maximum lifetime site application of sludge-borne
metals does not exceed that specified in Municipal Sludge Management:
Environmental Factors, October 1977, MCD-28, EPA 430/9-77-044, pages
18-22, or does note exceed the regulatoryguidelines adopted by the
Federal Government (Criteriafor  Classificetions  of Solid Waste Disposal
Facilities and Practices,.EPA,~in  Federal Register, Vol 44, No. 179,
September,l3,  1979, ,pp. 53460-53464) or by the individual state(s), if
the state regulation is more restrictive.

(2) Soils vary widely inthe extent to which their tilth can be
improved by the addition of organic materials. In general, more benefits
are gained by applying organic materials to--

- Soils that are low in organic matter; *
- Sandy soils, to improve the available water capacity and reduce

soil erosion;
- Clayey soils, to improve'tilth, reduce cloddiness, and reduce the

energy required in tillage; and .,

- Silty and sandy soils that have a very low content of clay, to
reduce soil compaction.

(3) If the organic waste is very low in nitrogen, less than about
1.2 percent dry weight, its decomposition in the soil commonly results in
the tie-up of soil nitrogen in's form unavailable to crops for~a period
of several months. This is caused by the competition of the soil
microflora and the crop for the nitrogen present. If crops are to be
grown, additional nitrogen generally is needed to raise the average
nitrogen content of the organic material from to 1.2 to 1.5 percent dry
weight or more. Thus, more nitrogen is required than if the organic
material had not been applied.

-
603-132 ,

(430-VI-NSH, July 1983)
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Appendix C:

SOW-IX?: Soil-Water States for Select Soils

in the Northeast Region
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WATER INFORMATION SHEET FOR THE SOIL SURVEY
by Robert B. Grossman and Loyal A. Quandt

INTRODUCTION

A water information sheet is being developed by a National committee of
the 1983 National Soil Survey Conference. The purpose is to assemble in
one place information on water related characteristics.

The front side of the sheet pertains to the soil series. The backside
pertains to a mapping concept (usually the naming phase of a map unit)
plus an important use of this mapping concept. This combination of
mapping concept and soil use is called an ~_a1 use sequence_. For the
example (see item 6 in upper right corner on backside), the naming phase
of the map unit is Charlton fine sandy loam, 3 to 8 percent slopes. The
use specified is corn silage-hay with conventional tillage. (other
important uses of the same naming phase of the map unit would require
additional pages.) Specification of soil use is necessary because without
it, we cannot establish the near surface water transmission properties
(infiltration for example), or the pattern of water states (dry, moist ,
wet).

COEIPONENTS OF THE SHEET

Item 1

This is the soil series to which the information on the first page
pertains.

Item 2-_-_

This is a water balance diagram based on monthly normal precipitation and
cvapotranspiration; the latter by the Thornthwaite method. A large number
of these monthly normal values are in computer storage and the diagram can
be generated by computer. The procedure was developed by John Thompson.
The station selected should be central to the occurrence of the soil
series. Here the blansficld  Hollow Lake, Tolland Country, Connecticut
station was used.

Item 3__.

A computer pro!:ram  was developed by Franklin Newhall  to describe the water
regime of soils in terms of the various water regime  criteria in the U S D A
“Soil Taxonomy” system. The program uses the same monthly precipitation
and evapotranspiration  values as does item 2.

xtelu 4
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estimation of retention at 1 and 10 kPa is based on calculation of the
air-filled porosity at 33 kPa retention and addition of a portion of this
porosity to the water volume at 33 kPa. I" item 8, we will be concerned
with water state classes (Dry, Moist, and Wet). The water contents at
1500 kPa is the boundary between Dry and Moist, and 1 kPa separates Moist
and Wet. A tension of 200 kPa has bee" selected as approximating where
many intertilled crops would show stress, and a further separation of the
moist classes as show" in item 8. For most crops there is a critical
period when highly moist level is needed (figure 1).

Item 5.I_

This is reference information for items l-4.

Item 6- -

This gives the annual use sequence as previously discussed. Al.1 the
information on this side of the sheet pertains to this combination of
mapping concept plus use.

Item 7__.

Part A gives rooting depths at physiological maturity (figure 2) for the
specified plant(s)  (figure 3) in the annual use sequence (here cot-"
silnge-hay, figure 4). %o depths are considered: (1) the boundary
between common and few roots and (2) the base of few roots or approxi-
mately the depth of rooting.

Part tl gives the centimeters of water between the suction specified from
the soil surface to the base of common roots and from the surface to the
base of few roots (figure 5). The intent is to link between laboratory
water (figure 6) retention measurements (see item 4) and rooting depth
infornation  for a specific soil use. For annuals such as corn silage.
only part of the water in the zone of few roots is.co"sidered to be
available. For perennials. all of the water is considered available.

Part C is where information on water movement into and within the tillage
zone  and "ear surface.is recorded. We assvne that water transmission
wJw& &tinge l&;i1, +oi  I up.
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3ritical ?eriods- - - :;

?‘(I’ most crops there arc critical periods in the growing season when a
high moisture level must be maintained for high yields. If there is
enough moisture for germination and for the development of an adequate
stand, the critical period almost always occurs in the latter part of
the season when the crop is approaching harvest. The critical period for
a number of commonly irrigated crops is shown in the following list,

Potatoes . . . . . . . ..Blossom to harvest.
Melons .  . .* . . . . . .* Blossom to harvest.
Sweet corn
Tobacco

. . . . . ..Tasseling  through silking.
. . . . . . . . ..Knee-high to blossom.

Cotton . . . . . . . . . ..First  bloom through boll-maturing stage.
Strawberries
Field corn

. . . ..Pruit  development to ripening.
. . . . . ..Tasseling  through silking.

Sugar beets
Small grain

. . . ...3 to 4 weeks after emergence.

Pasture
. . . . ..Boot to heading stage.

Alfalfa
. . . . . . . . . .After grazing.

Orchard
. . . . . . . . ..Start of flowering and after cutting.

Figure
. . . . . . . . ..Fruit development.

1  C r i t i c a l  p e r i o d s  f o r  C r o p s

TRANSPIRATION
MolSTi~fx INTERCEPTED
ON LEAVES AND EVAPORATED



Figure 3 :-Root SYstemS  of field and vegetable crops
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R o o t s

--Average  moisture-extraction pattern of plants growing in a
soil without restrictive layers and with an adequate sup& of
available moisture throug!lout  the root zone.

. .._ __.___________________

F’ixure 6 .--Moisture-release curves for
:A. D., and R~ey, ‘U. A. Soil Moisture
An.? Ll-5, 14 pp. 1956.)

2-44 tab
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SOILS_-

Manor
Matopeake
Cullen
Hazelton
Charlton

SOILS

Rhinebeck
Vergennes
Winooski
Hadley
Bridgehampton

SYMBOL TENSION SYMBOL TENSION- -

Dry (D) Dry (D)
_____- 1500 KPa - - - - - - 1500 KPa

Slightly
Moist (MS)

_-____ 200 KPa
Moist 01)

very Moist
mu--__-_ 1 Kpa _ - _ _ - _ 1 KPa

Wet (I0 wet-no free
water (WN)

_ _ _ _ _ _ 0 Wa
Wet-free water
0w

*Except high clay content.

SYMBOL TENSION

Very Dry (DV)
_--_-___ 10,000 KPa
Slightly Dry (DS)
_-______ 1500 KPa
Slightly Hoist

@IS)
_- __-___ 200 KPa
Moderately Moist
0w

_ _ _ _ _ _ _ _ 33orlO KPa
Highly Noist (MH)

_ - _ _ _ _ _ _ 1 KPa
Wet-no free water

(WN)
---_____ 0 KPa”
Wet-free water (WA)

The symbol F is for froze” more than half of the month. ( PND-FLD  refers
to ponding and flooding frequency.) As previously indicated, item 4 gives
the water contents for these water state classes. Hence, the classes are
also water content ranges. For example, in an average year, the O-20 cm
zone in July is Slightly-Moist; the symbol is MS. The water content range
based on item 4 would be 12-7 percent (as shown in Chsrlton soil).

The water state estimates  for this annual use sequence are based on a
collective evaluation by several people with experience in Connecticut.

In the future, we would hope to make computer generated estimates, perhaps
with the CREAMS hydrologic model, and then modffy these estimates based on
local field experience.

Part B contains the Curve Number by the month. The Curve Number is widely
used in SCS for prediction of runoff. Each number refers to a different
curve that relates daily runoff and daily precipitation. The Curve Number
is affected by the water state for the upper pait of the soil and by the
cover characteristics.

Item 9-.~-

This is reference information for items 5-B.

2-45
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DISCUSSION

A few remarks follow about the applications and implications of the water
information sheet.

guality Control

For quality control of water information in a soil survey, we need (1) a
widely accepted format for the assembly and reduction of expensive,
hard-to-get field measurements and (2) the commitment to paper of
estimates of the water regime of soils where they can be subject to
evaluation and improvement. Preferably, the format for reduction of
hard-to-get field data should be the same as that used for estimates. If
the format is the same. it would facilitate use of the data to check and
inprove our estimates. The water information sheet is designed to meet
the needs of our quality control program.

Evaluation by Soil Use-

Most agronomic soil questions require that the use of the soil be
speciEied. Reference to a soil series, a phase, or a map unit Is commonly
not enough, The mapping concepts must be subdivided on the basis of use.
Examples would be no-till versus conventional tillage,  chiseling versus
not chiseling, or the year in a particular rotation such as soybean-wheat-
hay. Once soil use has been specified, we have a concept that should be
very applicable to conservation decisions. Further, we have a concept for
the direct introduction of field experimental measurements, which are
obtained for specified soil uses, into the soil survey data base.

Finally, we have information to couple remote  sensing information on land
use and soil mapping information. For example, we know in Connecticut
where Charlton fine sandy loan, 3 to 8 percent slopes is mapped and by
remote sensing, we presumedly could know the use of any particular
delineation of this map unit from year to year. Using the water
information sheet, we could specify hydrological properties of those
delineations month-by-month depending on use and the kind of year.

I n t e r p r e t a t i o n s

Our present soil survey interpretations could be improved if the patter”
of water states were available as a criterion. For example, the minimum
permeability for septic tank suitability might be lowered if the relevant
depth zone is Dry or Slightly Moist through the year. Furthermore,
inferences as to trafficability and ease of digging from composition,
which are frequent in our present interpretations, could be modified
depending on the water state. For example. a clay, while Hoist, may be
quite suitable to dig. The problem is when it is either Wet or Dry.
Finally, interpretations related directly to plant growth could be made
more specific. The actual water state patter” could be a criterion
instead of inferences as to available water-holding capacity from
compositio”.

I
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Other uses could be explored beyond our present standard interpretations.
Wetland and prime farmlands might be defined, in part, on the pattern of
water states. Heat  capacity, thermal conductivity, shrink-swell, and soil
cracking could be estimated using the field wafer content estimates.
Rooting depth information might be useful In formulating both improved
estimates of available water capacity and approaches to erosional T
estimates. Finally, Curve Number analysis might be a useful index to
replace our present soil survey runoff classes.
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13

Ed Sdutter
Loyal quandt
Olfver Rice
car1  Langlois
Bob Grossman

.4verage  - 6 years  in 10 Driest  2 years in 10 YEttelL  zyarr in 10
3+:::::::::::: ::::::::::: :::::::::::

cm :J :F :tl  :A :.r :, :J :A :a :o :t4 :o J :F :n :A :n :.l  :J :A :s :o :H :a
O- ~O:WA:k'A:iiA:nY:FI":M":HS:US:MS:M"H"~V  WAWA UA:HkM":HS:HS:D :D :MS:MV:HV

J :F :n :A :n :, :_I  :A :s :o :N :o
WA:YA:WA:WNfiV  NV MY NH" HV :LIN:WN

:F :F:F : : : : : : : : :' F:F:F: : : : :
2rT 50:,,A:',,A:.WA:!,,,:,,":"":HS:"S:"S:,,"ti",4!!  UA%A  1IA:WN:MV:HS:HS:HSjHSj"Sj"VjHV

F :F :F : :
UA:UA:UA:WN  HV k" ;V ;V k" k" ~WH;WN

F:F:F: : : : : : : : : F :F :F : : :
HV+iV MV uv HV HV :MS:~s:ns:Ms:Mv:tN Nv:Hv:Hv:WNw  w xv xv kv kv ;v iv

HVXV& & xv xv kV iv LY kv iv iv &H"i""ill"iH"~"  j4V kv kv ;v kv kv

:F:F:F: : : : : : : : :
50-l0~:MV:MV:MV:MV:MV:MV:MV:,4$.:HS:HS:HV$,V

i~~-2~~iM”iU”~H”i~“iM”~M”~M”iM”i””jM”~”~”: : : : : : : : : : :PND-FL2 : : : : : : : : : : :
HV xv xv xv ;v ;v il” it” ilv iw bv iI” HViM” iklv iHV iH&V kv iv kv jdv kv kv
::::::i:::: :::::::::::
::::::::::: ::::::: : : : :

Part B

ITEll  9

Item 6:

Pact c
.:::::::::::  :::: : : : : : : ;
:::::::::::  ::: :::::::.

Two years of corn and 3 years  of hay. Grass hay predonlnattly. Holdboard  plw late April.
Otsk early Hay. Plant late Hay. 50% cover early July.
of 'ye early October. Pertains to fine ywr of hw.

Harvest late September-early  October. Cover crop

.



t

D*1 : 8
j
,g; : 27.4 :

E22
29.8 :

: 27 : 23.9 : 18.2 :
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HEM6

Dick Guggins.  So11  Scientist
Hlles HcLoda.  Soil Scientist
Dean  rector, so11  scientist

Jim uare. so11 scientist
Glen Anderson. Conservation Agrono-

mist
Pete Sawderr.  Hydrologist
1
7

a1 Quandt. Soil Scientist
Go Grossman. soil screnttrt

ITEM8
Part  A

Average - 6 years in 10..-. Driest 2 years in 10 Wettest 2 years In 10
lil.I'LI,:  < : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :
n_~~J:F:H:A:H:J:J:A:S:l):N:O  J:F:H:A:N:~:J:A:S:O:N~D  J:F:N:A:H:>:J :*:s  r) 21 3
O- ZS,,N :UN:UN:H":HS: HS MS MS MSHSfinYMV UN UN: H\t H\t N5; D :O :D :D :WS:HS:HY UN:UH:WN:UH:H":HV:HVz,,S?ISW  ti" 3"

: : : : : : : : : : : :
25 WUN :WN:UN:MY:HS:MS:HS:MS:HS:MSdW,W

: : : : : : : : : : : :
‘A-10014”  :UN:UN:WN:UN:MV:I1Y:NS:MS:HS:HS:HV

IW-6";" i"YjWNjUNi""iM"iH"jWjHSjHSjHSjH5
: : : : : : : : : : : :

LW-X0"" :MV:UN:UN:UN:HV:MV:)IS:HS:HS:MS:HS
: : : : : : : : : : :

PNWlli : : : : : : : : : :
/: ,.,,a,, t : : : : : i
I:!: : 95: 95: ~~:**:66:66~~6~~6~~6j75iBoj80

: : : : : : : : : :
: : : : : : : : : :

: I : : : : : : t : :

ns~snvnvhV)(Vr~HS:nS:WS:~W
: : : : : : : : : : :
: : : : : : : : I : :

9; 9; 8; 8: 6; 6; 6; 66j 66: 75: ,si*o
Parr  c

: : : : : : : : : : :
: : : : : : : : i- : :

ITEll  9
1tell 6:

Small grain:  Plant October 15Nov. Harvest June 15. leave residue.

: : : : : : : : : : :
LN:UN:UN:UN:~~V:HV:MVW  w w w w

VN~VN~WN~WN:YN~~N~YH~VH~N~~N~~NZN

UNiYNiWNjUN:uNjU”jUNjllNi,~N j,,  hN kN
: : : : : : : : : : :
: j : : : : : : : : :

: :
: :

: :
: :

: : : :
: : : :

Soybeans: Plant by July 1. No till planter. Harvest Nov. l-15. leave r&due.

Corn: Plant April 15, no till, Harvest October l-15. Chisel  and disk before plant small grain.

The year considered: soybean stubble. corn. wheat.

Part A - Ewla~fion A Droughts 2-4 year cycle. No frost In roll urually. Snw In some years. Snw melts and
Infiltrates.

?llcL  B - E~lan~~~On  A Hydrologic Group C.
Conservatfon  t(llage.

Used table 9.lA  In SCS Hydrology Handbook which is designed for

YnrL  c - Explrnac~o" A
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Classification: Clayey, kaolinitic.  fhermic Typic Hapludulcs
Soil: Cullen  Iam NSSL Nor. 7aPc21~-7aPo2?0
Peda" HO. S77VA 03l-l(l-7)

_.

Locatio":  Campbell County, Virginia. %miles  East of Gladys. '% mile southwest of highway 650 O"
"aolridge  farm.
Vegetatio":  Cleared scrubby vmded pasture,
Parent titerial: Presumd to be diabare.
Phyaiography: Piedmnt  upland.
Slope: 2 to 7 percent, .
Drainage: Well drained.
Described by: R. L. Googinr,  J. ncOa"ie1,  Alex Blackbun et al.
Sampled by; Ron Yeck and party.
Oate Sampled: September 28, 1977

*\D 0 to 10 on (0 to 4 inches). Reddish bram (5YR 4/4) loam; moderate median  and fine platy  sfr~ctwe
parting to granular structure: friable. zlfghtly  sticky, slightly pldotlc; 10 percent pebbles to 5 inches
in size; strongly acid; clew smooth boundary.

Bit 10 to 20 c.n (4 to 8 inches). Reddish bran (2.5YR 4/4) clay loam; weak mediun  rubangular  blocky
stwc:ure;  friable, slightly sticky, slightly plastici strongly acid; clear smxth  boundary.

felt 20 to 4b c..n (9 to 18 inches). Dark red (2.5YR  3/b) clay loam: moderate rndiun and fine subangulrr
blocky ~tcucture; friable. sticky and slightly plutic: strongly acid; clew  wavy bndary.

022t Lb to 72 cm (18 to 29 inchesI. Dark  red (2.5YR 3/6) clay; naderate  mediun and fine subangular
blocky structure: friaole slightly sticky and slightly plastic: strongly acid; abrupt vwy boundary.

023t 72 TV 97 cm (28 to 38 inches). Red (2.5YR h/6) clay loam (silty clay loam). w&rate rndlun
rubangular  blccky and angular blocky str~ctwe~  friable, slightly sticky, slightly plastic; strongly
acid; clear smwth boundary.

Bt4t and C 97 t0 132 m (38-52 inches& Red (Z.SYR 4/6) %ilty  Clay loam a"d ycllaish  red (5YR 4/a)
loam; moderate  mediw rubangular blocky sw~cture; friable. slightly sticky slightly plastic; very
strongly acid; gradual -ch boundary.

c an* Bf 132 to 151 GX (52 to 60 inches). Yellwish  red (5YR 4/6) loam and red (2.5YR  4/8) silty
clay loam; macerate  meaiom  rub="gulrr  blocky strwture;  &ry  strongly acid.

2-55
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Committee Members:

F.L. Gilbert, SCS, NY (Chairman)
R.B. Bryant. Cornell University
M. Crouch, SCS, VA
E.E. Gamble, SCS, MUNPC
R.B. Grossman, S S, MWKPC

8K.J. LaFlamme. S'S, MR
‘,

J.C. Loerch. SCS. WV
H. D. Lute. Univ. of CT
G. Martin, SCS, PA
L.A. Quandt, SCS, NBNl'C
R.F. Ship, Penn State
Carol A. Wettstein, SCS. MD

Background:

The T factor is the soil loss tolerance of the Universal Soil Loss Equation.
It is defined as the maximum rate of annual soil erosion that will permit
crop productivity to be sustained economically and indefinitely. This
definition plus other guidelines for the T factor are in Section 603 of the
National Soils Handbook. During the past year, with the use of computers and
the emphysis of the 1985 Food Security Act, soil scientists have been taking a
closer look at the T factors assigned to soil series. As a result, the guide-
lines for determining the T factor have been questioned and several states have
proposed changing the T factor for many soil series.

Committee Charges:

1.

2.

3.

Evaluate the guidelines for assigning the T factor to a soil series in the
National Soils Handbook (NSH).

Is the definition of renewable and nonrenewable soil in the NSH sufficient?
If not how csn it be improved?

Can observable soil properties be used as criteria to assign T values to a
series? If so, what properties?

RECOMMENDATIONS:

1. Charge: Evaluate the guidelines for assigning
series in the National Soils Handbook (NSH).

the T factor to a soil

The Guidelines are general and clear. It is apparent. however, that the
application of these guidelines has not been carried out in good fashion.

It is the committee’s recommendation that a computer program be developed
that would query data to locate inconsistencies.

3-l
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2. Charge: Is the definition of renewable and nonrewable  soil in the N S H
sufficient? If not, how~can  they be improved?

The definition is insufficient and is subject to varied interpretations.
We suggest that criteria be developed for renewable and nonrenewable
subsurface layers followed by specific applications to subsurface layers;
i.e., till with bulk densities of 1.8 or greater, saprolite. etc.

3. Charge: Can observable soil properties be used as criteria to assign T
values to a series? If so. what properties.

Yes. we be&ave observable properties can be used as criteria to assign
T values., , Some of these properties are:

a. Depth to rock, saprolite, coarse layer, fragipans,  dense till, clay
pans, micaceous layers, free carbonates. extremely acid or alkaline
layers, and other root limiting layers.

b. Texture (available moisture).

C . Organic matter distribution.

d. Soil structure.

e. Soil tilth.

f . Rock fragments.

4. Terminate this committee.

5. Continue study of the subject of soil tolerance to erosion but with a new
committee. Focus the committee as follows:

Explore a new system in addition to the present that would indicate soil
fragi l ity. The system would “se existing data. To this end, we recommend
that the conference structure a committee to explore a fragility index
based upon readily available records. We further recommend that the
committee consider all available research in devising a fragility index.
Several proposals have been published. The fragility index should
consider various planning horizons, the years that the soil would be
used for production. The new quantities should be presented in such a
way that they would not be confused with the current “T” values.

3-2
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TASK FORCE 1

SOILS OF THE NORTHEASTERN STATES

Chairman: Edward Ciolkosz. Pennsylvania State Univ., PA
Vice Chairman: Everett C. Stuart, SCS. RI

Task Force Members:

Christine Evans, Univ. of New Hampshire, NH
Richard L. Hall, SCS, DE
William E. Jokela, University of Vermont, VT
Garland H. Lipscomb. SCS, PA
Niles A. McLoda. SCS, VA
Walter E. Russell. FS. WI
Ed Sautter, SCS. CT

Backqround

Bulletin 848, of the Pennsylvania Agricultural Experiment Station, Soils of the
Northeastern United States, was published in 1984. Conittee 4 of the 1984
Northeast Cooperative Soil Survey Conference suggested that an additional
report be prepared that would provide interpretations for the map units on the
General Soil Map in Bulletin 848. This has not been done. The supply of
Bulletin 848, Soils of the Northeastern United States, has diminished to the
extent that if an interpretative report were prepared, there would be no
publication to go with it. AddItionally. SCS is requiring all states to
prepare a state general soil map (STATSCO) at a scale of 1:250,000. This map
will be available with some interpretive material.

Task Force Considerations: (Charges)

1. Ooes the proposed interpretative report (to supplement Bulletin 848).
overlap, conflict, or duplicate information that will be prepared by the
STATSCO map?

2. Should Bulletin 848 be reprinted?

3. Should Bulletin 848 be reprinted with revisions?

4. Should Bulletin 848 be reprlnted with interpretations?

5. If revisions and additions of interpretations are suggested, who will
develop the interpretations and revise the Bulletin?

Reconrnendations

1. The bulletin should be revised and a standard format be established for the
chapters to make the bulletin more consistent and complete.

2. The map should be compared to the STATSCO map and revised only if there are
major discrepancies between the two maps.

3. Only general interpretations should be included in the bulletin at about
the great group level.

4. The conference steering committee should establish a map and bulletin
conittee and an overall committee chairman to get the job done.
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FIN&L COtlHITTEE REPORT
TCISK FORCE 2

STATE SOIL SURVEY DATCIBClSE

T-ask  F o r c e  Mqnbers:

l Ei. S c h e l l e n t r a g e r , S o i l  C o n s e r v a t i o n  S e r v i c e ,  V T ,
Chairman
W. Edmonds, VP1 and  State  Univ ,  V i ce -Chairman

*K. Bracy, F S ,  V#
D .  C h i l d s , So i l  Conservat i on  Serv i ce ,  WV
R. Day, Penn State Univ.
P.  Johnson,  FS,  PA

+F7. Reber tus ,  Univ .  o f  De laware
*B. stoneman, S o i l  C o n s e r v a t i o n  S e r v i c e ,  V A
*R. T a y l o r ,  S o i l  C o n s e r v a t i o n  S e r v i c e ,  N J
SW. wa1 tman, C o r n e l l  U n i v .
+E. Whi te , S o i l  C o n s e r v a t i o n  S e r v i c e ,  N D
*P. Gowland, Oak Ridge National  Lab.
*D. Scanu, So i l  Conservat i on  Serv i ce ,  MA

(+ -denotes  task  f o r ce  member  present )

Task  Force  2  o f  the  Nor theas t  Cooperat ive  So i l  Survey
Conference  was  es tab l i shed  in  o rder  t o  prov ide  gu idance  in
t h e  a p p l i c a t i o n  a n d  d i s t r i b u t i o n  o f  a u t o m a t e d  s o i l s
i n f o r m a t i o n .

OVERVIEUr(asgartial~_presented  in the Sta$_e  S o i l  S u r v e y- ._.. _~____.__.. --
Database Users Manual)_-_-._----

The  Sta te  So i l  Survey  Database  i s  an  implementat i on  o f
a  r e l a t i o n a l  d a t a b a s e  f o r  a  s t a t e s  s o i l  s u r v e y  d a t a . The
purpose  o f  the  S ta te  So i l  Survey  Data  Base  i s  t o  prov ide  the
s t a t e  t h e  a b i l i t y  t o  s t o r e , manage  and  re t r i eve  the  so i l
s u r v e y  i n f o r m a t i o n  f o r  t h e  s t a t e . The  State  So i l  Survey
Data  Base  a l so  prov ides  the  mechanism fo r  prov id ing  a  so i l
database for  the Computer Assisted Management and Planning
System (CAMPS).

The State  Soi l  Survey Data Base was developed by the
S o i l  C o n s e r v a t i o n  S e r v i c e  F i e l d  O f f i c e  S u p p o r t  S t a f f  i n  F o r t
C o l l i n s , C o l o r a d o  with  the  d i rec t i on  and  gu idance  f rom the
Nat iona l  and  NTC So i l  S ta f f s .

The State Soi l  Survey Data Base runs under the UNIX
o p e r a t i n g  s y s t e m  v e r s i o n  2 . 5  o r  h i g h e r . I t  i s  w r i t t e n
mostly  in UNIX Shell  language and provides a menu structure
that  integrates  the Prelude Database Management System
( v e r s i o n  2 . 1  o r  h i g h e r ) , P r e l u d e  S p r e a d s h e e t  ( v e r s i o n  2 . 1  o r
higher), and MSWORD word processor.

There  are  two  ma jor  da ta  se t s  in  the  S ta te  So i l  Survey
Data Base. The  f i r s t  i s  c reated  by  combin ing  the  SOI- ( M a p
Uni t  Use  F i l e , MUUF) and  Sol-5 r e c o r d s . This  combined
record  i s  ca l l ed  the  Map  Uni t  In terpre ta t i on  Record  (MUIR) .
T h e  s e c o n d  i s  t h e  S o i l s  I n t e r p r e t a t i o n  R e c o r d  (SOI-51. The
data  e l ements  in  these  da ta  se t s  c rea te  the  “Nat i ona l
Standard  So i l  Data  Se t ” . The  Nat iona l  S tandard  So i l  Data  Se t
i n c l u d e s  a l l  d a t a  e l e m e n t s  t h a t  a r e  i n  t h e  SOI- and SOI-
r e c o r d s .



Both of these records are stored in a r e l a t i o n a l
f o r m a t , t h a t  i s , t h e  d a t a  a r e  s t o r e d  a s  s i m p l e  t a b l e s .  A n
i n d i v i d u a l  t a b l e  c o n t a i n s  c o l u m n s  w h i c h  s t o r e  i n f o r m a t i o n
t h a t  r e l a t e s  t o  a  s p e c i f i c  c a t e g o r y  o f  i n f o r m a t i o n . These
tab les  c onta in  key  data  e l ements  that  a l l ow  tab les  t o  be
l i n k e d .

One  o f  the  ma jor  func t i ons  o f  the  Sta te  So i l  Survey
Data  Base  i s  t o  p rov ide  an  ed i t ed  da ta  se t  f o r  the  Computer
Assisted Management and Planning System (CANP51. CAMPS is
d e s i g n e d  t o  f a c i l i t a t e  o p e r a t i o n s  i n  t h e  USDFI-Soil
C o n s e r v a t i o n  S e r v i c e  f i e l d  o f f i c e s  b y  p r o v i d i n g  a  s e t  o f
i n t e g r a t e d , c o m p u t e r - a s s i s t e d  t o o l s  f o r  u s e  b y  D i s t r i c t
C o n s e r v a t i o n i s t s  a n d  s t a f f . CFIMPS i s  based  on  the  concept
o f  a  c ent ra l  da tabase  conta in ing  most  o f  the  data  e l ements
u s e d  i n  d a i l y  o p e r a t i o n  o f  f i e l d  o f f i c e s . S u p p o r t i n g  t h i s
d a t a b a s e  i s  a  c o l l e c t i o n  o f  c o m p u t e r  s o f t w a r e  t h a t
o r g a n i z e s ,  m a i n t a i n s , a n d  p r e s e n t s  t h e  d a t a  i n  a n  e f f e c t i v e
easy - to -use  manner .

A t  p r e s e n t , the  two  ma jor  da ta  se t s  o f  th i s  c ent ra l
da tabase  are , t h e  C l i e n t  O p e r a t i n g  R e c o r d s  (CORl,  and  the
Soil  Survey Area Data (SOILS).

The SOILS database integrates  most  of  the commonly used
t y p e s  o f  s o i l s  d a t a , making  the  data  eas i e r  t o  use  in  the
d e c i s i o n  m a k i n g  p r o c e s s e s . The  database  i s  der ived  f r om the
d a t a  f i l e s  u s e d  i n  t h e  s o i l  s u r v e y ,  t h e  SOI- and  the  SOI-6.
These data are downloaded from the national  database at  Iowa
State  Univers i ty  t o  the  S ta te  So i l  Survey  Data  Base . FIfter
r e v i e w  a n d  t a i l o r i n g  t h e  d a t a  t o  b e  s p e c i f i c  t o  l o c a l
c o n d i t i o n s , the  da ta  se t  i s  downloaded  t o  CRMPS  by  the  s ta te
s o i l  s t a f f .

The soil survey ID and map unit symbol are the major
links between SOILS and COR. COR provides a  l ist  o f  the map
u n i t  s y m b o l s  f o r  a  c l i e n t ’ s  f i e l d . SOILS  supp l i es  ex tens ive
soi l  data for each map unit for use in  eva luat ion  a n d
planning . T h e  SOILS database  i s  f l ex ib le  enough  to  be
a d a p t e d  t o  s u i t  t h e  d i f f e r e n t  n e e d s  o f  e a c h  s t a t e . Range,
woodland, s o i l  i n t e r p r e t a t i o n s , a n d  o t h e r  r e l a t e d  t y p e s  o f
d a t a  c a n  b e  i n c l u d e d  w i t h  t h e  b a s i c  s o i l  s u r v e y  i n f o r m a t i o n
or left out if  n o t  n e e d e d . These  da ta , a l t h o u g h  v e r y
d e t a i l e d , are made manageable  by storing only the data
n e e d e d  b y  t h e  f i e l d  o f f i c e .

1. I s  t h e r e  s o i l s  d a t a  t h a t  s h o u l d  b e  i n  t h e  S t a t e  S o i l
Survey  Data  Base  but  current ly  cannot  be  s tored?
2 . I s  t h e r e  d a t a  n e e d e d  b y  U n i v e r s i t i e s  o r  c o n s u l t a n t s
that is  not  currently in the State  S o i l  S u r v e y  D a t a  B a s e ?
3 . How can  ind iv idua ls , o t h e r  t h a n  S o i l  C o n s e r v a t i o n
S e r v i c e , use  the  data  in  the  Sta te  Bo i l  Survey  Data  Base .
4 . S h o u l d  i n d i v i d u a l s , o t h e r  t h a n  S o i l  C o n s e r v a t i o n
S e r v i c e , a c c e s s  a  382? I f  s o . what  secur i ty  fa c tors  n e e d  t o
b e  c o n s i d e r e d ?

A questioner was sent to Task Force members on February
10, 1900. T h e  q u e s t i o n e r  s o l i c i t e d  r e s p o n s e s  t o the
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charges. There were three respondents. Following is a
summary of their comments.

Charae 1: Is there soils data  tha t  sh_gg.@._be  in-she S t a t e- - -
Soil Survev  Data Base but currently cannot be stored?

Summary_of  Responses:-~----.

1.

2.

3.
4.

5.

National Soil Survey Laboratory Soil
Characterization Data.
State or locally developed interpretations, i .e.
irrigation and drainage groups, land @valuation part
of Land Evaluation and Site Assessment Process,
relative farm land values.
Weather site data.
Crop yield data from agriculture experiment stations
or Soil Conservation Service research projects.
State Department of Transportation soil
characterization data.

FI. As previously stated, one of the primary uses of the
State Soil Survey Data Base is the support of CfVlPS. While
some laboratory characterization data may be helpful in
field office planning, the majority is not. The National
Soil Survey Laboratory has recently made available data
tables similar to those in the State Soil Survey Data Base.
These tables, which also work within the UNIX environment,
contain the current description and characterization data
from pedons  which the laboratory has sampled. These data
are very helpful in the soil  correlation processes. Some of
the old SSIR characterization data is also available. The
program is not menu driven and requires the user to write
his/hers own queries to access  the data tables.
S. The State Soil Survey Data Base is flexible enough to
allow the State Soil Staff to add ‘user defined’ data
elements to the data tables. This is equivalent to adding a
new category of data to the Soil Interpretation Record or
Map Unit Interpretation Record. Four tables have been
provided in the State Soil Survey Data Base schema for a
state to add their data elements. The State Soil Survey
Data Base user manual provides documentation for adding
these data to the tables.

Charae  2: Is there data needed by Universities go
consu&ants  that is not currentlv in the State Soil Survey
Data Base?_--_---~-

S%!!E5?Ey~_E!!?!!pEEe..Z

1. Laboratory Characterization data compatible with the
modeling capabilities of geographic information
systems. (GIS)

2. Dioital soils data and attributes associated with
STATSGO  map units.

3.  Site  speci f ic  data,  i .e .
4. Mineralogy and lithology

lab data, crop yields
data.
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The State Soil Survey Data Base will eventually become
a” integral part of the geographic information system being
developed and tested by Soil Conservation Service across the
country. The automated soils data residing in the State
Soil Survey Data Base should not be confused with the
spatial soils data  con ta ined  in a digital map file. These
are two distinctively different sources of data, which are
merged to form a geographic information systems. In the
Soil Conservation Service, the State Soil Survey Data Base
will support geographic  information systems throuqh  the
CFIMPS  program. A CAMPS-Geographic Analysis and Support
Sys tem (GRCISS)  interface is being tested at sites across the
country.

In most cases, the modelinq done with geographic
information systems in Soil Conservation Service will be
limited to that which will  support fi led office operations.
However, Soil Conservation Service can provide both
automated characterization data and soil survey data to
users interested in Qeographic  information systems modeling
with existing data bases.

@$_cge__&  How _c_a_n_individuals.  qther  than Soi 1 Conserva&&g.
Se_rv~x_. “se the data in the Stat& Soil Survey Data Base?

!&_%!!entsr.

The overall consensus was that the State Soil Survey
Data Base has a~ great potential for providing soils
information to a wide variety of Users. In the northeast,
some requests by private consultants for soils information
are being handled through the State Soil Survey Data Base at
the State Office level. Some states are using the State
Soil Survey Data Base as an educational resource in schools.

In many states, the preferred mode of delivery of so i l s
data stil l  appears to be throuph  the Distr ict
Conservationist or Area Soil Sc i ent i s t . Larger data
searches are being conducted in the State Offices. Once
operational, many states will be relying on geographic
information systems to deliver spatial soils data l inked to
the State Soil Survey Data Base.

~ZkZae 4: Shou ld  individuals. other than Soil Cons~r_~+_tl.gn
Service access a 3B2? If soA what security factors need to__---.J_____-_-_--_--.-
!x_c.Q_n_s_.i.&rx!.E

$q_marv o f  R~sDo”s~~:

1. Those people who are interested in soils data should
work with field office personnel who will provide
the reports.

2. Any individuals may access the State Soil Survey
Data Base, however permissions should be limited to
readi”Q the data o n l y .

3. Any cooperating agency should have access to the
data, inside or outside of the 382 environment.



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Once they have possession of the information it is
their business what they do with it.

Comments:_._....__~_

There appear to be two schools of thought on this
issue. One is that Soil Conservation Service is responsible
to insure the security of the automated soils data. The
other is that what Soil Conservation Service provides the
data to any individual and whatever they do with it is their
own business.

The State Soil Database manager, and ultimately the
State Soil  Scientist is responsible for the integrity of the
State Soil Survey Data Base. This involves insuring that no
automated data in the State Soil Survey Data Base conflicts
with published Soil Conservation Service soil reports.
While the State Soil Survey Data Base has the capability of
being edited in order to meet specific user demands, the
edits must not conflict with each other or other reports.

The State Soil Survey Data Base resides in an AT&T 382.
(commonly in each State Office). The UNIX data tables can be
downloaded to other 3B2’s or access may be provided via
telecommunications. As it exists now, only the Soil
Database Manager may edit the State Soil Survey Data Ease
data, while anyone with a login to the 3B2 may view the data
and prepare reports.

In response to the need to support field office DOS-
CFlMPS s i tes , a method for downloading the State Soil Survey
Data Base tables in an environment other than UNIX has been
provided. This method segments the state UNIX data set and
downloads the MUIR tables for use in the RBase data
management software which runs in the MS-DOS environment.
This method permits simple report writing capabilities to
field office DOS workstations. This method could also be
used to download DOS data sets outside the CFIMPS
environment.

Unfortunately, once the data sets have been removed
from the State Soil Survey Data Base, there is no assurance
that changes will not be made to the data. A question which
is then posed, ‘Does our responsibility to provide soils
data to interested users override the risk that once the
data is provided it may be changed? Is it our
responsibility to assure proper and correct application of
soils information, automated or not?’

E.p 11 ow-upClues t i onnq&rx

In order to get a broader base of opinion and assist in
evaluating the current status of the State Soil Survey Data
Base in the northeast region, a second questionnaire was
distributed on March 30, 1988. This questionnaire was
distributed to all  Soil  Conservation Service State Soil
Scientists and the State Soil Survey Data Base Managers in
the northeast region. There were five respondents to this
quest ionnai re .

* 195
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I. Upon review of the current capabilities of the State
Soil Survey Data Base, please answer the following
questions:

1. A r e  t h e r e  s o i l s  d a t a  a v a i l a b l e  w h i c h  i s  c u r r e n t l y  i n--__
_theAtate  So&l Survey  Data  Base  and  shou ld  be? I f  v e s .  w h a t
a r e  t h e  s o u r c e s  o f  t h e s e  d a t a ?

M o s t  o f  t h e  r e s p o n d e n t s  f e l t ,  f o r  t h e i r  n e e d s ,  t h e  d a t a
current ly  ava i lab le  in  the  State  So i l  Survey  Data  Base  was
s u f f i c i e n t . The  f o l l owing  data  needs  were  h igh l ighted :

a .  The  need  f o r  a  automated  o f  keep ing  t rack  o f  the
d e p o s i t i o n  o f  m a p  u n i t s  i n  o n - g o i n g  s u r v e y s ,  i . e .
c o n v e r s i o n  l e g e n d s .

b .  S t a t e  D e p a r t m e n t  o f  T r a n s p o r t a t i o n  p h y s i c a l  s o i l
c h a r a c t e r i z a t i o n  d a t a .

c .  N a t i o n a l  S o i l  S u r v e y  L a b o r a t o r y  s o i l
c h a r a c t e r i z a t i o n  d a t a .

d .  C o s t  f a c t o r  d a t a  f o r  d e v e l o p i n g  s o i l  p o t e n t i a l s .
e .  S o i l  p e d o n  d e s c r i p t i o n s  (SCS-232’s)
f .  S t a t e  a n d  L o c a l  i n t e r p r e t a t i o n s  i . e .  p o t e n t i a l  f o r

ground-water  contaminat i on  by  sept i c  tanks ,  an imal
w a s t e ,  e t c .

2 . Fire there  data  in  the  Sta te  So i l  Survey  Data  Base  which
a r e  i n  a  f o r m a t  w h i c h  i s  n o t  r e a d a b l y  a c c e s s i b l e  o r  useable
t o  t h e ‘ c a s u a l ’  u s e r ?

Comments8

C u r r e n t l y  t h e  ‘ c a s u a l ’ user  must  re ly  on  the  s tandard
reports  provided through the menu system. The consensus
appears  that  th i s  i s  adequate  f o r  many  users  because  i t
m i m i c s  t h e  t a b l e s  p r o v i d e d  f o r  i n  t h e  p u b l i s h e d  s o i l  s u r v e y
r e p o r t . However, many  reques ts  f o r  so i l s  in fo rmat ion  must
be  prov ided  f o r  by  wr i t ing  Pre lude  quer i es  o f  the  data  base
t a b l e s .

Quer i es  o f  the  da tabase  tab les  r equ i res  some
fundamenta l  knowledge  o f  r e la t i ona l  da tabases  as  we l l  as
Prelude database commands. Data which the respondents
b e l i e v e d  s h o u l d  b e  m o r e  r e a d a b l y  a c c e s s i b l e  i n c l u d e d :

a .  C u r r e n t  s o i l  i d e n t i f i c a t i o n  l e g e n d s
b .  L i s t i n g  o f  s o i l s  a n d  t h e i r  h y d r o l o g i c  g r o u p s  s o r t e d

b y  h y d r o l o g i c  g r o u p s .
c. S o i l  C l a s s i f i c a t i o n
d.  Plant  names
e .  C r o p  y i e l d  u n i t s .

Most  respondents  rea l i zed  that  i t  wou ld  be  imprac t i ca l
t o  p r o v i d e  f o r  r e p o r t s  c o n t a i n i n g  e v e r y  c o n c e i v a b l e
c o m b i n a t i o n  o f  d a t a . They  emphas ized  t ra in ing  in  Pre lude
database commands and relying on the Soi l  Database Manager
t o  p r o v i d e  c o m p l e x  r e p o r t s .
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I I . Upon review of the past, present, and potential f u t u r e
users of the State Soil Survey  Data Base, please answer the
following questions:

1. Have YOU &o_vided any the State SoLSurvey  Data Base_--
generated reports to Soil Con_smtion  Service or non-Sqil
Conservation Service users? If ves, to whom? What tvoe 02
reoor  t?~

Comments1

While many of us are still in the early stages of
learning to use automated soils data, some are realizing the
savings in time and costs of generating reports using the
State Soil Survey Data Base. Some of the reports which have
been generated for non-Soil Conservation Service users
include:

a.
b .
c.
d .
e .

Hydrologic soil  groups.
Custom map unit lists.
Acreage/Extent of mapunit.
Hydric  soi l  l ist .

f .

FIcreage of county with corn yield > 130 bu and
soybean yield > 40 bu.
Soils within given Major Land Resource Areas with
siliceous mineralogy.

9. Copies of Official Series Descriptions.
h. Available water capacity by layer.
1. Universal Soil Loss Equation data provided to DISCS.

2. If you answered yes to question 1 above, how much time
do you figure was saved by generating a report from
automated soils data? Was the report in a form which was
acceptable and understandable by the user?

Comments:,

Respondents commented that these reports were generated
in a fraction of the time it would have taken to do them
manually. In some cases the reports would have been
impractical to provide prior to the State Soil Survey Data
Base. Users generally responded favorably to the format of
the reports.

3. I_f>_u have individuals other than Soil &onserva_ta
Sg.rvi_c.e  employees using the State Soil Survey Data Ease how--_.I-
are YOU providing access? and,

4. &.e vou orovidina automated soils data-to non-UNIX
users? If so how?-----__.._._-.1...___

Comments1

Most respondents indicated that they currently have no
plans to provide access to the State Soil Survey Data Ease
by non-Soil Conservation Service users. Non-So i 1
Conservation Service personnel requesting reports are
generally having to request them through the State Office
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So i l s  S ta f f . The reports are then generated, most often by
the Soil Database Manager, and forwarded to the user.

Those states which are fortunate enough to have
exclusively UNIX workstations are providing the State Soil
Survey Data Base to those stations directly or through
telecommunications. Those primarily with DOS workstations
are providing the MUIR tables to those sites within the
RBase/CQMPS  structure.

I I I . Upon review of the amount of automated soils data
available and the time (man-hours) necessary to provide
a u t o m a t e d  soils data to users at the state-field office
level, please answer the following questions:

1. How  many  staff  vears_~are YO_U  dedicmg to the State
Soil Survey Data Base now? How much time do YOU think wil,L
be necessary in the future?

Comments:- . - -

On the average, Soi l  Conservat ion  Service Soi l  Staf fs
are dedicating approximately l/3 staff year to the State
Soil Survey Data Base. Most respondents saw this commitment
increasing to one full  staff year (soil  scientist1 and l/2
staff year (computer assistant) in the future.

2. &-at limitations, if any. have you found in using the
_State  Soil Survey Data Base i n  t h e  FIT&T  3B2-UNIX  ooerat_Lng
environggfit? H OW do YOU Plan to deal with these
Limitations?

Comments:

Most of the limitations found in using the State Soil
Survey Data Base in the 3E2/UNIX  environment resulted in
other, large, computation intensive, data bases residing on
the same system, in particularly National Resource Inventory
and Administration. While these problems are remedied
somewhat by partitioning the State Soil Survey Data Base
onto it’s own disk and providing 4 megabytes of R&M, the
problems are reoccurring. These problems include:

a. Very slow indexing and updating of data tables.
b. Being ‘kicked’ off the system entirely.

States with large data sets (many soil survey areas and
series for which they are responsible) are having problems
due to the size of the data files. Some of these problems
are being overcome by segmenting the data sets into two
d i rec to r i e s . However, this causes confusion about where to
access the data and is inconvenient when preparing reports
for soil  survey areas in two different directories.

3. Should individuals. other than Soil Conservation
Service  employees, access the State Soil Survuta Base_:?_”
the Soil Conservation Service AT&T  382? I f  so .  what
security  measures would you like to see inplace. if any2_
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Comments.;

These responses fall in line with the responses from the
f i rst  quest ionnaire .

4. How much time have YOU went in traninq individual3
(non-Soil  Conservation Service included) in the use of the- - - - -
State Soil Survey Data Base?_.----- ._... -_-.- What tvoe of traininq? Who
DC-been trained?

One of the most favorable signs noted in all of the
responses is the training being provided to individuals on
the use of the State Soil Survey Data Base. All respondents
indicated that some time has been spent on training.
Several states indicated that formal training sessions have
been conducted or are being planned.

While staff commitment for the State Soil Survey Data
Base is currently very low, respondents indicated a growing
awareness of the applications of automated soils
information. Most responding indicated a desire to increase
both awareness of the State Soil Survey Data Base to Soil
Conservation Service and non-Soil  Conservation Service
individuals . This is desirable, considering there were no
non-Soil Conservation Service responses to the first
questionnaire, possibly indicating a lack of awareness of
this valuable data source. Respondents also indicated that
tra ining, as well as staff commitment must keep pace with
the development of automated soil data techniques.

RECOMMENDCITIONS:

CHWGE 1: Are there soils data that should be in the State
c u rSoil Surve?r?,se  but ===*- ---_~- - -

This committee recommends that Soil Conservation
Service offices work closely with Agriculture Experiment
Stations in determining the need for additional the State
Soil Survey Data Base data tables. These data tables should
be designed to meet the demand for both University and Soil
Conservation Service needs.

CHARGE 2: Are there data needed by Universities or_-_i
consultant’s that isnicurrentTyl=e  State Sofi_S_urvey
Data Base?

L_--w;
- - -----%z

This committee identified categories of data which
could be useful to Universities and consultants . These data
generally do not conform to the current structure of the
State Soil Survey Data Base. This committee recommends that
the Soil Conservation Service and Universities continue to
investigate a means for linking site specific (point) d a t a
to soil map units and automating these data.

CHARGE 3: How can individuals, other than Soil Conservation
Service. use the data in the S~~~e~oil Survevbata-ase?  -.- - - - -

9 149
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The lack of responses of many of the non -So i l
Conservation Service committee members to the questionnaire,
as well as discussion during committee meetings and the
general sessions, indicated to the task force that there is
little awareness of the availability of automated soil
survey information outside of the Soil Conservation Service.
This committee recommends that the Northeast National
Technical Center draft a letter to all  regional State Soil
Scientists. ‘This letter will  encourage the State Soil
Conservation Service offices to identify key personnel in
cooperating agencies and provide make available to them
training in the State Soil Survey Data Baee. Training i n
the State Soil Survey Data Base should be a ongoing function
as the State Soil Survey Data Base continues to evolve. It
is the consensus of this task force that the State S o i l
Survey Data Base software and data should be available to
those who ask for it. State wide data could be distributed
through the University/Extension systems. County based data
could be distributed through the Soil and Water Conservation
Dis t r i c t s . Soil Conservation Service National Headquarters
should provide policy pertaining to the potential
reimbursement of costs associated with the distribution a n d
subsequent maintenance of data and software.

CHCIRGE 4: Should individuals. other than Soi l  Conservat ion-_-
Service, access a 382. If  so.-what securitv

______ -_____  .._..
factors need to

iZFFZGX&GFXd?-----_---
- - - - - -  ---.... -.--_.- ..-- -.

This task force recognized the importance of
maintaining the integrity of the Official State Soil  Survey
Database. This database commonly resides in a FIT&T  3B2 in
the Soil Conservation Service State Offices. In addition to
the State Soil Survey Data Base this computer often stores
many other, large and computation intensive databases.
While the 382 is designed to be multi-user, many task force
member states are experiencing significant slow down in
response time when a number of process are running at once.
In the more sever cases this slow down is coupled with being
kicked off the system entirely.

It is recommended by this task force that
telecommunication access to the 362 in which the Official
State Soil Survey Database resides should be limited. When
access is provided via telecommunications or any other
method, read only permissions should be assigned to the
login.

It is recommended that this task force, having met it’s
charges, be discontinued.



I
I
I
I
I
II
I
I
I
I
I
I
I
I
I
I
1
1
I

Final Report of 1986 Committee 3

Role of the Experiment Stations in the Future

John C. Sencindiver, Chairman

Committee Charges

1. Evaluate the contribution of Universities (i.e. experiment stations) in
the future NCSS.

2. Make specific reconunendations

Committee Action

This committee was continued beyond the 1986 meeting primarily to
complete a survey. Experiment station representatives in the Northeast
were asked to respond to the following items:

1. List the job opportunities for soil scientists in your state. Include
information on the demand for soil scientists, types of positions held
and available, education requirements, and salaries.

2. List the federal, state, and local laws and regulations that require
services of soil scientists.

3. If your Department or College has a recruitment program for soils
students or other agricultural students, please summarize that program.

4. Please submit the following information:

a. General graduate or undergraduate curricula requirements.

b. Course outlines for soil survey, morphology, mapping, genesis and
classification related courses.

C . Suggested training aids including textbooks, reference books and
audio-visual materials.

Several experiment station representatives responded to the survey.
The responses have been sunnnarized  and will be sent to each experiment
station representative.

Since the work of the committee has been completed, Committee 3 (1986)
has been discontinued.
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CCMMI’PTEE  4 (Continued from the 1986 Conference)

SGIL-WOODIAND  INl’ERPREIATIONS

Cmnittee  Members:

D.G. Van Bouten, SCS, VI - Chairman

R.L. Cunningham, PSU,  PA
K. Bracy, FS, VA
D. CMlds,  SCS, WV
P. Craul, State Uiiversity  of NY at &x-muse
L. Daniels,  VP1 and S&VA
P. Johnson, FS, PA
K. Iarqlois,  SCS, NEBIC,  PA
G.H. Lipscanb, SCS,  PA
W. Russell, FS, WI
E. Stuart, SCS, RI
R. We&miller,  University of Maryland, MD
D. Welsch,  SCS, NENTC, PA

Backqround

The 1986 Soil-Woodland bmdttee revised or develqxd  Soil-woodland rating
guides to reflect the needs for the Mrtheast. l4cdifications  wem made on
the tentative guidelines in the National Forestry Wanual  (NF?4).  Because the
percent of rock outcrop, sties and boulders cwerimg the surface was not
resolved at the 1986 Cmperative Soil Survey Conference, the Cumitbe was
continued.

In Dxembr  1987 a meting was held in Montpelier, wnmnt, for the purpose
of resolving the mck outcmp and rock frqnent issue. ‘Ihcse that attended
the meting included a forestry consultant, a %mmnt  State Forester, the
SCS Forester for Vemnt and five soil scientists mpresenting  three
brtheast  States, the NENIC  and Washington County, Varmmt.

bring the meeting the limitations inpoeed  by rock outcrops and rock
fragments  was studied for each rating guide. Some modifications were made
cm the guides where it was deemed necessary.

The mdified rating guides were sent to all Comittee  4 mmbers for moment.
Sams additional changes mm3 made to reflect their ccmkmts.  The rating
guides following this report reflect the changes made in 1986 as well as the
modifications made just prior to the 1988 Conference.

Recummdations:

1. The rating guides, as edified,  should be sent to the Bead of the Soil
Interpretations Staff of the NENIC along with additional cummnts from
Gxmittee mmbers.

4(861-l

/5-a



2. Ihe Soils Staff and the Forester  at the NENK should study over the
rating guides and cumkmts and make final revisions for use in the
tb-theast.

3. This cmnittee should be discontinued.

4(86)-2
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SUBPART B - SOIL-WOODLAND INTERPRETATIONS

537.11-2(d)  (5)

(3) Surface textura  must be coursa enough so that wator antera readily
but not 00 coarse as to hava a low availabla water capacity. Seedling
mortality ia greatart  on roila with sandy and clayey surface textures.

(4) The amount of water held in the soil for plant us. is determined by
the available water capacity of the soil and the effective rooting depth. The
amount of water held within a 20-inch affactiva rooting depth is used aa an
indicator of droughtinesa.

(5) Seedling mortality may also ba affected by the high temperatures
and evaporation associated with steep south facing slopes.

Table 537-l .--Guide to Seedling Hortality Ratinga of
Soila for Forest Us.

Criteria Slisht Moderate Severe

1. Depth to high water .1
table (ft)

o-1

2. Drainage class Well to Poorly to
aommrhat somewhat
Poorly axcesaivaly

3. USDA Texture SL ,PSL,vPSL
(dominant texture L,SIL,LPS,
within upper 20 LvPS
inchee)

s,PS,cos,vPs
LS,SCL.SICL.
CL

4. Effect ive  rootin 2’ A20
depth (inches)

10-20

5. Slop. x:
North and east facing A l l
South and weat  facing 415

6. Rock fragmenta larger <so
than 2 PI within
upper 20 inches (pet.
by wt.)

15-35

SO-65

Very poorly
or excessively

C,SIC.SC.PB
HI(,MFT,MICK
PEAT.SP

VlO

*35

.65

11 * indicates  pending.

2/ Limitation to effective rooting development may be bedrock. fragipsn.
or dense basal till.

(NENTC- June  1988) 537-s

4(86)-3
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PART 537 - SOIL-TREE RELATIONSHIPS AND INTERPRETATIONS

537.11-3

5537.11-3 Ero6ion harard.

(a) Definition. E?OEiOn hazard 16 th6 probability that damage nag
occur a6 a result of 6ite preparation and following cutting operation6
vhcre the 6oil 16 l xpo6ed 8lOng road6, 6kid trrilr. fire laner,  and log
handling areas.

(b) Rating6.

Slight - No particular preventive meerure6 are needed under ordinery
conditionr.

Moderate - Erosion control mea6ure6 are needed in certain
silvicultural activitie6.

Severe - Special precaution6 are needed to control ero6ion in most
silvicultural activitie6.

(cl Management implication6. MAY indicatr need for type6 of road,
trail, landing, and firelinr con6truction and maintenance: need for
specialised equipment; and EpeCialited Operation6 ruch a6 crorr-rlopa
operation6 or yarding uphill with cable.

(d) Factor6 cawing l ro6ion harard. Erorion harard cm be predicted
from three factorE--percent  6lop0, the percent by wright of rock fragmmta  in
the eurfacr layer, and the arodibility  factor (It). The erorion  hazard become6
more oevere a6 Eloper increara in rteepnr66 , the parcent by veight of rock
fragment6 dccrea6e6. or the erodibility factor incroue6. Other factor6 that
effect the arorion harard are the length of 6lopa and the rainfall factor.

537-6
(NENTC-tune 1988)

4(86)-4
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SUBPART B - sOIL-woo0ut4r1  INTERPREMTI~Ns

537.11-3(d)

Table 537-2--Guide  to Potential Eroaion Hazard of
Sol18 for Former  Wee

Criteria Slight Moderate Severe

1. Rock fragments:
a.

b.

Slope percent when o-15 15-35 >35
rock fragmente  in
surface layer are
<25X by veight

Slope percent when
rock fragments in
surface layer me
=.25X by Weight

O-25 25-50 750

2. K factor: Lf
a. Slope X when K ~35 o-15 15-35

b. Slope X when K s.35 O-8 S-25

c. Slope X vhea K>.35 O-S S-15
and thixotrophic
like propertiea

L/ Use highest “K” factor betveen O-20 inches.

(NENTC-.JUW 1988)

4(86)-5
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PART 537 - SOIL-TR!ZX  RELATIONSHIPS AWD INTERPRETATIONS

537.11-4

1537.11-4  Windthrov hazard.

(a)  Definit ion. windthrov hazard la the likelihood of treee being
uprooted (tipped over) by the vind aa a reeult of insufficient  depth of
the soil to give adequete root anchorage.

(b)  Ratings. .

Slight - Normally there are no trees blow! down by
winds may break treea, but they do not uproot them.

Moderate - An occasional tree may btov dovn during
watncsa with moderate or strong winds.

the vind. Strong

periods of soil

Severe - Many treea may be expected to blow dovn during periods o f
soil wetnesa with moderate or strong winds.

(c) Management implicationa. A moderate or severe rating alerts the
forest land manager to windthrov danger. It indicatea need for more care
in thinning or perhapa no thinning at all. Specialized equipment might be
neceaaary to avoid damage to rurficial root ayateme. A plan calling for
periodic salvaging of vindthrovn treea might be l dvieable. Use special
care in planning cutting area6 to minimize the danger of vindthrov. Seed
tree ayatema of regeneration vith isolated single treea or groupa  of treea
are not practical for modorate  or aovere vindthrov haaard areas. Plan and
maintain road and treil syatema  to allow salvage of blovn-over trees.

(d) Soil fectore causing vindthrov haaerd. Restricted rooting depth ia
the principal reaaon for increased vindthrov hazard. The rooting restriction
may be caused by a high vator tablo, fragipan, bedrock, or any other
restricting layer.

Table 537-3-Cuido to Windthrow Ratinga  of
Soils for Forest Use

Criteria

1. Depth to high v a t e r
table  (ftl

2. i;;:;tfyv)rrlgting

Slight Moderate

I o-1

40 20-40

Severe

+ 11

20

l-1 Indicates Pending

2/ Limitation to effective root development
Kaaal  t i l l .

ay bo bedrock, fragipan,  or dense

537-8 (NENTc-JUIE 1988)

4(86)-6

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SUBPART B - SOIL-WOODLAND INTERPRETATIONS

537.11-5(d)

0537.11-5 Equipment l imitations.

(a) Definition. Equipment limitationa ar. limit. on th. use of
harves t ing  aquipmant.  yrar round or 6.aeonally, aa a rrsult  of soil
characteristics. Th. limitationa are baaed on rubber tired akidder  cquipmcnt.

(b) Ratings.

Slight - Equipment use normally is not restricted in kind or time of year
because of soil factarr. For soil wetnere.  equipment  use can be restricted for
a period not to exceed 1 month.

Moderate - Equipment ue. is moderet.ly restricted becaue. of on. or mor.
soil factors. Equipment use might be limited by slop., atonee, soil wetness.
soil instability, extremes of soil texture (clayeynera  or aandinas.), or
combinations of tvo or more factor.. For noil vatneas, l quipm.nt uea  ie
restricted 1 to 3 months.

Severe - Equipment use is severely restricted becauee of one or more soil
factors. For soil wetmao.  equipment we in rortricted  more than 3 montha.

(cl Management implications. Restriction on l quipm.nt use indicatae to a
tha need for choosing the right l quipm.nt to be us.d and the naed for

timing operations, so as to avoid eeasonal  limitatione. The more swarm  the
limitatione, usually. the mot. cortly ar. harweting  and cultural op.ratione.

Cd) Soil factors causing aquipm.nt  limitatione. Sweral soil and
topographic factors affect equipment uea. T h e  M.t obv iou .  is *lop..  Aa alop.
gradient and length increase. it becom.a  more difficult to u.. whorlad
equipment. At still steeper  slope., track type .quipwnt mu.t b. ue.d. On the
steepest grediente  ev.n track typ. equipment cannot operate and more
sophisticated syet.me must b. ue.d. Soil t.xtur.1 hav. an effect at the
extrmer. Loos. sand. and clay. prea.nt  prob1.u. W.tnrm.  is an obvious
limiting factor which I. mar. reveroly limiting when in combination vith fine
textures. Rockineoe  and rtonineee limit the us. of most equipment,
particularly mechan1r.d planters. Soil. with modarata or high milt content and
frigid soil tamperatur. r.gim.. have low rtrength in th. .xt.nded  spring thaw
period and utend.d  poriode of high rainfall and t.nd to rut l anily in these
period.. Flooding and depth to hard b.drock ere other featurae considered.

(NENTC-JUG. 1988)

4(86)-7
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PART 537 - SOIL-TREE REXATIONSHIPS AND INTERPRETATIONS

537.11-5(d)

Table 537-4 .--Guide to Equipment Limitation RAtingA of
SoilA f o r  Poreet Usr

Critaria Slight ModerAte Severe

1.

2.

3.

4.

5.

6.

7.

8.

Duretion  of VAter tab le
above 1.5 feet
(monthA)

Rock outcropr I’
Pet. of surface
C~AAA

Bouldcre  2’
Pet. AUrfACA  cover
Clase

Stonee 2/
Pet. surface cover
CLARA

Depth to hArd bedrock
(incher)

Surface texture

Slope (X)

Cl l -3 >3

(10 lo-25 >25
1.2.3 4 506

Cl5
0.1.2.3

15-75
4

15-75
4

*75
5

r15
0.1.2,3

275
5

(10

SAndA And
loAmy AAnde
20 incher

C,SIC,SC
~*~,~.
MUCK.PEAT,
se

(15 15-35 2 >35

Flooding None, rAre, Req. long Prcq, very
OCCAA Or leAA long

9.  Potential  FrOAt Action i’

10. Temperatura  regime

Lov moderAte Sigh

Cryic

Lf percent rock outcrop 1~ obtAined from mop unit deecription. Rating cannot
be mAda on tAxonomic unit. (gOi1 SUt-VA]r  “ANAl, my 1981)

2/ UAe doriaAnt condition for restrictive future. Both bouldere And Atonee
are ConAidAred ia determining eurfAce AreA covered And cl~re for AithAr
bouldery or etony.
(c) (3) (ii) (0)

(NAtionel Soils Handbook, July 1983, Sec.602.00-5

3/ Rate Aevere on Aoile eubject  to l lippAge.

A/ Applies only to AORTA vith fr igid ~0i1 temperAture regimer.

537-10 (NENTC-he 1988)
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SUBPART B - SOIL-WOODLAND INTERPRETATIONS

1537.11-6 Plant competition.

537.11-6(d)

(a) D e f i n i t i o n . Plant competition is the likelihood of the invasion or
growth of undeeirsblo species when openings are made in the canopy.  (Caution:
Plant competition ie not’to be used to determine subclaes rating.)

(b) Ratings.

Slight - Competition of unwanted plants is not likely to prevent the
dcvelopmant of natural regeneration or eupprsee the more desirable specise.
Planted scadlinge have good prospects for drvelopment without undue
competition.

Modsratc - Competition may delay natural desired treee or planted trees
and may hamper stand development but it vi11 not prevent the eventual
development of fully stocked stands.

Severe - Competition can be expected to prevent natural or plented
regeneration unless precautionerg mearures are taken.

(c) Management implications. A modorate  or @ever.  rating indicates the
need for careful and the possible need for site preparation folloving  harvest
release treatments to ensure development  of the new crop. It alerts thr forert
manager to the need for l etablinhing the nev foreat for tree crop production
without undue delay.

(d) Soil factor. caurinR plant competition. In most land resource areas,
plant competition becomes more severe with increased moirture or increased
availsbla  water capacity. Centrally.  it is more severe on poorly drained soils
and on soils with a high aveilablo  water capacity. Do not make esparate
ratings for deciduoun  tree crepe and coniferr.

Table 537-S.--Guide to Plant Competition Rating.  of
Soi ls  for Forest Ueo

Criterie Slight Moderate S*VeKe

1. Depth to eeaeonal >3 1.5-3 *1.5
high vater tablo
(feet)

2. Available vatax capacity 4 2 2-5 >5
in upper 40 inchee
(inches)

(NENTC-June  1988)

4(86)-g
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PART 537 - SOIL-TREE RELATIONSHIPS AND INTERPRETATIONS

537.11-7

5537.11-7 Special consideration - forestry equipment use.

The equipment commonly used in forest management is subject to many soil
related conditions. Table8 that identify the feature reetrictionr to forestry
activitiecl in addition to the rating can be used by woodlend  ovnere  or fores t ry
managers in planning the use of eoilr for vood crope. Use of these tables are
optional. Two forestry activities have been identified for special
interpretations: Site preparation. and haul roads and skid roeds.

$537.11-7a-1  Site Preparation.

(a) Def in i t ion . Site preparation is the mechenised operetions to prepare
a site for planting tree seede or seedlings. The ratinge  are based on
limitations for efficient equipment operation. It is asrumed  that o p e r a t i n g
techniques are used which do not displace or remove topsoil from the site nor
create channels to concentrate storm runoff.

(b) Ratinw.

Slight - Physical site conditions impooe  little or no limitationa on kind
of equipment or tim4 of operation.

Moderate - Phyeical  eite conditionr  impore come limitatione on rho kind o f
equipment and/or time operation. Conditione  reflect a phyeical  l imitation
to the efficient use of the equipment.

Severe - Physical site conditiona are such thet special equipment or
techniques are needed and/or time of efficient equipment operation in very
limited.

(c) Management implicationa. Reetrictione on equipment uee indicates to
a manager the need for chooeing  the right equipment to be used and the need for
timing operations, eo ae to avoid reeeonal limitations.  The more severe the
limitations, usually, the more coetly are the cultural operatione.

(d) Factora  ceueing l i m i t a t i o n e .  Wetneae, f l o o d i n g ,  rockineoe,
stonineae.  rock frameate, denth to hard bedrock, texture, end elope are soil
and topographic featuree  which affect equipment uae in l ite preparation and
planting operationa. Periodr when the eoil im saturated at or near the outface
should be avoided to minimire l nvirolpental damage. In addition, special
equipment ie ueu~lly  roquirod in there periode. Soile  vith flooding hazards o f
long duration should be avoided to prevent d&age  to equipment and/or the
environment. Surface l tonee and bouldere and rock outcrope are probleme for
efficient and safe equipment operation. Rock fragunte and herd bedrock at
very ehallov depthe can interfere vith equipment used in l ite preparation. As
slope gradients increaeo  traction probleme increeee. Clayey end eandp soils
have special traction probleme. Clayey 6oila have reduced traction when vet:
and sandy soils have reduced traction when dry. Severe environmental damage
occurs when rubber-tired or track-type equipment is used on orgenic soils
unleso frozen.

537-Ila (NENTC-JUIW 1988)
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SUBPART B - SOIL-WOODLAND INTERPRETATIONS

537.11-7a-l(d)

Table 537-6a.--Guide to Equipment Limitations for Mechanical
Site Preparation

Criteria Slight
Limit Restrictive
Uodarate Severe Feature

1. Duration of water
table above  1.5
(months)

c 1 l - 3 73 Wetness

2. Flooding None.Rare Freq,long Preq,very Flooding

Rock Outcrop u
Pet. Surfac* Cover
Claee

Boulders :’
Pet. Surfma Cover
Class

Stonea  2’
Pet. Surface Cover
Class

Fraction 3-10 2’
inches in diameter

occas or l e s s

LlO 10-25
1,2,3 4

<3 3-15
0.1.2 3

0,::2 3-15 3

25 25-50

long

3.
>25

5.6
Rock Outcrop

4.

5.

715
4.5

715
4,s

7 5 0

< 10

Too Bouldery

Too Stony

6. Too Cobbly

7.

8.

9.

Depth to hard bedrock
(inches)

USDA Texture 2’

a. Organic mataria

Depth to rock

b. Clayey tuturor c,SIc,SC

C. Sandy textures cos,Ps,s,vFs

Slop* (XI <lS 15-35

FB,HI(.m, Low Strength
MwK.PEAT.SP

Too Claysy

Too Sandy

735 Slope

11 Percent rock outcrop ir obtained from mep unit description. (Soil Survey
Manual, l4ay 1981)
2/ Use dominant condition for rertrictiw frature. Both boulders and stones
are considered  in determining surface area covared and class for either
bouldery or stony. (National Soils Handbook. July 1983. Sac. 602.00-5
(c) (3.1 (ii) (El)
3/ Average percent by vdght from 0 to 10 inchas.
z/ Dominant texture 0 t o 10 inches

(NENTC-.?une  1988) 537-lib
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PART 537 - SOIL-TREE RELATIONSHIPS AND INTERPRETATIONS

537.11-?a-3

l/537.11-7a-3 Haul Roads and Skid Roads.

(a )  Def in i t ion . Haul roadr are access roads leading from log
landings to primary or surfaced roads. Generally, there are unpaved roads
and not graveled. Skid roadr are maintained roads from skid trails to log
landings. The intend of thie rating is to indicate the degree and kind of
limitation for location of haul roadr and skid roadr .

(b) RatinRs.

Slight - There are no serious limitations to location, construction.
and maintenance, or season of uee.

Moderate - There are some limitations which can be overcome vith
routine construction techniques. Conrtruction and maintenance coota are
higher than if rated “slight,” or season of use is oomewhat  limited.

Severe - There are some limitations which require special and/or
expensive techniques to overcome. Construction and/or maintenance costs
are high or season of uee may be severely restricted.

(c) Management imulicatione. Reetrictive features indicate to the
manager the kind of practices needed to overcome the limitations. The
ratings vi11 aid in the selection of the least costly routes.

(d) Factors causing limitations. Wetness, rockiness, depth to hard
bedrock, stoniness, soil strength, slope, soil texture, and flooding are
soil properties and hazards which should be considered in selecting routes
for haul roads. Wetness and flooding affect the duration of we. Rock
outcrops, stones, and boulderr  which are difficult to move
construction when cutting and filling is needed. The soi l
inferred from the MSHTO group ia a maarure of the traffic
the soi l . Slope affecte the equipment ume and the cutting
requirementa.

537-llc (NENTC-JUIW 1988)
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SUBPART B - SOIL-WOODLAND INTERPRETATIONS

537.11-71-3(d)

Table  537-6c.--Guide  to the Locetion  of
Haul Roadr and Skid Bordr

Critarie Slight
Limita

Modrrxte Swrra
Reetrictive

Peeture

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

Duration of vatar <I
table above 1.5 feet
(monthe)

Rock Outcrop(X) 1’
Pet. Surface Cover <2
Cleme 1.2

Depth to bedrock
(inchee)

Herd >40
Soft 720

Bouldere 2’
Pet, Surfeco C o v e r  c3
Cleer 0,112

Stoner 1’
Pet. Surfam Cov*r 43
Cleer D,1*2

MSRTO  groupe 2’ -

Slop.  (X) (15

USDA Texture 2’

A .  Orgenic utrriel -

b. Clqey  tuturar  -

c. sandy t*xturem -

Pr~ction  3-10  21 *25
incher (vt pet)

l - 3

2-10
3

20-40
* 20

3-1s
3

3-15
3

15-3s

c .SIC .sc

cos,Ps,s.vFs

25-50

>3 Wetneee

210
4,5,6

Rock Outcrop

(20 Depth to rock
Depth to rock

Too Bouldery

X5 Too Stony
4.5

A-S Lov Strength

>35 Slope

PgJN,KPT, Low Strength
WCK.PUT,SP

Too Cleyey

- Too Sendy

X0 Too Cobb17

Flooding Nono .Rere Occee Preq Flooding

l/ Percent rock outcrop ir obteined from mep unit deecriptioo. (Soil Survey
Heuel.  Key 1981)
21 Use dominent  condition for restrictive feeture.  Both boulderr  and atoma
ara  coneidered  for determining rurfaco l ree covarod and cleee for either
bouldery or stony. (Netionel Soile Hendbook. July 1983, Sec.
602.00-5(c)  (3) (ii)(E))
A/ Thickoet  leper betveeo 0 end 40 inchee.
A/ Dominent  texture 0 to 10 lnchee. (NENTC-June  1988)
21 Average percontege  by veight fr~~8~lt~340 inchao. 537-l Id



PART 537 - SOIL-TREE RELATIONSHIPS AND INTERPRETATIONS

537.11-a

9537.11-g  Special  conridcrations - peat8 and diressea.

Some forert peatr and disearer are more likely to be A problem on
certain soils. Where.there is evidence of thir problem for a particular
soil, indicate the pert or direare in the interpretation. Relative
ratings are not made for thi8 hazard. Uheto the reletionrhip is
suspected, atate the fact8 ar known. Thin alerta the forest manager to
the possibility of disease or inclect attack. Managera  can avoid the
danger by selecting rrpecicr that are not surceptible,  or may continue
without change except to increase vigilance for early detection and
control.

0537.11-g Special cropr.

Some 8pecializad forertry cropr--Chrirtmae  treem, decorative greena,
nuts--can be grown most profitably on aoilr  with particular character-
i s t i c s . Relative ratings are rarely ured for this management
consideration. Soils believed to be well suited for a epecialired  crop
are indicated ar such. Porert  managerr planning for a apecielired
forcetry crop can choose sol11  boot  suited to the grovth and management o f
that crop.

5537.11-10  Comma  troem.

(a) D e f i n i t i o n . Trees thet generally occur on the #oil ore listed
regardlaw of economic importance.

(b) Ratinga. Liet all of the tree spociea that typicelly grow on
the soi l . Include site index and volume in cubic feet per acre (cfA)
after the name of reveral important comon trees es well as the indicator
species. The  ind ica tor  speciea  io alveyr lirted firat.

(cl M4nagement  i m p l i c a t i o n s . In existing  cltands  there are
generally too many treee for best grovth and development. The forert
manager can improve the forest by favoring rpecior  of higher economic
value or greater potential  for volume growth..

$537.11-11 Truer to p l a n t .

(A) Dof i n i t i o n . The interpretation of treea to plant 18 a lint of
one or more adapted rpeciem for producing tree cropr on the aoil.
Usuelly, there l re developed in colleboretion vith State forertry
organisetiona.

537-12 (NENTC-June 1988)
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SUBPABT  B - sonaooDmau  IBTBMBETATIONS

537.12(d)

(b) Management implications. The far*st manager can  minimize
planting failures by matching the species with the soil. This precaution
is particularly important vith a tree crop because of the long-term nature
of the commitment.

$537.11-12 Understory vegetation.

(al D e f i n i t i o n . Understory vegetation is the collection of p l a n t s
that make up the ground cover below the canopy (under the canopy density
that represents the highest vood production), mostly under 15 feet in
height.

(b) Rat ings. Plants are listed in order of abundance, starting
with the most abundant. States are encouraged to enter the percent of
plant composition by weight or incidence if available.

(12) Management implications. Information on the kinds and amounts
of understory  planta can be used to (11 evaluate the ecosystem, (2) araess
domestic livestock grazing resource, (31 evaluate wildlife habitat
potential, (4) evaluate potential for specialty crop. such as greenery,
(5) identify brush encroachment problems folloving  harveet  cutting, and
(6) classify wetlands.

S537.12 Woodland interpretations for SCS-SOI-5.

(al SCS-SOI- provides the data for voodland  tables D and g of aoil
survey manuscripts. Detailed  instructions for completing SCS-SOILS-S’s ara
found in Part II of the National Soils Handbook, 5407,1(a)(6) and (91.

(bl SCS foresters are responsible for providing, ‘checking. and
reviewing forestry data on SCS-SOL-S’s (See NSR, Part II. )407.1(b)(3).  They
are also responsible for making changes  whoa errors are discovered or new data
are developed (See NM. Part II. 1407.1(e)).

(cl SCS foresters review the
SCS-SOI-6’s to ensure accuracy and
with other states.

(d) It io e s s e n t i a l  t h a t  t h e
vith surrounding soil surveys. If

tables that come  from SCS-SOI-5’s and
currant data use. Thay  mst correlate data

woodland aaction  reflect correlation
there is to be a departure iu voodland__ __ _

productivity and interpretations for the rated hazards from tha current
SCS-SOI-5,  suitable pharos or variants must be established by submitting a
revised SCS-SOI-5. In some circumstancor  erroneous data may have been
selected in adjoining surveys, becaure of extrapolation or estimates  bared
on similar roils or new data may have been l ccuulated that change
previous assumptions. If this happens, documentation l hould offrot the
previous record, and the SCS-SOI- should be rrvisad. Procedures for updating
the soil interpretation record are given in 1407.1(e)  of the National Soils
Handbook. In all cases. the state and NTC staffs should be advised. Tha
forest land data base is useful and essential in giving credibility to the
interpretation. In eases of arbitration, the forest land data base carries
enough weight to establish a changed interpretation.

(NENTC-June 1988)
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PART 537 - SOIL-TREE RELATIONSHIPS AND INTERPRETATIONS

537.13

4537.13 Woodland portion of soil survey manuscripts.

(a) General. After ordination is completed and soil related
management limitations.are  rated , tables and descriptions must be prepared
for soil survey manuscripts or for technical guidea. Woodland tablea D
and E are usually printed by computer by request of the survey party
leader, It may be nacessary  to adjust the tables if more recent
information or final correlation supports the change. For additional
instructions on preparing of the voodland portion of a soil survey. see
National Soils Handbook. Part II, 1603.1fa)(21(vi)(Cl  and (D).

(b) T a b l e s . On receipt of table E. Woodland Management and
Productivity, and table D, Woodland Understory, check to determine that
they contain the latest availeble data. The Productivity Class column
should be changed to Volume in cfA as shoun in the example on page
537-14. Make adjustments as needed. Check all columns for consistency
and accuracy. Have available the final correletion,  to be sure soil map
units are correct. Write in changes and advise all people involved. If
SCS-SOILS-~‘S for adjacent states or MLRA’s  are used, it is likely that
some changes will be necessary to maat local conditions. The state may
desire to supplement table E vith additional tableo  using the guides
537-6a.  537-6b.  537-6~. a n d  537-6d. Examples of these tables are on paee
537-14a and 53?-14b.

(c) Narrative. (1) The forest manegemant and productivity portion
of a soil survey contains both prevrittea and locally prepared
information. The prevritten portion explains the information in Exhibits
9537.101 and 537.97. The locally prepared portion provides general forest land
information on the area such as the tree specie. , acreage, importance, and use.
The state staff forester ie responsible for preparing of the locally prepared
portion.

(21 The map unit descriptions of a soil eurvey contain general
productivity data such as culoination of mean annual increment and
vegetation information for forest soils. The SCS state staff forester can
assist soil scientirtr in obtainin accurate infoeution for each of t h e s e
map units. On some area. prexritten modular paragrapha of forest land map
units are available and are eufficient  for incorporation into a
manuscript. The party leader end forester must vork closely together to
coordinate information on soils and forest land. An example of table D is
ehoun in 9537.101.

537-14 (NENTC-June  1988)
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Hinutes of NEC-50, Soil Survey, Meeting
Northeast Soil Survey Conference

University of Maine, Orono
June 13-14, 1988

The meeting was convened on Monday, June 13 at 800 p.m. by chairman
Marty Rabenhorst. Those in attendance were: Bill Wright, University of Rhode
Island; Bill Waltman, Cornell University; Tom Simpson, Virginia Tech; B e r l i e
Schmidt, USDA-CSRS; John Scencindiver, West Virginia University; Bob Rourke,
University of Maine; Russ Rebertus, University of Delaware; Marty Rabenhorst,
University of Maryland; Karl Langlois, USDA-SCS; Chuck Krueger, Pennsylvania
State University; D. Dobos, Pennsylvania State University; Ed Ciolkosz,
Pennsylvania State University; and Jim Baker, Virginia Tech.

The minutes of the 1987 meeting were approved as written and distributed by
the previous secretary, Marty Rabenhorst.

Comments from CSRS Reorese&g&

Berlie L. Schmidt, USDA-Cooperative State Research Service, replaced C. M
Smith as our CSRS representative. Berlie declared his interest in working with
this Committee and then reviewed Federal Research Initiatives that would be of
interest to those on the Committee. These are largely in area of groundwater
quality, although soil erosion and productivity continues to be emphasized.

ents . . .from AdgUglgtrattve Advia

Administrative Advisor Chuck Krueger reviewed the 1988 Hatch appropriation
which had a 4.9% increase over 1987, essentially covering inflation. Level funding
has been proposed by the Congress for 1989. The 1990 competitive research grants
budget request will include a new $6 million program in basic soil science.
Groundwater quality and low input agriculture are the areas relating to soil science
which will receive new funding in 1989. Lastly, the continuance of the NEC-SO
Committee was addressed. Our Advisor stated that he felt the Committee has a
good record of accomplishments, hopes we will apply for continuance, and,
inasmuch as he believes it is important to rotate office, will ask that a new
administrative advisor be named to replace him.

Qld Busines

1. Committee  on Pedon Data

Bill Waltman  summarized progress in listing soil characterization data
from experiment stations in the northeast. Pedon data is needed from
Virginia Tech, Delaware, Rutgers, and Vermont. Bill then reviewed a method
for entering soil profile descriptions from hardcopy (e.g., theses) using a
scanner. This procedure eliminates laborious retyping of profile descriptions
into computer files.

1
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2.

3.

Bulletin 848. Soils of the Northeastern States

Ed Ciolkosz reviewed the
a decision needs to be made
revise, or take no action.

Soil Sur
. ,

VW Tralnlna  Coursl;

history of this .bulletin.  It is out of print and
by the Committee whether to reprint as is,

Jim Baker gave a followup  report from the Committee established at the
1986 meeting to consider whether a regional field-oriented course in soil
mapping is needed, where one should be held, who would teach it, etc. He
reported that Chris Evans of the University of Vermont has volunteered to
expand her current course into a regional undertaking. A description of that
course was distributed.

New Business

1. uance of NW-50 COW

Chairman Rabcnhorst opened the discussion by reviewing past attendance
at the meetings. Lack of attendance by some members is a result of
insufficient travel funds provided by the Experiment Stations rather than a
low level of interest. Many members fund travel to the meetings from their
research projects. The Administrative Advisor pointed out that by kc&ping
our departmental chairman and Experiment Station directors informed on what
we accomplish, travel funds may more likely be provided. A discussion
followed as to whether it would be desirable to link our off-year meetings
with those of other regional committees; however. it might be difficult to find
another regional committee that has significant representation from within
NEC-50 membership. Another suggestion was that the off-year meetings be
held on a trial basis in conjunction with the Soil Genesis Field Trip, possibly
the day before the field trip.

Next, justification for continuance of NEC-50 was discussed. A list of
accomplishments was read by President Rabenhorst. These included the
establishment of a regional graduate level pedology field course, initiation of
deliberation on the need for a regional field course to teach the principles
and skills of soil survey, evaluation of soil survey research needs in the
northeast, listing of pedon data in the northeast, Bulletin 848 Bils of the
Northeastern United Sm, listing of available soil survey publications, and a
comparative study of soil characterization data in the northeast which was
published in 1985 in Soil Science.  The list of goals includes continued work
to establish a soil database for the northeast region, continued sponsorship of
the northeast regional graduate level pedology field course. possible reprinting
and revision of Bulletin 848, and development of a plan for implementation of
a regional field course in soil survey methods.

Ed Ciolkosz moved that the Committee be continued. The motion was
seconded. The motion was then amended to read “for five years”. It was
unanimously approved as amended.
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2.

3.

4.

The meeting was recessed at 950 and reconvened at 8:30 a.m. June 14,
beginning with a continuation of the discussion of accomplishments and goals
of the NEC-50 Committee. In lieu of the pending offer to teach a regional
soil survey course, it was decided to place the goal for the development of a
plan for implementation of a regional soil survey field course into the
accomplishment category for the justification document for committees
continuance.

The discussion then moved to whether the Committee should continue as
a coordinating committee or seek change to a funded research committee. C.
Krueger stated that the items this Committee addresses probably do not fit
well under a research group. M. Rabenhorst expressed the opinion that there
was not one overriding research objective which would tie this group together
as a regional research group. It was decided that an additional goal of the
Committee should be to explore the development of the Committee into a
funded regional research project.

J .  S c e n c i n d i v e r  SUggeSted  t h a t  t h e  p r o m o t i o n  o f undergraduate
recruitment be added as a goal of the Committee.

.
Peoort  on Soil Geneas  Field WQ

Tom Simpson distributed the final 1988 field trip schedule. Plinthic and
colluvial soils, and soils at high altitudes of the Blue Ridge Province in
Virginia will be emphasized. New Hampshire was suggested as a potential site
for the 1989 field trip.

t on 1988 Sorl Judnlnn

Ray Shipp at Penn State will be the host.

Elections

Bill Wright was elected for the 87-90 term to the NE regional Soil
Taxonomy Committee; Bill Waltman  for the 88-91 term; and Chris Evans (in
absentia) for the 89-92 term, with Tom Simpson elected as an alternate.

Ed Ciolkosz expressed his willingness to serve as regional representative
to the National Soil Characterization Database Task Force and was
immediately accepted for that post. Bill Waltman was named as alternate.
That group will plan strategy on how to accomplish the collation of U.,S. and
state soil data into one database.

R. Rebertus requested he be replaced as incoming chairman. B. Rourke
was nominated and accepted as replacement chairman. John Scencindiver was
nominated and approved as Secretary.

Respectfully Submitted,

Russell A. Rebertus
NEC-50 Secretary, 1988

3
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NORTHEAST COOPERATIVE SOIL SURVEY CONFERENCE
MINUTES OF BUSINESS MEETING

June 17, 1988

Recorded by John Sencindiver

The business meeting was called to order at 10:15 am by Jim Baker,
Conference Chairman. The minutes of the 1986 meeting were formally
accepted. No old business was discussed.

New Business

Jim Baker proposed an amendment to the By-Laws of the Northeast
Cooperative Soil Survey Conference. The amendment was to change throughout
the By-Laws the wording "Head, Soils Staff" to "Head, Soil Interpretations
Staff." The change is needed because of SCS's staffing changes. The
proposal was considered a motion to adopt. The motion was seconded, and
vote for passage of the motion was unaninuus.

Karl Langlois announced the members of the Northeast Soil Taxonomy
Committee as follows:

e Term'

Peter Veneman 1986-1989
William Wright 1988-1990
William Waltman 1988-1991
Christine Evans 1989-1992

William Hatfield 1986-1989
David Van Houten 1988-1990
Carol Wettstein 1988-1991
Marc Crouch 1989-1992

* Term ends January 1 of concluding year.

Karl Langlois made a few, brief comments about the conference. He
thanked all of the committees for the good work they had done. Everyone in
attendance applauded the effort of Dennis Lytle and Ken LaFlamme in the
arrangements made for the conference and the field trip.

The Conference Steering Corrmittee  reported that West Virginia was the
planned site for the 1990 conference. John Sencindiver gave an official
invitation. The Steering Committee  recommended John Sencindiver as Vice-
Chairman in charge of local arrangements. This reconrmendation  was accepted
as a motion, which was seconded and passed by unanimous vote.

Jim Baker symbolically passed the gavel to Dennis Lytle, the incoming
chairman. Dennis adjourned the meeting at lo:45 am.
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BY-LAWS OF THE

NORTHEAST COOPERATIVE SOIL SURVEY CONFERENCE

Purpose, Policies and Procedures

I. Purpose of Conference

The Purpose of the NECSS conference is to bring together repre-
sentatives of the National Cooperative Soil Survey in the
northeastern states tot’ discussion of technical and scientific
questions. Through the actions of committees and conference
discussions, experience is summarized and clarified for the
benefit of all; new areas are explored; procedures are
synthesized; and ideas are exchanged and disseminated. The
conference also functions as a clearing house for recommendations
and proposals received from individual members and state
conferences tar transmittal to the National Soil Survey
Conference.

I I . Participants

Permanent participants or the conference are the tollowing:

The SCS state soil scientist responsible for each of the 13
northeastern states: Connecticut, Delaware, Maine, Maryland,
Massachusetts, New Hampshire, New Jersey, New York,
Pennsylvania, Rhode Island, Virginia, Vermont. West Virginia, and
the District of Columbia.

The experiment station or university soil survey leader(s) of
each of the 13 northeastern states.

Head, Soil Interpretations Staff, Northeast National Technical
Center, Soil Conservation Service.

National Soil Survey Laboratory Liaison to the Northeast.

Cartographic Staff Liaison to the Northeast.

Three representatives from the soils staff of the USDA - Forest
Service as follows:

- One from the Eastern Region, National Forest System
- One from the Southern Region. National Forest System
- One from the Northeastern Area, State and Private Forestry

On the recommendation of the Steering Committee, the Chairman of
the conference may extend invitations to a number of other
individuals to participate in committee work and in the
conference. Any soil scientists or other technical specialists
of any state or federal agency whose participation is helpful for
particular objectives or projects of the conference may be
invited to attend.

By-laws - 1
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III. Organization and Management

A. steering committee

1. Membership

A Steering Committee assists in the planning and manage-
ment of biennial meetings, including the formulation of
committee memberships and selection of committee chairmen
and vice-chairmen. The Steering Committee consists of
the following four members:

Head, Soil Interpretations Staff, NSNTC, SCS (chairman)
The conference chairman
The conference vice-chairman
The conference past chairman

The Steering Committee may designate a conterence
chairman and vice-chairman if the persons are unable to
fulfill their obligations.

2. Meetings and Communications

A planning meeting is to be held about 1 year prior to
the conference. Additional meetings may be scheduled by
the chairman if the need arises.

Most of the committee’s communications will be in
writing. Copies ot all correspondence between members of
the committee shall be sent to the chairman.

3. Authority and Responsibilities

a. Conterence  participants

The Steering Committee formulates policy on
conterence  participants, but final approval or
disapproval of changes in policy is by consensus
of the participants.

The Steering Committee makes recommendations to
the conference for extra and special participants
in specific conferences.

b. Conference Committees and Committee Chairman

The Steering Committee formulates the conference
committee membership and select6 cormnittee  chairman
and vice-chairmen.
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The Steering Committee is responsible for the
kormulation  of committee charges.

c. Conference Policies

The Steering Committee is responsible for the
formulation of statements of conference policy.
Final approval of such statements is by consensus of
the conference participants.

d. Liaison

The Steering Committee is responsible for maintain-
ing liaison between the regional conference and
(a) The Northeastern Experiment State Directors,
(b) The Northeastern State Conservationists, SCS, (c)
Director of Soils of the Soil Conservation Service,
(d) regional and national oftices  of the U.S. Forest
Service and other cooperating and participating
agencies, (e) the Northeast Soil Research Committee,
and (f) the National Soil Survey Conference of the
Cooperative Soil Survey.

4. Chairman’s Responsibilities

a. Call a planning meeting of the steering committee
about 1 year in advance of and if possible at the
place of the conference to plan the agenda.

b. Develop with the steering committee the first and
final drafts oi the conference’s committees and their
charges.

C. Send committee assignments to committee members.
The committee assignments will be determined by the
Steering Committee at the planning meeting. The
proposed chairman and vice-chairman of each committee
will be contacted personally by the conference
chairman or vice-chairman and asked if they will
serve prior to final assignments. SCS people will be
contacted by a SCS person and experiment station
people will be contacted by an experiment station
person.

d. Compile and maintain a conference mailing list that
can be copied on mailing labels.

e. Serve as a member of the editorial board of the
Northeast Cooperative Soil Survey Journal.

By-laws - 3
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B. Conference Chairman and Vice-Chairman

An experiment station representative and a SC5 state soil
scientist alternate as chairman and vice-chairman. This
sequence may be altered by the steering committee for special
situations. The vice-chairman named at the biennial meeting
serves as program leader for one conference and becomes
conference chairman for the next one. The chairman functions
as chairman of the biennial conference and his
responsibilities include the following:

1. Planning and management of the biennial conference.

2. Function as a member of the Steering Committee.

3. Send out a first announcement of the conference about 3/4
year prior to the conference.

4. Send written invitations to all speakers
members. These people will be contacted
phone or in person by various members of
Committee.

or panel
beforehand by
the Steering

5. Send out written requests to experiment station
representatives to rind out if they will be presenting a
report at the conference.

6. Notify all speakers, panel members, and experiment
station representatives in writing that a brief written
summary of their presentation will be requested atter the
conference is over. This material will be Included in
the conference’s proceedings.

7.

a.

9.

10.

Preside over the conference.

Provide tar appropriate publicity for the conference.

Preside at the business meeting ot the conference.

Serve es a member of the editorial board of the Northeast
Cooperative Soil Survey Journal.

The vice-chairman functions as Program Chairman of the
biennial conference and his responsibilities include the
tollowing:

1. Serve as a member of the Steering Committee.

2. Act for the chairman in the chairman’s absence or diss-
bility.

By-laws  - 4
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c.

I

D.

E.

I

3.

4.

Develop the program agenda of the conference.

Make necessary arrangements for lodging accommodations
for conference members, for food functions, for meeting
rooms, including committee rooms. and for local transport
on official functions. Notify all persons attending the
meeting of the arrangments  for the conference (rooms,
e t c . ) . Included in the last mailing will be a copy ot
the agenda.

5. Compile and distribute the proceedings of the conference.

6. Serve as a member of the editorial board of the Northeast
Cooperative Soil Survey Journal.

Past Conference Chairman

The past conference chairman’s responsibilities are primarily
to provide continuity from conference to conference. In
particular, his responsibilities include the following:

1. Serve as a member of the Steering Committee.

2. Assist in planning the conference.

3. Serve as the editor of the Northeast Cooperative Soil
Survey Journal. This responsibility encompasses
gathering information with the other editorial board
members, printing the Journal, and distributing it.

Administrative Advisors

Administrative advisors to the conference consist of the
Northeast National Technial  Center Director, SCS.  and the
chairman of the N.E. Agricultural Experiment Station
Directors or their designated representatives.

Committee Chairman and Vice-chairman

Each conference committee has a chairman and vice-chairman
who are selected by the Steering Committee.

I
I

IV. Time and Place of Meetings

The conference convenes every two years. in even-numbered years.
The date and location will be determined by the Steering
Committee.

I By-laws - 5
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V.

VI.

Conference Cormnittees

A .

B.

C.

D.

Most of the work of the conference is accomplished by
duly constituted committees.

Kach committee has a chairman and vice-chairman. A
secretary or recorder may be selected by the chairman, if
necessary. Connnittee  chairmen and vice-chairmen are
selected by the Steering Committee.

The kinds of committees and their members are determined
by the Steering Committee. In making their selections,
the Steering Committee makes use of expressions of
interest filed by the conference participants.

Each committee shall make an official report at the
designated time at each biennial conference. Chairmen of
committees are responsible for submitting the required
number of commIttee  reports promptly to the vice-chairman
of the conference. The conference vice-chairman is
responsible for assembling and distributing the
conference proceedings.
Suggested distribution is:

One copy ot each participant on the mailing list.

One copy to each state conservationist. SCS, and
Experiment Station Director of the Northeast.

Five copies to the Director of Soils, SCS. for
distribution to National office staff,

‘I& copies to each SCS National Technical Center Head of
Soil Interpretations Staff for distribution and
circulation to both the SCS and cooperators within their
region.

Five copies to the Region 8 and 9 Forest Service Regional
Directors.

Three copies to the National Canadian Soil Survey office.

Much of the work of committees will of necessity be
conducted by correspondence between the times ot biennial
conferences. Committee chairmen are charged with the
responsibility for initiating and carrying forward this
work.

Representatives to the National and Regional Soil Survey
Conferences

The elected Experiment Station chairman or vice-chairman will
attend the national conference. A second Experiment Station
representative also will attend the conference. He is to be
selected by the Experiment Station representatives at the
regional conference.
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The SCS representatives are usually selected by the Director
of Soils and SCS. in consultation with the NENTC Director and
state conservationists.

One member of the Steering Committee will represent the
Northeast region at the Southern. North Central and Western
Regional Soil Survey Conference. If none of the members of
the Steering Committee can attend a particular conference, a
member of the conference will be selected by the Steering
Committee for this duty.

VII. Northeast Cooperative Soil Survey Journal

The Northeast Cooperative Soil Survey Conference will publish
a journal on soil survey and related topics at least once
each year. The journal will be governed by an editorial
board made of the Steering Committee for the Northeast
conference. The editor of the journal will be the past
conference chairman. His responsibility will be to assist in
gathering information for the journal, as well as printing
and distributing the journal.

VIII. Northeast Soil Taxonomy Conrmittee

Membership of the standing committee is as follows:

Head. Soil Interpretations Staff, NENTC, SCS (permanent
chairman, non-voting)

Three Federal representatives
Three State representatives

The term of membership is usually three years, with one-third
replaced each year. The Experiment Station conference
chairman or vice-chairman is responsible ior overseeing the
selection of state representatives.

IX. Silver Spade Award

The award will be presented every two years at the conference
meeting. It will be presented to a member of the conference
who has contributed outstanding regional and/or national
service to soil survey. One or two individuals can be
selected for the award every two years. The selection
committee will be made up of past award winners with the last
award recipient acting as chairman of the selection
committee. If multiple awards were given at the
previous meeting, the chairman of the selected committee will
be elected by the committee. The recipients of the award
will become members of the Silver Spade Club.
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X. Amendments

Any part of this statement for purposes, policy and
procedures may be amended any time by agreement of the
conference participants.

By-Laws Adopted January 16, 1976
By-Laws Amended June 25, 1~82
By-Laws Amended June 15, 1984
By-Laws Amended June 20. 1986
By-laws Amended June 17, 1988
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id! : PROCEEDINGS OF THE 1988 CONFERENCE

As most of you know, the proceedings of our conference are assembled
and distributed by the vice-chairman. The vice-chairman does not print the
proceedings. Thus, we ask you to type, reproduce. and send to Dennis
Lytle. vice-chairman, your talk, committee report or experiment station
report. He should receive the report by July 4, 1988.

In order to  get  continuity in the proceedings, please follow the
~instructions  given below in preparing your materials.

All Information (Talks, Committee Reports and Expt. Station Reports)

1. 8-l/2  x 11 inch paper.
2. Single space typing.
3. Printed on both sides (front and back).
4. One-inch margins right and left.
5. 200 copies.

Talks (Papers, etc.)

Format as indicated under “All Information” plus at the top of the page:

1. Title of talk.
2. Followed by author and organization of the author (SCS, Washington, D.C.;

Pennsylvania State University, etc.).
3. Followed by body of the talk or paper.

Committee Reports

1. Format as indicated under “All Information” plus at the top of the 1st page:
a. Coranittee  number.
b. Committee title.

2. Followed by committee members (indicate chairman, vice-chairman, and committee
charges).

3. Followed by the committee report plus recommendations.
4. Pagination:

Paginate the connnittee reports with the committee number in the bottom
center of the page. For example, 2-1, 2-2, etc.

Experiment Staticn  Reports

1. Format as indicated under “All Information” plus at the top of page one:
a. Name of the Agricultural Experiment Station. For example, Massachusetts

Agricultural Experiment Station Report.
b. Author.

2. Followed by the Report.
3. Pagination:

Paginate the report using the Post Office abbreviation of your state
plus the page number (in lower center of page). For example, MD-l,
MD-2, etc., MA-l, MA-2, etc.

Dennis Lytle
Conference Vice-Chairman
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Center for Continuing Education

Virginia Tech
Blacksburg, Virginia

June 15-20, 1986

4:00-7:00 p.m.

6:00-8:OO p.m.

av  - Ju

8:10-8:20  a.m.

8:20-8:30  a.m.

8:30-8:45  a.m.

8:45-9:lO a.m.

9:10-9:40 a.m.

9:40-10:00 a.m.

lO:OO-lo:20 a.m.

10:20-lo:40 a.m.

10:40-11:00 a.m.

ll:OO-11:20 a.m.

11:20-11:40 a.m.
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llr50-1:15 p.m.

Registrat ion
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ral a
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Vice-Chair

N i l e s  McLoda. State Soil Sci..
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James Nichols,
of  Agriculture
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Richard Arnold, Dir
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ector,

Karl Langlois, Acti ng Chair
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Ron Yeck, SCS, Liason to
the N.E.

Art Holland, Director of
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Bill Reibold, SCS,
S t a f f

Ed Ciolkosz

National Soils



1:15-1:45 p.m. Virginia Soil and
Water Conservation
Programs

1:45-2:15  p.m. VIRGIS-Data Bases

2:15-2:45  p.m. Soil Distribution
Studies in Virginia

2:45-3:00  p.m. Break

3:00-5:00  p.m. Committee #I - Use of
Soil Characteriza-
tion Data for Pur-
poses Other Than
Classification

Committee C2 -
Criteria for Limits of
Properties for
Soil Series

v  - Juu

8:00-9:00  a.m. Panel Discussion -
Soil Surveys Uti-
lized: Post Mapping
Interpretation

9:00-9:30  a.m. Questions and answer
session from the
audience

9:30-1O:OO  a.m. Soil Mineralogy
Characterization

lO:OO-lo:15 a.m. Coffee Break

10:15-11:45  a.m. Committee C3 - What
are the Future Roles
for State Univer-
sities and Experi-
ment Stations in
Soil Survey

Committee C4 -
Developing Inter-
pretative Guides
for (a) Forestry
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Don Wells, Department of Con-
FJerVatiOn and Bistoric ReEOUrCeS
Div. Soil and Water Conservation

Vernon Shanholtz, Virginia
Tech

William J. Edmonds, Virginia
Tech

Ron Yeck, Chair

Martin Rabenhorst, Chair

David Jones, SCS, Va.
Larry Johnson, Fairfax, Va.
John Elder, Virginia Tech
Jay Conta - Va. Dept. Health
Tom Simpson - Moderator,
Virginia Tech

Tom Simpson - Moderator

Lucian Eelazny, V i r g i n i a
Tech

John Sencindiver, Chair

Karl Langlois, Chair
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11:45-1:15 a.m

1:15-2:00  p.m.

2:00-2:30  p.m.

2:30-3:00 p.m.

3:00-3:15  p.m.

3:15-4:00  p.m.

4:00-4:45  p.m.

7:30-9:00 p.m.

Break for Lunch

Final reports from
1984 Committees
fl Erosion-Productivity

Studies
14 Interpretation for

N.E. Soil Maps

On Site Sludge
Disposal in Va.

Soil Water Features
Relating to on Site
Waste Water Disposal

Break

Soil Taxonomy Committee
Presentations

Final Reports from 1984
Committees
12 - Soil Survey Training

Course -
$3 - Role of Soil

in Taxonomy
Series

sese&QQ
N.E.C.-50 Meeting

av - Ju
8:00 a.m.- Field Trip
5:00 p.m.

6:00-8:00  p.m. Picnic - Agronomy
Center

Turf

dav - June
General Session

8:00-9:45  a.m. Experiment station Reports -
15 minutes each
Connecticut----------Barvey Lute
Maine----------------Robert Rourke
Massachusetts --------Peter Veneman
Maryland -------------Martin Rabenhorst
New Hampshire--------Nobel Peterson
New Jersey-----------Douglas Wysocki
New York-------------Ray Bryant

9:45-10:00 a.m.

Tom Simpson - Virginia Tech

John Simon, Virginia Tech

Coffee Break

7



lO:OO-11:15  a.m.

11:15-11:45  a.m.

11:45-1:15  p.m.

1:15-1:30 p.m.

1:30-1:45 p.m.

1:45-2:00 p.m.

2:00-2:15  p.m.

2:15-2:30 p.m.

2:30-2:45 p.m.

2:45-3:00  p.m.

3:00-5:00  p.m.

Experiment Station
Reports:
Pennsylvania
Rhode Island
Vermont
West Virginia
Virginia

OPEN

Lunch Break

Report from the
National Soil Survey
Conference

Report from Southern
Region

Report from North
Central Region

N.E.C.-50 Committee
Report

Report - U. S. Forest
Service

Reports - Other Agencies

Break

Final Committee Work
tl Soil Characteri-

zation Data
12 Criteria for

Limits of Pro-
perties for Soil
Series

13 Future Roles of
Experiment Stations
in Soil Survey

14 InIn;:Eretative

Pridav-

8:00-8:30  a.m. Committee I1 - Use of
Soil Characterixation
Data for Purposes Other
Than Classification

Robert Cunningham
William Wright

John Sencindiver
James Baker

Ray Bryant

A. D. Karanthanasis

N. E. Smeck

Bob Rourke

Ron Yeck

Martin Rabenhorst

John Sencindiver

Karl Langlois

Ron Yeck
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8:30-9:00  a.m. Committee t2 -
Criteria for Limits
of Properties for
Soil Series

9:00-9:30  a.m. Committee 13 - What
are the Puture Roles
for State Universi-
ties and Experiment
Stations in Soil
Survey

Martin Rabenhorst

John Sencindiver

9:30-10:00 a.m. Committee 14 - Karl Langlois
Developing Interpre-
tative Guides for (a)
Forestry

lO:OO-lo:15 a.m. Break

10:15-12:00 Business Meeting
-Plans for 1988
Conference

-Conference Wrap Up
-Adjournment

Karl Langlois
Head, R.E.N.T.C.  (Acting)
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Northeast Cooperative Soil Survey Conference
Karl H. Langlois. Jr.

Acting Head, Soil Survey Staff
Soil Conservation Service

Northeast NTC

1n the last two years we have experienced s steady soil survey program with
many exciting changes and additions. In the next few minutss I am going to
talk about staffing changes, accomplishments, activities. concerns and our
program emphasis.

The staff at the NENTC has undergone a rstical change in the last two years.
We have lost some key people. Ted Miller retired in January 1986. He moved
to Fort Worth. Texss, and I understand he is enjoying his retirement. Horace
Smith transfered to Raleigh, North Caroline, ss State Soil Scientist in April
1985. Oliver Rice transfered with a promotion to Temple, Texas. An addition
to our staff has been Jim Doolittle who transfered from Florida to the NENTC
in February 1985. Jim has national responsibilitv  for the operation of
ground-penetrating radar. Jim Ware transfered from the Virginia state office
to the NENTC in September 1985. He is a soil correlstor and filled the
vacancy left by Horace Smith. The vscsncies left by Ted and Oliver have not
been filled because of a freeze on hiring related to our possible move to Fort
Worth, Texas.

There have been several changes in personnsl at the state offices in the last
two years. The Maryland state soil scientist position is currently vacant
since Dave Yost recently transfered to the Soil Geography Staff in Washington
D.C. In New Jersey, Wendell Kirkhsm retired and Carl Eby who wss assistant
state soil scientist wss promoted to state soil scientist. The assistant
state soil scientist position has remained vacant. John Warner who was on the
soil staff in New York retired. Additions to the New York staff include Kieth
Wheeler from New York and Tyrone Goddard from North Carolina. Dick Googins
who was the state soil scientist in Virginia retired and was replace by Niles
McLods who wss the assistant state soil scientist. Jim Ware transfered to the
NENTC from the state stnff in Virginia. Additions to the Virginia staff
are Marc Crouch from Rhode Island via Saudi Arabia and Dave Jones from
Virginia.

I will take a few minutes to review some of our accomplishments, recent
activities. current concerns and future plans in the Northeast.

Accomplishments

As of the beginning of FY86 (October 1. 1985) we had mapped 114,415,Oll acres,
or 75 percent of the 13 states comprising the Northeast region. We have
published 210 of the 376 soil survey areas in the region. We have an
additional 66 survey areas completed but not published.



The acid rain study started a couple of years ago as a pilot project in Maine
and New York. Later the study was enlarged to include all of the New England
states plus New York and Pennsylvania. This study involved approximately 150
watersheds and included two phases. First the watersheds were mapped and
later the sites were revisited to gather soil samples. Universities were
included in the sampling as receiving laboratories. These labs included the
University of Maine, University of Conneticut  at Storrs. and Cornell.

These were but a few of the many accomplishments we had in the Northeast. I
want to briefly review soma of the actions taken on recommendations made in
our last (19841  conference committee reports.

Committee 1 - Regional Erosion - Productivity Studies - The concerns and
recommendations of the committee were reported at the 1985 National Work
Planning Conference that was held in Fort Collins, Colorado. Action is
currently taking place in Washington to the extent that the crop yield form
will be revised. The committee was discontinued.

Committee 2 - Soil Survey Training Course - An article containing the concerns
of the committee and information generated by the committee is in the process
of being published. This article will stress the forseen problems of soil
ScientistsZhat  do not have field training. The committee was discontinued.
A report will be given later in the week.

Committee 3 - Role of Soil Series in Taxonomy - The committee recommended that
the role of the series not be changed and suggested that fewer problems would
arise if inclusions and normal errors of observation were better understood.
This will be an ongoing process and needs to be implemented in teaching and
training. The committee was discontinued.

committee 4 - Interpretations of NE General Soil Map - The committee
recomended  that interpretations be developed but little has been done.

Areas of Concern

Many times over the last several years we have talked about computerising our
lab data. The National Soil Survey Laboratory has stored most of their recent
lab data on a main frame at the Nebraska State House. This allows us to
retrieve data but does not allow us to query or work with the data. Many of
the Universities have their lab data on a computer that they can use. My
concern is that there is a lot of data that is not computerized. Also it is
difficult to access the data that is computerized. We need to make a better
effort to enter all data and have it available to all Universities and SCS
offices that need to access it.
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The form for the collection of crop yield data has been available for several
years. The data is entered on the Crop Yield form, SCS-SOI-1, and keyed into
the Washington Computer Center. Some states have been collecting data but
most states have collected little or none. The collection of yield data has
been discussed at our last conference and at the National Work Planning
Conference in 1985. The people in this room must be instrumental in seeing
that yield data is collected. I suggest that University personal incorporate
the collection of yield data into their research study plans. SCS personal
must involve other disciplines for collection of the data, we as soil
scientists cannot do it all. We know this database is important and needed,
so lets make a concerted effort to collect the data and enter it into the
Washington Computer Center.

A couple of years ago you received a bulletin from Washington about making a
state general soil map, refered to as STATSGO. Some of the states have been
working on the map and some states have done very little. A lot of work and
time is required in the construction of this map. I anticipate that the NTC
will be involved with some correlation desisions,  especially between states,
and we prefer to know what is involved as soon as possible. My concern is
that time is running short. I encourage you to continue working on the map
and to start joining between states as soon as possible.

Program Emphasis in the Northeast

There is a strong soil survey program in the Northeast. we will continue to
emphasize the importance of a good mapping program. We are also keeping a
steady pace publishing our soil surveys and want to continue or increase that
pace. If older surveys need updating we encourage you to start early to
obtain the needed information. Because of the proposed move of the NTC to
Fort Worth we cannot fill some of the positions that have been vacated and
are, therefore, currently understaffed. We need your help and ask that you
make an extra effort to review the material that you send to the NTC to make
sure it is as error free as possible.

Jim Doolittle has been on the NTC soil staff over a year working with Ground
Penetrating Radar. By the end of this fiscal year he will have used the radar
in 35 states. He has accumulated much data and has knowledge of where the
radar works best. There are many areas in the Northeast where the radar can
be used to its fullest potential and it is time to train field soil scientists
how to use it. Our initial plan is to train field soil scientists in the
Northeast and South regions how to operate the radar. The equipment we have
can be shared by soil scientists and perhaps in the near future another unit
will be purchased.

The function of the NTC with Ground Penetrating Radar will be to train field
soil scientists how to use the radar, provide guidelines for areas in which it
can best be used, and develop ways to use the information. The NTC will also
help with special uses such as developing methods of producing block diagrams
from radar data, and helping develop research projects.

The Ground Penetrating Radar can be used for project soil surveys and basic
soil services. We anticipate that the radar will be used extensively for
determining map unit composition and the stastical  purity of map units.
Universities are conducting many research projects in which the Ground
Penetrating Radar could be used as a tool to give them more information about
the sites.
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The last item I would like to talk about is computers. I believe SCS is
truely in the computer age. Last week the team at Fort Collins released two
sets of software that will be used extensively by SCS in the near future.
They include the 3SD (State Soil Survey Database) and CAMPS (Computer Assisted
Management and Planning System). This software is undergoing testing and
should be ready for distribution throughout the country in the fall or winter
of this year.

The 3SD will be used by all state office soil staffs and will contain all
SCS-SOI-5’s and SCS-SOI-6’s used by the state. It “ill also contain all
official series descriptions used by the state. This information will be able
to be used, and retrieved, in any way it is needed. Some of the data, such as
yield data, will need to be updated. This database will be very important
because it will be the data that will go into the CAMPS program for all
counties in the state. A soil scientist in all state offices will need to
keep the database up to date. This individual will need to spend a lot of
time learning the new equipment and the 3SD program, but the time spent will
provide many benefits by having up to date data available at all times.

The CAMPS database will be used at the county level. Conservationists “ill
use it to develop conservation plans. The program will be able to generate
tables like those currently in soil surveys plus they will generate any
combination of these tables. CAMPS can also be used by soil scientists for
basic soil services. It is a program that will be very powerful and usefull.

Overall we have a strong soil survey program. I anticipate it “ill continue
that way or perhaps become stronger. We have an exciting future with the
extension of Ground Penetrating Rader and the use of computers with our 3SD
and CAMPS databases.

I4
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SOIL SURVEY INVESTIGATIONS
ELLIS G. KNOX

SOIL CONSERVATION SERVICE
WASHINGTON. DC

JlJNE  1986

As an oldtimer in the National Cooperative Soil Survey. I am happy to meet
with you in your regional conference. As a newcomer to the Soil Conservation
Service, I have come to listen, learn, and get acquainted.

At present there are four of us in soil survey investigations on the
National Headquarters staff.

I have general technical responsibility for soil survey inves-
tigations throughout the SCS.

Milt Meyer, who was acting national coordinator, continues to
look after radiation safety. coordinate the national soil
moisture study (in which neutron probe measurements have been
made in Texas, Georgia, Indiana, North Dakota, Washington,
Colorado. and Iowa), and work with EPA on its
acid deposition studies and with ARS on the lead-cadmium study.

Ron Paetsold hss completed his work in cooperation with ARS to
develop a nuclear magnetic resonance device for measurement of
surface soil moisture and, since January, has been making an
overall study of soil climate (water and temperature) with
respect to soil taxonomy, soil interpretations, and standardi-
zation of methods.

Oliver Rice moved about 1 June to Temple, Texas, to take Des
Fuchs’ place with ARS and ERS modelers to provide soil survey
input to the EPIC and other erosion-productivity models and to
extract as much Information useful to the soil survey as possible.

There are modest hopes for s soil-geomorphology position with a
first assignment in the Palouse region of the Pacific Northwest.

In addition, the overall SCS soil investigations program includes the
National Soil Survey Laboratory, as its main effort, and the work of Reese
Berdanier in the South and Erling Gamble in the Midwest and Northeast in
NTC research positions. We should not overlook the research that is and
can he done by SCS state and field office soil scientists. I am looking
for ways to encourage, support (probably not with funds), improve, and
extend these local studies and their results.

-



We all know that the egriculturel experiment stations (AES) at state
universities are a major pert of the NCSS research effort. I want to do 811
I ten to:

learn vhet research is going on.
arrange appropriate assistance whenever possible.
serve es a link or catalyst when that is helpful.

_ - suggest research topics baaed on needs of the soil survey.
encourage SCS soil scientists to undertake graduate study.
encourage SCS state offices to facilitete.greduate study.

We should also recognize that the Forest Service end other participants in
the NCSS contribute to soil survey investigations.

I’ll mention just a few of my current concerna:

1.

2.

3.

4.

There is s major effort to make the data of the SCS laboratories
widely available. This involves merging three date bases of analytical
results and adding pedon descriptions. When we have some  confidence
that we ten handle our own data we will be very pleased to work with
the AES laboratories to develop integrated data bases et national.
regional, end state levels. In the meantime, we welcome end applaud
the AM work that is already going on and will be as responsive as we
cell.

The National Soils llandbook  emphasizes the role of benchmark series to
focus investigative efforts. In practice, we ignore them so thoroughly
that I em about to conclude that the benchmark soil idea is not
useful . Some other way to organize and make best use of our investi-
gations msy be needed. Concentration of efforts in a few selected
soil survey sreea  may give us e level of understanding. about how the
soils relate to the landscape, function in the natural environment,
end.perfom  under use and management , that can be extended to other
soil survey areas.

Ground penetrating radar offers us a new view of the soil. It pro-
bably will not be es revolutionary for soil survey as aerial photo-
graphs, but the possibilities for its use in mapping, research,
special investigations. selection of laboratory sampling sites.
description of mapping units, etc. are exciting. We need to be working
out how, where, how often, end by whom it will be used.

Probably all of you have your own ideas about research needs.

I invite you to suggest what research is needed in end for the NCSS, how it
should be done, who should do it, end what cooperative arrangements would
be helpful. I want to do all I can to facilitate soil survey research to
meet these needs.
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THE NATIONAL SOIL SURVEY LABORATORY

Ronald D. Yeck,
SCS, Lincoln, Nebraska

Within the last year, perhaps the largest change at NSSL has been related
to people--one transfer and several retirements. But there have been
other changes too.

Dr. Maurice Mausbach transferred to National Headquarters where he is
working with the Soil Geography group. Two additional soil scientists
retired this last year as well as a technician and a secretary. Although
the NSSL is not presently scheduled to move as part of the proposed RTC
consolidation, until a final decision is made about the consolidation,
budget and personnel uncertainties will play a role ln filling vacant
positions.

We are proposing to spread liaison duties among more people, perhaps six
or seven, to give more scientists an opportunity to work in the field and
at the same time to provide assistance to the Midwestern States that
Maurice served. This will likely constitute some reassslgnement of areas
for a number of us. We do hope to fill Maurice’s position eventually.
Fred Kaisakl and Larry Brown have been promoted to head of the Soil
Chemistry Section and Analytical Staff Leader, respectively. We do plan
to fill the positions they vacated as well as the technician and clerical
positions.

Because we have been somewhat shorthanded during the past year, our
analytical backlog has increased from 6 to about 9 months. Once positions
are filled again, hopefully that backlog can be reduced.

In addition to the services with which you are familiar, some additional
ones have been added since we last met. NSSL data are now directly
accessible through a computer program called INTERACT. This allows you to
search for the availability of data by county or state, series, or by
taxonomlc code and then select from that listing, the data that you want
to retrieve. Very shortly computerized descriptions will also be
available from a companion program.

We can provide trace element data (8, Se, Cd, Pb and others) on selected
projects, although it is not part of our routine characterization. otto
Baumer of our lab, cooperating with drainage and irrigation engineers
developed a program to produce water retention curves that are used in the
DRAINMOD  model. The curves can be developed automatically from stored
data or from values provided by the user where values need to be estimated.

In summary, we have had personnel change8 which will have some effect on
our program, but should not cause any decrease in services. We are
dealing with budget constraints, as are most of you, and that may be
reflected some in travel as well as equipment budgets. Some services have
been added which we think you will find useful. We will continue to
respond to new needs, many of which will come with the continued shift to
more basic soil services activity.
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COMMENTS FROM TtiE NORTHEAST NTC
Arthur B. ,Holland

Soil Conservation Service
Cheater, Pa.

I would liks to discuss three items: the NTC consolidation, the
Productivity Improvement Program (PIP), and soil survey production in the
Northeast.

But, before I get into them I want to reemphasize what Karl Langlois has
said. Soil productivity is one of the areas where we lack information
that should be available to us to help us do our jobs. This very
important data has been left out over the years. I tell the soil
scientist that part of the problem is that the information is to be
recorded on a Soils-l Form; aa a result, nobody else feels he has a
license to touch that form! Personally, I think the data should be
gathered not only by soil scientists, but by others who need and use the
information.

Let me talk a little about the NTC consolidation, which several of you
have asked about. I did not check with Washington this morning, so I may
not be up to date; but I’ll tell you what I know as of last week.

You may have heard, at the end of January the Chief of Soil Conservation
Service announced that we would donsolidate  the four NTC’s into one
technical center. The NTC’s at Lincoln, Portland, and Chester would be
transferred to Fort Worth. The original date set was January 3, 1987.
About 3 weeks ago, the Secretary of Agriculture announced that he was
delaying approval of the consolidation until additional information had
been gathered from state agencies and SCS state and field offices. A
final decision will be made no later than February 1, 1987. An
implementation committee has been put together, with several
subcommittees looking at the various functions of the NTC. This
committee will meet to write the mission and function of each of the NTC
staf fs .

Both Peter Myers, the new Assistant Secretary of Agriculture, and Wilson
Scaling, Chief of the SCS, are strongly in favor of consolidating the
NTC’s.

Currently, the NTC’s at Lincoln, Portland, and Chester are not permitted
to maka any permanent promotions or fill positions that become vacant
because of retirement or transfer. However, at present the Northeast NTC
has a vacancy announcement out for a temporary head of the Soils Staff.
We’ve been without a head of staff since Ted Miller retired the first of
the year. The temporary position will be in effect until February 15,
which is the date we were originally scheduled to move.

Let me now address the Production Improvement Program. In 1955, the
Bureau of the Budget established a policy wherein the government would
not do any work that could be done by private industry. This laid on the
back burner for many years until the past administration took office. We
are now actively implementing the policy under the A-76 Program. Al l
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programs of the government are being evaluated to see what is inherently
governmental type work and vhat vork can be performed outside of the
government.

I happen to be on the committee that is looking at the SCS’s Soil Survey
Program. The Chairman of this committee is Verne Bathurst, State
Conservationist of Arizona. He used to be SCS’s Deputy for
Administration in Washington. Also on the committee are BuddPountain,
State Conservationist for South Dakota; Tom Wetmore,  an Area
Conservationist in North Carolina; Jim Talbot, National Soils Engineer in
Washington; and Ken Hinckley, as Advisor. Buell Ferguson,  Assistant
Chief for the Midwest, represents the Chief on the committee. We have
met several times, putting together questionnaires and gathering
information and data.

Four state soil SciSntiStS, four area or resource soil scientists, four
project leaders, and four soils mappers met with us to list all the tasks
and functions they perform in their positions.

These specialists recommended that the position known as “Basic Soil
Scientist” be called “Soil Resource Specialist.” They felt that basic
soil service is not really what wp want that position to do, - Another
change they suggested was to call the field staffs “Projects” rather than
“Party. ”

These 16 people were from the four regions of the Soil Conservation
Service, representing both large and small states. We had people from
New Hampshire, as well as Texas -- we tried to get a true cross section.

After this group gave us a list of all their tasks, we put them together
and sent them out to a representative sample of soil resource
specialists, mappers, and project leaders, as well as all state soil
scientists. We asked them to list the amount of time they spent on each
one of these tasks, and if there were tasks that weren’t included to add
them to the list. We have accumulated this data and now have a pretty
good picture of how and what is being done in the soil survey program. I
think in another 6 or 8 months we will have a final report.

The same committee will be doing a similar study for the cartographic
program.

The last item I would like to discuss with you is soil survey production
in the Northeast.

Records I have reviewed show there are about 113 soil scientists in the
Northeast who are out mapping. There are, in the Northeast, about 35
million acres in 101 survey areas remaining to be mapped. Looking at the
rate of production over the last 5 years, the average acres mapped were
23 thousand acres per staff year. Eight states are still very active in
the mapping process. The states that are published are still doing some
mapping, but this data is based on the eight states that have not

I
I
I
I
I
I
I
I:
I
I
I
I
b
I

I

I

I

I

2



,I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

completed their mapping “once over.” The range of production varies from
13,000 acres per staff year, which is very very low, to a high of 41,000
acre* per staff year. At the present mapping rates. one state will not
complete field mapping for 35 years, four states should finish within the
next 20 years, and three states should finish within the next 10 years.

Chief Scaling is dedicated to getting the entire United States mapped and
published as soon as possible.

I appreciate the opportunity to speak to you and meet with you.
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Virginia Geographic Information System (VirGIS):
Soils

V.O. Shanholtz and P.A. Hellmund
Department of Agricultural Engineering

Virginia Tech

Introduction

In February 1965. Virginia Tech began work on a project for the Division of Soil and Waler
Conservation of the Virginia Department of Conservation and Historic Resources to develop
a cost-effective , accurate, and timely method of estimaling  agricultural non-point source pol-
lution source potential for the Chesapeake Bay. The purpose of the system developed
(Virginia Geographic Information system - VirGtS) was to provide a method for identifying and
prioritizing critical non-point pollution areas. Potential soil loss was assumed to index pol-
lution potential and was calculated by the Universal Soil Loss Equation (USLE) with a delivery
ratio (DR).

Map data, which were required for each factor of the USLE and DR calculations, were sum-
marized on the basis of a uniform grid superimposed over the map: Each cell represents an
area one hectare (2.4 acres) in size.

Activities with soils have involved the following related activities.

. Encoding soils into the VirGlS data base for the Chesapeake Bay study.

. Developing software interface for single phase soil mapping interpretation data placed
on magnetic tape at Ames, Iowa.

. Creating a soil mapping unit attribute rile from data contained on magnetic tape.

. Developing procedures to encode and mathematically rubber sheet unrectified geld soil
survey work maps.

. Develop methodology to electronically generate final soils map from field work sheets and
USGS topo sheets.

Chesapeake Bay Study

This is by far the largest task that we have undertaken in the VirGlS laboratory. When the
current contract with the Division of Soil and Water Conservation is completed, the soils data
layer will contain approximately 6 million acres and will cover 31 counties. Current plans are
to complete the entire state, although all future efforts will be subject to the availability of
funds.

These data are stored in a raster format, each cell representing 1 hectare of area. The raster
format was chosen because of cost constraints and the need for the data encoding to be
completed in a very short time span (3 months). Logistically, manual encoding was the only
feasible option.

U.S. Geological Survey 7 112 minute topographic quadrangle maps (1:24000)  were used as the
base map. The Universal Transverse Mercator (UTM) projection was used as the coordinate
system. All soils data were referenced to the State Plane Coordinate System of the base map,

Virginia Geographic Informalion  System (VirGIS):  Soils 1
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which required a projection transformation. This was accomplished manually by the following
steps.

1. The county soils surveys were pieced together according to the State Plane Coordinate
system, which is shown on these maps.

2. This map was then was overlaid on a county map containing only the UTM and State
Plane Coordinate systems, and

3. The maps were then cut apart based on UTM coordinates.

The soils data were digitized and encoded into a soil mapping unit map file. based on a ma-
jority assumption. This assumption says select the mapping unit that occupies the greatest
percentage of a cell. The soil erodibility factor (K) for the USLE was determined for each soil
type from county soil survey reports and from discussion with local District Conservationists
when data were unavailable. From this attribute list and the mapping unit map. a soil
erodibility map was derived.

Software Interface

Software has been developed to retrieve the single phase soil interpretation data from mag-
netic tapes. This involved using the PL 1 programming language for tape excess and creating
county soil mapping unit data attribute list readily accessible by Fortran  77 software.

Menu driven software then was developed that allows the creation of data layers from the
altribute  file compatible with the VirGlS map files. For example, maps of depth to top soil can
be quickly generated and hardcopy maps displays made for the area of interest. Also, from
the attribute list the T factor can be readily obtained and used with the R, LS. and K maps to
generate the erosion index (El) required in the new Conservation Compliance Program being
administered by the Soil Conservation Service (SCS).

These two are but a few of the many uses of soil interpretation data.

Digitizing Soil Survey Field Work Sheets

Unrectified soil survey field work maps were digitized using the Vector method with the arc-
node strategy. This strategy provided an aesthetically pleasing appearance as the maps look
“hand-drafted” and the arc-node (DIME) file structure provided a complete topological file for
use in various Geographic Information System functions. Algorithms were developed to rec-
tify data to match USGS Quadrangle maps at 1:24000  scale.

If a current pilot project, which is being completed under contract with SCS, Richmond,
Virginia. is successful from both the quality of computer assisted rubber sheeting and the
quality of map graphics, attention will focus on a production oriented computer assisted sys-
tem to digitize held survey map sheets, rubber sheet the digitized data, complete map com-
pilation and generate a publication quality soils map.

Summary

A Geographic Information System is being developed for the Virginia Chesapeake Bay Drain-
age area. The data base, in raster format at I hectare cell size. has been completed for the
York and Rappahannock drainage basin. Current development is with the Shenandoah and
parts of the lower James drainage basins, and Northampton County on the Eastern Shore.
The soils data for the two counties will be entered using the Vector method and rasterized to
a i ha cell size.

Menu driven software has been developed to extract soil characteristic data from magnetic
tape files created at Ames, Iowa and to create digital maps to match the VirGlS data layer
format.

Computer software is being developed that will allow soils survey field work maps to be
digitized, rubber sheeted, compiled, and publication quality soils map generated.

Virginia Geographic Information System (VirGtS):  Solls
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SOIL DISTRIBUTION STUDIES IN VIRGINIA

W. J. Edmonds

Department of Agronomy
Virginia Polytechnic Institute and State University

Blacksburg, Virginia 24061

While soil fmonomists  may be content to study and characterize points on the landscape,
pedons, soil surveyors, soil comlators,  and soil swv~. urers must concern them~clves with ge-
ographic distributions of soils (Campbell and Edmonds, 19&4).  This concern may be subjective,
based on intuition and experience of soil mappers, or objective, based on quantitative studies.
Conclusions drawn from these studies  depend in part on inferences drwn from measurements.
For this reason, soil xmvyors,  soil cotrelators.  and soil survey users must be aware of the charac-
teristics and significance of measurements used to characterize soils. Detailed discussions and ref-
erences concerning measurements are presented by Churchman and Ratoosh (1959).

Measurements are values that provide names for soils or reflect magnitudes or amounts of
their characters. The manner in which values represent soils determines the scale of measurement
and type of statistical procedure used to analyze them (Davis, 1986). Soil scientists use nominal,
interval, and ratio scales  to characterize soils and study their distributions.

The objective of this presentation is to present some of the methods of data analyses used
by the Virginia Cooperative Soil Survey to study geographic distributions of soils and their prop-
erties. l’he Virginia Cooperative Soil Survey includes the U.S. Forest Service, Soil Conservation
Service, and the Virginia Polytechnic institute and State University. Discussions of these studies
will be in relation to scales of measurement given above and to appropriate statistical methods for
analyzing the data.

NOMINAL SCALE

Nominal scales  of measurement classify soils into mutually exclusive categories of equal rank.
These categories provide names or identities for soils and enable us to count them. Placement of
soil profiles into taxonomic classes is an example. Identification of one soil profile as Frederick and
another as Sassafras implies nothing about the relative importance or magnitude of the two profiles.
With the nominal scale, the number of soil profiles occurring in map units can be counted, and
certain nonparametric  statistical tests are appropriate.

Statistical Evaluation of the Taxonomic Composition of Three Sdl Map Ikits  in Virginia (Mnonds
and Lentncr,  1986)

Probabilities of observing soil profiles that classify the same as soil profiles that are members
of the the dominant taxon in map units are given by Edmonds and l,entner  (1986). Classes of soil
protilcs within each map unit were considered to be biiomially distributed.  Correspondence bc-
tween the class of a soil profile and the taxon used to denote the majority of the soil profiles in the
map units was considered a success. Placement of a soil profile in any other taxon was considered
a failure. If the probability of success remains constant from observation to observation, the usual
estimator of success. p, for a single future random observation is:

p=x
n (1)

where x is the number of successes in n observations (Sokal  and Rohlf, 1969; Lentner, 1984).
Two-sided confidence intervals for p can be obtained from tables (See Table A.3 in IIoUander  and
Wolfe, 1973) and graphs (See Table A.4 in Lentner, 1984).

The probability of observing exactly x profiles that belong to the same class as the dominant
taxon for a future number of random observations, n, within a map unit is estimated by:

P(x) = fl!_-p”q” - =
x!(n - x)!

1



where p is estimated by i and 4 is estimated by 1 - j.
observing a stated map unit composition.

Then, P(x)  estimates the probability of
The probability of observing x or fewer soil profiles is

estimated by the cumulative probability function, F(v), where:

n(v) = P(x 5 v) = P(x = 0) + P(x = 1) + ..’ + P(x = v) (3)

The probability of observing  more than x profdes  in a map unit is estimated by:

P(x>v)=  I-F(v) (4)

Conclusions

The probability of observing the dominant taxon in a map unit based on several  random
observations; i.e. the distribution of the dominant taxon and inclusions, is considerably less than
the probability of observing the dominant taxon based on one future random observation, the
probability implied by the map unit composition given in published soil survey reports. However,
the probability of observing soils with similar responses to use and management can be much higher
because  map unit defmitions  take into account local characteristics of the soil and landscape.

Properlies  and Classification of Residual Soils Derived from Cambrian and Ordovkian  Limeslows
and D&mites  in Southwestern Virginia (Edmonds and Rector,  1985)

The application of soil series concepts (nominal scale) to the naming of soil profiles in a
mapping context was simulated by Edmonds and Rector (1985). Soil profiles were identified as
members of the Frederick, Groseclose, and ladi series, using field observable properties, in and by
soil scientists currently mapping soils in Washington, Smyth, Wythe, Roanoke,  Botctourt, and
Rockbridge  Counties.

Ranges in characteristics for soils identified as members of the Frederick, Groseclose, and
ladi series by the soil scientists were compared using quautile distributions. Plots of these dis-
tributions revealed considerable overlap in all the characteristics studied.

Distributions of base saturation of soils identified as members of the Frederick, Groseclose,
and Lodi series spatmcd the limit of Ulfisols  and Aljisols,  of montmorillonite  in the clay fraction
spanned the limit of kaolinitic  and mixed mineralogy classes, of clay content spanued the limit of
fine and veryyline  particle-size classes of AIfisols with median values near 60 percent, of kaolinite in
the clay fraction spanned limits of kaoliniric  and mixed mineralogy classes with median values near
50 percent, and of quartz and feldspar in the sand fraction spanned the limit for fiapludults  and
Paleuduh  with median values near 90 ar!d 10 percent, respectively.

Conchsions

Distributions of the soil characteristics studied indicated that the current concepts of the
Frederick, Groseclosc,  and Lodi series, held by the soil scientists, represent the same kind of soil.
In addition, the central concepts of numerous soil properties for these series as identified in a
mapping context correspond to taxa limits as specilicd by Soil Survey Staff (1975).

INTERVAL SCALE

Interval scales of measurement rank observations into categories of equal intervals. Interval
scales have no natural zero or point of nonexistence and can have negative values. Soil temperature
is an example. The origin of the temperature scales was arbitrarily chosen is the freezing point of
water. To convert from one interval scale to another, we must multiply or divide and add or sub-
tract to shit the arbitrary origin. Although interval scales, in theory, convey less information than
ratio scales, all types of mathematical and statistical operations can be performed with them if
samples are normally and independently distributed.

The null hypothesis that data values are random samples from normal distributions can be
tested using the Shapiro-Wilk  W statistic if the sample sires are less than 51 and by the
Kolomogomv  D statistic if the sample sizes are greater than 51. Values associated with the
Shapiro-W& and Kolomogorov  tests are computed by the IJNIVARIATE  procedure (SAS Insti-
tute, Inc., Basics, 1985). When samples are not normally distributed, the nonparametric  Kmskal-
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Wallis test is an appropriate substitute for the parametric one-way analysis of variance test, the
nonparametric Wilcoxon rank sum test is an appropriate substitute for the parametric independent
t-test, and the nonparametric Wiicoxon signed rank test is an appropriate substitute for the
parametric paired t-test (Hollander and Wolfe, 1973). There are many other nonparametric  statis-
tical tests that can be used when assumptions related to parametric test are not valid. T’hcse
nonparamctric  tests are less powerful than their paramcttic counterparts when assumptions related
to parametric tests are valid. However, these nonparametric tests are vastly more powerful than
their parametric counterparts when assumptions related to parametric test are not valid because n
-levels associated with the F and I tests are not maintained.

Spatial Lstimatm of Soil Temperature (Fdmonds and Camphell, 1984)

Average annual soil temperature at locations within a grid network of stations was estimated
by Edmonds and Campbell (1984) using least-square polynomials (trend-surface analysis) where
soil temperature and the west-east and south-north grid coordinates were measured using interval
scales. DCscriptive  statistics for the data used in this study were mean of 14.57” C! standard devi-
ation of 1.42, and skewness of -0.198. A modified version of the Kolomogorov-Smnnov  D statistic
(Barr et al., 1979) was used as a test statistic for the null hypothesis that the data values are a ran-
dom sample from a normal distribution. The a(D) for these data was 0.114, indicating normality.

Trend surface analysis is a mathematical method of decomposing the spatial distribution of
a dependent variable (I’,), such as the mean annual soil temperature, into two components. The
trend-surface model is:

Y, = I[ + 4 + El (5)

where Y, is the mean annual soil temperature,  f, is a regional trend, ( is a local trend and E, is the
error in measurement at a given geographic coordiiate. A trend may be defined as a linear function
of the geographic coordinates (X,X,) of a set of observations (YJ so constructed that the squared
deviations from the trend are mi&ticd (Davis, 1973). A linear-trend-surface equation based on
mutually perpendicular geographic coordinates X, and X, is:

A

Y = b,, + b,X, +  b& (6)
where 6p is a coeflicient  related to the mean of Y, b, is a west-east coordinate component, 4 is a
south-north coordinate component, and Y is the estimated value at a given location. Equation (6)
describes  the orientation of a plane surface calculated to minimix the squared deviations from the
original data values.

Because not all distributions are best approximated by plane surfaces, and because we cannot
know beforehand the form of the distribution of the surface, we may wish to approximate by ex-
pansion of the polynomial equation to higher degrees. A second-degree trend-surface equation has
the form:

Y = b,, + b,X, + &X2 + b3Xf  + b& + b5X,X,

and a third-degree trend-surface equation has the form:
1

(7)

Y = b, + b,X, + bJ, + &Xf + b.,X; + b,X,X,  + b6X; + b,X; + b,X:X, + f@‘,X: (8 )

Suhjcct  to limitations of the available data, successively  higher-order surfaces will provide
better descriptions of the variation of the dependent variable. Ilowcver,  the objective is to concisely
describe the essential characteristics of the distribution, an objective that is best met by the simpler
lower-order surfaces. Often it is difhcult  to assign a reasonable physical interpretation to the more
complex higher-order surfaces. Therefore, we confime our analyses here to simple surfaces.

The goodness-of-tit of a surface may be tested by comparing the variance due to regression
and variance due to deviation. If the Y, ‘s (mean annual soil temperatures) are randomly and
normally distributed and the variances of regression and deviation are equal, we may regard the
b,‘s calculated by the least square method as estimates of the true population regression coefficients
(g,‘s)  and test hypotheses about their nature (Davis, 1973). Mean squares due to regression divided
by the mean squares due to deviation form an F-ratio that can be used to test the signiticance of a
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trend or regression. Degrees of freedom (m) associated with regression are determined by the
number of coefhcients  in the polynomial equation titled to the data. Degrees of freedom associated
with deviation are determined by the total dc&Tecs  of freedom (n-l), where n is the total number
of observations, minus degrees of freedom associated with rcgrcssion, i.e.
the null hypothesis:

(n-m-l). The I-ratio tests

against the alternative:

H0:f3e = pt = p2 = ,,. = p, = 0 (9)

HO states that the partial regression coefficients arc equal to zero and no regression or trend exists.
Sum of squares  due to regression for a higher polynomial equation minus the sum of squares of a
lower polynomial equation divided by the difference in regression degrees offreedom gives the mean
squares of regression due to increasing the dcgrec of the polynomial. Mean squares due to in-
creasing the polynomial degree divided by the mean squares due to deviation for the higher
polynomial fortn an F-r:-raGo  that can be used to test the signiftcance of the contribution of the ad-
ditional partial regression coefficients. Degrees of freedom associated with the mean squares due
to increasing the polynomial degree are determined by the difference in the number  of partial rc-
gression eoefftcicnts.  The F-ratio tests the hypothesis:

against the alternative:

110:  P(k+ 1) = P(ki2) = “’ = B, = 0 (11)

/j”: P(k+ I)# P(k+ 2)~ .” I Pm + o (12)

b$ states that the partial regression coefftcients  after the kth term are equal to zero or do not con-
tnbute  significantly to rcgrcssion produced by PO through b,.

A trend surface can describe only the regional variation of soil temperature, as detemtined
by rather broad-scale climatic controls, such as latitude, elevation, propinquity  to the Atlantic
coastline (in the instance of Virginia), and prevailing winds. At any given location, the observed
tcmpcraturc is determined not only by these climatic controls, but also by local, site-specihc  factors,
includiig soil color, local topography, aspect, moisture status, vegetative cover, etc. l’hese local
departures from the regional trend are observed at specific  locations as the numerical diicrence
between the mean annual soil temperature calculated by the trend-surface polynomial and the ob-
served estimate of the mean annual soil temperature. These differences (residuals) are used to
evaluate the fit of a given trend surface, as their magnitude, sign, and pattern reveal areas where the
trend surface has an cspccially good, or poor, fit in relation to the original data.

Conclukm.r

‘f’he thud-degree trend-surface equation provided the best tit for the observed values for esti-
mated mean annual soil tcrnpcraturc throughout the state of Virginia. Residuals can be explained
by effects of local topography. Areas with high elevations in the Blue Ridge and the Ridge and
Valley regions were cooler than predicted while areas with low elevations in the Piedmont and
Kidge and Valley regions were wartncr than predicted.

Solution to Eq. 8 using the X, and X2 coordinates for a given soil survey area with this grid
can be used to determine the weather station that best approximates the estimated mean annual soil
temperature or to estimate the soil temperature for a survey area without a weather station.

Isotherms produced by the third-degree trend-surface show that the 15” C isotherm which
separates the mesic and themtic soil temperature classes (Soil Survey Staff, 1975)  also separates the
Virginia Piedmont into approximately equal parts. If 1” C leeway on either side of this isotherm
can be assumed, since it represents only an estimate, then soil series of either mesic or thermic
family placements ran be correlated throughout the Piedmont and northern Coastal Plain including
the Eastern Shore.
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RAl’lO SCALE

Ratio scales of measurement have equal intervals between steps and a true zero point.
Measurements of length, mass. etc. are of this type. A soil horizon 100 cm thick is twice as thick
as one 50 cm thick. A horizon with zero thickness does not exist. In addition, we agree that
“negative values” are not possible. To convert from one ratio scale to another, such a~ inches to
centimeters. we must multiply.

Ratio scales are the highest form of measurement. Most soil characte&tion  measurements
are made using ratio scales. All types of mathcmaticai  and statistical operations can be performed
on these measurements if samples are normally and independently distributed. Tests for normality
and alternative statistical procedures are the same as those described for interval measurements.

Variance and Scale Influences on Classifying and Interpreting Soil Map Units (Fdmonds,  Baker,
and Simpson, 1985)

A nested analysis of variance design was used to evaluate distributions of variance contributed
by laboratory and sampliilg procedures, by profiles within circular 7 m diamctcr site, by sites within
delineations,  and among delineations of three map units for several soil properties measured using
ratio scales.

Observations  (Y& e.g., base saturation, pH, oxidic ratio, etc., in carh map unit were as-
sumed to be cxplainabie  by the linear model:

YUkr = TV + D, + .$, + P,jk + EiJkl (13

where p represents  an over all mean; D, represents tho effect due to a particular delineation; Sjj re-
presents the effect due to a particular site; I’, rt represents the effect due to a particular profile; and
Q,, represents the residual or error variance. tj sual normality properties of D,. $ Pdyk,  and +, were
assumed;  i.e., these components are normally and independently distributed wth zero means and
respective variances of a& o3, 0; , and cr: (Bdmonds, et al., 1982). Numerous statistical texts, e.g.,
Sokal and Rohlf (1969),  give computational methods for analysis of variance. The ANOVA pro-
cedurc in the Statistical Analysis System (Ban et al., 1979) was used to compute mean squares (MS)
necessary for estimating amount of total variance contributed by each component in the nested
experimental design.

Estimates of the total variance contributed by each component in the above linear model were
computed by the VARCOMP  procedure (Barr ct al., 1979). Percent of the total variance contrib-
uted by each component in the sampling scheme was estimated by dividiulg variance contributed
by each component by the total variance (Sokal  and Rohlf, 1969). Variance contributed by dclin-
eations,  KY+,, was estimated by:

0; =
MS,  - MS,

bcr

whcrc MS, is mean square for delineations and MS, is mean square for sites taken from the ap
prop&e ANOVA table, r is the number of replications in the laboratory, c is the number of pro-
files per site, and b is the number  of sites per delineation. Variance contributed by sites, a:, was
estimated by:

MS, - MS,
o: = cr (1%

where MS, is mean square for profiles. Variance contributed by profdes,  a$, was estimated by:

MS, - MS,
o;= r

where MS, is mean square for error. Residual variance, 02, was estimated by MS.. Total variance,
o+, was estimated by:

-



Sampling and laboratory procedures are sources of variability in measurements of soil prop
&es. Variances contributed by these procedures are included in the residual DI enor variances.
Residual variances in this study were small for base saturation, clay content, and free iron indicating
fairly precise sampling and laboratory techniques for estimating these properties. Conversely, rcsi-
dual variances were large for pH, quartz in the sand fraction, kaoliite  and gibbsitc  in the clay
fraction, and the oxidic ratio. Therefore, we cannot be certain that we have measured real diier-
ewes in soils when dissection of these properties are used to differentiate classes.

In most instancc5, less than 50 percent of the variance in observed measurements were among
delineations indicating that most of the variance in the soil properties studied were included within
delineations, i.e., most of the variability was contributed by sites, profIles, and replications in the
laboratory.

Taxonomic Variation within Three Soil hlap Units in Virginia (almonds, Campbell, and Lentner,
1985)

Numerical taxonomic procedures; principal component, cluster, and discriminant  analyses;
were used to examine the taxonomic variation of map units in second-order soil surveys and to
evaluate taxa in Soil 7hronom~ as designators of map unit content, phenetic similarity of soil pro-
files, and soil characters  as class different& Data used in this study represented both ratio and
interval scales of mcarurcmcnt.

Eigenvectors  and their cigcnvalucs  that constitute the principal components of the variance-
covariance  matrices were extracted using the FORTRAN program given by Davis (1973). Principal
component scores were derived using applicable standardized morphological, chemical, physical,
and mineralogical data.

Cluster analysis is a method for systematically searching for order and similarity in character
space. The objective  of cluster analysis is to arrange soil proliles  into relatively uniform groups so
that relationships within and among these groups are revealed. The soil profiles were grouped by
the weighted pair-group method (Davis, 1973) using the Euclidcan distance (Arkley,  1976; hlathcr,
1976) as a similarity cocllicient. Heterogeneity within clusters or groups increases as the simiJarity
cuclficicnt increases.

Discrimination is the task of assigning individuals to categories based on prior knowledge of
group charadcristics. The soil protilcs were grouped beforehand according to their degree of
phenctic similarity by cluster analysis. Discriminant functions were calculated using the
I~ORI’RAN  program given by Davis (1973).

Taxonomic purity was not attained within 7 m at any categorical level in Soil ‘/‘&~onomy, and
four soil orders were necessary for objectively  designating the pedologic  content of a map unit.
Comparisons of groups of soil profiles by Soil Taxonomy and clusters defied by phenetic similarity
revealed that phenctictiy  similar soil profiies were placed in diffwent  taxa and phcnetically different
soil profiles were combined in the same taxon. Any given soil character was not considered to be
accessory to any other character because of low covariance. No single soil character could be
identilied as an effective diflerentia when evaluated in light of its loading onto the eigcnvectors.

I’ropertics,  Cla..ification,  and Upland Oak Site Quality for Residual Sdls Derived from Shales,
l’hyllites,  Siltstones,  and Fine-grained Sandstones in Southwestern  Virginia (FCmonds,  Rector,
Wilson, and Arnold, 1986)

Discriminant analysis was used by E!dmonds,  Rector, Wilson, and Arnold (19R6)  to select
differentiae for separating soils de&cd from four parent materials deposited during three geologic
periods.

Broadly defined classes of Ochrepts  (Soil Survey Staff, 1975) have resulted in soils derived
from argillaceous rocks of dicrent chronostratigraphic units being correlated as members of the
Hcrks  and Weikert series (Typic and Ethic Dystrochrepts) in Virginia (Cauley  et al., 1985; Creggar
ct al., 1985). Correlation of soils derived from rocks of different chronostratigapbic  units as
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members of the same series assumes similar lithostratigraphic units. The assumption of similar
Iithology  of the parent materials of soils previously correlated as members of the Bcrks and Weikert
series in Virginia has been challenged by Va Tech, SCS, and USFS soil scientists based primarily
on observed  diffcrcnccs in timber yields, in forest species composition, and in land use.

Soils derived from four goups of parent materials, separated geographically and represeming
three cllronostratigraphic units (Butts, 1940),  were compared. These parent materials were derived
from Basal Cambrian rocks of shale, siltstonc, phyIlite, and fine-grained subgraywacke  of the
Chilhowee group (RQ) on the western slopes of the Hluc Ridge, from Cambrian rocks of shale and
tint-grained sandstone of Rome-Waynesboro formation (KG) in southeastern portions ofthe Great
Valley, from Ordovician rocks of shale and fine-grained sandstone of the Athens and Martinsburg
formations (MA) in northwestern portions of the Great Valley, and from Devonian rocks of shalt
and fme-grained  sandstone of the Arallier,  Chcmung, and Millboro  formations (DR)  in the
Allegheny Mountains.

Discrim’mant  analysis classifies soil prolilcs into alternative groups on the basis of several
properties considered simultaneously provided the groups are distinct and each profile belongs to
one of them (Atifi  and Clark, 1984). Resulting discriminant functions indicate the direction and
degree to which each property contributes to the discrimination of the groups. This technique can
be used to array soil properties in descending order of the magnitude of their contributions to the
discrimination. More accurate predictions of differences in group responses to use and management
should result from groups defined by properties that provide the greatest discrimination.

Two groups of soil profiles characterized  by several properties can be separated in multivariate
space by a linear equation (discriminant function) for which the two groups have the maximum
separation and the least inflation. Fist, it is necessary to calculate a set of A coellicients  for prop-
erties used to characterize the soil profdes  (Davis, 1986). The resulting discrimiiant function:

R = L,w, + Qy2 + ... + &,,w,,, (18)

reduces the data for these properties for a given profde  to a single number or discriminant score.
Substitution of the midpoint between the means for groups A and B in equation 18 gives the
discriminant index, R, The resulting equation is:

(19)

Next. means for properties used to characterize soils in group A arc substituted into equation I8
to obtain R,:

- - -
R,, = ?.,A, + h,A, + + h,A, (20)

which gives the multivariate mean of group A. Finally. means for the properties used to charac-
terize soils in group Bare substituted into equation 18 to obtain R,:

- - -
R, = h,B, + l.,B, + ... + &,,B,,, (21)

which gives the multivariate mean of group B. The multivariate distance between R” and RB is
called Mahalanobis distance (D’) (Davis, 1986). The nuIl hypothesis of equality of the multivariate
means was tested by Ilotelling’s 71. The amount of the separation between the multivariate means
of groups A and B contributed by a single soil property, i, can be estimated by:

Discriminant functions were calculated by the DISCRM program given by Davis (1973) for differ-
ent combinations of soil properties.

P-values associated with the Shapiro-WiIk  W-statistic indicated that all  selected properties had
non-normal distributions for one or more parent materials (Table I). Therefore, ranks of the data
vaIues were used to calculate diseriminant functions.

Discriminant functions that separate soils derived from BQ, 110.  MA, and BR are reported
in Table 2. Significantly diicrcnt multivariate means for groups of soils developed from these
parent materials were indicated by p-values associated with Hotelling’s 71
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In summary, soils derived from BQ were discriminated from soils derived from RO, MA, and
OR by (?a’+, Mg’+ , US, SIP, AND SF when these properties were considered simultaneously in
specilied combinations. Set Table 1 for and explanation of symbols. However, differences between
soils derived from 130 and soils derived from MA and BR were not as distinct as between soils
derived from UQ and RO as indicated by smaller D’ values for BQ-MA and BQ-UR  and the
number of incorrectly classified profiles. Ilowever,  smaller amounts of plant nutrients were con-
sidered to differentiate soils of the Sylco and Sylvatus  series (Typic and Lithic Dystrochrepts) from
soils derived from the other parent materials. Soils derived from RO were discriminated from soils
derived from BQ, MA, and BR by SIT, Sli:, SIM, SQ, BS,, and CEC when these propcrtics  were
considered simultaneously in specified combinations. Sods developed from RO wcrc distinctly
discriminated from soils derived from BQ, hlA, and BR as indicated by larger 1)’ values for
ISQ-RO,  RO-MA, and RO-BR and the correct classification of all profiles. larger  amounts of
feldspar in the sand and silt fractions and smaller amounts of mica  in the silt and quartz in the sand
were considered to differentiate the Litz and Chiswell series (Ruptic Ultic and I.ithic Dystrochrepts)
from soils derived from the other parent materials. Soils derived from MA and BR were not con-
sidered to be discriminated for mapping and correlation purposes because of the small 1)’ value for
MA-RR and diicrcnces in the quantilc distributions of the selected diflerentiae.  Correlation of soils
developed  from parent materials MA and I3R as members of the Uerks and Weikert series agrees
with previous correlations in published soil survey reports.

Conclwions

Properties selected to discriminate these soils had non-normal  distributions for one or more
parent materials. Therefore, nonparametric  statistical procedures were used as a basis for cornpar-
ison.

Discriminant functions based on ranks indicated that distinct groups were formed by soils
derived from rocks of the Chilhowee group and from rocks of the Rome-Waynesboro formation.
Soils derived from rocks of the nrallier, Chemung, Millboro. Martinsburg,  and Athens formations
were not separated from each other by the properties selected

Soil propertics  selected by discriminaot analysis for discriminating soils derived from these
parent materials can be used to explain observed differences in responses to use and management.
Therefore, we conclude that disctimiiant  analysis provides a heuristic method for selecting
differentiae that discriminate groups of soils when considered simultaneously and provides a tech-
nique for selecting series ditlerentiac  b&w the family level in Soil Taxonomy (Soil Survey Staff,
1975).

OI’IIER SI’UDLES

Other studies in Virginia that used ratio scales of measurement to characterize soils are
Edmonds (1983),  Edmonds, Cobb, and Peacock (1986),  Fdmonds,  Silberhom, Cobb, Peacock,
McLoda, and Smith (1985),  and Harris, lyengar,  Zelazny,  Parker, Lietzke, and Edmoods (1980).

REFERENCES

Aff~. A. A.. and V. Clark. 1984. Computer-aided multivariate analysis. Lifetime Learning Publi-
cat&s, Belmont, CA.

Arkley, R. J. 1976. Statistical methods in soil classification research. Adv. Agron. 28:37-70.
Barr,  A. J., J. II. Goodnight, J. P. SalI, W. 11. Blair,  and D. M. Chilco. 1979. SAS user’s guide.

SAS Inst., Raleigh, NC.
Butts. C. 1940. Geo1oe.y  of the Appalachian Valley in Virginia. Part 1 - Geologic text and illus-

irations. Va. GcGi.  Suw. Buli: 52.
-

Campbell, J. B., and W. J. IXXmonds.  1984. The missing geographic dimension to Soil 7hxonomy.
Annals Assoc. Am. Gcogr. 7483.97.

Caulcy, P. M., R. K. Conner, K. I,. Vick, B.A. Poulan, K. C. Cronce, T. L. Arnold, C. K. Staples,
and D. A. Gall. 1985. Soil survey of Pulaski County, Virginia. USDA-SCS, U. S. Govem-
ment Printing Ofice,  Washington, DC.

8

3-o ’

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
1,
I
I
I
I
I
I
I
I
I
I
I
I

Churchman, C. W., and I’. Ratoosh, eds. 1959. Measurement: deftitions  and theories. John Wiley
and Sons, Inc., New York.

Creggar, W. H., H. C. Iludson. and Il. C. Porter. 1985. Soil survey of Montgomery County,
Virginia. USDA-SCS, U. S. Government Printing Oflicc, Washington, DC.

Davis, J. C. 1973. Statistics and data analysis in geology. John Wiley and Sons, Inc., New York.
Davis, J. C. 1986. Statistics and data analysis in geology. 2nd ed., John Wiley and Sons, Inc., New

York.
fidmonds, W. J. 1983. Grouping of soil profiles in three mapping units by conventional and nu-

merical classifications. Ph.D. diss. Virginia Polytechnic Inst. and State Univ., Blacksburg.
(Diss. Abstr.  83.16872).

I%Jmonds. W. J.. and J. B. Camobell. 1984. Soatial  estimates of soil temoerature. Soil Sci.
138:203-2Od.

Edmonds, \V. J., and M. Ixntner.  1986. Statistical evaluation of the taxonomic composition of
three soil map units in Virginia. Soil Sci. Sot. Am. J. 50:997-1001.

Idmonds,  W. J., and D. D. Rector. 1985. Properties and classification of residual soils derived from
Cambrian and Ordovician limestones and dolomites in southwestern Virginia. Va. Agric. Exp.
Stn. Bull. 85-10, Blacksburg.

Edmonds. W. J., J. C. Baker, and 1‘. W. Simpson. 1985. Variance and scale influences on classifying
and interpreting soil map units. Soil Sci. Sot. Am. .I. 491957-961.

Edmonds, W. J., J. B. Campbell, and M. Lentner. 1985. Taxonomic  variation within three soil
mapping units in Virginia. Soil Sci. Sot. Am. J. 49~394.401.

Cdmonds.  W. J.. P. R. Cobb. and C. D. Peacock. 1986. Characterization and classification of
seaside-s&marsh on Vi&r&a’s  Eastern Shore. Soil Sci. Sot. Am. J. 50:672-678.

Edmonds, W. J., D. D. Rector, N. 0. Wilson, and 1‘. I,. Arnold. 19S6. Properties, classification,
and upland oak site quality for residual soils derived  from shales, phyllites,  siltstones,  and
sandstones in southwestern Virginia. Va. Agric. Exp. Stn. Bull. 86-5, Blacksburg.

Edmonds, W. J., S. S. Iyengar, L. W. Zelazny, M. Lcntner, and C. D. Peacock. 1982. Variability
in family differenta  of soils in a second-order soil survey mapping unit. Soil Sci. Sot. Am J.
46:88-93.

Edmonds, W. J., G. M. Silberhom, I’. R. Cobb. C. D. Peacock, Jr., N. A. McLoda, and D. W.
Smith. 1985. Soil classification and floral relationships of seaside salt marsh soils in Accomack
and Northampton Counties, Virginia. Va. Agric. Exp. Stn. Bull. RS-8, Blacksburg.

Ilarris, W G., S. S. Iycngar, 1,. W. Zelamy, J. C. Parker, 1). A Lietzke, and W. J. Edmonds. 1980.
Mineralogy of a chronoscquence  of New River alluvium. Soil Sci. Sot. Am. J. 44~862-868.

Hollander, M., and D. A. Wolfe. 1973. Nonparametric  statistical methods. John Wiley and Sons,
Inc., New York.

Ixntner, M. 1984. Introduction to applied statistics. Publ. by the author, Blacksburg, VA.
Mathcr,  P. M. 1976. Computational methods of multivariate analysis in physical geography. John

Wiley and Sons, Inc., New York.
SAS lnstitutc Inc. 1985. SAS User’s Guide: Basics, Version 5 !&L, Cay, NC.
Soil Survey Staff 1975. Soil ~~.~onon~y:  a basic system for soil classifiaction  for makiig  and inter-

preting soil surveys. Agric. Ilandb.  436. USDA. U.S. Gowmmcnt  Printing Offtce,
Washington, DC.

Sokal, R. R., and 1:. J. Rohlf. 1969. Biometry. W. II. Freeman and Co., San Francisco.

9



APPENDIX

Table 1. P-values associated with Shapiro-W&  tests of normality for selected properties  of soils
derived from four parent materials. and DR.

Property’
Parent  materials

BQ# RW MA# 131<#

ccl=+
Mg”
K+
CEC
ns
ALS
SQ
SIM
SIP
SF

a(W
0.135 < 0.010 < 0.010 < ~.lll~l

< 0.010 < 0.010 < 0.010 0.052
0.066 0.650 0.146 < O.010
0.071 0.046 0.687 0.602
0.040 0.012 < n.010 < 0.010
0.488 0.418 0.098 0.035

< 0.010 0.457 0.010 0.023
0.262 0.183 0.043 0.505
0.571 0.493 0.010 0.592
0.018 0.108 < 0.010 <O.OlO

*Ca2+, Mg’+, and K+ were extracted by N NfI,OAc, pi-l  7. CEC is by sum of cations. BS is the
sum of extractable base divided by the sum of extractable bases plus exchange acidity times 100.
AIS is the N KC1 extractable AP’, SQ and SF are quartz  and feldspar in the sand fraction. SIM
and SIF are mica and feldspar in the silt fraction.
#BQ = Chiiowee group. RO = Rome-Waynesboro formation. MA = Martinsburg and Athens
formations. BR = Bra&r,  Chemung, and Millboro  formations.
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l’able  2. Discriminant functions based on properties with > 10% contributions for discrimiiating
soils derived from parent materials BQ, RO, MA, and BR.

Percent
Property C0eff1cent Added & R0 R, WY

BQ - RO”
BS -0.9714
SIF -0.8800
SF -0.5993

RQ-MA
Co’ * -0.3951
luga + -0.1384

BQ - BR
CC? + -0.2512
lvlg~ + -0.1499
BS -0.0598

R O - M A
CEC -0.8830
SQ -0.3712
SF 1.3243

RO - BR
SIM -0.6205
SIT 1.1357

M A - B R
Co” 0.1031
SIM -0.2214

38.8
36.5
24.1

78.5
21.5

57.6
30.0
12.4

30.7
12.3
57.0

32.2
67.8

15.6
84.4

-17.65 -31.82 -45.98 < 0.0001

-4.29 -6.88 -9.48 0.0001

-3.88 -6.08 -8.28 0.0011

13.59 0.81 -11.98 < 0.0001

16.24 6.60 -3.04 < 0.0001

-0.50 -1.40 -2.3 0.0181

*I’-values associated with Hotelling’s 72 test of the equality of the multivariate means.
**hkgative  coeficients  for properties indicate increases toward parent materials designated by neg-
ative signs and positive coeflicients  indicate increases toward parent materials designated by positive
signs.
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SOIL SuRVmS DTILIZSD: POST MAPPING INTERPRETATION
David L. Jones, SCS, Richmnd, Virginia

Introduction:
:

In the past, we have placed great efforts in completing  soil eurveys and we are
still continuing toward that end. In tile not-too-distant past, we recognized
that our soil surveys had ueea beyond providing interpretative information for
agricultural use. We aleo recognized that aoat of our employees, as well as,
the general public are not agriculturally oriented. Consequently, if we have
expanding uses of soil surveys and fewer people understand  soil surveys and soil
survey interpretation, we can understand why there ie an increasing need to
provide what we term Basic Soil SeNices. In Virginia we have 4 SCS Soil
Scientist providing basic services.

Soil scientist given responsibilities for basic services provide staff
assistance, provide soil information in these survey areaa having old soil
surveys, as well as, refine other soil information for the more modern soil
surveys, and maintain liaison with cooperating agencies.

I. Staff Assistance include such things a81

a.

b.

C.

d.

e.

:

Providing training for SC.5 employees, as well as, othera on
proper use of soil resource* and application of soil *unrey
information.

Assist our conservationist in updating technical guides and
assist staff and others in the proper use of soil survey
informati.on  in SCS program development and planning, conservation
evaluation and project activities.

Provide for better use of our existing soil surveys through
development of soil potential ratings.

Conduct onsite investigations of soils; this may include
supplemental mapping of selected areas.

Examples:

1. Some examples of things that SCS Soil Scientist have done in the
way of providing staff assistance include: l%,e completion of
soil potential ratings for dwellings with basement6 (Stafford
County), septic tank absorption6 fields (Essex) and soil
potential for soybean production for grain (Richmcnd County).
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II.

e. Examples (continued):

2. Land evaluation and site assessment has been completed for a
few counties (I know of Clarke County, Hanover and Culpeper
Counties) and land evaluation have been done on a much wider
basis (don't know what stage of completion we are in at this
time to having all survey areas completed with land evaluation).
The need to have land evaluation done in all survey areas is
important because it allows for soila to be placed in groups
having certain relative values. Most of you are aware of the
Federal agency requirement to determine the impact that a given
project will have on a change in land use of prime agriculture
soils.

3. Providing soil surveys for many of the military installations
throughout the state.

4. We are at present participating in a study of a small watershed
on Acid Rain.

5. A couple of years ago, the National Wildlife Federation featured
soil as their theme. We provided assistance to them in putting
out accurate and factual soils information as it relates to
wildlife.

Updating Soil Surveys

a . We haven't gone in a big way for re-correlating our older soil
surveys, because we are still pressing ahead to complete a once
over. However, we do have one recorrelation in progress
(Mecklenburg). We are also in the process of publishing two (21
soil surveys that were mapped some several years ago and never
correlated. We updated legends in at least two (2) counties for
special projects (Fauguier  and Loudounl.

III. Finally, Basic Services consist of maintaining liaison with cooperating
agencies.

a. Adhering to NCSS standards and correlation.

b. Developing interpretations to meet other agency needs.
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POST NAPPING IMl!ERPRETATION  FOR SOIL SURVEY
OF PRINCE WILLIAM COUNTY, VIRGINIA

BY
JOHN ELDER

VIRGINIA TECH, BLACKSBURG, VA.

I'm working as a soils and land use specialist in Prince William
county, Virginia. Prince William County is located in Northern
Virginia, the Second County removed from Washington, D. C., and is
fast becoming a part of the giant metropolitan area.

I have been in this position about 5 years since Dwight Kaster retired.
Dwight was a part of the Soil Survey team that mapped the County which
was completed in 1965. He remained in the County as the Urban Soil
Interpretation Specialist from that time until he retired in 1981.
Prior to Dwight leaving, I spent about 3 years in the County studying
the soils, sampling and running analysis for characterization,
correlation and for interpretive data for various soil problems in the
county. These three years gave me a good background of the area and
its soils make-up.

The major portion of w time is now spent making soil characterization
and soil evaluation studies for site plans and subdivision development.
I work with all the County agencies' that have any thing to do with soil
or land use development. These agencies include: 1. Department of
Administration, 2. Department of Planning and Zoning, 3. Department of
Public Schools, 4. Department of Parks and Recreation, and 6. Depart-
ment of Environmental Health.

In making soil reports to these departments, I basically do three
things. First, a comprehensive description of the soils and landscape
is made. This description characterizes the main soil horizons that
will influence the site plan and soil preparation for development.
Secondly, the problems that the user of the land can expect are listed
These include such problems as materials and lay of the land. Thirdly,
specific reconumandations  are made in roast situations. For example,
with the Jackland soils, it is recommended that the shrink-swell clays
be removed and replaced with good quality compacted fill materials for
roads, parking areas and other uses where strength is needed.

In working with soil interpretations, many of the problems are
simple. These include such problems as: seasonal wetness, depth to
bedrock, whether the bedrock is rippable or will blasting be needed,
content of shrink-swell clays, stability in deep excavations,
compactibility of material for fill , steepness of slope, flood hazard
and ercdibility. With the more complex problem such as the deep
alluvial sediments and old filled areas on-site Engineering testing is
recommended.
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Along with working with the County Agencies, many calls and office
visits are answered for realtors, land investors, and private home
builders. The private homeowners problems are most interesting but
time consuming. Some of these soil problems are easily pinpointed and
solved. While others are almost impossible, for example, one homeowner
had burned out 4 sump pumps in one winter. He kept a supply of new
pumps on hand and ready to install when the old one failed. The soils
were on a toe slope with seepage water continuously pouring into the
basement. The site had good elevation to an outlet. It was
recommended that a trench be dug and that a free flowing drain be
installed.

Sink holes from the on-site burial of building wastes, stumps and
grubbings are a oxson problem. After 6 to 10 years, the materials
decompose, leaving a void causing the surface to collapse. When this
happens, so many people become frantic thinking their whole lot will
subside taking their house with it.

On one homesite, the new house was built on a broad flat of poorly
drained shrink-swell clay. A combination of swell pressure and water
had actually collapsed the basement walls. Repairs caused by such soil
problems as these are quite expensive.

Land development in Prince William County is a major industry in it-
self. It was reported that Ridge Development Company alone sold 1,060
residential units in 1985. Dale City Enterprises and Lake Montclair
also are competitors in numbers of residential sales.

In 1985, my soil evaluations covered a total of 17,594 parcels, about
8,700 were for residential units, 4,800 were for ccxmnercial  and
industrial uses, 3,800 were for rezoning cases, 1,200 were for
agricultural uses and 78 were soil evaluations for septic tank drain-
field suitability. Along with these, several parcels were evaluated
for 4 new school sites.

Cur soil maps are at a scale of one (1) inch per 400 feet and are made
to overlay the tax base maps. We plan to increase the soil maps to
1"=200 scale or to the new tax base now being drafted. At this time,
soil boundaries will be adjusted to fit the base contour map also at
the same scale.

The County does have a detailed, accurate soil survey map. This
coupled with a two (2) foot contour map on all site plans gives a
reliable planning base to work with. Accuracy of soil mapsr with
enough supportive data, is the basis for a good soil interpretation
program.

-2-
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SOME PUBLIC HEALTH PERSPECTIVES ON SOIL SURVEY INFORMATION- -

JAY F. CONTA, SOIL SCIENTIST
BUREAU OF SEWAGE AND WATER

VIRGINIA DEPARTMENT OF HEALTH

As Dr. Simpson said, my name is Jay Conta. I am a soil
scientist with the Virginia Department of Health (VDH) and have
served in that capacity for almost three years now. Prior to
thatlwas a soil surveyor for the SCS for seven years invarious
locations in North Dakota.

I'd like to give you a little background on how VDH became
involved with soils and soil survey information. For many years
the soil scientists with Virginia Polytechnic Institute and State
University (VP1 & SU) had provided technical advice and
assistance when VDH needed it on an occasional basis. VDH soon
realized that their demands were ever increasing and could not be
met under the arrangements used at that time. So VDH and VP1 L
SU arranged to have a soil scientist assigned to assist VDH for a
three year trial period starting October 1, 1961. That man's
name was Bill Meyer, and the trial basis was so successful that
he was on loan to VDH for over 24 years until his recent
retirement. During his later years the workload expanded
tremendously and in an effort to cover this demand I was hired to
help even out Bill's responsibilities.

To highlight just some of his many accomplishments during
his service to VDH I want to note that Bill developed a soils
training manual and a soils course for sanitarians to help the
on-site waste disposal program. In addition, he personally
trained over 900 VDH employees, which doesn't include all the
private citizens he educated during his many years of service.
He also sat on nearly all the VDH committees dealing with waste
disposal, and was instrumental in developing our current Sewage
Regulations and in updating them.

Other responsibilities included and currently include:
assisting local Health Departments at individual lots as to soil
suitability for a septic system; evaluating sites for alternative
systems such as low pressure dosing or mounds; acting as an
expert witness at adjudicatory hearings, appeals and in circuit
court cases: reviewing and making recommended changes to the
Sewage Regulations; reviewing new proposed waste disposal systems
and equipment: offering technical advice to VDH; evaluating soil
and site conditions for septage and sludge lagoon construction;
reviewing spray irrigation proposals for disposal of human
wastes; representing VDH at state, regional and national
conferences: and interacting with the Legislature and various
special interest groups as requested.

To help you understand how great the demand is for soils
information and services, I should say that until three years ago
VDHhadonly Bill Meyer for allofthe above mentioned duties and
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responsibilities. There are now four of us providing these same
services and we are all so busy we need help. Please note that I
am the only soil scientist actually employed by VDH while all the
others are with VP1 & SU and are under contract to assist us.
This cooperative arrangement has worked well and greatly
increases our ability to serve the public.

That has given you a perspective of how VDH uses soils
information. In respect to soil survey information specifically
I'd like you to note that:

a. Out of a five day soils training course given to
sanitarians, 20% of my lecture time is devoted to soil
surveys, their usefulness and their limitations.
Please keep in mind we haveover four hundred
sanitarians in Virginia , nearly all of whom have had
soils training, and due to turnover we typically train
thirty to fifty new employees each year.

b. The first thing we teach sanitarians is how to use a
soil survey, locate a specific parcel of land, identify
the general soil characteristics at the site, what
types of suitability a soil might have for various
uses, and the usefulness of the county general soils
map.

C . We emphasize repeatedly that the soils maps are not
site specific and that at the current scale of mapping
they provide good, useful - general - information. At
a 1:15840 (4 inches/mile) scale this is true and so it
becomes even more of a concern when mapping is done at
a reduced mapping intensity of 1:20000 (3.2
inches/mile). We teach our staff that if a survey is
available it should be referred to but that its main
benefits are for general planning purposes.

d. We end the course by saying that SCS criteria
establishing their septic tank rating system is not
based on our Sewage Regulations. That means their
ratings for mapping units or soil series should be
looked at critically and in most cases ignored. I have
worked with the SCS in developing soil potential
ratings for Essex County, Virginia, and that document
has been published, and we would be very happy to
cooperate on similar projects in the future.

In conclusion, my suggestions for how the taxpayers in the
Commonwealth might be better served by soil survey information
would be:

a . Include a table in each soil survey listing your
criteria for evaluating slight, moderate or severe
suitability for septic systems and include the critical
depths, rates or amounts in each category. This might
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help eliminate some of the confusion when people
compare your suitability ratings with our Sewage
Regulations.

b. Maintain the soil survey scale at no less detail than
1:15840. Less detailed mapping becomes increasingly
less useful and informative, and will begin to have
limitations even for general septic planning purposes.
A point we all need to remember is that these maps are
made for the users. In many areas of Virginia the
users are an increasingly urban population that wants
as much site specific information as possible.

C. If chemical or physical characterization data are
collected on certain soil series or landscapes,
consideration should be given to including it in the
survey manuscript. If that is not practical then the
possibility of a supplemental publication of that
information should be considered. The VP1 & SU
Experiment Station regularly produces such documents
for Tech soil surveys and that should be expanded to
include all surveys, no matter who makes them.

d. Increased public service and cooperation between
agencies. Although the SCS may be a federal agency, we
all serve the taxpayers. We have noted in some cases
that VDH or private citizen requests for soils
information are denied. I am well aware of how
numerous requests could easily tie up too much of a
soil surveyor's time. However, some assistance in
providing basic soil profile or landscape information
would not embroil the SCS in local politics and yet
would provide some valuable services needed by the
public. An arrangement similar to that authorized for
VP1 & SU mappers, where some small amount of time is
designated to be given to interpretive work, should be
considered.

e. To encourage SCS personnel to involve VDH people in
your training activities when appropriate, and by
allowing and strollqQ encouraging SCS personnel to
become involved in intrerpretive (i.e.,
nonagricultural) training and programs put on by other
agencies such as VDH or VP1 & SU.
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SOIL FEATURES RELATED TO WASTEWATER DISPOSAL

John J. Simon
Virginia Polytechnic Institute and State University

I&dsburg,  Virginia

Land application of domestic and industrial wastewaters provides an effcctivc  means of recycling
water and its components  into the ecosystem. Successful treatment by soil requires that wastcwatcr
is applied  in quantities that both maintain infdtrativc  capacity of the soil and do not exceed the
capacity of the soil-plant system to assimilate biological and chemical contaminants. Virginia has
an environmental quality rcscarch program which relates soil hydraulic, physical, and
morphological propertics  to both the potential for adequate transmission of ellluent through the
soil and adequate treatment of chemical and biological components of the wastewater.

OSSI’I’E  WAS’I’EWAl’ER DISPOSAL RESEARCII  PROGRAM

Situation Statcmcnt

Dccrcasing  federal support for construction of sewage collection and treatment facilities and con-
tinued growth in both suburban and rural areas is resulting in increased numbers of residences rc-
lying on some type of on-site was&water  disposal and treatment system (OSWDS). Scwagc from
20.9 million rcsidenccs (24.1% of the II. S. total) was treated via OSWDS using septic tank sub-
surfacc absorption systems (ST’-SAS) or cesspools  as of 1980 (Bureau of Census, 1983b).  This re-
prcscnts  a 26% increase during the last decade in the number  of rcsidcnccs occupied year-round
which arc served  by OSWDS  (IIureau of Census, 1972; 1983b). Assuming that 170 I, ofwastewater
per capita per day (1J.S.  Environmental Protection Agency,  1980) is generated  by 8.25X10’  people
(Bureau of Census,  1983a,  b), then 14X10p L of wastewater are applied daily via OSWDS  to USA
soils.

In Virginia approximately 350,000 housing units are served by on-site wastcwater and disposal
systems. Approximately 20,000 applications for new systems  are received by the IIcalth Depart-
ment annually in Virginia. I‘hcsc systems dispose  of some 38 billion gallons of domestic wastewater
annually into Virginia soils. In Virginia, the on-site disposal of domestic waste in a sanitary manner
is a critical problem bccausc  of large acrcagcs of marginally suited soils. For example, in the coastal
plain cities of Chcsapcakc,  Virginia Beach and Suffolk, approximately 62% of the soils have sevcrc
limitations for on-site disposal of domestic waste  with conventional systems. I’roblcms  associated
with domestic waste disposal are even more severe in other coastal plain count& and in some
mountain and mining communities in southwest Virginia.

The significance of this research to Virginia’s seafood industry is evidenced by the closings of 23%
(95,400 acres) of potentially product&x  shelllish waters  because of pollution of the marine cnvi-
ronmcnt.  The economic importance of these arcas is cvidcnt when one considers that harvest from
an acre of highly productive waters  may provide several  thousand dollars of stimulation to the
Virginia economy per year. All of these waters  are not closed as a result of high coliform  counts
from on-site disposal of domestic wastcwatcl, but a substantial pcrccntage  of closing can bc attri-
butcd to this source. Information from ths program will also bc applicable to mountain and
mining communities in southwestern Virginia to alleviate pollution problems resulting from on-site
disposal systems.

Coastal Plain Rcscarch

Research  activities with on-site disposal of domestic waste to soils arc concerned with insitu
movement of biological (total and fecal coliforms)  and chemical pollutants through natural soil
systems and with determining the inllucnce of varying soil physical, chemical and hydrological
propertics  on their ultimate fate.  These  pollutrults  are introduced into natural soil systems as part
of cmucnt  from on-site wastcwater treatment systems.

In the coastal plain, soils with high seasonally fluctuating water tables and/or slow pcrmcabiity are
of primary concern. In this situation we have utilized low pressure distribution (Ll’D) systems for
cithcr shallow placed or mound systems. Biological and chemical monitoring of thcsc systems has
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been primarily limited to the saturated zone.
monitored with water level recorders.

Water table fluctuations have been continuously

The results of this rcscarch have indicated  that septic tank drainfclds  with low pressure distribution
of clllucnt, a state of the art design, can be used to successfully  remove biological contaminants in
many environmentally  marginal coastal plain soils. Mealier  rcscarch in the Virginia Coastal Plain
had indicated gross pollution of surface water, as indicated by presence of fecal coliform  indicator
organisms, commonly occurred in these soils due to the poor distribution of cflluent normally as-
sociated with conventional gravity distribution systems.

Rcccnt rescarch at a Matthews  county home where Virginia Polytechnic Institute and State Uni-
versity (VPI&SU) pcrsonncl installed and monitored a full scale low pressure distribution drainficld
in a soil with a water table, at or near the surface, part of the year also indicated that pollution of
groundwatcrs by NO; -N can be dramatically lessened in many instances  using this technology.
Current sewage handling regulations take into account these bencticial  effects  by allowing a rc-
duction in drainfield area in many soils iflow pressure  distribution is used.

Mountain Valley Research

NW regulations wcrc promulgated by the Virgiia State Board of llcalth during 1980 and 1981
(Virginia State Board of Ilealth,  1982) which provided estimated loading rates for septic tank sub-
surface absorption systems (ST-SAS) similar to those suggested &where (IJS. Environmental
Protection Agency,  1977). Of particular interest is a section of the code providing for up to a 50%
reduction in trench bottom area required for fine textured soils with estimated  percolation rates of
25 to 50 min IX-~ when ST-SAS LPI) arc used. Much of the previous work in the coastal plain
indicated that the regulations wcrc adequate in sandy coastal plain soils. However,  almost no re-
starch information was available for limestone-d&cd soils which arc characterized by clayey B
horizons. Soils developed in limestone and shalt residuum with clayey Bt horizons comprise  much
of the Appalachian Valley, Kentucky, Tenncsscc,  Arkansas, Missouri, and other parts of the U. S.

In response to this need, a research project was “ndcrtakcn in 1982 to evaluate  performance of
prototype ST-SAS dosed  with 1.1’1> over a spectrum of cfllucnt flux dcnsitics which ranged from
0.4 to 3.6 cm d--l (trench bottom area basis). The objectives of this study were (1) to test the hy-
pothcsis that clayey, well drained soils are suitable for ST-SAS if 1.W of elllucnt is used; (2) to
dctcrmine approximate loading rates for soils with diffcrcnt gadc, six, and type of structure, and
depths to restrictive layers; and (3) to determine the extent of nitrifxation  in clayey limcstone-
d&cd soils below  ST-SAS in which etllucnt was (a) pondcd and (b) “npondcd.

Rcsearch  results indicate that ST-SAS should bc placed as shallow as possible to maintain the
maximum depth of well structured material below the bottom of the trench. l~aw pressure dis-
tribution of septic tank cflluent (SW) did result in maintenance of a good infiltrative surface in
ST-SAS if loading rates were adequately low. Table I contains proposed loading rate criteria for

Table 1. Summary of proposed loading rates for limestone-derived soils.

0.5
loading rate (cm d- ‘)

1.0 2.0 - 3-n

weak coarse
sbk’,  abk’, pr),
or crl structure

‘subangular blocky
Gmgular blocky
‘prismatic
‘columnar
5modcratc

mod’ to strong
sbk, abk, pr,

or cr struct”rc
15 to 30 thick layer

or > 30 cm but
25 to 50% Cf.

mod to strong
sbk, abk, pr,

or cr structure
no apparent

restrictions < 60 cm
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limestone-dcrivcd soils dosed via low pressure distribution (Simon, 1986) II should be pointed out
that thcsc rates may not be suitable if gravity distribution is used due to clogging processes  and in-
adequate distribution of cNlucnt associated  with gravity flow. An exccllcnt discussion of thcsc
phenomena  is available elswl~erc (U. S. I%wironmcntal  Protection Agency, 1977).

In well structured soils, nitrification  was limited if positive pressures predominated in the zone of
cfllucnt flow (Simon, 1986). Nitritication in soils with avcragc negative prcssurc heads but that
approached 0 was not limited below unponded trenches.  Etllucnt leaving the immediate trench
bottom area in well structured, well drained soils may have solution NO; -N concentrations of 70
mg I,-’ or mom. Solution h’O;-N concentrations below  ST-SAS wcrc of a similar magnitude
indcpcndcnt of flux density if the etllucnt was not ponded in the trench and were close to TKN
concentrations in the SIT:.

hlovcmcnt  of b’l!,‘-N substantial distances from ponded trenches in well structured soils under
positive  pressures mdicatcd that a large potential exists for highly dispersive flow in similar soils of
moderate to coarse structure when flow is saturated or occurs through large voids. l’ressure dosing
at fluxes ~2 cm d-r should bc used to minimize potential for transport of organisms by such
dispcrsivc flow until further research indicates otherwise.

Ongoing Research

Two full scale ST-SAS with IJ’D have been installed in the Shenandoah Valley as well as a sand
mound with 1.1’1). One of the ST-SAS and the sand mound are in soils undcrldm by shale at less
than 1 m depth. The other ST-SAS is instahcd  in a well drained mountain colluvial deposit con-
taining some large boulders and weak structure below parts of the system.
of all the systems is being evaluated.

Long term pcrfonnance

mound.
In addition nitrogen balances will bc determined for the sand

A second major emphasis is being placed on determining the potential for dcnitritication below
dra’mftclds. Field studies utilizing acctylcne  blocking techniques and ‘sh’itrogen  tracers are being
conducted. In addition, solution samples and soil samples are being collected below a mass
drainfield to detcrminc the temporal and spatial distribution of nitrogenous species.  At the con-
clusion of this study, recommendations  for STE loading rates associated with mass drainticlds will
be made based on anticipated NOT-N  losses to the environment.

IRRIGATION OF FESCUE WTH TEXTILE WASTEWATER

A’urncrous  studies have indicated that application of municipal, industrial, and food processing
wastewaters  at N lcvcls near or below those required for maximum yield have resulted in minimal
N Icaching. This study (Simon et ah, 1985; Simon, 1986) evaluated the N balance for irrigation
of a nylon processing  wastcwater  containing capralactam at TKN concentrations of about 2000
mg I: 1. Wastewatcr was applied  to ‘Ky 31’ tall fescue (Fesfuca arcmindinacea)  growing on a
I’amunkey sandy loam (fine  loamy, them&, mixed Ultic Ilapludult)  soil at total Kjeldahl nitrogen
(TKN) levels of approximately 250, 430, and 1900 kg ha-t in 1983 and at slightly lower TKN levels
in 1982. I’cscue yields and N uptake were comparable to those reported in the literature  for similar
lcvcls of N fertilization. The organic N mincralizcd and nitrificd rapidly during summer and fall
months. Nit&c  not rcmovcd by plant growth moved steadily through the soil protilc  during winter
months in rcsponsc  to surplus rainfall. Fescue growth during the summer of 1983, but prior to ir-
rigation, dcplctcd subsoil NOi remaining from wastewater applied  in 1982. While some losses due
to denitrification  may occur, wastcwatccs  with readily mineralizable,  but high TKN concentrations
should bc applied at N levels  expected to result in maximum uptake cfficicncy prior to periods  of
anticipated maximum plant growth Wastewater should not be applied late in the fall if the grass is
not anticipated to remove most h’ or unless winter rainfah will not result in substantial lcaching.

Field measured NOT-N  distribution profiles were compared to those predicted by a transient model
using an equivalent  steady state  analytical solution of the convection dispersion equation proposed
by Rose  et al. (1982a,  b). In addition, an alternate model for cslimaling the movement  of the solute
peak through the profile was proposed and tested  (Simon et al., 1985; Simon, 19S6).  Both models
use water balance data as the primary input data.
are also required.

Estimates of soil dispcrsivity,  and field capacity

3
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Results indicate that for management purposes both modclling approaches provided  estimates
which were within expcrimcntal  error. ‘This  relatively simple approach for estimating  leaching of
NO;-N and other non-rcactivc anions otTcrs promise for providing a simple but rational basis for
making managcmcnt decisions. Further rcscarch is recommcndcd  where a similar approach is used
as the basis for estimating canyovcr  N for small grain fertility programs as well as for managcmcnt
of K losses from wastewaters  and sludges applied to soils.

SUMMARY

A strong cnvimnmcntal  rcscarch program addressing the fate of biological and chemical compo
ncnts of waste and wastcwater  applied  to soils exists  at VI’I&SU.  Current emphasis is on detcr-
mining the potential loading rates for applying SIX to soils as well as dctining extent of nitritication
and dcnitrification  associate with a spectrum  of soil morphological and physical propcrtics.  Addi-
tional emphasis  is being placed on development of management schcmcs which reduce NOT-N
losses via lcaching.
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MY VIEW OF YOU

Dick Arnold, SCS. Washington, D.C.

It has been a pleasure being with you at your regional soil survey
conference. Your discussions have dealt with some difficult issues and have
suggested options for resolving the future.

Before we scatter like dandelion seeds in a breeze, I’d like tn,share some
conclusions, some comments, of where we seem to be, In your own -mind’s eye,
project your scenes, your memories, your aspirations. I’ve selected s few of
mine to go with these thoughts.

The conservation reserve provisions of the 1985 Food Security Act are
concerned with lands that erode at rates greater than 2T and which may be
degrading their sustainable productivity. Removing these lands from cropping
by long term contracts is a consideration.

Throughout the country their sre lands being cropped that differ in their
sensitivity to erosion. In this region there are many soils which if cropped
in the same old ways would be subject to high rates of erosion. Many of
these areas are subject to high rates of erosion. Many of these areas are
subject to the sodbuster provisions of the Farm Bill.

The NCSS is interested to assist by providing soil maps and reports for these
lands. Not only must we continue to provide our services, in many places we
are being asked to accelerate--primarily to accelerate the mapping. Also we
must work hard to keep up the supporting documentation.

If sod is busted in the wrong places , the land is irreparably altered for the
purposes that people had intended. If swamps are busted the consequences are
often far more reaching than initially expected. In the view point of some,
swamp busting needs the same careful consideration as sodbusting.

We. in the NCSS, are well known for our understanding, or at least
recognition, of soil variability. We train ourselves and others to map
systematic variability and work diligently to describe and explain the
randomness of soil properties that occur. Thus the maps and the reports both
carry important information about soil variability.

Even an unpracticed eye can detect differences in this field. Changes in
surface color and plant response attest to soil variability. Soil maps
delineate the obvious and even sometimes the less obvious differences. For
the various map units interpretations are presented for potential users.

More and more we sre measuring and mentioning the probability and reliability
of our statements about soil map units. We are learning how to obtain such
.estimates  but so far we have much less experience in presenting such
information to users. A consumer’s risk is related to the statistical
accuracy expressed by the lover confidence limit. It is obvious that we have
a long way to go to assist people vith these aspects of soil interpretations.



When we write about yields, for example , crop yields under a high level of
management, do we suggest that these yields can be expected only for a given
percent of the area within delineations of the map unit? Or do we tend
to imply that every place within the named delineation will respond
similarly? Well, I leave that judgment to you and to the readers of our
reports.

Do we go beyond spatial variability and describe or estimate temporal
variability7 Did you really mean to tell us that those high yields of corn
could only be expected 4 years out of 10, unless irrigated? Come now. what
do you want to tell users? Oh, by the way, are the probability sta,tements
the same for soybeans on this map unit? How about septic tanks? I feel we
may have some unanswered questions.

There are a lot of marvelous soils in the U.S. People use them for hundreds
of different purposes. It is very likely that local interpretations will
become more and more relevant. Coordination and correlation will take on new
meaning and complexity to assist in these activities.

Much of the U.S. is mapped and we have reasonable guidelines on how to
complete the once-over mapping. It suggests that we can, and must also pay
attention to other aspects of understanding such as how soils develop and how
they behave. We still need to look at soils in their environment.

We will need to sample for characterieation,  but also for other reasons.
Details needed for modeling, for testing and developing criteria for classi-
fication and for specialized technical groupings are such reasons.

Site specific information becomes valuable in assessing environmental
conditions where the soils occur. Extrapolating from other weather stations
is still done but on-site data is wanted for many of today’s interpretations.

Technology transfer draws heavily on research findings at the experiment
stations. Management practices, varieties, fertilizer, and explanations are
important results of this research. Improved moisture values have been
derived from theory and empirical relationships. Predicted changes of
moisture patterns related to drainage and crop use are closer to observed
field changes.

Soil data, climate data, crop data , and many of the interactions are being
simulated with computer models. CRRAMS 2, EPIC, ALMANAC, CERES, and other
models feed on tremendous amounts of data. The models simulate soil
moisture, its locations, and impact on nutrient use and plant growth.
Rooting depths and limiting layers are incorporated in many of the simulation
models. Soil properties of specific sites or generalized  profiles can be
used.

Simulation models like EPIC consider management practices like conservation
tillage and various crop rotations. These models provide information that
allow scientists to evaluate alternatives of crops, of management, and of
oils and climatic conditions.

Estimating crop yields is a major objective of the simulation models.
Insofar as the results are reasonable, extrapolations to other sites and
similar conditions extend and expand field experiments.
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Our future interpretations will need the best soils information we can
provide. Other scientists will rely on our ability to assist them in under-
standing soil properties and interactions as we know them.

This week you have discussed forest management and site indices. Somehow one
gets the impression that this tree was not “free-to-grow” and thus not a good
representative for a site measurement.
a fascinating one indeed.

On the other hand it’s story might be
Crop phenology is just as important in estimating

tree growth and behavior as it is for other crops.

As we move ahead in the NCSS we remain committed to two major objectives:
(1) providing the best soil maps we can as we complete a once-over happing  of
the U.S. and (2) helping people to understand soils and to wisely use these
resources through outreach activities.

Thank you for being the best--for caring and for sharing--for being the “good
hands” of the U.S. soil survey.

3
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- MINUTES -

Northeast Soil Survey Committee (NEC-50)
June 17. 1986

Virginia Polytechnic Institute, Blacksburg

The business meeting was called to order by acting chairman Ray Bryant
at 7:35 “.m. on June 17th. It was noted that Chairman Bob Rourke was unable

/ to attend the meeting. The minutes of the 1985 meeting of the NEC-50
committee were read and approved.

CSRS - Report

Dr. Preston Jones, substituting for C. Smith who had another meeting
attend, presented an update on the FYI86 and FYI87 budgets. The Gramm-

to

Rudmn Bill resulted in a 4.9X reduction in Hatch and Competitive Grants in
Fy’86 and approximately 10X reduction in special Grants. The FYI87 budget
is still unclear, but the projection is level funding for Hatch. Special
grants are as yet questionable, but some will undoubtedly survive. There
are proposed to he substantial cuts in CES budgets for FY’87.

Administrative Advisor

Chuck Krueger reiterated Dr. Jones’s comments on the budget. He
indicated that the cuts will effect each state differently and that there
may be more earmarking of Formula funds. For example, sustaining soil pro-
ductivity and water quality are receiving additional interest and may result
in increased funding.

Pedon Data

Bill Waltman  reported on the computer list of characterization data for
northeast soil pedons. The list currently contains approximately 1864
pedons from AES (1955-present)  and 416 pedons from the National Soil Survey
Lab (1975-85). The information includes, soil name, source of data, and
kinds of data. Actual profile descriptions and laboratory data are not
included at this time.

Northeast Soil Genesis Field Trip

Ed Ciulkosa presented a brief report of the 1986 field trip to be held
from July 15th through 18th. The areas covered will include portions of
Pennsylvania and West Virginia. For further information, contact Ed or John
Sencindiver.

Ray Bryant presented a” invitation for the 1987 field trip to be held
in New York State. The trip would start in Ithaca and end in Burlington,
Vermont. Tentative plans provide for observation of high lime till soils,
drumlin fields, organic soils, spodosols. rubble land on White  Face Moun-
tain, and lacustrine and marine soils of the Champlain Valley. It was moved
and seconded (Uolkosz  and Veneman) to accept the offer by Cornell.
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Road Log of Soils and Geomorphology

G. Olson reported on the feasibility of developing a road log for so-ils
field trips. He distributed examples of geology road logs and soils tour
brochures that he had developed for various areas in New York. He also
commented on the favorable  responses he obtained concerning the question-
naire he set out to NEC-50 members. It was voted to continue the committee
to develop a plan of action, to investigate feasible sources of funding,
develop e format, and suggest which geographic areas would be suitable for
such a task. It was also suggested that the committee include public educa-
tion as part of their charge. The committee is composed of G. Olson. chair-
man, E. Ciolkosz, and T. Simpson.

Regional Soil Survey Training Course

P.L.M.  Veneman reported on the need for a Soil Survey Training Course.
Considerable discussion took place considering such items es; where would it
be held, who would teach it, how would expenses be paid, would the course he
open to graduate or undergraduate students, would this type of a course be
required of soil science students, when would it be ottered.  etc. It wes
voted that a committee composed of Veneman and Baker develop a plan of
implementation and make recommendations at the 1987 Soil Survey meetings.

Soil Survey Publications in the Northeast- -

Ed Ciolkosz reported on the Spring 1986 issue of Soil Survey Horizons
article on “Soils Information for the Northeastern Region.” Thanks was
expressed to Ed for providing the initiative for making this information
available. The committee was dissolved.

Soil Judging

The 1986 Northeast Collegiate Soil Judging Contest will be held at
Rutgers University on October 25, 1986.

The National Soil Judging Contest will be held at Cornell Unj~versity  in
the Spring of 1987.

The 1987 Northeast Collegiate Soil Judging Contest will be hosted by
Cornell University in the Adirondacks. Ray Bryant also proposed hosting a
Coaches Workshop in the Adirondacks during August of 1987. There was
general agreement that this was an excellent idea and Ray will send out
notices at a later date.

Elections- -

Marty Rabenhorst was unanimously elected es secretary for the 1987
NEC-50 meetings.
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Doug Wysocki was elected as the NEC-50 representative to the National
Cooperative Soil Survey meetings.

Peter Veneman was elected to replace Jim Baker on the Northeast
Kegional Soil Taxonomy Committee.

1987  Meetings

The 1987 Northeast Soil Survey Committee (NEC-50)  will be hosted by
Cornell University. The meetings will be held on August 11 and 12, 1987,
in the Adirondacks followed by a Soil Judging Coaches Clinic on August
13th. Further notices will be sent to all members when the arrangements
are finalized.

Respectively Submitted,

William R. Wright
Secretary
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*Dr. James C. Baker
Department of Agronomy
Virginia Polytechnic Institute
Blacksburg. VA 24061

Dr. Richard J. Bartlett
Department of Plant t Soil Sciences
University of Vermont
Burlington, VT 05405
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*Dr. Ray B. Bryant
Department of Agronomy
Cornell University
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Tel. (607)~255-1716

*Dr. Edward Ciolkosz
Department of Agronomy
Pennsylvania State University
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Dr. William J. Edmonds
Department of Agronomy
Virginia Polytechnic Institute

and State University
Blacksburg, VA 24601
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University of Maryland
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Department of Plant science
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University of Connecticut
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Tel. (203)-486-2929
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Department of Agronomy
Cornell University
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Agronomy Department
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Pennsylvania State University
University Park, PA 16802
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Dr. Gary Petersen
Agronomy Department
Pennsylvania state university
University Park. PA 16802
Tel. (814)-865-1540

*Dr. Nobel K. Peterson
Forest Resources
James Hall
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Durham, NH 03824
Tel. (603)-862-1020
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Department of Agronomy
University of Maryland
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Tel. (301)-454-3721

*Dr. Russell A. Rebertus
Department of Plant Science
University of Delaware
Newark, DE 19711
Tel. (302-451-2531

*Mr. Robert V. Rourke
Department of Plant 8 Soil Sciences
University of Maine
Orono, ME 04469
Tel. (2071-582-2936

*Dr. John C. Sencindiver
Division of Plant & Soil Sciences
West Virginia University
P. 0. Box 6108
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Pennsylvania State University
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Department of Agronomy
Virginia Polytechnic Institute
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Dr. Charles M. Smith
CSRS - USDA
Room 119 Justin Smith Merrill Building
15th and Independence, S.W.
Washington, D.C. 20251

Dr. W. V. VanEck
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University of Massachusetts
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Dr. William J. Waltman
Department of Agronomy
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Tel. (3011-454-4787

*Dr. William R. Wright
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Report on Proceedings of the
National Technical Work Planning Conference

of the Cooperative Soil Survey

Ray R. Bryant
Cornell University

Miller. In addition, repons  from international visitors and each of the Cooperative Soil Survey
Regions were presented.

At the National Cooperative Soil Surve
taken with respect to committee and fasE

Steering Committee Meeting, the following actions were
force activities.

: A report on the use of the Soil Property Record should
be presented at the next meeting; proceed with the activities that would rovide a water
information record for an MLRA; the status of this committee will be c R
working group (or task force).

anged to a

. . . .

until
ttv ClamlIon  Task For=: The committee is discontinued

such time as legislation demands development and implementation of a land
capability classificauon system; the steering committee should consider the develop-
ment of a new procedure for land evaluation at its next planning meeting.

Task Force :
uite localized in use an a phcatlon;  the commit-

Bridgi y F?wlFdge  between,

reoces are encouraged to supportive of efforts

: It was recommended that in-
rvey  conferences; the committee
on as one of its activities,

: It was recommended that SCS
oving  toward a new database format.

Soil v The NCSS suppons  the recommendation
a lead in cooperating with modelers in sod science and other disciplines

in establishing test areas in which the full impact of modeling on resource planning and
assessment can be demonstrated.

&.levant Pcdolqiul  Act  VI-i ” : Report is accepted and committee is discontinuc$
items of interest ~111  be made available to rhe regional steering committees for their consld-
eration.
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Additional actions by the Steering Committee were:

(I) There was general approaval of a proposal to assign to each committee, task force,
etc., a member of the Steering Committee, who would act both as an advisor
and representative for the committee after its presentation.

(2) It was agreed that the Steering Committee would assign someone at NHQ, NTC.
or other location to follow up on the recommendations made and accepted by
the conference.

(3) It was recommended and agreed that the regional conferences summarize their
recommendations that affect the national conference and forward them to the
national Steering Committee for their use and action.

(4) A resolution was passed to commend the editorial staff and the Madison staff, who
work on “Soil Survey Horizons,” for their excellent job in providing a vehicle of
communications among people interested in the soil survey and related activities.

(5) The committee oes on record in support of having the meeting location awa from
Washington D.8and m the summer time because a field trip could be inclu lKed.

Finally, participants went on a mid-week field trip to observe soils and landscapes in the Ft. Collins
area.
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~ICSUPFQFU'OFSOILSURVEYS
Lonnel  L .  Stelling
William L. Sikes

USDA-SC-S-sNpc,FortwOrth,'I&as

The SCS National Cartographic Center, Fort Mrth, Texas, helps to support the
soil -y program as follows:

(1) obtaining imagery - nkapping and publication
(2) Preparing photobases and related overlays
(3) Preparing final publication negatives
(41 Preparing general soil and in&z nqs and block diagrarw

In addition to the above, Cartcgraphic  sends and retrieves materials fron the
Federal Records Centers, prints interim copies of aep sheets, prepares
photographic enlargements of map sheets and prepared duplicate line negatives of
soil information.

Cartographic reentered the arena of cxmtracting for map  finishing during FY 86.
Tb date, we have contracted five jobs. Another four jobswill be contractedby
the end of June 1986. We expect this effort to grw, especially as state
budgets are cut. 'Iti full-tire positions are presently warking in contract map
finishing.

A. Cbtaining Inagery

~stoftheimageryisc&ainedfrantwatisources:

(1) ASCS, Salt Lake City, UT - NRAP-B&W-ClR
(2) USGS - Grthophotography

The average cost of a survey covered by NfIAP-B&W-C!IR  stereo is $3250.00.
Imagery generally will not be ordered until amplete county coverage is
cbtained,  because ASCS will not prepare control on partial county coverage.
lhe average tumamund tine for NHAPis 2 to 3nonths.

USGS orthoph&oguads KM cost $60.00 each for reproducibles, $750.00 each
for newly constructed quads.

-average eastern county takes approxinately15o~ds.  9% average
western soil surveyareatakesapproximately 6Oorthoquads.

Thetine reguiredtoobtainorthophotcgraphyranges  franfivenronths  (for
reproducibles) to three-pluss years (for new cms~ction of o&.9.

lxle to the cost of getting ground control, USGS prefers to work a block of
several counties at one tine, rather than a single county. We are very
dependent on their scheduling.

B. Preparing Photobases

This sectionhas thegreatestnmberofworkers  assignedto itandhas
praIucedthegreatestnuaberof  jcbsof all the sections inthet+ZS
Branch. Ideally, we wuld like to have six months fran the acquisition of
imagery until shimentofphotcbases  tothe state.

S8
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C.

tis year we will have a drop in production from 126 jobs (Fy65) to
approxinately 90 jobs. This is happening becausewe haveworked through a
backlog of partially cmpleted jcbs which were transferred to Fort Worth
during Cartographic consolidation andwe are nowworkingwith  imgq that
has recently been acquired. In future years, the photobase productionmy
drop to 50 or 60 jobs per year, depending on inageq acquisition.

Negative Prep

Prcduction of press negatives for soil sumay publication has been the mst
consistent at approximtely 80 jobs per year for the past fmr years.

Since January, 1984, %e have limited the review of final overlays to a ten
percent sample, aud we are calling attention onlv to soil related errors
and quality of linewxk.

Wa are still receiving about 90 to 95 jobs par year into cartographic
prcduction of final negatives.
cartographic tobeworked.

At present, we have 165 jobs

The highest priority jobs for negative prep are those that have the text
ready. Each mtb we get an update fran Pat Iooper, NHQ Publications
Branch. We work those jobs first which have or will have, according to
Imper,  the text readywithin three months. %his coordination allms same
jobs to nave through cartographic quickly while others remain in
cartographic  for a mch longer period of tim. Fifty-nine jobs have been
in cartographic over a year, awaitingca@etion of the text.

D. ContractEapFinishin~

for
in

1.

::
4.
5.
6.
1.

9”:
10.
11.
12.

:::

:::
17.
18.
19.
20.

Nan-e No. sheets Iow Bid Qst/Sheet

Grant & Hardy CDS.,  NV
Guam
Avoyelles Pa., IA
BoxElder,VP
Greensville  Co., VA
Sullivan Co., NY
Ellmxthco.,  KS
PangvitchAr., UP
Concordia Pa., LA
GastonCo.,NC
Williamsburg Q., SC
orangeburg co., SC
Frenont Ar., UN
St. mmmny Pa., m
St. Bernard Pa., LA
Tangipaboa Pa., LA
Natchitmhes Pa., LA
Dorchester Co., SC
SanJuauAr.,Ul'
Allen co.8 Ey

68

a:

;z
124

::
45
8

z
274
72
81
65

104
55
78
31

$9962 $147
1478 99
8928 186
9750 130
6072 156

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I 8
I’ E. NCSS Production

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

F183 FY84 FY85 FY86 (thru May)- - - -

No. of Aerial NHAP - -- 56 65 27
Surveys Ordered OR - -- 46 44 10

__ 102 109 37

No.of Photobase
Jobs to State

No. of Surveys
to Printer

66 147 126 47

78 72 ai 41

F. OIGNIFATICN

The Cartographic staff has undergone sate changes in organization recently.
Following are a few item wxth noting:

1. Titles and Responsibilities

W. RI~FOLXBE, Head
National Cartqraphic Center

Responsible for all hCC activities.

tmriELL.STEtLIEG,C!hief
NCSS Branch
National Cartographic Center

Responsible for overall NCSS operations.

W. L. SIKES, Assistant Chief
NC.% Branch
National  cartographic Center

Responsible for KSS scheduling activities, status of work and
technical assistance to states.

PEXCOLF, SectionHead
Photobase Section,NCSSBranch
National Cartographic Center

Besponsible for preparing photobase material to send to the
states and resolving ~problems related to mP dilation
material.



I

HARFUS R. ??'FA'IUEF!S,  Section Head
Aerial Surveys Section, NCSS Branch
NationalcartographicCenter

Responsible for preparing orders for aerial photography,
orthophotcgraphy,  inspectionof imagery  and statusof imagery.

LEHKANSPAN, SectionHead
MapFinishingandNegative Prep Section,NcsS Branch
National Cartographic Center

Responsible for preparing map material for printing after
mp finishingiscmpleted.

HUGHALXCXQ, SectionHead
MapFinishingandCbntract  Section,NCSSBranch
NationalCartographicCenter

Reqxxsible for review of mp compilation before contracting
andother subjectmatterrelatedti  contracting.

VIC ~WILGIMS, Section Head
Section B, Ness Branch
National Cartographic Center

Responsible for the production of General Soil Maps and
Index to Hap Sheets.
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PROCI~DURE  FOR ESTIMATING MINERALOGY OF 0.02-2.0 MM FRACTION
OF SOILS BY X-RAY DIFFRACTION

W. J. Lhnonds

Department of Agronomy
Virginia Polytechnic Institute and State University

Blacksburg, Virginia 24061

IXffercnt classifications of the same soil can result from different methods of mineralogical
analysis and from the mineralogical analysis of different size fractions by the same method.
Edmonds and Rector (1985) observed that about 28 percent of the clayey soils developed from
limestones and dolomites included in the study would have diKerent classifications with regard to
wcathcrablc minerals criteria specified for Paleudults vs Hapludults (Soil Survey Staff, 1975) If the
mineralogy of the coarse silt (0.02 - 0.05 mm) were not considered. Edmonds et al. (1986) noted
that about 40 percent of the loamy-skeletal and loamy soils studied had different family
mineralogical  placement if the mineralogy of the coarse silt fraction were not considered. Therefore,
an economically feasible  procedure for analyzing the total 0.02 to 2.0 nun fraction of soils needs to
be adopted instead of the usual grain count of the dominant size fraction of a conventional me-
chanical analysis as spccificd by Soil Survey StaIT (1975). Such a procedure based on x-ray
diffraction of the silt and sand fractions has been used by Edmonds and Rector (1985) and
I‘:dmonds et al. (1986). The procedure is given below.

Subsamplcs  for mineralogical analysis are treated with citrate-dithionite-bicarbonate to re-
move oxide coatings. The sand fraction is separated by wet sieving. The silt and clay fractions arc
separated by centrifugation and decantation  using dilute N N&O, adjusted to pH 9.5 as a
dispersant.  The sand fraction is ground for 5 minutes in a reciprocating ball mill. Semi-oriented
smear mounts of the silt and gound-sand fractions are made on glass slides using distilled f&O.
X-ray diffraction patterns of the sand and silt fractions are obtained using a Diana XRD-8300-AD
x-ray diffractometer equipped with a graphite crystal monochromcter,  ISI- computer,  and
printer. Samples are scanned at 2” 20 minute-’  using Cuba radiation.

Amounts of silt and sand minerals are estimated from integrated x-ray diffraction peak in-
tensities by rcgession equations developed by W. G. Harris, University of Florida, Gainesville, t:I,
32611 (1985, personal communications) for the x-ray diffractometer at Va Tech.

The ratio of the relative x-ray dilTraction  peak intensity of mineral a, f., to mineral b, la, is
related to the ratio of their masses, M. and Mb,  by the following:

L= 1 MO- -
lb cx Mb

(1)

where C. is a constant determined empirically from the relationship of the intercept and slope of a
line given by:

M I-.A=a+@,
Mb Ib

(2)

formed  by regressing known mixtures of of M, and Mb on their relative x-ray diiraction  peak in-
tensities. Other minerals in the subsample are estimated from:

M,, + Ma2 + ... + Man + Mb = 1 0 0

which can bc approximated by:

(3)

M.1 h’c2--Mb+-Mb + + Mm
Mb Mb

----Mb + Mb Y 100
Mb

This relationship assumes that the minerals detected represent the mineralogical composition of the
soil. From this relationship, Mb can be estimated from:

I
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Mb 2 100
n Mar
c -

,=I Mb
+ 1.0

Then Mai  can be estimated from :

(5)

(6)

Regression equations were developed that related ratios of integreated  x-ray diffraction peak
intensities to ratios of known masses of albite and quartz, microclinc and quartz, muscovite and
quartz, albite and muscovite, microcline and muscovite, muscovite and kaolinite, quartz and
kaolinite, and micmclinc and kaolinite for the diimctometer at Va Tech. These regression
equations will need to be determined for diffractometers at other locations.

Albite and Quartz

d-spacings compared - 3.19 and 4.24

ht./~  _- -
MG

0.0273 + 0.98&
II.24

* = 0.99

Micmcline  and Quartz

d-spacings compared - 3.24 and 4.24

M
2 = 0.069 + 0.277*
M,” 4.24

r = 0.99

Muscovite and Quartz

d-spacings compared - 10.1 and 4.24

hfrnu,- = 0.006 + 0.179$=
hfq,z 4.11

I = 0.99

Albite  and Muscovite

d-spacings compared - 3.19 and 10.1

KN,-=
Ku,

-0.196 + 1.1967&
I,,.,

r = 0.99

Miaocline and Muscovite

d-spacings compared - 3.24 and 10.1

ML=

Mw,
- 0.598 + 2.658*

10.1
r = 0.98

Muscovite and Kaolinite

I
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d-spacings compared - 10.1 and 7.2

?!G:,
MA.,

= - 0 .02  + 0 . 7 3 ”
IT.1

I = 0.99

Quartz and Kaolinite

d-spacings compared - 4.24 and 7.2

Micro&w  and Kaolinite

d-spacings compared - 3.24 and 7.2

hf”h- -
AL.

= 0.1057 + 0.0795&
I1.2

* = 0 . 9 9

An Ilrample

Mineral d-spacing Relative % *

mica 9.9 38.72
kaolinite 7.1 5.07
quartz 4.24 21.27

*Integrated peak intensity taken from computer print out.

Other minerals in this sample are compared to kaolin&. Kaolinite is equal to 1.

IrnUI-=%=7.6371
Lo
A%,“,- = -(I.02 + 0.738(7.6371)  = 5.62
hf,.,

2 = LY(4.1953) = 7.97
hf,.,

Then:

5.62kao  + 7.97kao + kao = 100
14.59kao  = 100
kao = 6.85
5.62(6.85)  = 38.52
7.97(6.85)  = 54.63

Quartz = 55%
Mica = 78%
kao = 7%

for the sand fraction of sample RBlBQ based on the x-ray diffraction.

65’



This procedure has advantages over the petrographic technique for determining the mineral-
ogy of the 0.02 - 2.0 mm fraction of soils. It requires less time and cost, aids in the identification
of minerals in the coarse silt and very fme sand fractions, and alleviates problems associated with
the number of rock framents  usually encountered in the silt and sand fractions of soils developed
from argillaceous rocks, such as shales, siltstones, and phyllites,  by the petrographic technique.
‘This procedure aids Ian  the identitication of highly weathered mincml phases, such as phyllosilicates;
e.g., kaolinite, chlorite, etc., and pseudomorphs aher precursor minerals; e.g., kaolinite after biotite,
in the sand and silt fractions which are dillicult to identify by petrographic techniques. The differ-
ence in weight associated with grain morphology of mica is compensated for by this procedure.
Weatherable minerals tend to increase with a decrease in particle size. Therefore, this technique
has the advantage of being able to economicaIly analyze the finer portion of the 0.02 - 2.0 mm soil
fraction which can lead to a better representation of the soil mineralogy than a petrographic grain
count of the dominant sand fraction, especially if the distribution of sand sizes is skewed toward the
coarser end.

Disadvantages of this procedure are related to the assumption that the minerals identified by
x-ray diffraction equal 100 percent. In random OI semi-oriented smear mounts, many crystalline
mineral phases have peaks  that are close together or overlap. Small concentrations of minerals may
not bc dctccted. Amorphous soil components arc not detected.  Therefore, this procedure tends
to innate values for the dominant minerals.

However, the exact quantification of mineral suites of soils is not always necessary because
semi-quantitative values determined by this procedure are relative and considered to be sutlicient
for computing ranks for comparing mineralogical properties of soils by nonparametric  statistical
methods. llowever,  if one is interested in the exact quantification of the mineral suite of soils for
classification or other purposes, then this procedure has the same limitations as other analysis that
use x-ray ditTraction,  for example, quantitative analysis of the mineral suites of clayey soils.

References

Ldmonds, W. J., and I). 1). Rector. 1985. Properties  and classilication  of residual soils derived from
Cambrian and Ordovician limestones and dolomites in southwestern Virginia. Va. Agric. Exp.
Stn. Bull.  85-10 ISSN 0096-6088.

Edmonds, W. _I., I>. I). Rector, N. 0. Wilson, and T. L. Arnold. 1986. Properties, classification,
and upland oak site quality for residual soils derived from shales, phyllites,  siltstones, and
sandstones in southwestern Virginia. Va. Agric. Exp. Stn. Rull. 86-S.
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FOLLOW-UP TO
REPORT OF COMMITTEE

(1984 soil survey Work Planning Conference)
INTERPRETATIONS OF NE GENERAL SOIL MAP

Chairperson - Loyal A. Quandt reported for Oliver Rice

Introduction

The Committee 4 charges for the 1984 Northeast Cooperative Soil Survey
Conference were to:

1. Evaluate the need for developing and publishing interpretations for the
published general soil map of the Northeast States.

2. Develop outline of content and format for possible regional publication.

1984 Committee Report and Recommendations

The Committee Report that was presented to the conference at Amherst, MA in
1984 provided the following:

1.

2.

3.

4.

5.

That a regional soil interpretation bulletin bs developed along the l ines
outlined in this report.

That the bulletin have a mixture of tabular and narrative information, and
that information that can be reduced to a tabular form be presented that
way.

That the dominant interpretations be presented in the style of those in NY
Information Bulletin 119. Interpretations other than those in Bulletin
119 should be made, but additional interpretations will be more general
rather than more specific. Interpretations for soil series will not be
made.

That the map be digitized for use in geographic information systems and be
made available to users who wish to make their own interpretative maps.

That the proposed bulletin consist of chapters; sections or parts that
include:

A. Soil properties of the map units - the single most important part of
the proposed bulletin.

B. Principal land uses in map units - see report section “Contents of
Publication. ”

I
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C. Soil interpretations of map units - see section “Contents of
publication. ”

D. Rating guides used in preparing the interpretations.
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E. Examples of and guidance to prepare interpretative maps using
geographic information systems.

6. That information on soil properties, suitability, limitations, soil
properties affecting use etc., be presented ss information that applies to
a specifically stated proposition - a range of proportions - of map unit
to minimize possible misuse of the data.

7. That a bulletin committee be constituted to work on this bulletin.

Summary of Recommendations

It is the opinion of the committee that the recommendations from the 1984
Committee report be implemented and a Soil Interpretation Bulletin be
published. It is also recommended that the Steering Committee develop the
plan of action for publication of this bulletin.

I
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EXPERIMENT STATION REPORTS



Maryland Agricultural  Experiment Station Report

, Martin  C .  Rabenhorst

A l t h o u g h  M a r y l a n d  c e l e b r a t e d  i t s  ‘ l a s t  a c r e ’  ceremony  in the
1970’s w i th  the  complet ion  o f  the S t .  Marys county report,  and
c o m p l e t e d  a ‘Once over ’ mapping in a modern format with the
pub l icat ion  o f  the  Kent  County  repor t  in  1982,  the last acres. a re
real ly yet to be mapped. Th is  w i l l  hope fu l ly  be  completed  w i th in
the next two years as there has been recently signed a memorandum
o f u n d e r s t a n d i n g  t o m a p  B a l t i m o r e  C i t y , which had not  been
inc luded  in  the  mapping  o f  Ba l t imore  County . Exper ience  ga ined
dur ing  the mapping of  Washington D.C., w i l l  h o p e f u l l y  b e  a p p l i e d
t o w a r d  t h i s  c o o p e r a t i v e  e f f o r t .

Dur i ng t h e l a s t s i x months, Del Fanning has b e e n  o n
s a b b a t i c a l  l e a v e to work w i t h  t h e  S C S  ( n a t i o n a l  o f f i c e )  o n  t h e
c l a s s i f i c a t i o n  o f  a c i d  s u l f a t e  s o i l s . H e  b e g a n t h i s t ime by
a t t e n d i n g  t h e International  Symposium on  FIcid S u l f a t e  S o i l s  i n
Se’negal,  and  then  f o l l o w e d  t h i s  u p  w i t h  v i s i t s t o  Egypt ,  Greece ,
and Germany. He r e c e n t l y  c o m p l e t e d  a n  e x t e n d e d  f i e l d  t r i p  f r o m
Maryland, through  West  V i rg in ia ,  Ohio , I l l ino i s ,  Nor th  Dakota  a n d
Saskatchewan, l o o k i n g  a t  a c t i v e  a n d p o s t - a c t i v e  a c i d  s u l f a t e
soils.  H e repor ted that in  O h i o , they a r e already mapping
‘Sulfochrepts’ (>lO,OOO a c r e s  t o d a t e ) with a pH c3.5,  w h i c h
former ly  were  c lass i f i ed  as L l d o r t h e n t s . A c i d  s u l f a t e  w e a t h e r i n g
may  ye t  become  the  un i fy ing  pr inc ip le  o f  soil  g e n e s i s !

Comolcted Research

F a c t o r s affectino  ovrite and t o t a l  S a c c u m u l a t i o n  i n  Marvland
tidal marshes

Kat ie  Haer ing  has  been  s tudy ing  processes r e l a t e d  t o  s u l f u r
accumulation a n d s p e c i a t i o n  i n tidal m a r s h s o i l s . Sulf ihemist
p r o f i l e s  w e r e  s a m p l e d  a c r o s s  a t r a n s e c t  o f  a t i d a l marsh in
Dorchester County and a l so a long  a s a l i n i t y  g r a d i e n t  a l o n g  t h e
Nanticoke River between Dorchester and Wicomico C o u n t i e s . The
e f f e c t s  o f o r g a n i c  C, s a l i n i t y ,  h o r i z o n  d e p t h  a n d  o t h e r  p r o f i l e
c h a r a c t e r i s t i c s  o n  t h e  l e v e l s  o f p y r i t e and t o t a l eulfur w e r e
examined. Tota l  S l eve l s  appear  t o  be  r e la ted  t o  the  amount  o f
o r g a n i c  C i n  t h e  s o i l , b o t h  because o f  o rgan i c  S  conta ined  in  the
p l a n t  m a t e r i a l s and  because  o f  the  ab i l i t y  o  f  o rgan i c  mat ter  t o
h o l d  s u l f a t e - c o n t a i n i n g tidal water.Selinity  appeared t o  a f f e c t
t o t a l s  l e v e l 5 o n l y  i n s i t e s where  the  C l -  c oncentrat i on  in
a d j a c e n t stream water was < SOOmg/L. In t h e s u l f i h e m i s t
p r o f i l e s ,  t h e h i g h e s t  l e v e l s o f  p y r i t e were found deep in the
p r o f i l e ,  i n  s a p r i c  m a t e r i a l  o r  i n the organic horizons adjacent
to the m i n e r a l  s u b s t r a t e . T o t a l S  l e v e l s
r e l i a b l e  i n d i c a t o r s  o f  p y r i t e  a c c u m u l a t i o n .

were not found to be
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D i s t r i b u t i o n ,  c h a r a c t e r i z a t i o n .  a n d  oriain o f  c l o s e d  d e p r e s s i o n s
( D e l m a r v a  Bays) on Maryland’s  Eastern Shore

Mark Stolt h a s comple ted h i s work  s tudy ing  these  un ique
wet land  land forms  whi&h harbor a number- of rare p l a n t s . Delmarva
bays  are v e r y  p o o r l y d r a i n e d , swempy c l o sed  depress i ons  and  are
t y p i c a l l y  e l l i p t i c a l  i n  s h a p e . T h e r e  i s  u s u a l l y  B d i s t i n c t  r i m  o f
w e l l  d r a i n e d sands  around  the  depress i on . A g e n e r a l  d i s t r i b u t i o n
o f  t h e s e features was c o n s t r u c t e d f o r t h e northern Delmarva
P e n i n s u l a . T h e  b a y s  h a v e t y p i c a l l y  b e e n mapped as Fallsington,
Pocomoke,  OI- Elkton. T h e  g r e a t e s t  c o n c e n t r a t i o n  o f  b a y s  o c c u r s  i n
t h e  c e n t r a l p a r t  o f the Delmarva Peninsula and were found to  be
concentra ted  a t  e l evat i ons  be tween  12 and 2 4  m e t e r s above sea
l e v e l . Approx imate ly h a l f  o f the 53 bays examined were wooded.
Twenty p e r c e n t  o f t h e s e wooded d e p r e s s i o n s c o n t a i n e d  histic
ep ipedons ,  and  50% o f  those  w i th  histic ep ipedons  were  Histosols.
With in  the  very p o o r l y dra ined b a s i n s , p a r t i c l e s i z e  distri-
but ions sugges ted t h e p r e s e n c e  o f argillic h o r i z o n s  i n  some
pedons. Thin  sec t i ons  prepared  f rom s e l e c t e d  h o r i z o n s  c o n f i r m e d
t h i s  b y the  presence o f  i l l u v i e l c lay  a l ong  ped  faces  and  roo t
c h a n n e l s . S o i l s  o f  t h e b a s i n s  o f t h e bays were Nedisaprists,
Typic, Cumulic, F l u v a q u e n t i c Humaquepts,  o r  T y p i c  Umbraquults.
The  so i l s  o f  the  r ims  Were p r i m a r i l y  T y p i c  Hapludults.

&id s u l f a t e  s o i l s  i n  B a l t i m o r e  H a r b o r  d r e d a e d  m a t e r i a l s
Gary Cheng has completed his  work studying the s o i l s  f o r m e d

in  mater ia l s  dredged  f o rm Ba l t imore  Harbor . M o s t  o f  t h e  s o i l s  a t
t h e  s i t e  s t u d i e d  w e r e  f o u n d  t o  b e  a c t i v e  a c i d  s u l f a t e s o i l s  w i t h
d s u r f i c i a l pH o f about  3 . FI de ta i l ed  so i l  survey  was  made  a t
t h e  Nasonville  d e p o s i t i o n site. S o i l s  i n t h e most recent 1 y
d e p o s i t e d m a t e r i a l s w e r e  Sulfaquents,  i n  w h i c h a  s u l f u r i c
horizon was not  formed. In  the  o lder m a t e r i a l s  ( u p to  10  years
s i n c e d e p o s i t i o n ) Sulfaquepts were dominant. Due to  the high
a c i d i t y  o f the  Sulfaqueptsr most  p lants cannot  surv ive  wi thout
a c i d ‘neutral  izing amendments. T h e r e f o r e ,  l a b o r a t o r y  a n d  f i e l d
l ime i n c u b a t i o n s t u d i e s were c o n d u c t e d  t o de termine t h e
n e c e s s a r y  a p p l i c a t i o n r a t e s  f o r r a i s i n g  t h e pH i n  r e c l a m a t i o n .
I n  t h e  f i e l d , a b o u t  3 5  t o n s / a c r e  o f ground  l imestone was found
t o  b e n e c e s s a r y  t o a c h i e v e  a n d  h o l d  t h e  pH of  a  root  zone of  9”
a t  about  4 .5  f o r  a  per i od  o f  one  year .

Onaoina Research
1) F a c t o r s  affectinu sul fur  soeciation  i n  t i d a l  m a r s h  so-

Fol l owing  the  deve lopment  o f a n a l y t i c a l  p r o c e d u r e s f o r  t h e
s p e c i a t i o n  o f major S forms in m a r s h  s o i l s ,  a d d i t i o n a l
e f f o r t  i s  b e i n g  s p e n t  o n  b e t t e r documentat i on  o f l e v e l s  a t
which t h e v a r i o u s n e c e s s a r y f a c t o r s f o r S accumulat ion
become  l imi t ing  dur ing  pedogenes i s .

2) Maani tude, chronoloav. and m e c h a n i s m s  o f heavy m e t a l
a c c u m u l a t i o n  i n  C h e s a p e a k e  Bav t idal  marsh soi ls
Work is be ing  done to document t h e  r e l a t i v e  i m p o r t a n c e  o f
various mechanisms by which heavy metals become  oc c luded  in
t i d a l  m a r s h  s o i l s . T h i s  w i l l  t h e n  b e  r e l a t e d  tb the  ra te  o f
m a r s h  a c c r e t i o n  t o  e v a l u a t e  t h e  h i s t o r i c a l  c o n t e x t .
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3) T h e  eluviation-illuviation  of heavv m e t a l s  i n acid sul fate
soils in Baltimore harbor dredoed materials
Depth funct ions  o f sequential extractions of heavy metals
wi l l  be used  to study the  p rocesses  o f  eluviation a n d
illuviation in dredged materials. These processes appear to
be very closely tied to acid sulfate weathering.

4) Jnvestiaation  of the abilitv to utilize remotely  sensed  da ta
to delineate and monitor erosion on aaricultural  lands
One of Dick Weismiller’s students will be using available
imagery to evaluate the applicability of th i s approach in
the Maryland Piedmont.

5) Mode l ina  o f  lioht scatterina  by soi l  surfaces
This is a jo int project with Goddard (NFISA) to better
understand and mathematically formulate re lat ionships
between radiat ion character ist ics and the physical
properties of the s o i l , w h i c h  is necessary for accurate
retrieval of information by remote sensing.

6) Studies of Glauconite containino  soils

7) Studies of calcareous soils in Maryland

I
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New Jersey Agricultural Experiment
Station Report - 1986

for
NEC-50, Soil Survey Committee

by
Douglas Wysocki

ONGOING RESEARCH:

PROJECT TITLE: Soil Landscape Relationships in New Jersey

PERSONNEL: Douglas Wysocki, Rutgers UniVSrSity
H.C. Smith, Soil Conservation Service

The occurrence of loess is being studied in Salem County on
the Inner Coastal Plain to determine the age, origin, and
distribution of the deposit. A number of soils with and without
loesb  cover have been described and sampled for characterization
in cooperation with the Soil Conservation Service. LO?SS
thickness is about a meter in thickness and generally decreases
away from the Delaware River, the presumed source. However,
loess thickness six miles from the source area is nearly the
same as on areas directly adjacent to the river.

This distribution may be a function of several factors. A
number of tidal areas may have served as source regions.
Multiple periods of deposition from a migrating (braided stream)
source area could result in a non linear pattern. Erosion could
have modified the original depositional sequence. The original
loess deposits may have been subsequently reworked by eolian
processes. Wind blown sand can be found sandwiched between silt
layers indicating that waning periods of silt deposition
occurred. Little if any soil development is observable in the
lower loess or sand: Thus, the deposition of these materials
appears to be closely related in time. Particle size analysis
is being done to aid in determining the source of the loess.

No paleosols with datable material have been found beneath
the loess. The loess, however, represents just one event that is
related to Late-Wisconsin deglaciation and climate. Alluvial
deposits of silts and gravels grade down several tributaries of
the Delaware. Weathering and soil development on this material
is considerably less than on older terraces. One sand and
gravel deposit yielded fragments of Spruce which radio carbon
dates at 23,500 BP. Loess blankets these deposits so must be
younger than this. Field investigation also shows that many
soils on the higher (> 90 feet) and older (Bridgeton and
Pennsauken deposits) are developed in a layer of reworked and
less weathered sediment. The origin of this sediment is open to
debate. The material is poorly sorted and generally covera
lower segments of the landscape. This sediment may represent
erosion debris deposited during slope bevelling. Alternatively
it could be colluvial material deposited during a periglacial
environment. One observation which supports this theory is the

7s



occurrence of numerous ice wedge casts in local gravel pits.
Events in Late-Wisconsin time have markedly altered the
landscape on the Coastal Plain of New Jersey. We are just
beginning to understand the extent this alteration and its
effects on soil formation.

NEWLY INITIATED RESEARCH:

PERSONNEL: Douglas Wysocki, Rutgers University.

PROJECT TITLE: Kinetics of Mottle Formation

The purpose of this project is to get an estimate on the
length of time required for mottles to form under controlled
laboratory conditions. Four soils with a range in texture from
well drained locations (unmottled) will be collected as intact
cores. The cores will be placed into appropriate size Plexiglas
cylinders and subjected to different simulated hydrologic
conditions: stagnant water, fluctuating level, and saturation
with flow. Energy sources will be added and electrochemical
potential monitored at sites of mottle formation. Mottle
pattern produced will be described and related to the hydrologic
regime, if possible.
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Cornell University Agricultural Experiment Station Report

Ray B. Bryant

The experiment station, in cooperation with the SCS staff in New York State, has been
heavily committed in support of the study of terrestrial effects of acid deposition on the
acidification of surface waters in the Northeast. Thirty (30) pedons were sampled by the
SCS and characterized by the Cornell University Soil Characterization Laboratory as part of
a pilot study. Approximately 900 soil samples were collected by the SCS in New York and
Pennsylvania and prepared for analysis at Cornell as part of the major study. Preliminary
results show some correspondence between the alkalinity of surface waters and the
alkalinity of soil horizons through which the water has percolated. Soil depth and presence
or absence of a fragipan or dense till appears to be correlated with the acidification of
surface waters within a given watershed.

A study of the effects of soil erosion on soil productivity in the northeast is being
completed and summarized. A computer model that calculates a daily soil water budget
during the growing season was developed and used to predict the reduction in corn grain
yields that are expected to occur in response to the loss of soil and the associated decrease
in rooting volume resulting from erosion. “Fragile soils” that experience sharp declines in
productivity as a result of relatively small amounts of soil loss are being identified. The
model may be useful as a subroutine in the EPIC mode1 to improve predictions in the
Northeast.

A study of the soils developed in sediments from Late-Quatemary water bodies in northern
New York has been completed. Soils developed in marine, lacustrine, and brackish-water
deposits were distinguished on the basis of potassium, sodium, and soluble salt content.
Particle-size and carbonate content are not distinctive of the depositional environment but
may reflect the composition of the rocks in the source area. The data support a westward
influence of the Champlain Sea beyond where marine fossils have been found to date. The
area appears to be contiguous with and transitional to freshwater drainage from the Ontario
Basin. The data also support the presence of a brackish water phase in the St. Lawrence
Valley, and a water plane for this late Chaplain Sea phase is postulated.

A series of extractions on soil horizons from spodoso!s in the Adirondack Mountains
shows that KOH extracts Al in amounts almost identical to that extracted by oxalate. KOI-I
does not extract Fe. The data shows that oxalatc  would be a more useful extractant for
characterizing spodosols than KOH. Spodic extractions on soils of a hydrosequence
shows that the total amount of Fe and Al accumulation is similar in well drained soils and
somewhat-poorly drained soils. However, the accumulation occurs above the water table,
resulting in higher concentrations of Fe and Al at shallower depths in the profiles of the
wetter soils.

Soil-geomorphic studies in the periglacially  influenced area of the Salamanca re-entrant are
near completion. This study is being expanded northward onto the till deposits in western
New York.

A study of manganese oxides in soils derived from the Pottsville sandstone in Pennsylvania
is being  extended to soils and parent materials in New York. Preliminary  results  suggcsl
that mangans in some soils are relicts of the parent material and are not indicative of prcscnl
day wetness characteristics.

NY-I



Soil tour bulletins have been published for several relatively recently completed survey
areas, including a soils tour of Central Park in New York City. The soil tour series of
bulletins is an effective means of increasing public awareness of the importance of soils. A
lab manual to accompany the text, “Soils and The Environment,” is released.
Together, these books provide a framework for a college level course on soil interpretations
and land use.

Timlin, D. J. 1986. Modeling corn grain yields in relation to soil erosion using a water
budget approach. Cornell Univ. M. S. Thesis.

Kern, J. S. 1986. Characterization of soils formed in lacustrine,  marine, and brackish parent
materials in northern New York. Cornell Univ. M. S. Thesis.

Macedo,  J. 1986. Morphology, mineralogy, and genesis of a hydrosequence of Oxisols in
Brazil. Cornell Univ. M. S. Thesis.

Timlin, D. J., Bryant, R. B., Snyder, V. A. and Wagenet,  R. J. 1986. Modeling corn grain
yield and soil productivity in relation to erosion using a water budget approach.
SSSAJ 50:718-723.

Bryant, R. B., Snyder, K. E. and Major, S. P. (Abs.) 1985. KOH extractable Fe and Al in
some Adirondack (New York) Spodosols. Amer. Sot. of Agron. p. 189.

Snyder, K. E. and Bryant, R. B. (Abs.). 1985. Slope processes and fragipan expression in
soils of the Salamanca Re-entrant (New York). Amer. Geomorph. Field Group,
p. 204.

Snyder, K. E. and Bryant, R. B. (Abs.).  1985. Slope processes and fragipan expression in
soils of the Salamanca Re-entrant (New York). Amer. Sot. of Agron. p. 198.

Macedo,  J. and Bryant, R. B. (Abs.). 1985. Morphology and mineralogy of a hydro-
sequence of oxisols in Brazil. Amer. Sot. of Agron. p. 195.

Kern, J. S. and Bryant, R. B. (Abs.). 1985. A comparison of clayey soils formed in lacus-
trine and marine deposits in northern New York. Amer. Sot. of Agron. p. 193.

Waltman,  W. J., Cunningham, R. L. and Bryant, R. B. (Abs.). 1985. Mineralogy and
genesis of Fe/Mn  coatings in sandstone-derived soils. Amer. Sot. of Agron. p. 234.

Snyder, K. E. and Bryant, R. B. (Abs.). 1985. A northern Allegheny plateau climatic
analysis and its pdogenic  implications. Assoc. of Amer. Geographers p. 329.

Bryant, R. B. (Abs.). 1984. The role of physical ripening in soil densification and fragipan
formation. Amer. Sot. of Agron. p. 227.

Major, A. P. and Bryant, R. B. (Abs.). 1984. Spodosol morphology as related to landscape
oosition  and vegetation in the Adirondack Mountains of New York. Amer. Sot. of
‘Agron.  p. 235.”

Boettinger, J. L. and Bryant, R. B. (Abs.). 1984. Use of the UV-visible scanning spectro-
photometer in characterizing soil color. Amer. Sot. of Agron. p. 227.

Timlin, D. J., Bryant, R. B., Snyder, V. A. and Wagenet,  R. J. 1985. Modeling corn grain
vields and the decline in soil productivity in relation to soil erosion in New York State.
Proc. of Natl. Symp. on Eroiion and S&l Productivity.

Roebig,  J. H., Hardy, F., Bryant, R. and Guetti, B. 1985. SPOT potential for land use/land
cover classification in using image enhancement and computer processing. SPOT
Conf. Proc.

Waltman,  W. J., Bryant, R. B. and Kick, J. W. 1986 Characterization of soils from the
Tughill  Plateau of New York. Agron. Mimeo 86-9. .

Kern, J. S., Bryant, R. B., Waltman,  W. J. and Yeck,  R. D. 1986. Characterization of
soils from St. Lawrence-Champlain Lowlands of Northern New York. Agron.
Mimeo. 86-8.

Snyder, K. t:.,  Bryant, K. B., Waltman,  W. J. and Ramos, R. J. 1986. Selected physical
and chemical data for 7 pedons from Cattaraugus County, NY. Agron. Mimeo 86-7,
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THE PENNSYLVANIA STATE UNIVERSITY

AGRICULTURAL EXPERIMENT STATION

REPORT

R. L. Cunningham

'The program objectives continue to include: 1) soil characterization,
2) soil genesis research, and 3) soil information systems. The state is 99
percent field mapped; however, several counties are undergoing "updating" that
usually includes field investigations. Data from the characterization of 752
pedons throughout Pennsylvania have supported field survey and interpretations
decisions. The soil data base is being expanded to include computerized soil
profile descriptions and sampling site information planning for additional
characterization and genesis investigations, particularly in counties
undergoing updating. With the computerization of descriptions, classification
will be verified at all levels down to the interpretative mapping unit.
Presently, the SCS Lincoln Lab is converting hard copy profile descriptions
and site information to floppy disks using standard coding and format on a fee
basis.

The characterization data from our l:ab are requested frequently. An IBM-
AT based system provides the greatest flexibility in selecting, sorting, and
delivering the information. The characterization data are in compatible
format with SCS-5--interpretations information, and SCS-6--mapping unit use
file, all data are updated and corrected frequently. A methodology data set
is planned to support the characterization analyses. No further field
sampling of soils for characterization is planned until detailed
interpretations of the accumulated information are completed.

Research studies include the fragipan study by Bill Waltman, limestone
soils by Dick Cronce. soil data base by Dave Watkins! colluvial soils by Mike
Hoover, steep sandy soils by Brian Carter, soil mottling by Bob Dobos, imagery
interpretation by Nancy Parks, Tim Dean, and Dan Cooper, and an amorphous
materials study by Dr. Ciolkosz.

Mapping aids from Digital Elevation Model data have been produced and
offered encouragement to develop integrated terrain units (ITU's) that
spatially represent a part of the landscape and have a set of multiple
attributes that would include soil properties and interpretations. This
research is being conducted in cooperation with SCS with some assistance from
Pennsylvania Power and Light Company.

Several county reports have been published in the last two years until 57
of the 67 counties now have relatively recent soil survey reports. Adult
education meetings are conducted by Extension on each new report released.

A list of publications from the Soil Genesis and Morphology Group is
available upon request.

PA-l
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Rhode Island Agricultural Experiment Station

William R. Wright

Soil Properties in the Transition Zone of Forested Wetlands

F.C. Golet and W.R. Wright

This project, which is in its second year, is analyzing the inter-
relationships between water regime, vegetation, soils, and other features
such as microrelief along broad transition zones bordering areas mapped as
forested wetlands. Properties measured include; vegetation species and
cover, water tables, moisture tensions, soil temperatures, oxygen levels,
redox potential, and various physical, chemical, and morphological
properties of soils. These data will be utilized to quantify the bio-
logical, physical, and chemical characteristics of this zone and to
develop a multivariate  technique for the field identification of forested
wetland boundaries. Specific objectives are: 1) to describe the changes
in soil properties that occur along the transition zone of forested wet-
lands in southern Rhode Island; 2) to relate these changes in soil
properties to changes in vegetation, ground elevation, and the elevation
of the water table across the transition zone; and 3) to suggest criteria
for the field identification of hydric soil conditions in forested areas.

Field Evaluation of Nitrogen Control Systems for

Individual Sewage Disposal Systems

A.J. Gold and W.R. Wright

This study was initiated to field evaluate several denitrification
systems as a means of reducing nitrogen input to groundwaters and coastal
waters from individual sewage disposal systems. Three options are
currently being evaluated and include; the RUCK system (black water-grey
water), a recirculating sand filter (black water-black water) and a
conventional system. Specific objectives are: 1) to determine the fate
of nitrogen in each component of each system, 2) to evaluate both grey
water and black water as sources of organic carbon for denitrification,
and 3) to quantify the nitrate loading to groundwater for each system.

RI-1
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Off-Site Transport of Nutrients and Herbicides

From Turfgrass Plots

A.J. Cold

Twelve hydrologically isolated Bluegrass plots were established on
3% slopes. Each plot was instrumented to collect both runoff water and
gravitational water from ceramic plates. Plots were treated with
fertilizer and herbicides by a commercial lawn care company. One-half
of the plots received a scheduled irrigation based on soil tension data
and the other half were over irrigated. Initial data suggest that
significant movement of nitrate-nitrogen only occurred on those plots
which were over watered.

Establishment of a Rhode Island Geographic Information System

P.V. August and W.R. Wright

A two year agreement has been made with the R.I. Department of
Environmental Management to develop and establish a State-Wide Geographic
Information System, Digitizers, Tektronix graphic CRT's and Calcomp
Plotters have been procured and the ARC/INFO software has been installed
on the University's Prime 9955 computer system. The Environmental Data
Center located in the Department of Natural Resources Science (URI) will
provide input/output services for all data bases, quality control, and
computer generated map products.

2.
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Virginia Agricultural Experiment Station Report

James C. Baker

This report will focus on the soil survey program in Virginia and
Virginia Tech's role in the National Cooperative Soil Survey.

Soil Genesis, Morphology, and Soil Survey Personnel

J. C. Baker - Project Leader and Soil Survey Coordinator
W. J. Edmonds - Soil Survey Field Coordinator
D. P. Amos - International Programs (Nepal)

.,

T. W. Simpson - Extension Agronomist - Soil and Land Use
W. L. Daniels - Resident Instructor - Mine Land Reclamation
K. W. Molten - Computer Application Specialist
13 Field Soil Scientist
3 Interpretative Soil Scientists - County
3 Interpretative Soil Scientists - State Health Department

Present Status

Modern soil survey information is available for approximately 15.5
million acres of Virginia's 25.4 million acres. To date 52 counties have
modern soil surveys, 19 counties have surveys in progress, and 26 counties
have old or po survey information. All surveys presently underway are on a
cost sharing basis with the county contribution ranging from 10 to 25
percent of the cost of the soil survey.

The current Virginia Tech soil survey program has 8 progressive soil
surveys underway involving 13 field soil scientists. The surveys cover all
the physiographic provinces and include: Accomack. Appomattox, Charles
city I King William, Nelson, Patrick, Washington. and Wythe Counties. One
soil scientist is assigned to an SCS field party in Amelia County, and one
soil scientist is assigned at Blacksburg to work with manuscripts, map
compilation, and data analysis. This makes a total of 15 soil scientists.

The soil characterization laboratories at Blacksburg provide
characterization data on chemical, physical, and mineralogical properties
of soils for both federal and state soil surveys in Virginia. The major
benefit of these laboratory facilities, coupled with an active
participating field program, operating under the supervision of the
Department of Agronomy, is that research can be controlled and directed
that will best serve the needs of Virginia and also contribute to regional
and national programs that are a part of the National Cooperative Soil
Survey. Several of our research efforts will have impact on the rules that
govern operation of the National Soil Survey program. Thus under the
umbrella project entitled "Investigation, Characterization, and Soil Survey
of Designated Counties in Virginia", many separate investigations have been
made, many more are currently underway, and several are planned for the
future. The following investigations are examples of the kinds of research
that are now a part of the Virginia Tech soil survey classification and
genesis research program.

Va-1

?cr



Soil Survey Scholarships

There are 5 students enrolled in Agronomy at Vir&-,iC, Tech that are
receiving the soil science scholarship. They are:

Glenn McClenny Sr. !EO
Stuart M. Lynn Sr. 2:82
Daphne Roots Jr. 2.42
Victoria Sage Jr. 3.35
Harold Bradley Pr. -o-

These students, with others, make up the agronomy collegiate soil
judging team that last year won the Southern Regional Contest at Knoxville,
Tennessee, and placed 7th in the National Contest at Colorado. With all
"lettermen" returning, hopes are high for a possible national championship
at Cornell in the spring.

Victoria Sage also received a $500 scholarship from the Soil
Conservation Society of America. Of 16 scholarships awarded nationally, 2
were awarded to students at Virginia Tech.

Cooperative Soil Survey

Field Studies Underway

1. Study Title: Characterization of Physical and Chemical Properties of
Piedmont Soils.

a. Objective: To assess the water retention, hydraulic conductivity.
texture, and chemistry of major soils of the Virginia Piedmont.

b. Accomplishments: Five sites of the Cecil and Appling and four
sites each of the Georgeville, Madison, and Nason have been
selected for study in Amelia, Pittsylvania, Bedford, Nelson, and
Appomattox Counties. Intensive as well as extensive sampling has
been completed for Bedford County. Sampling is 65% completed in
the other counties with an additional 2 sites each of the following
soils sampled: Hayesville. Tatum. and Cullen. Water retention
curvas as well as hydraulic properties have been measured. Over
1,500 water desorption curves have been made. The results thus far
indicate that most variation of data for these soil properties is
due to short range variability.

c. Future Proiection: The intensive sampling will be completed in
1986. The extensive sampling will continue through 1986 and early
1987 until completed. Analyses have been completed for
approximately 65% of the project and will be completed by summer
1987 yielding water properties as well as chemistry and textural
data for the soils in these counties.

2. Study Title: Red Clayey Soils fo the Virginia Piedmont

Va-2

80

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
1
I
I
I
I
I

3

a.

b.

C.

Objectives: The objective of this investigation is to characterize
and classify soils derived from materials ranging from mafic rocks
to granitic rock in five Southern Piedmont Counties by criteria in
soil taxonomy and by numerical taxonomy. These soils typically
have red clayey B horizons and have been represented by nearly 20
soil series.

Accomplishments: Sixty randomly located soil profiles have been
described and sampled. Characterization data for chemistry and
particle size analyses are completed. Mineralogical analysis of
the clay are approximately 50% completed.

Future Proiections: The results are being compiled and will be
used to define or redefine soil series pertinent to this large
group of important soils in the Southern Piedmont of Virginia.
Data will be published as a Virginia Tech research bulletin.

Study Title: Flood Plain and Terrace Soils

a. Objective: The objective of this investigation is to characterize
and classify soils in the Ridge and Valley province that occur on
low stream terraces or flood plains. The study will encompass a
seven county area in western Virginia from Page County to

of this study will begin in

Washington County.

b. Accomplishments: This sampling phase
October, 1986.
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West Virginia Agricultural and Forestry
Experiment Station Report

John C. Senoindiver

Since the last conferenoe,  the Soil Conservation Servioe has published
three soil survey reports in oooperatlon  with the West Virginia
Agricultural and Forestry Experiment Station. The Soil Survey of Heroer
and Summers Counties ues issued in July 1984,  Upshur County was issued in
Hay 1985, and Putnam County was issued in August 1985.

The Soil Conservation Service has deoided to map soil assooiations  in
large areas of southern Vest Virginia. In preparation far the survey, the
area was transeoted and soils were described at over 600 points. The dsts
tron the transeots  indicated that oharaoterization data for olassiflcstion
and oorrelatlon were needed. Twenty pedons were sampled in Nicholas,
Boone, Logan, Bingo, Wyoming and McDowell Counties. These pedons
represented Berks, Dekelb (both loamy-skeletal, mixed, mesic Typic
Dystrochrepts), Guyandotte (loamy-skeletal, mixed, mesic Typio
Haplumbrepts), and Pineville  (fine-loamy, mixed, mesic Typic Hapludultsl
series . Samples were sent to the National Soil Survey Laboratory for
analyses.

Several well-known soil scientists were invited to state meet ings
during the last two years. Dr. Gary Petersen (The Pennsylvania State
University) presented a one-day workshop on remote sensing and geagraphio
data bases. This workshop wa8  co-sponsored by the College of Agriculture
and Forestry and the West Virginia Assooiation of Professional Soil
Scientists  (HVAPSS). Dr. Stan Buol (B.C. State University) and Dr. Roy
Simonson (retired, SCS National Soil Survey Staff) participated in the
WVAPSS annual meetings and programs in 1985 and 1986, respectively.

After several years of planning, en extension speoislist  position in
land reclamation has been established at YW. Dr. Jeffrey Skousen was
hired on January 1, 1966. Dr. Skousen received a Ph.D. in rang.e soienoe at
Texas A h H University. Be has a strong background in agronomy and soil
science. In addition to his extension duties, Dr. Skousen will teaoh a
land reolamation course. Be has already established a
demonstration/reseamh  study of sewage sludge application to mined land.

Studies in land reclamation and utilization oP waste  product6 on Mned
lands oontlnue  to be emphasized by the soil solenoe group. Studies are
being conduoted  in the following areas:

1. Abandoned mineland  revegetation.

2. Effects of topsoil and vegetation on the production of acid mine
drainage from coal refuse.

3. Characterization and classification of minesoils.

4. Bydraulic properties of minesoils.

5. Hinesoil mineralogy.

WV-1
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6. Use oP natural and man-made wetlands to treat acid mine drainage.

7. Use of Florida phosphate by-products to treat acid minesoils.

8. Sewage sludge application on Porest land.

9. Absorption oP heavy xwtals  by soils.

10. Utilization of Ply ash for orop growth.

11. Utilization oP Ply ash and rock phosphate mixtures for reclamation
of abandoned mine lands.

A list of publications and theses is available upon request.

WV-2
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COMMITTEE l.--Use of Soil Characterization Data for Other than Soil
Classlflcatlon Purposes

Committee 1 Members:
R. Yeck,  SCS,  NSSL, Chairman
W. Waltman, Cornell University, Vice Chairman
R. Babcock, SCS, MB
R. Bryant, Cornell University
R. Cronce,  Pennsylvania State University
S. Hundley, SCS, MA
Y. Jokela, University of VT
R. McLeese,  SCS, VT
Il. Mount, SCS, NB
L. Quandt, SCS, NBBTC
S. Reid, Cornell University
R. Shlpp, Pennsylvania State University
P. Veneman, University of Massachusetts
K. Wheeler, SCS, NY
W. Wright, University of Rhode Island
D. Wysockl, Rutgers University
R. Day, Pennsylvania State University

Committee 1 Charaes

1. Develop a master list of Northeast pedons on which laboratory
characterization data are available. This should be a comprehensive
list which includes both NSSL and experiment station data.

Ck>L
2. Compile a list of nonclassification data applications from soil

survey users.

3. For at least one nonclassification application that should have
recurrent utility, develop, demonstrate, and document procedure for
using data file.

4. Recommend a protocol that would more fully use characterization
data to its potential for nonclassification applications. This should
include recommendations on items such as: Retrieval program, data file
structure, data access system, data use guidelines, and data location.

Committee 1 Report

Backnround:
Laboratory and field data have been gathered within the NCSS largely to
help classify soils and to develop data bases on important soils. The
National Soil Survey Laboratory and several universities now have soil
survey computerized data bases established. Since these data bases are
versatile and are increasingly used for understanding and applying data
beyond just classification, this committee was established to explore
some of those applications and uses.

l - l
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Charge 1. Develop a master list of Northeast pedons on vhlch laboratory
characterization data are available. This should be a comprehensive
list which includes both NSSL and experiment station data.

Charge coordinator: Bill Waltman
Other members assigned to Charge 1: L. Quandt,

D. Wysockl
W. Jokela,

Accomplishment: Two lists, one for NSSL and one from experimental
stations, listed 416 pedons from NSSL,and  1,864 pedons from experimental
stations. Each list includes the series name, state in which it was
sampled ID code, data available codes, and taxonomlc classification.

Distribution by order (experiment station).

627 Inceptlsols 262 Spodosols
479 Alflsols
313 Ultlsols

Discussion: Since
should be included
laboratory data.

87 Entlsols
IO Molllsols
4 Hlstosols

these represent only laboratory data, descriptions
in computerized format to be included with the

The -inventory has value for several ..useslncludlnguse  for series ..._ ~-.’
definitions and identifying data available for testing m a .
The complete lists are included here and follow the recommendations for
Charge 1.

Recommendat.:
1. Standardize soil descriptions and encode for computer storage,

storing them at the same place as laboratory data in regional or
national data bases.

2. Northeast should establish a regional NCSS data base, with the
intent of it becoming part of a national NCSS data base. This should be
a relational data base.
3. Forward this list to the National Cooperative Soil Survey

Conference as partial justification for establishing a central data base
that incorporates agricultural experimental station data. We would
recommend that this be colocated with other NCSS data base.
4. Forward copies of this to organizers of the other three regional

conferences and suggest that they compile similar-llsts,~-all  of which
would combine to comprise a national list.

5. Continue updates biannually.

l-2
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Northeast Soil Characterization Database

The following universities have provided information for this table:

University of Connecticut - CT
Univers i ty  of  Massachuse t t s  - M A
University of Maryland - MD
University of Maine ME
Cornell University NY
Penn State University PA
University of Rhode Island - RI

Additionally, a separate fi le was created for Northeast  pedon s
sampled and analyzed by the National Soil Survey Laboratory from
1975-1985.

The column labeled #PED (number of pedons) contains the number of
pedons from each series~  .that .have been characterized in each state. ” “E

The column labeled ID# contains the sample
used by each of the states. The rows containing
information was not provided by the state.

The following entries were used:

m
CAES -
U M A  -
ss -
NA -

Conn. Agrl. Exp. Station sample number
Univ. of Massachusetts sample number
Soil survey sample no. (i.e., S84NYOOl-01-1)
Not available

The  co lumn labe led ACCESS contains the form in which the
characterization data is available. More than one entry per row
indicates that  the data are available in more than one type of
publication or form (i.e., the entry CF, MIR indicates that the given
pedon data is available as either a mimeo or an interim report and is
also stored in a computer file).

identification number
NA indicate that this

l-3
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IThe following entires were used.

MIR - Mimeo or Agronomy Dept. Progress Report
(available for distribution)

SB - Agricultural Experiment Station Bulletin
MF - Master File
SSR - Soil Survey Report
CF - Computer file

---------------------
*Indicates that the data compiled and available in the master file
only contains pedons up to 1970 and does not include several pedons
that have been characterized for thesis studies after that year.

A separte column, CF?, was created to allow old characterization data
which has not been entered into a computer file to be separated from
newer  da ta  which  has  been  en te red . A rapid check of the
availability of computer files for any given series is also allowed.
Entry is either Y (yes) or N (no).

The column labeled DATA AVAIL indicates the type of data available
for a given series. More than one entry per row indicates that more
than one type of characterization data is available. For example, the
entry PSA, CHEM, PHYS, MIN indicates that the particle size analyses,
chemical, physical and mineralogical data are available for that given
series.

The following entries were used:

AVAU,

PSA - Particle size analysis data
CHEM - Chemical characterization data

(pH, CEC, exchangeable bases, etc.)
PHYS - Physical characterization data

(bulk density, AWHC, etc.)
MIN - Mineralogical characterization data

I
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The column labeled TAXONOMIC CLASSIFICATION contains the
family level taxonomic name for the given series. It has been
separated into three columns, the first containing the great group,
the second the subgroup and the third the family. This allows any
information to be retr ieved based on the order,  suborder,  great
group, subgroup or family name of the series in the database.

The database was set-up on an IBM PC-AT microcomputer with
commerically available software (R-BASE 5000 series).

t-5
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Expt. Sta..
. .

SERIES ST #PEU IO# ACCESS CF? DATA AVAIL TAXONCFIIC  CLASSIFICATION

7
6

1-Q
I-

Abbott&own PA 2 55 CF.58 Y PSA,CHER.PHYS.l'lIN  Aeric
Adams mE 5NA 5B N PSA,CHEm,FtlYS Typic
Adams NY 8 55 CF,AIR Y PSA.CHEU,PHYS Typic
Adelphia m0 1 NA FF* N PSA,CHEm Awic
Adjidauno NY 2 SS CF,AIR Y PSA.CHEm.PHYS mOllic
Agawam RI 2 NA & N PSA,CHEm.WYS Typic
Agawam rnA 1 U'lA mF N PSA.CHEm,PHYS Typic
Albrights PA 4 5s CF.'% Y PSA.CHE~.PHYS,AIN  Aeric
Alden PA 2 s5 CF.% Y PSA,CHEm.PHYS.mIN mOllic
Alden NY 3 SS CF.PIIR Y PSA.CHEI*I,WYS mollic
Allaqash NY 1 5s CF.mIA Y ffiA.CHEM,PHYS Typic
Allaqash m 5 NA SB N P5A.CHEN.WYS Typic
Rllenwood PA 8 55 CF,SE Y PSA.MEN.PHY5,AIN  Typic
Allis PA 2 5s CF.% Y PSA.CHEWtlYS,mIN  Aeric
Allis NY 1 ss FlIR N PSA.MEW'HYS Aeric
Altmar NY 1 ss rnIR N PSA.CHEFI,WYS A&c
Alton PA 2 ss CF.Sa Y PSA,CHEf4.fflYS.mIN  Oystric
Alton NY 3 ss mu7 N PSA.CHEf'l,FHYS Dystric
Altcn NY 1 ss CFJIR Y PSA.CHEm.PiiYS Oystric
AlUiI.3 PA 5 ss CF.53 Y ffiA,CiiEm.PHYS.flIN  Aeric
Amenia fw 1 U'lA I'F N PSA.CHEPI.FtlYS Awic
Anenia CT 2 CAES M? N PSA.CHEl'l.PHYS Awic
Amenia NY 4 SS CF.f'lIR Y ffiA,CHEFI.PHYS A&c
Arenia Cl 1 CAES IOIR N PSA,CWEm,PHYS Aquic
Andover NY 1 5s CFJ'lIR Y PSA,CHEfl.PtlYS Typic
A&over PA 2 SS CF.SR Y P5A,CHEm,FtlYS,mIN  Typic
Angola NY 4 5s. mIR N PSAJHEFIJHYS Aeric
Appleton NY 2 55 rnIR N PSA.CHEm.RIYS Aeric
Arendtsville PA 2 ss CF.56 Y PSA,CHEfl.PHYS,WlN  Typic
Arkport NY 2 5s rnIR N PSA.CHEm,FWVS Psammentic
Arkpoet NY 2 SS CFJlIR Y PSA.CHEf'l.PHYS Psammentic
Am@ PA 2 ss CF.9 Y PSA.CHEm.F+lYS,AIN  Typic
Armt NY 2 ss CF.mIR Y PSA.CHE?l.R(YS Lithic
Armt PA 2 s5 CF.% Y P5A,MER,WYS,mIN Lithic
Ashton PA 2 5s CF.% Y PSA.CHEPI,PHYS.FIIN mOllic
Atherton NY 1 ss CFJ'IIR Y PSA,CHER,PHYS Aeric

Fragiaqualf
Haplorthod
Haplorthod
Hapltdalf
Haplaquept
Dystrcchrept
Dystrochrept
Fragiudalf
liap1aquept
Haplawept
Haplorthod
Haplorthod
Hapludult
HaplawePt
Haplaquept
Udipsamment
Eutrochrept
Eutrochrept
Eutrochrept
Fragiaqult
Eutrochrept
Eutrochrept
Eutrochrept
Eutrochrept
Fragiaqwlt
Fragiaquult
Ochraqualf
Dchrawalf
Hapludult
Hapludalf
Hapludalf
Ochrawult
Dystrochrept
Oystrochrept
Hapludalf
Haplawept

fine-ioamy. mixed, music
friqid.~ndy,mixed
sandy. mired, frigid
fine-loamy. mixed, wsic
fine. mixed, frigid
co.-1. w. s. or sandy-skeletal
m-1. cw. s. or sandy-skeletal
fine-loamy, mixed. msic
fine-loamy.mixed. nonacid. music
fine-loamy. mixed. nwlacid. music
co--l. ov. s. or s.-sk., mixed. frigid
co-l over s or s skeletal.mixed.frigid
fine-loamy, mixed, nesic
fine. illitic. acid, music
fine; illitic, acid, msic
mixed. mesic
loamy-skeletal, mixed. music
loamy-skeletal, mired. resic
loamy-skeletal. mixed. music
fine-loamy. mixed, nesic
coarse-loamy, mixed. msic
coarse-loamy. mixed, music
coarse-loamy. mixed, msic
coarse-loamy, mixed, mesic
fine-loamy. mixed. music
fine-loamy. mixed, resic
fine-loamy; mixed, music
fine-loamy. mixed, mesic
fine-loamy, mixed, music
coarse-laany.  mixed. resic
coarse-loamy. mixed. resic
clayey, mixed, mesic
loamy-skeletal. mixed. mesic
loamy-skeletal. mixed. hesic
fine-silty. mixed, music
fine-loamy, mixed. nonacid. music
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Athol
Atkins
Aumra
Bangor
Barbaur
Barbcur
Barbour
Easher
Bashzr
Bath
Bath
Beck&
Beck&
Becraft
Bedingtar
Eeltsville
Benev01a
Berks
Berkshire
Berkshire
Bertie
Bite
Birdsall
Birdsborn
Blairton
Blairton
Elan&urg
Blasdell
Bombay
Bwthbay
Boxford
Braceville
Braceville
Braytcm
orayton
Breckncck

PA 2 5s CF.% Y PSA.CHO*l.WYS,AIN  Ultic
PA 2 5s CF.9 Y PSA.CHEm.RIYS.FIIN  Typic
NY 2 5s CFJ'IIR  Y PSA,CHfm.PHYS Glossaaquic
m 5 NA SB N PSA.CHER.PHYS Typic
PA 2 ss CF.9 Y PSA.MEm.PHYS,mIN Fluventic
NY 3 5s mIR N PSA.G-tEi'7.FHYS Fluventic
NY 2 ss CF.mIR Y PSA.CtiEm.PHYS Fluventic
NY 1 ss CF.rnIR  Y PSA.CHErn.fflYS Flwaquentic
PA 2 5s CF.% Y PSA.CHEFI,PHYS,mIN  Fluvaquentic
PA 3 ss CF.9 Y PSA.CHEm,FtlYS.IrlIN  Typic
NY 7 ss CF.flIR  Y PSA.MEl4.PHYS Typic
NY 10 55 CF.AIR Y ffiA.CHEf'l.WYS Typic
mE 9 NA SB N psA.niEm.wYs Typic
NY 1 ss CF.rnIR Y PsA.CHER,RIYS Typic
PA 6 ss CF.% Y PSA.CHEFI.PtlYS.FIIN  Typic
mo 3 NA m* N PSA.CtiDl Typic
m0 1 NA m* N PSA.CiEA mOlLic
PA 10 SS CF.= Y PSA.CHEA.RiYS,PIIN Typic
IrL 9 NA SB N PSA.CHE!l,PtlYS Typic
rnA 1 UIA QF N PSA.MEFI.PHYS Typic
mo 1 NA I** N PSA.CHEm Aqvic
NY 1 ss CF,mIR Y PSA.CHEFI,PHYS Typic
NY 2 5s n.mIR Y ffiA.CHEi'l.PHYS Typic
PA 1 ss CF.SB Y PSA.CHEEI,FtlYS.mIN Typic
NY 2 55 CFJIR Y PSA.CHEFI.PHYS Aquic
PA 3 55 CF.= Y PSA,CHEl'l.pHYS.flIN  A&c
PA 3 ss CF.% Y PSA.CHEFl,PHYS.mIN Typic
NY 2 ss CF.FIIR Y PSA.CHER.PHYS Typic
NY 2 55 CF.EIIR Y PSA,CHEFI.WYS Gloss&uric
m 5 NA SB N PSA.CHEm.PHYS A&c Oystric
mn 2 L@lA mF N PSA,CHEFI.WYS Oystric
PA 1 5s CF.% Y PSA.CHEFI,WYS,mIN Typic
NY 2 ss mIR N PSA,CHEFI,WYS Typic
m 5 NA SH N PSA.CWiJl.P+lYS Aeric
NY 3 ss mIR N PSA.CHEf'l.WYS Aeric
PA 5 5s CF.% Y PSA,CHEm.WlYS.!lIN  Ultic

Hapludalf
Fluvawent
Hapludalf
Haplorthod
Oystrochrept
oystrochrept
Oystrochrept
oystrcchrept
Oystrochrept
Fragiochrept
Fragiachrept
Haplorthod
Fragiorthod
oystrochrept
Hapludult
Fragiudult
Hapludalf
oystrochrept
Haplorthcd
Haplorthad
Hapludult
oystrochrept
~aquept
Hapludult
Hapludult
HapLu&.JLt
Haplorthod
oystrwilrept
Hapludalf
Eutrochrept
Eutrcchrept
Fragiochrept
Fragiochrept
Fragiawept
Fragiaqaept
Hapludalf

fine-Loamy. mixed, music
fine-loany.  mixed. acid, music
fine-loamy. mixed, music
marse-loay.mixed,frigid
co.-1. OV. s. or s.-Sk.. mixed, music
co.-1. OV. s. or s.-sk., mixed. nesic
W.-L. OV. s. or s.-sk..  mixed. music
coarse-loany.  mixed, music
coarse-loamy. mixed, msic
coarse-loamy. mixed, music
coarse-loamy, mixed. resic
coarse-loay, mixed. frigid
coarse-loamy,mixed.frigid
coarse-loay. mixed, resic
fine-loamy, mixed. music
fine-loany, mixed. music
fine, illitic. nesic
loamy-skeletal, mixed, music
warse-Loany,mixed.frigid
coarse-loamy. mixed. frigid
fine-loamy. mixed, thenic
coarse-lcwy.  mired. frigid
coarse-silty. mixed. nanacid. music
fine-loamy, mixed. music
fine-loamy, mixed. nesic
fine-loany.  mixed. msic
loamy skeletal. silicews. music
losmy-skeletal. mixed, nesic
coarse-loamy. mixed. music
fine-silty.mixed,frigid
fine, mixed. me&c
coarse-loany.  mixed. music
coarse-loamy, mixed. music
coarse-loamy.mixed,frigid
coarse-loamy. mixed, frigid
fine-loany. mixed. msic



Expt. Sta.

SERIES ST XPED ID! ACCESS CF? DATA RVAIL TAXW~TC CLASSIFICATION
_____----_________-_-_______. ____-____---________.
Bridgehampton  NY 1 5% IPL:, ,~ ..S Twlc
Bridgehampton  RI 5 NA IV N PSA,CWl,R1YS Typic
Briqgs
Brimfield
Brinkerton
Brinkertar
Broadalbin
Brwdnark
Brooke
Bmokfield
Buchanan
Buzkland
Rurdett
Eurdett
Bumham
Easti
Butlertown
Buxton
Calvin
Calvin
C.%lUOdW
Cam&en
CaMan
Caradice
Canadice
CilMndai~a
Canandaigua
Canaseraqa
canaseraqa
Caneadea
C.WW&a
Canfield
canton
Cardiff

Caribou
CXOlinEZ

NY 2 5s PlIR N PSA.CHEfl.FliYS Alfic

CT 2 ss mF N PSAJHEN Lithic
PA 4 ss CF.SB Y PSA,CHE~,!JtlVS.lXN  Typic

NY 4 5s CF.FIIR  Y PSA,CHEM.PHYS Typic

NY 3 ss MIR N PSA.CHEI~.P~IYS Typic
NA 1 WlA m N PSA.MEA.F+lYS Typic

PA 2 ss C F . 9 Y PSA,CHEm.PHYS.FIIN  mOllic

CT 2 ss m N PSA,CHEm Typic

PA 6 ss CF.SB Y PSA,CHEi7,PHVS,AIN  A&c

NY 1 ss CF.NIR Y PSA,CHEm.!+lYS Entic
NY 1 ss CF.PlIR  Y PSA.CHEm.PHVS Aeric
NV 1 ss m1l7 N PSA,CHE,7,PHYS Aeric
r?E 4 ss CF Y PSA,CHEfl,PHYS Unclassified

NY 2 ss CFJ'lIR Y PSA.CHER,FWYS AeriC
Pm 1 NA m* N PSA,CHEN TYPiC
K 5 NA SB N PS.A,CHEf'l.PHYS Awic Dystric
n, 0 NA FF* N  PSA.CHE8l Typic
PA 5 ss mnz N PSA.CHEm,WYS Typic
NY 1 ss CFJ'IIA Y PSA,CKFI,PHYS Typic
NV 2 ss l?IR N PSA.MEN.WYS Typic
NY 3 5s CF.FIIR  Y PSA.CWl,WYS Lithic
NY 1 ss CF.mIR V ffiA.MEFI,RIVS Typic
PA 2 ss CF.58 Y PSA,MER.PHYS,PIIN  Typic
NV 3 ss RIR N PSA.Cl+El'l,FttYS Mollic
NY 3 ss CFJ'IIR Y PSA,CH~.PrlYS mOllic
NV 3 5s AIR N PSA,CHEA.RiYS  Typic
PA 2 ss m.sB Y PSA.MEFI.WYSJ'lIN Typic
PA 2 ss CF.SB Y PSA.CHE~.FWS,~IN  Aeric
NY 2 SS NIA N PSA.CHEPI,PHYS Aeric
PA 6 5s CF.SB Y PSA\.CHEPI.FWS,MIN  Awlc
FIR 1 UIA r?= N PSA.CHEm,PHYS Typic
PA 2 ss CF.% Y PSA.CHEfl,PHYS,flIN  Typic
mE 5 NA 59 N PSA.CHEM.PHYS Typic
ma 1 NA m* N PSA.CHEN Typic

+t
0ystrochrept
Haplorthod
Dystrochrept
Fraqiawalf
Fraqiawalf
Fragiochrept
Fraqiochrept
Hapludalf
Dystrcchrept
Fraqiudult
Fraqiorthod
Ochraqualf
Ochrawalf
Unclassified
Ochraglalf
Fraqiudult
Eutrochrept
Dystrochrept
Dystrochrept
Fragiaqwxl
Fraqiaquod
Haplorthod
OchraqJalf
cchraqualf
Haplawept

HaPlaW&
Fragiochrept
Fraqiochrept
0chracwlf
Ochraqualf
Fraqicdalf
Dystrochrept
IJystrochrept
Haplorthod
PaLEadult

______________________________--____________________-________________---__----_______. .__

coarse-loamy. mixed, frigid
coarse-Looaay,  mixed, frigid
loamy-skeletal, mixed, frigid
loany,  mixed. rnesic
fine-silty, mixed, msic
fine-silty, mixed, mesic
coarse-loamy. mixed, rresic
coarse-loamy, mixed. music
fine. mixed, msic
coarse-loany,  mixed. msic
fine-loamy. mixed, mesic
coarse-loawy,  mixed, frigid

fine-loamy, mired, music
fine-loany.  mixed, msic
Unclassified
fine-silty, mixed. music
fine-silty. mixed. music
fine,illitic.frigid
Loamy-skeletal. mixed, mesic
loany-skeletal. mixed, m&c
fine-loamy, mixed, frigid
fine-loay,  mixed. frigid
loamy. mixed. frigid
fine, illitlc.  m&c
fine. illitic, m&c
fine-silty. mixed, mnazid,  msic
fine-silty, mixed. mnacid.  music
coarse-silty, mixed. music
coarse-silty, mixed. music
fine. illitic, mesic
fine. illitic. msic
fine-loany, mixed. music
co.-1.  OV. 5. or s.-Sk.,  mixed, music
loay-skeletal.  mixed, music
coarse-loamy,mixed,frigid
clayey. mixed, thermic



SERIES ST #PED  IO! ACCESS CF7 OATA AVAIL TAXONOmIC CLASSIFICATION
________________-_______________---______-~___--________--____-_______----___________.

CaPJET MA 1 UFlA NF N PSA.C+lEm,PHYS Typic
Cattarau~s PA 1 SS CF,SB Y PSA.CHER,RIYS,~IN  Typic
CWOde PA 9 SS CF.% Y PSA.CHEPl.WYS.MIN  Aeric
Cavode NY 1 SS CFJ'IIR Y PSA.CHEFI.FtlYS Aeric

Cayuga NY 1 SS CF.flIR Y ffiA.CM'l.PHYS Glossoboric
Cazemvia NV 8 SS FlIA N PSA.CHEm,RIYS Glmsoboric
Caremvia NY 2 SS CFJ'IIR Y PSA,CHEN,!=MYS Clossoboric
Chalfmt PA 2 SS CF.% Y PSA,MEFI.WYS,MN  Awic
char1ton CT 3 ss SSR.33 N PSA.CHEPl,PHYS.MIN  Typic
Chatlton NY 2 5s CFJIIR Y PSA.CHE~.PrWS Typic
Charltcm PE 5 NA SB N PSA.CHEPI,!=MYS Typic
Charlton-CantmRI 4 NA mF N PSA,CHEA.WVS Typic
Chatfield NY 1 5s CFJlIR Y PSA.CHEFI.PHYS Typic
Chautau~_~a  N Y 5 ss Cf .mIR Y PSA,CHEi'l,F+lYS Awic
Chavies PA 2 5s CF.SB Y PSA.CHEA.PHYS.FIIN  Ultic
CkMllgo PA I ss Cf.58 Y PSA.CHEf$WYS,mIN  Typic
chenanga NY 2 5s Cf.FIIR  V PSA,CHEFI.PtlYS Typic

ChMogo NY 6 SS FIIR N PSA,CHE~.WYS Typic
Cheshire CT 1 ss PlIR N PSA.CHEPI.PHYS,NIN  Typic
Cheshire CT 2 ss PlIR N PSA,CHEFI,FtiYS,AIN Typic
Chester PA 8 5s CF,SB Y PSA.BlEf'l.FHYS,l".IN Typic
o-ester F1) 7 NA m* N PSA.CHEFI Typic
che5ulc0& FL 9 ss CF Y ffiA.ctiErn.PHYS Unclassified
Chillun m0 1 NA W* N PSA.CtiEM Typic
Chippwa NY 1 5s CF,MR  Y PSA.CHE?l.PHYS Typic

chippewa PA 5 5s CF.33 Y PSA.CttEl?.PMYS.f+lIN Typic
Christiana PlO 1 NA W* N PSA.CHm Typic
chmlw PA 2 SS CF.sB Y PSA.CHEFI.WYS.AIN  Typic
Ctwrchville N Y 1 5s CF,l'lIR  Y PSA.CHEWHYS Ueric
Clarksturg PA 8 SS CF.SS Y PSA,CHEM.F+tYS.flIN Typic
Claverack NY 3 ss !'lIR N PSA.CtiEI'l,FMYS Awic
Claverack NY 2 5s CF,WR Y PSA,DIEl'l.FHYS A&c
Clifty PA 2 ss CF.SO Y PSA.CHElrl,PHYS.FIIN  Fluventic
Clymer mD 1 NA w N PSA.CHEPI Typic
C1yr.z PA 5 5s CF.33 Y PSA,CHEPl.WYS.mIN  Typic
Colbath f'FZ 5 NA Sal N PSA.CHEN.WYS Lithic(?)

Udipsament
Fragiochrept
Cchraquult
0chracw1t
Hapludalf
Hapludalf
Hapludalf
Fragiudalf
Dystrochrept
Dystroctlrept
Oystrochrept
oystrochrept
Dystrochept
Dystrochrept
Hapludalf
oystrachrept
Dystrochrept
oystrcdlrept
Oystrochrept
Dystrochrept
Hapludult
Hapltit
Unclassified
Hapludult
Fragiaquept
Fragiawept
Paleudult
Hapludalf
L?chraqualf(?)
Fragiudalf
Udarthent
Udorthent
Dystrochrept
Hapludult
Hapludult
Dystrcchrept

_______________________--__-_______________
mixed. music

coarse-loamy, mixed, msic
clayey. mixed, music
clayey. mixed. music
fine. illitic. music
fine-loay, mixed. msic
fine-loamy. mixed. music
fine-silty. mixed, mesic
coarse-loamy. mixed, msic
coarse-loay. mixed. rresic
coarse-laamy.mixed,lsic
coarse-loay. mixed, msic
coarse-loamy. mixed. msic
coarse-loamy. mixed. mesic
coarse-loamy.mixed.  msic
loamy-skeletal, mixed. resic
loamy-skeletal. mixed, music
laoany-skeletal.  mixed. music
coarse-loamy. mixed. rresic
coarse-loany. mixed. msic
fine-loamy, mixed. nesic
fire-loany.  mixed, msic
Unclassified
fine-silty. mixed. mesic
fine-loamy, mixed, mesic
fine-loany, mixed. resic
clayey, kaolinitic. music
fire. mixed, music
fine. illitic. mesic
fine-loamy, mixed. music
s. OY. c., mixed. mnacid, msic
5. OV. c., mixed. nonacid,  music
fine-loamy. mixed, resic
fine-lomy, mixed. msic
fine-loamy, mixed, tresic
loamy. mixed. resic

________________________________--____-___---______--______________________-____-_____---__________________-_____---___-___________



SERIES
_--___--_-_

C0llamer
Collamer
Collingtm
Colon%
Colonie
Colosse
Colton
Colton
can1y
conmt
conestoga
CUWWS
cmneaut
comttm
Cook
COokpart
cookwrt
Copake
Cosad
coveytwn
covingtar
Crary
creasey
Crqhan
Cmghan
cmton
c&a
Culvers
CUlVer5
Daigle
Dalton
Dar&y
Darien
Darien
Deerfield
Dekalb

--.

Expt. Sta.

ST #PED IO# ACCESS CF? DATA AVAIL TAXONOVC  CLASSIFICATION
_______-__---___.. ..______________________-__________--____________-________________________________________

NY 4 5s CF.AIR Y PSA.WEN.PHYS Clossoboric

NY 5 ss PlIR N PSA.CHE!'l,fflYS tlossoboric
MO 4 NA mF* N ffiA.CHEM Typic
NY 10 S5 PlIR N PSA.CHEm.WYS Alfic
NY 1 s5 CFJ'lIR Y PSA.CHEf'l.fflYS Alfic
NY 1 5s CFJ'lIR Y PSA.CHEl'l.WlYS Typic
P?Z 9 NA SB N PSA.CHEM,PHYS Typic
NY 2 SS CFJIR Y PSA.CHEI7,RiYS Typic
PA 3 s5 CF.58 Y PSA.CHE?l.PtlYS,VlIN  Typic
m 5 NA SB N PSA.CHEi'l,fflYS Awic
PA 2 ss CF,SB Y P5A.CHE~.PHYS.flIN  Typic
NY 7 5s rwl N PSA.CHEm.F+lYS Glossoboric
NY 1 SS CFJIR Y PSA.CHE~,WYS Aeric
PA 3 ss CF.9 Y PSA.CHEiV.fflYS.lVN  Typic
NY 1 SS CF,AIR Y PSA,CHEPI.PHYS mollic
PA 13 55 CF,sB Y PSA.CHEl'l,PHYS.l'lIN  Aquic
m0 2 NA f?F* N ffiA.CHEM A&c
NY 1 ss CF,FIIR  Y PSA,CHEfl,WYS Dystric
NY 2 5s CFJ'lIR Y PSA.MEl'l,PfiYS Aquic
NY 1 5s CFJ'lIR Y ffiA,CHEi'l.PHYS Aeric
NY 2 ss CF,AIR Y PSA,CiiEf'l,PHYS Vbllic
NY 1 ss FlIR N PSA.C+lEI'l.FMYS Aquic
FlE 5 NA SE N PSA,CHEi'l.F+lYS Lithic
NY 9 ss CF,FIIR  Y PSA,CHEI'VMYS Awic
ix 5 NA 5a N PSA.CHEm.PHYS A&c
PA 4 5s CF,sB Y PY,CHEfl.RIYS.iVN  Typic
PA 2 5s CF.% Y PSA,CHEfl,RIYS,FIIN  Fluventic
PA 2 ss CF.58. Y PSA.CHEfl,RIYS.FIIN  Typic
NY 3 55 NIR N PSA,CHEPI.PHYS Typic
I'lE S NA S3 N PSA.CHEi'l.RIYS Aeric
PA 2 ss CF.58 Y PSA.CliEN.PHYS.NIN  Aeric
NY 2 5.5 PlIR N PSA,CHEfl.F+lYS Closss&c
NY 2 ss CFJ'IIR  Y PSA.CHEN.R(YS Aeric
NY 10 SS AIR N PSA.CHEf'l,PHYS Aeric
NY 2 ss CFJlIR Y PSA.CHEFI.fflYS Awic
PA 14 55 CF.sB Y PSA.CHEFI.WYS,I*IIN  Typic

Hapludalf
Hapludalf
Hapludult
Udipsamnent
Udipsamment
Dystrochrept
Haplorthod
Haplorthod
Fragiudalf
Haplorthod
Hapludalf
Hapludalf
Haplacwept
Hapludalf
Haplawent
Fragiudult
Fragiudult
Eutrochrept
Udorthent
Haplacwnt
Cchraqualf
Fragiorthod
Haplorthod
Haplorthod

_ Haplorthod
Fraqiaqualf
Oystrcchrept
Fraqiochrept
Fraqiochrept
Fragiawwt
Fragiawept
Hapludalf
Dchrarwlf
Ochraqalf
Udipsamnent
Dystrochrept

fine-silty. mixed. wsic
fine-silty, mixed, music
fine-loamy. mixed. music
mixed, msic
mixed. music
coarse-loay.  mixed. frigid
sandy-skeletal.mixed.frigid
sandy-skeletal. mixed, frigid
fine-loamy. mixed, nesic
coarse-loany,mixed,friqid
fine-loamy, mixed. nesic
fine-loany.  mixed. resic
fine-silty. mixed, ran-acid, resic
loany-skeletal, mixed. music
sandy-over-loamy. mixed. nonacid.  frigid
fine-lormy, mixed, msic
fine-loamy. mixed.  Resic
co.-1.  OV. s. or %-Sk.,  mixed. msic
sandy over clayey, mixed. nonacid,  music
sandy-over-loay, mixed, nonacid,  frigid
very-fine, illitic, music
coarse-loay.  mixed. frigid
loamy.mixed  frigid
sandy. mixed. frigid
sardy,mixed,frigid
fine-silty, mixed, music
fine-silty. mixed. music
coarse-loany,  mixed. music
coarse-loamy. mixed. music
fine-loany.mixed.ftigid
coarse-silty. mixed. w&c
fine-loany. mixed, music
fine-loamy. mixed. nesic
fine-loamy, mixed. music
mixed, music
loany-skeletal.  mixed. mesic



SERIES ST RPEIJ ILM ACCESS CF? DATA AVAIL TAXONOmIC CLASSIFICATION
__________________________-__-----_____________________________~___________--_-____~~______________~~~~~____--_-____-----~_________

3
‘F -1.

Dekalb
IJepeyster
Dixmant
Dower
Ooylestown
Driftm
Duffield
Duffield
Dukes
DUncannon
Dunkirk
Dmnning
Edgmwnt
Edm
Elioak
Elioak
Elka
Elkton
Ellery
Ellery
Elliber
Elliotsville
Elmridge
Elmwood
Elmra
ELnora
Empeyville
Enfield
Enfield
Erie
Erie
Erie
Ernest
Ernest
Evendale
Fallsingtm

MD 1 NA mf*
NY 1 ss CF.mIR
m 5 NA SE
m0 S NA m*
PA 2 ss CF.9
PA 2 55 CF.9
mo 6 NR l?F*
PA 11 SS CF.SB
QIA 1 U'lA FIF
PA 7 ss CF.%
NY 1 SS FIIR
PA 2 ss CF.9
PA 4 ss CF.sB
PR 16 ss CF.SB
PA 2 ss CF,SB
IWJ 1 NA m*
NY 1 5s CF.rnIR
I?0 3 NA mF*
PA 1 ss CF.9
NY 1 ss mIR
PA 10 SS CF,SB
m 4 5s CF
NY 1 ss CFJ'lIR
NY 2 ss FlIA
NY 1 ss CF.MIR
NY I 5s AIR
NY 3 ss CF,rnIR
RI 1 NA rF
CT 2 5s. mIR
NY 7 5s RIR
NY 1 5s CF,QlIR
PA s ss CF.9
PA 8 ss CF,SE
NY 3 5s CF,mIR
PA 6 5s CF,SB
KQ 1 NA mF*

N PSAJHEPI Typic
Y PSA,CHEFI,WYS Glossoboric
N PSA,CHEfl.F+iYS Aquic
N PSA.CHEm TYPIC
Y PSA,CHEFI.F?iYS,FIIN Typic
Y PSA.CHEWHYS.MIN A&c
N PSA.CHE?l Ultic
Y PSA.CHEPI,WYS,~IN Ultic
N PSA.CHEI'I,PHYS Spodic
Y PSA,CHEm.RiYS,mIN Ultic
N PSA.CHEf'l.PHYS Glossoboric
Y PSA.MER,FiiYS.PIIN  Flwaqentic
Y PSA,CHEFI.FtlYS,IIIN Typic
Y PSA.CHEm.PtWS,l+lIN  Typic
Y PSA,CHEl'l.FliYS,mIN Typic
N PSA.CHEN Typic
Y PSA.CHEN,PHVS Typic
N PSA.CHEFI Typic
Y PSA,CHE[I,fflYS.AIN  Typic
N PSA.CHEm.FtlYS Typic
Y PSA,CHEPI,PHYS.f'lIN  Typic
Y PSA.CHEf'l.FHYS Unclassified
Y PSA,CHEr'l,PtiYS Aquic Dystric
N PSA.CHEPI.fflYS A&c Dystric
Y PSAJHEWHYS Awic
N PSA.CtiEFI.FWYS A@C
Y PSA.CHEm.FtlYS Typic
N PSA.CHER.RIYS Typic
N PSA,CHEm.R(YS.PIIN Typic
N PSA.CHEFI.fflYS Aeric
Y P5A,CnErn,PHYS Aeric
Y PSA,CHEm,WYS.mIN  Aeric
Y PSA.CHEN,PHYS,~IN Aquic
Y PSA,CHW.PHYS Aquic
Y PSA.CHEM,PHYS.FIIN  Aeric
N PSA.CHEM Typic

Dystrcchrept
Hapltdalf
Haplorthod
Hapludult
Fragiaqualf
Fragiudult
Hapludalf
Hapludalf
Lldipsamwnt
Hapludalf
Hapludalf
Haplaquoll
Haplutilt
Hapludalf
Hapludult
Hapludult
Dystrczhrept
Ochrawalf
Fragiaquept
Fragiawept
Hapludult
Unclassified
Eutrochrept
Eutrochrept
Udipsarmmznt
Lepsamwnt
Fragiorthod
Dystrochrept
Dystrcchrept
Fragiawalf
Fragiawalf
Fragiawalf
Fragiudult
Fragiudalf
Ochraqwlt
Ochrawult

loamy-skeletal, mixed. music
Fire-silty. mixed. frigid
coarse-laamy.mixed,Frigid
coarse-loany.  siliceous, mesic
fine-silty. mixed, resic
Fine-loamy, mixed, music
fine-loamy. mixed. msic
fin-loany,  mixed, music
mixed, rresic
coarse-silty, mixed. music
fine-silty. mixed. msic
Fine. mixed, music
Fine-loamy, mixed. rresic
fine. illitic. msic
clayey, kaolinitic, msic
clayey. kaolinitic. music
coarse-loamy. mixed, Frigid
clayey, mixed. msic
Fine-loamy. mixed, msic
fine-loamy. mixed, mesic
loamy-skeletal. mixed, music
Unclassified
coarse-loamy over  clayey. mixed, msic
coarse-loany  over clayey, mixed, Frigid
mixed. rresic
mixed, msic
coarse-loamy, mixed, Frigid
co.-si. OV. s. or s.-Sk.,  mixed. msic
co.-& OV. 5. or S.-Sk..  mixed, mesic
coarse-loany.  mixed, music
coarse-loamy. mixed, nesic
coarse-loany,  mixed. music
Fine-loamy. mixed, music
Fine-silty, mixed. resic
clayey, mixed. music
Fine-loamy, siliceous. music



Expt. Sta.

SERIES ST #PEtI 10X ACCESS CF? DATA AVAIL TAXONDmIC CLASSIFICATION

Farmington
Fid,
Fonda
Fra&stown
Fremont
FrRoOnt
Fremont
French&m
Fulton
Galen
Galway
Gandy
Gatesburg
Georgia Var.
Gilpin
GilPill
Glenelg
Glenelg
Glemille
Gloucester
GlDucester
GlO+l=
Grenville
G-sham
Groton
GU~ffiE?y
Guffin
HaCkel??
Hadley
Hagerstown
liagerstown
Hailesboro
Halcott
Halsey
Hanlin
Hartland

NY 1 5s CF.NIR Y PSA.CHEN,PHYS Lithic
PE 5 NA Sa N PSA,CHEA,R(YS Aeric
N Y 1 ss tF,flIR  Y PSA,CHEfl,PHYS mollic
PA 2 ss CF,SB Y PSA.MEl't.RiYS,~IN  Typic
NY 2 ss CF,PIIR  Y PSA,CHEfl,WYS Aeric
NY 1 ss CFJIIR Y PSA.MEfl,F?iYS Aeric
NY 6 ss NIR N PSA.CHEi'l.PHYS Aeric
PA 4 SS CF.33 Y PSA,CHEFI.RIYS.mIN Typic
NY S SS MIR N PSA.CHEfl,pHYS Aeric
NY 2 SS flIR N PSA,CHEII,FWYS Psamrentic
NY 1 55 CFJlIR Y PSA.CHElQ.PtlYS Typic
NY 1 55 CF.FIIR  Y PSA.CHEPI,fflYS Typic
PA 1 ss CF.58 Y PSA,CHEm.PHYS.mIN  Entic
NY 1 SS CF,i'lIR  Y PSA.CHEM.RlYS A&c Dystric
m, 3 NA I%* N PSA.CHEN Typic
PA 7 ss CF.SE Y PSA,CrlEFI,RIYS.flIN  Typic
PA 3 ss CF.SB Y P5A,CHEWtWS.AIN  Typic
Ml 5 NA F6* N PSA.CHEf'l Typic
PA 3 ss CF.% Y PSA,CHEM,RIYS.mIN  Aguic
RI 1 NA m N PSA.MEFI,WYS Typic
CT 1 ss SSR.33 N PSA.CHEm,fflYS,mIN  Typic
NY 1 ss CF.RIR Y PSA.CHEA,WYS Entic Lithic
NY 2 SS CF.mIR Y PSA.Ct+EFI.!=+iYS Typic
PA 6 SS CF.33 Y PSA.CHEA.RIYS.f+lIN  Aeric
NV 1 5s CFJIR Y PSAJHEAJWYS Typic
PA 7 5s CF.33 Y PSA.CHElrl,PHYS,!VN  Aquic
NY 1 SS CF.AIR Y PSA,C%Em.PHYS.mIN  bllic
PA 1 ss CF.%. Y PSA,CHEFI.FWYS.~IN  Typic
NA 2 IJlA m N PSAJHEMJJHYS Typic
p1D 5 NA mF* N PSA,CHG'l Typic
PA 22 SS CF,SB Y PSA.CHEfl.FMYS,FIIN  Typic
NY 1 ss CF.i'lIR  Y PSA,CHEFI,FtlYS Aeric
NY 1 ss CF,FIIR  Y PSA,CHEm,PHYS Lithic
NY 1 ss CF,flIR Y PSA.CHEPI.PHYS mollic

Eutrochrept
Haplaqwd
Haplaqvept
Hapludult
Haplaqvept
Ha~lawwt
Haplaquept
Fragiawalf
Ochraqualf
Hapludalf
Eutrochrept
Dystrcchrept
Haplorthod
Eutrochrept
Hapludult
Hapludult
Hapludult
Hapludult
Fragiudult
Dystrochrept
Dystrochrept
Haplorttad
Eutrochrept
Fragiawalf
Eutrochrept
Hapludalf
Haplaquept
Hapltialf
Udifluvent
Hapltialf
Hapludalf
Ochraqxzlf
oystrodrept
Haplawept

NY 2 5s CF,mIR Y PSA,CHEl'l,PHYS Dystric FLuventicEutrachrept
mE 5 NA SB N PSA.CHEI'I,PHYS Dystric Eutrochtept

loamy, mixed, music
sandy,mixed,frigid,ortstein
fine, illitic. ma-acid. rresic
fine-loany,  mixed, music
fine-loamy, mixed, acid, msic
fine-loany,  mixed. acid, rresic
fine-loamy, mixed. acid, mesic
fine-loay, mixed. wsic
fine, illitic, msic
coarse-loamy. mixed, music
coarse-loamy. mixed, msic
loamy-skeletal, mixed, frigid
sandy. siliceous, msic
fine-loany,  mixed, m&c
fine-loamy, mixed. resic
fine-loany,  mixed. wsic
fine-loamy, mixed, resic
fine-loamy. mixed. rresic
fine-loamy. mixed. resic
sandy-skeletal. mixed. music
sandy-skeletal. mixed. music
loamy. mixed. frigid
coarse-loamy, mixed. music
fine-loamy, mixed, m&c
sandy-skeletal, mixed, music
Pine, mixed, nesic
very-fine, mixed, mnacid.  music
fine-silty. mixed, rresic
co.-si.. mnacid. mixed. mesic
fine. mixed, music
fine. mixed, music
fine-silty. mixed. frigid
loamy-skeletal, mixed, frigid
m-1. w. s. / S.-Sk..  mix., n-a, music
coarse-silty, mixed. me&c
coarse-silty,mired,nesic



mmmmmMDD-m-- - - - - EgFSta. -
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______________________-___________-___________________________________________________________---_____________-_--_________-_______

tlart1etm PA 4 ss
Haven NY 4 ss
Haven l?A 1 WIA
Hazletal PA 12 SS
Herkimer NY 3 ss
Hermu! !'E 13 NA
Hel7Wl NY 2 ss
Highfield PA 2 ss
Hilt07 NY 4 5s
Hirckley mA 1 U'IA
Hinckley NY 2 ss
Hogansburg  N Y 1 ss
Hogback NY 3 ss
Holly PA 2 ss
HOlWOye NY 9 5s
Home11 NY 1 ss
Hornell NY 3 5s
Hotmhtmville  NY 2 5s

J_
Howard

CF.58 Y PSA.CHEfl.PHYS,mIN  Typic
NIR N PSA,CHEfl.PHYS Typic
m N PSA.CHEl?.PHYS Typic
CF.% Y PswkiEm.ws,mrrd  Typic
NIR N  PSA.CHEM.fflYS Dystric
58 N PSA.CHEf'l.FtlYS Typic
CFJ'lIR  Y PSA.CHEN.WYS Typic
CF.% Y PSA,CHEFI.RIYS,RIN  Ultic
NIR N PSA,CHEN.PHYS Glossoboric
m N PSA.CHEm.WYS Typic
FlIR N PSA.CW'l.PHYS Typic
CF.FIIR  Y PSA.CHER.PHYS Awic
CF.flIR  Y PSA,CM'T.FWYS Lithic
CF.sB Y PSA.CiiEFI.WYS.FIIN  Typic
NIR N PSA.CW'l.PHYS Glossoboric
CF,MIR Y PSA,CJiEfl,!7iYS.lWN  Aeric
f'lIR N PSA.CMB'WHYS Aeric
CF.MIR Y PSA.CHEN,WYS Typic

4, Howard

c4
Howard
Hauland
Hublerstwrg
Hudson
Huntington
Ira
Kma
KWS
Kendaia
KWldaia
Keyport
Kirqsbry
Kinross
Klinewille
KN?~~~
LaCkaWaWd

PA 2 SS CF,SE Y PSA,CHEJ?.PHYS,I?IN  Glossoboric
NY 3 ss RIR N PSA.CHEi7,WYS Glossoboric
NY 2 SS CFJ'lIR  Y PSA.CHEi?.PHYS Clossoburic
fE S NA Sri N PSA.CWEA.RiYS Awic
PA 4 SS CF.SB Y ffiA.CHEfl.fflYS.AIN  Typic
NY 2 ss CFJlIR Y PSA.CHEFI,WYS.mIN  Clossaquic
PA 3 SS CF Y PSAJHEFIJ'HYS Fluventic
NY 2 ss RIR N PSA.CHER.fflYS Typic
NY 1 SS CF,FIIR  Y PSA,CHE?@HYS Aeric
NY 1 SS CF.FlIR  Y PSA.CHEA,fflYS Glassoboric
NY 2 ss CFJlIR Y PSA.CHEN.FHYS Aeric
NY 4 SS mu4 N  PSA.CliEA.PtlYS Aeric
m0 3 NA fW* N PSA.MIEm A&c
NY 2 SS CFJ'IIR  Y PSA,WEfl,!=WVS Aeric
NY 1 SS CF.flIR  Y PSA,CWl.PHYS Typic
PA 6 SS CF,SE Y PsR,CHE~.PtiYS.pIIN  Lithic
PA 10 5s CF.% Y PSA,CHEFI.PHYS,flIN  Aquic
NY 4 ss ff,rnIR Y P%,cHEm.WYS Typic

Hapludult
Dystrochrept
Dystrochrept
Dystrochrept
Eutrochrept
Haplorthod
Haplorthod
Hapltialf
Hapludalf
Udorthent
udorthent
Eutrachrept
Haplorthod
Flwawent
Hapludalf
Haplawept
Haplaw&
Haplorthod
Hapludalf
Haplujalf
Hapludalf
Fragiorthud
Hapludult
Hapludalf
Hapludoll
Fragiochrept
Haplaquept
Hapludalf
Haplaquept
Haplawept
Hapludult
Ochrawalf
Haplawod
oy5trochrept
Hapludult
Fragiochrept

loamy-skeletal. mixed, mesic
c&-l. ov. s. or s.-sk.,  mixed, rnesic
co.-1. ov. 5. or s.-sk.. mixed. music
loamy-skeletal, mixed. nesic
marse-loamy.  mixed. me&c
loamy-skeletal.mixed,frigld
loamy-skeletal. mixed. frigid
coarse-loany,  mixed. music
fine-loamy, mixed. mesic
sandy-skeletal, mixed. m&sic
sandy-skeletal. mixed. music
coarse-loany,  mixed. resic
loamy, mixed, frigid
fine-loany,  mixed. mnacid. music
fine-loamy, mixed. msic
fine. illitic. acid, music
fine. illitic. acid, nesic
coarse&any.  mixed. frigid
loamy-skeletal. mixed, msic
loay-skeletal. mixed, nesic
loamy-skeletal. mixed. music
coarse-loay.mixed.frigid
clayey, illitic. msic
fine. illitic. msic
fine-silty. mixed, mesic
coarse-loany,  mixed. msic
fine. illitic. mnacid. msic
loany-skeletal,  mixed. nesic
fine-loamy. mixed, mnacid.  music
fine-loany,  mixed. nmacid.  rresic
clayey. mixed, m&c
very-fine. illitic, msic
sandy. mixed.  frigid
loamy-skeletal. mixed. mesic
clayey. mixed, music
coarse-loamy, mixed. music



Expt.  Sta.

SERIES ST #PEO 10X ACCESS CF? DATA AVAIL TAXONCi'lIC  CLASSIFICATION

Lackawanna PA 9 ss CF.53 Y PSA.CHEFI.PHYS,MIN Typic
Laidig PA 8 ss m,s Y PSA.CliEA,FHYS.mIN  Typic
Laidig NY 1 5s CF,AIR Y PSA.ctlErn.PHYS Typic
Lairdsville NY 2 SS FIIR N PSA,CHEA.RIYS Typic
Lakeland m0 3 NA m* N PSAJHEM Typic
LakemJnt NY 2 ss MIR N PSA.CliEPI.PliYS Udallic
Lamington PA 2 ss CF Y psA.cHEm.p+iYs Typic
Lamar NY 1 ss CF.MIR Y PSA.CHEfl.FWYS Aeric
Lan&X.ro NY 1 ss CF.l?IR Y PSA.CHEFI,PHYS Typic
Langford PA 3 SS CF.9 Y PSA,CHEM.RiYS.flIN Aweptic
Langford NY 3 ss FlIR N PSA,CHEFI.PHYS Aqueptic
Lamdale PA 4 5s CF.58 Y PSA.CHEm,WYS.mIN  Typic
Lansing NY 1 ss RIR N PSA.CHEI~.PHYS Gloss&uric
Lawrenceville  PA 6 5s CF.33 Y PSA.CHE~.FWYSJlIN lvoic
Leek  Kill
Leetonia
Leetonia
bgom
Leehi+
Leon
Leonardtown
L&c&
Lewisberry
Library
Lima
Linm
Limerick
Linden
Lit-&ids
Linlithgo
Livingston
Livingston
Lobdell
Lordstown
Lordstown
Lardstown

PA 9 ss CF;SB
PA 15 SS CF.93
mu 1 NA mF*
mD 1 NA FF*
PA 2 SS CF.33
m0 1 NA W*
m0 14 NA W*
PA 2 SS CF
PA 4 SS CF.SB
PA 4 SS CF.58
NY 1 SS CF.AIR
NY 4 ss AIR
mA 1 LFIA IW
PA 6 SS CF.%
PA 2 SS CF,SB
NY 1 5s CF.RIR
NY 4 ss CF.flIR
NY 2 ss MIR
PA 2 ss CF,SB
NY 3 ss flIR
PA 2 ss CF.%
NY 2 SS CFJ'lIR

~. I .,~~~
Y PSA.CHEII.PtiYS.PIIN  Typic
Y PSA,CHEm,!+lYS.mIN Entic
N PSA.CHE!l Entic
N PSA.CHEFI Ultic
Y PSA.C-!Efl.PHYS.FIIN A&c
N  psn.Mm AWiC
N PSA,CHEFI Typic
Y PSA.LME!'l.R(YS Typic
Y PSA.CHElQfflYS.f'lIN  Ultic
Y PSA,CHE?l,WYS.AIN  Aeric
Y PSA.ct!Em.PtlYS Glossaboric
N PSA,CHEI~;PHYS Glossoboric
N PSA,ClW,PHYS Typic
Y PSA,C+lEm,PHYS.~IN Fluventic
Y PSA.l3lE?l.PWS.~IN Flwawentic
Y PSA.cl+Em.wYS Aeric
Y PSA,CHEM.PHYS [rbllic
N PSA,CHEN,RIYS mOllic
Y PSA,CHEM.PiiYS.l+lIN  Fluvaquentic
N PSA,CHEA.PHYS Typic
Y PSA.CHEN,WYSJlIN Typic
Y PSA,CHEf'l.RIYS Typic

Fragicchrept coarse-loamy. mixed. music
Fragiudult fire-loamy. mixed, resic
Fragiudwlt fine-loamy. mixed, msic
Hapludalf fine. illitic:. msic
Ouartzipsamwnt  thermic, coated
Ochrawalf
Fragiaquult
Haplawzpt
Oystrochrcpt
Fragiujalf
Fragiudalf
Hapludult
Hapludalf
Fragiujalf
Haplvdult
Haplorthod
Haplorthod
Hapludalf
Hapludalf
Haplaqwd
Fragiaqwlt
Hapludalf
Hapludalf
Cchraquult
Hapludalf
Haplvdalf
Fluvaquent
oystrochrept
Eutrochrept
Fluvaquent
Haplaquept
Haplaw@
Eutrochtept
Oystrochrept
Oystrahrept
Oystrochrept

fine, illitic. music
fine-loamy, mixed.  m&c
coarse-loany. mixed. nonacid. music
coarse-loamy. mixed. frigid
coarse-loamy. mixed. msic
coarse-loamy. mixed, msic
coarse-loany.  mixed, msic
fine-loamy, mixed, msic
fine-silty. mixed, music
fine-loamy, mixed. music
sandy, siliceous. msic
sandy-skeletal, siliceous, msic
fine-loany.  mixed. mesic
fine-loamy. mixed, nesic
sandy. silicears.  thermic
fine-silty. mixed, m&c
fine-loany,  mixed, music
coarse-loamy, mixed. resfc
fine. mixed, me&
fine-loamy. mixed. rnesic
fine-loay. mixed. nesic
ce.-si.,  mixed. mnacid. music
coarse-loany.  mixed. music
fine-silty. mixed. msic
f.-loamy o.s/sandy-skel, mixed. msic
fire. illitic. mnacid. mesic
fine, illitic; now&d, msic
fine-loamy, mixed. mesic
coarse-loay, mixed. music
coarse-loamy. mixed, mesic
coarse-loamy, mixed. music



SERIES ST #PED ID# ACCESS CF? DATA AVAIL TAXDNONIC CLASSIFICATION

Lowille
Lowille
Lyman

LYm
LYme
tidalin
edrid
Pbdrid
bhming
manheim
flanlius
manlius
manor
Planor
bnsfield
V&din
firdin
brdin
Varkes
i%rlOW
FbIlOW
tirlow
Vasardis
massem
htapeake
mattapex
matuwck
f%ckesville
Fehoopany
Fleluin
l?errimac
me&?
middlebury
millheim
Wvsoil
mima

N Y 1 ss mIR N PSA.CHEII,PWS Typic
NY 1 ss CF,AIR Y PSA.CHEm.WYS Typic
rnA 2 UrlA iv N PSA,CHEPI.FWS Lithic
m 8 NA 93 N PSA,MEPI,RIYS Lithic
NY 1 ss CFJIR Y PSA.CHEPI.PHYS Typic
NY 3 ss cF.mIR Y pS.?.cHEm,Pw,m~ mollic
NY 1 55 tF,fUR Y PSA.CHEFI.!=HYS Glossobnric
NY 2 ss rnIR N PSA.MEFI,RIYS Glossoboric
NY 3 5s mIfl N PSA.CHEm.PHYS Aeric
NY 3 ss AIR N psR.niEm.wYs Udollic
PA 2 ss CF.% Y PSA.CHElrl.PHYS.mIN Typic
NY 1 ss CF.mIR Y PSA.CtiEm,FtlYS Typic
PA 4 5s CF,SB Y PSA.CHEFI,FWYS.PIIN Typic
f+!J 14 NA f+F* N PSA.CHm Typic
RI 3 NA FF N PSA.CHEA.PHYS Typic
PA 5 ss CF.% Y PSA,CHEm.FtlYS.FIIN Typic
NY 5 ss rnIR N PSA.CW'l.FWYS Typic
NY 3 ss CFJ'lIR Y PSA,CHEFI,WYS Typic
PA 2 ss &=.SB Y PSA.CHW,PHYS.AIN Typic
NY 1 ss cF.mIR Y pSA,cwm.wYs Typic
mA 2w m N PSA,CMFI.FtlYS Typic
Fe? 13 NA SB N PSA,CHW.FHYS Typic
ra g NA 58 N PSA,CHER,PHYS Typic
NY 1 ss CF.IIIR Y PSA.CHEA.fflYS Aeric
mo 7 NA m* N PSA.CttEN Typic
w 3 NA ?F* N PSA.CHEl! A&c
CT 1 NA 58 N PSA,ClWl Typic
PR 7 ss CF,SS Y PSA,CHEFI.RiYS,FIIN Typic
PA 2 ss CF.9 Y PSA,CHEm.PHYS.f+lIN  Unclassified
PA 4 5s CF.58 Y PSA.CHEm.fflYS.mIN Typic
RI 2 NA m N PSA.CHU'l,PHYS Typic
PA 6 ss CF.SB Y PSA.CHE?l.fflYS,mIN  Typic
NY 1 5s CFJlIR Y PSA,CHEm,FliYS Fluvawentic
PA 2 ss CF.9 Y PSA.CHEPI.fflYS,mIN Typic
PA 25 SS CF.9 Y PSA.CHEi'l,PHYS,i'lIN
NY 5 ss mIR N PSA.CWEFI,fflYS Awic Dystric

Dystrochrept
Dystrochrept
Haplorthod
HaplortMd
Fragiaqued
Ochraqalf
Hapludalf
Hapludalf
Dchrawalf
Dchrawalf
Dystrochrept
Dystrochrept
Dystrcchrept
Dystrcchrept
Fragiaquept
Fragiochrept
Fragiochrept
Ftagicchrept
Dchrswalf
Haplorthad
Ftagiorthod
Fragiorthod
Haplorthod
Haplawept
Hapludult
Hapludult
Sulfaquent
Fragiudult
Unclassified
Fluvacplent
Dystrochrept
Hapludult
Eutrochrept
Hapltialf

Eutrachrept

coarse-loamy. mixed, mesic
coarse-loamy, mixed, msic
loamy. mixed, frigid
lcany,mixed,frigid
coarse-loamy, mixed, frigid
fine, illitic, music
coarse-loamy. mixed. music
coarse-loany,  mixed. music
fine. illitic. music
fine-loay.  mixed. me&c
loamy-skeletal, mixed, meeic
loamy-skeletal, mixed. msic
coarse-loamy. micaceous. resic
coarse-loany. micaceous. resic
coarse-loamy. mixed, music
coarse-loay. mixed, resic
warse-loamy. mixed, msic
coarse-loany.  mixed. rnesic
loamy-skeletal. mixed. m&c
coarse-loay. mixed. frigid
coarse-loamy, mixed. frigid
coarse-loany.mixed.frigid
sandy-skeletal.mixed.frigid
coarse-loany. mixed, nmacid. me&
fine-silty. mixed. mesic
coarse-loany.  mixed, music
sandy. mixed, mesic
fine-bay.  mixed. mesic
Unclassified
fine-silty, mixed, nonacid. music
sandy.  mixed, mesic
loany-skeletal.  mixed, music
coarse-loamy. mixed. music
fine. illitic, me&
Variable
coarse-loamy. mixed. music



Expt. Sta.

SERIES ST WED IO# ACCESS CF? DATA AVAIL TAXONGi'lIC  CLASSIFICATION
_---___~-~~__~-_________________-__L__~___________~__________--______~______________~__~_________--_________________--_--__________.

Nohawk NY 3 ss mu N PSA.CHEl’l,PHYS Qbllic
Plotndnock rE 8 SS CF Y PSA.CHEfl,FHYS Unclassified
Mnarda NY 1 ss CF.f'lIR  Y PSA.CHW.PHYS Aeric
Mrerda m 9 NA S8 N PSA.CHEf'l.PHYS Aeric
monongahela PA 3 SS CF.58 Y PSA.CHEfl,PHYS.mIN  Typic
monson mE 8 SS CF Y PSA.CHE!'l.!=HYS Unclassified
moatalto PA 2 ss CF,SB Y PSA,CHEFI.PHYS.PIIN  Ultic
Florris PA 5 ss CF.SB Y PSA,CHEM,WYS,mIN  Aeric
Pbrris NY 3 55 mIft N PSA,CHEM,PHYS Aeric
P!orris NY 2 ss CF,NIA Y PSA.CHEfl,F+lYS Aeric
Pkxrison PA 6 ss CF.% Y PSA,CHER,PHYS.NIN  Llltic
Posherville NY 3 ss i'lIR N PSA.CliEPI,PHYS Aquic
mount Lucas PA 2 ss CF.SB Y PSA,CHEN;WYS,iVN  Awic
Mt. Airy 170 13 NA llr* N PSA.CHEM Typic
tidal NY 1 5s CF.flIR  Y PSA.CHEPI,PHYS Typic
lrLlrril1 PA 6 5s CF.59 Y PSA,CHEW'dYS,IIIN  Typic
Wskellunge NY 3 ss ff.mIR Y PSA.CHEf'l.WYS Aeric
myersvil1e no 5 NA l'F* N PSA.CHEm Ultic
Nantucket mA 1 IJlA m N PSA.CHEm.WYS Typic
Narragaatt mn 1 WlA I'F N PSA,CHEf'l.RlYS Typic
Narragansett RI 3 NA ffF N PSA.CttEf4;FMYS Typic
NZ.SSW NY 1 SS CF,MIA Y PSA.MEA.!=MYS Lithic
Natalie PA 2 SS CF.SB Y PSA,CliEFI.PHYS.flIN  T y p i c
hlaunhtrg NY B SS CFJVIR Y PSA.CW'l,FHYS Aeric
Naunburg m 5 NA SB N PSA.CHE!l.PHYS Aeric
Nellis NY L 5s CF,NIR Y PSA.MEFI,!+lYS Typic
Neshaminy PNJ 0 NA. ?F* N PSA.CHEN Ultic
Neshaminy PA 5 ss CF.% Y PSA,CHEN.!%YS.AIN  Ultic
Newfane NY 3 SS MIR N PSA.CHEI~.RIYS Unclassified
Newport RI 3 NA mF N PSA,MEI'l,FWYS Typic
Niagara NY 3 SS mIR N PSA,CHVl.PHYS Aeric
Niagara NY 3 SS CF.FIIR  Y PSA,CliE~.FHYS Aeric
Ninigret QIA 1 MIA m N PSA,CHEFI,PHYS Aquic
Nolo PA 5 ss CF.SB Y PSA.CHEA,FliYS,FIIN  Typic
Norwich PA 2 ss CF,SB Y PSA,CHEA,PHYS.VlIN Typic
NW& NY 2 SS CF$lIR Y PSA,CHEfl,FliYS Glossaquic

Hapludalf
Unclassified
Haplaquept
Fragiaquept
Fragiudult
Unclassified
Hapludalf
Fragiawept
Fragiawept
Fragiawept
Hawdalf
Fragiochrept
Hapludalf
Dystrochrept
Haplorthod
Hapludvlt
Ochrawalf
Hapludalf
Fragiochrept
oystrcchrept
Dystrcchrept
Dystrodlrept
Fragiudult
Haplaqwd
Haplawod
Eutrochre#
Hapludalf
Hapludalf
Unclassified
Fragiochrept
Ochraqualf
Ochrawalf
Dystrochrept
Fragiachlult
Fragiaquept
Hapludalf

fine-loamy. mixed. w&c
Unclassified
coarse-loamy, mixed, acid, frigid
coarse-loany.mixed,frigid
fine-loamy, mixed. music
Unclassified

fine, mixed. music
coarse-loany,  mixed. msic
coarse-loamy, mixed. msic
coarse-loamy, mixed. music
fine-loamy, mixed. msic
coarse-loamy,  mixed, msic
fine-loamy, mixed. m&c
loamy-skeletal, micacecus. music
coarse-loamy. mixed. frigid
fine-loamy, mixed. m&c
fine, mixed. frigid
fine-bay.  mixed, music
coarse-loamy, mixed. mxic
coarse-losny,  mixed. music
coarse-loamy. mixed. nesic
loany-skeletal,  mixed. music
fine-loamy. mixed. m&c
sandy, mixed, frigid
sandy,mixed.frigid
coarse-loamy. mixed, music
fine-loamy, mixed. msic
fine-loany, mixed. music
Unclassified
coarse-loany,  mired, nesic
fine-silty, mixed. me&c
fine-silty. mixed. msic
co.-1. ov. s. or S.-Sk.,  mixed, m&c
fire-loamy. mixed. music
fine-loamy, mixed, nesic
fine-loamy, mixed, me&

_____________________________________________________________---____-____________-_________--_______________________________-______



SERIES ST #PED IO# ACCESS CF? DATA AVAIL TAXONOmIC CLASSIFICATION

Nunda
Odessa
thtario
onteora
Owwm
Owga
Owaga
Orpark
Othello
Otisville
Ovid
Palatine
Palmyra
Pantm
Papakating
Pawcatuck
PaXton
Paxton
Paxton
IJaxtm

rs
PWllW
Pem
Pet77
PW?Xa
Perham
Peru
phelps
Philo
Pinckney
Pittsfield
Pitt&own
Plainfield
Plaisted
Platea
Plymouth
Pocwroke

N Y 1 55 FlIA N PSA.CHEr'l.PHYS Clossaquic
NY 5 ss mn3 N PSA.CHEf'l.fflYS Aeric
N Y 3 ss rnIR N PSA.CHEFl,PHYS Clossobaric
NY 1 ss CF,FIIR Y PSA.MEFI.fflYS Awic
PA 2 ss CF,SB Y PSA.CHEWliYS.~IN Lithic
PA 6 5s CF.9 Y PSA.CHEFI.WYS.mIN Typic
NY 2 ss CF,mIR Y PSA.CHG'l.PHYS Typic
NY 1 ss CF.AIR Y PSA,CHEFI.RIYS Aeric
mo 4 NA mF* N PSA.CHEm Typic
NY 1 ss CF,mIR Y PSA.MElrl.FHYS Typic
NV 1 ss CFJlIR Y PSA,CHEm.PtlYS Aeric
NY 2 ss rnIR N PSA.C+lEFI.lWYS Typic
NY 2 ss mIR N PSA.CHEFI.PHYS GlOSSObOriC
NY 3 ss CF.PIIR Y PSA.CHElrl.FHYS Typic
PA 2 55 CF.9 Y ffiA,CHEFI.fflYS,FIIN IWlic
CT 1 NA SE N PSA.CHEFI Typic
m 5 NA SB N PSA.CHEl'l.PHYS Typic
mA 2 L@M m N w,c+i~m,rw5 Typic
CT 1 NA SE N PSA.CH!D.mIN Typic
RI 5 NA w N PSA,CHEl'l.R(YS Typic
PA 3 55 CF.33 Y PSA.CbiElrl.PHYS.FIIN A&c
F10 4 NA m* N PSA.MEM Ultic
PA 8 ss CF.50 Y PSA.CHEl?.FliYS,mIN  Ultic
PA 2 5s CF Y PSA.CHEA.FtlYS Typic
FL 5 NA Sa N PSA.Ct!EFI.fflYS Typic
K 9 NA SB N PSA.CHEm.RiYS A&Z
NY 1 ss ff,mIR Y PSA.CHEm.PHYS Glossaquic
PA 3 5s CF.sB Y PSA.CHEm.FWS.PlIN  Flwaquentic
NY 3 5s' CFJIIR Y PSA.CHEfO.RiYS Typic
NY 2 5s CF,PlIR  Y PSA.MEm.fflYS Dystric
RI 3 NA IJr N PSA,CHEII,FtiYS Typic
PA 2 SS CF.58 Y PSA,CHEA.RIYS.F1IN  Typic
rf 5 NA SB N PSA.CHEPI.fflYS Typic
PA 4 ss CF.sB Y PSA.CHEm.RIYS.mIN  Aeric
NY 6 SS rnIR N PSA.CHEm,FttYS Typic
QlD 4 NA m* N PSA,CHEm Typic

Hapludalf
Ochrawalf
Hapludalf
Fragiochrept
Hapludalf
Dystrochrept
Dystrochrept
Haplawept
Ochraquult
Lk!orthent
Haplaw@.
Haplujoll
Hapludalf
Ochraqualf
Fluvaquent
Sulfihemist
Fragiochrept
Fragicchrept
Fragiochrept
Fragiahrept
Fragiudalf
Hapludalf
Hapludalf
Eutrochrept
Fragiorthod
Fragiorthcd
Hapludalf
oystrczhrwt
Fragiorthod
Eutrochrept
Fragiochrept
Udipsamnent
Fragiorthod
Fragiaqalf
Udipsamnent
Unbraqwlt

fine-loamy. mixed, nesic
fine, illitic. nesic
fine-loamy. mixed, music
coarse-loamy, mixed, frigid
clayey, mixed. music
loany-skeletal,  mixed, mesir
loamy-skeletal. mixed, Resic
fire-loamy. mixed. msic
fine-silty, mixed. nesic
sandy-skeletal. mixed. msic
fine-loamy. mixed, resic
loany-skeletal,  mixed. music
f.-1.  ov. s. or s.-Sk.,  mixed. music
very-fine. illitic. msic
fine-silty. mixed. music
euic. msic
coarse-loamy, mixed. music
coarse-loamy, mixed. Resic
coarse-loamy, mixed, msic
coarse-loamy, mixed. nesic
fine-silty, mixed, music
fire-bay. mixed, n-esic
fine-loamy. mixed, rresic
coarse-loay. mixed. mesic
fine-loamy,mixed,frigie
coarse-lo~y.mixed,frigid
f.-1. ov. s. / s.-sk.. mixed, music
coarse-loany.  mixed. music
coarse-loamy. mixed. frigid
coarse-loay. mixed. music
coarse-loamy, mixed, mesic
sandy, mixed, msic
coarse-loamy.mixed,frigid
fine-silty, mixed, msic
siliceous, music
coarse-loamy. siliceous.  thennic



Expt. sta.

SERIES ST #ED ID# ACCESS CF? DATA AVAIL TAXONOMIC  CLASSIFICATION

Poland
Pope
Pope
Potsdam
Pvrdy
Cwkertwn
Rainbow
Rainbow
Aainsboro
Ravenna
Rawsonville
Aayne
Raynham
Raynham
Readington
Reaville
Red Hcds
Relay
Refnsen
Rhinebeck
Rhinebeck
Ridgebay
Rimer
Riverhead
Riverhead
Riverhead
Roanoke
ROSS
Rowland
Ryder
Sassafras
SXS.3fIZ35
Sau$&wk
Scantic
Scarboro
Schoharie

NY 2 SS NIR N pSA,CHEFI.PHYS Unclassified
PA 7 ss CF.% Y PSA.CHEM,FHYS,mIN  Fluventic
NY 1 ss CF,PlIR Y PSA,CHEN.PHYS Fluventic
NY 2 5s CFJ'lIR Y PSA.CHEfl.RIYS Typic
PA 3 5s CF.SB Y PSA.CHEWHYS.NIN  Typic
PA 2 ss CF.58 Y PSA.CliER.FrlYS.I'IIN  Typic
RI 1 NA 7F N PSA.CHEfl,F'HYS Typic
Iry\ 1 WlA m N PSA.C+lEm.fflYS Typic
PA 4 ss CF.SB Y PSA.CHEfl,PHYS,MIN Typic
PA 3 SS CF.33 Y PSA.CHEm,PHYS,mIN  Aeric
NY 1 ss CFJ'lIR Y PSA.CHEFI.PHYS Typic
PA 4 5s CF.58 Y PSA,CHEm.RlYS,MIN  Typic
RI 1 NA W N PSA.CHEPI,PtiYS Aeric
NY 4 5s CF,IIIR Y PSA.CHEi'l.!=WYS Aeric
PA 5 SS CF.SB Y PSA,CHEM.PHYS,RIN Typic
PA 4 ss CF.58 Y PSA.CHEA.PHYS,FIIN  A&c
NY 1 ss CFJ'IIR Y PSA.CHEFI,PtlYS Aeric
m0 1 NA W* N PSA.CHEm Typic
NY 1 ss MIA N PSA,CHEm,FtlYS Aeric
NY 5 SS CF.FIIR Y PSA.CHEfl.RiYS.PIIN  Aeric
NY 8 ss FlIR N PSA.CHEm.PtiYS Aeric
IJIA 1 WiA mF N PSAJHEl4,RIYS Aeric
PA 2 ss CF.58 Y PSA.CHEm.PHYS,I'IIN  Aqtic Arenic
NY 3 ss mIR N PSA.CHEN,RIYS Typic
l7A 1 MIA m N PSA.CHEN,PHYS Typic
NY 6 SS CF.MIR Y PSA.CHEm,RIYS Typic
mo 1 NA mF* N PSAJHEN Typic
NY 1 5s CF .RIR Y PSA,CHEm.RiYS Cuwlic
PA 2 SS CF Y PSA,CHEFI,PMYS Fluvaquentic
PA 2 5s CF.SB Y PSA.CHEfl.lWYS,FIIN  Ultic
QlD 3 NA mF* M PSAJHEFI Typic
PA 2 5s CF,SB Y PSA,CHEFI.FWYS,PIIN Typic
NY 5 ss MIR N PSA.CW'l.PHYS Aeric
mE S NA SB N PSA,CHEM.WYS Typic
NY 1 ss CFJ'lIR Y PSA,CHEm,PHYS Histic
NY 7 ss PlIR N PSA,CHEN,WYS Typic

Unclassified
Dystrochrept
Dystrcchrept
Fragiorthod
Ochraqwlt
Hapludult
Fragiochrept
Fragiochrept
Fragiudalf
Fragiawalf
Haplorthod
Hapludult
Haplsquept
Haplawept
Fragiudalf
Hapludalf
HapLacr.!ept
Hapludalf
Cchrawalf
Llchraqualf
Ochraqualf
Fragiawept
Hapludalf
Dystrcctlrept
Dystrochrept
oystrcchrept
Dchrawult
Hapludoll
Dystrochrept
Hapludalf
Hapludult
Haplcdult
Haplawod
Haplaqvept
Hunaquept
Hapludalf

Classified
coarse-loamy, mixed, music
coarse-loamy. mixed. msic
coarse-loamy, mixed. frigid
clayey. mixed, music
fine-loamy, mixed, music
coarse-loamy. mixed, music
coarse-loany,  mixed, mesic
fine-silty, mixed. music
fine-loamy. mixed. music
coarse-loamy. mixed. frigid
fine-loamy. mixed. rresic
coarse-silty. mixed. mnacid.  music
coarse-silty, mixed, nonacid,  mesic
fine-loamy, mixed, nesic
fine-loamy, mixed. nesic
coarse-loamy. mixed. runacid. music
fine-loany. mixed. resic
fine. illitic. music
fine, illitic, msic
fine, illitic. msic
coarse-loany.  mixed, music
loamy. mixed, music
coarse-loay. mixed, rrpsic
coarse-loay. mixed, music
coarse-loay. mixed. mesic
clayey. mixed, thermic
fine-loznty.  mixed, nesic
fine-loamy. mixed. music
fine-loay. mixed. music
fine-loamy. siliceous, music
fine-loany, siliceous. nesic
sandy. mixed, mesic, ortstein
fine,illitic,nonacid.frigid
sandy. mixed, resic
fine, illitic. me&



SERIES ST #FED IO# ACCESS CF? DATA AVAIL TAXONOmIC CLASSIFICATION

Schuyler
Scio
Scio
Scio
Sciotoville
Scitico
Scituate
Scriba
Searsport

S&go
Series not
Series mt
Shaker
Skffield
Shelbume
Shelmadine
Skerry
SockIs
st. John's
Stafford
Steff
Steinsburg
Stissing
Stccldxidge
Stockbridge
Stockbridge
Stockbridge
sudtury
SW7
S - k
suttm
Sutton
swanton
Swanville
Swartswmd
Swartsward

N Y 1 ss CFJQIR Y PSA,CHEM.PHYS Awic(?)
NY 1 ss CFJlIR Y PSA.CHEPI.RIYS Awic
NY 4 ss mIR N PSA.CHEm,PHYS Aquic
RI 1 NA mF N PSA.CHEi'l.FtiYS Awic
PA 2 5s CF.SB Y PSA.C~,PHYS.AIN Awic
MA 3 U'lA l'if N PSA,CHEm,RIYS Typic
NA 1 LPlA mF N PSAJHEMJWYS Typic
NY 1 ss CF.AIR Y PSA.CHEm.FHYS Aeric
NY 1 ss CFJ'lIR Y PSA,CHE!'l,PHYS Typic
NY 2 5s CFJ'lIR Y PSA.CHEm,WYS Fibric
[rE 3 SS CF Y PSA.CHEM.PHYS Lhzlassified
PA 1 ss CF.53 Y PSA.MEm,FWYSJlIN  Unclassified
NY 2 5s CFJlIR Y PSA.CHEF1,PHYS Aeric
PA 2 5s CF.SB Y PSA,CHEN,F+lYS.PIIN Typic
mA 1 WlA m N PSA.CHEM.PHYS Typic
PA 4 ss CF.9 Y PSA.CriEFI,RiYS,~IN  Typic
r?E 9 NA SE N PSA.CHER.PHYS A&c
NY 1 5s I'lIR N PSA.CHEM,PHYS Typic
FID 1 NA FT' N PSA.CliEm Typic
NY 2 ss PlIR N PSA.CHEFI,RIYS Typic
PA 2 5s CF,SB Y PSA.CHOl.PHYS.FIIN  Fluvawentic
PA 1 5s CF Y PSA,CHEA,FtlYS Typic
RI 3 NA m N PSA,M~,PHYS Aeric
CT 2 5s SSR N PSA&?EA.WYS Dystric
CT 1 CAES flIR N PSA,CHEl'l.FWS Dystric
CT 2 CAES NIR N PSA,CliEA,PtiYS Dystric
MA 1 U'IA m N PSA.CHEpI.pHYS Dystric
f?A 2 IJIA fW N PSA.UiEFl,RIYS' Aquic
NY 1 ss l?IR N PSA,CHEFI,PHYS Aeric
NY 1 5s CF,FIIR Y PSAJtlEi7,PHYS Aeric
mE S NA SB N PSA.CHU'l,F+iYS Aquic
MA 1 U'lA m N PSA,CHEfl.WYS Awic
NY 1 5s CF.NIR Y PSA.CW'l,FWYS Aeric
IrE SNA SB N PSA.CMER,fflYS Aeric
NY 2 ss CFJIR Y PSA,CHErn.PHYS Typic
PA 6 ss CF.% Y PSA.CtiEPI.WYS,~M  Typic

Dystrochrept(?)  fine-loamy, mixed, music
Dystrochrept
Dystrochrept
Dystrochrept
Fragiudalf
Haplaquept
Fragicchrept
Fragiawept
psammaquent
Borohemist
Unclassified
Unclassified
Haplaquept
Fragiawalf
Fragiochrept
Fragiawult
Fragiorthed
Fragiochrept
Haplawod
Psamnawnt
Dystrochrept
Dystrochrept
Fragiacpxpt
Eutrochrept
Eutrochrept
Eutrochrept
Eutrochrept
Dystrcchrept
Haplaquept
Haplawept
Dystrochrept
Dystrochrept
Haplawept
Haplaquept
Fragiochrept
Fragiochrept

coarse-silty, mixed, msic
coarse-silty, mixed. msic
coarse-silty. mixed. nesic
coarse-silty, mixed, music
fine, mixed. noracid.  msic
coarse-loamy. mixed, music
coarse-hay. mixed. music
mixed, frigid
dysic
Unclassified
Unclassified
co-l. ov. clayey, mixed rwnacid,  music
fire-silty, mixed. msic
coarse-loamy, mixed. frigid
fine-loany. mixed, music
coarse-loamy.mixed,frigid
coarse-loamy. mixed, music
sandy. siliceous. hyperthenic
nixed. music
fine-silty. mixed. music
coarse-loany.  mixed. mesic
coarse-loamy. mixed. music
coarse-loany.  mixed, music
coarse-loamy. mixed, music
coarse-loany.  mixed, msic
coarse-loamy. mixed. music
sandy. mixed. music
coarse-loamy, mixed. nonacid. music
coarse-loamy. mixed, nonacid.  music
coarse-loamy, mixed, wsic
coarse-loay. mixed, music
co-l. ov. clayey. mixed mnacid. music
fine-silty,mixed,nonacid.frigid
coarse-loamy. mixed. msic
coarse-lowy. mixed, music
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Sweden
Tee1
Tel05
Thorndale
Tilsit
Tiqa
Tioga
Titusville
Tuller
Tunkhannock
Tunkhannock
Turin
Tyler
Unadilla
Unadilla
UpshJr
Valois
Valois
Vandergrift
Vanderlip
VEXJEW
VergeME
VlY
Volusia
Volusia
Volusia
Volusia
Wallace
Walple
WalpQ1e
Wareham
WaIilers
Washington
Watchwq
Watson
Wayland

PA 7 ss CF.9 Y PSA.CHEN,PHYS,FIIN  Typic Hapludult

NY 3 SS CFJlIR Y PSA.CHEl'l,FHYS Flwaqw+ic Eutrochrept
m 7 SS CF Y PSA,CHEN,PHYS Unclassified Unclassified
PA 3 5s CF.93 Y PSA.CHEl'l.FHYS,MIN  Typic Fragiawalf
PA 3 5s CF.SB Y PSA,CME~,PHYS.mlN Typic Fragiudult
PA 4 ss CF.58 Y PSA,CHEm.RIYS,PIIN  Oystric FluventicEutrochrept
NY 4 ss CF.i'l1.R Y PSA.CHEFI.PtlYS Dvstric FluventicEutrochreot
PA 2 5s
NY 3 ss
PA 2 55
NY 1 5s
NY 2 SS
PA 2 5s
NY. 1 SS
NY 3 ss
PA 5 ss
NY 3 ss

NY 4 ss
PA 5 ss
PA 2 55
NY 2 ss
NY 1 ss
NY 1 ss
NY 4 55
NY 1 ss
NY 1 ss
PA FJ SS
NY 1 ss
RI 1 NA
rnA 1 WlA
NY 2 5s
PA 2 55
PA 4 ss
PA 2 ss
PA 6 SS
PA 3 5s

CF;Se Y PSA,CHEm,RIYS.mIN  A&c
CF,rnIR Y PSA.cHErn.wfS Lithic
CF Y PSA.CHEf'l.FHYS Typic
CF.rnIR Y PSA.MErn.PHYS Typic
rnIR N PSA.CliEM.PHYS Glosscbotic
CF.SB Y pSA.CHE~;PHYS.mIN Aeric
CFJ'lIR  Y PSA,CHEm.RIYS Typic
PlIR N ffiA.CHEPI,PHYS Typic
CF.58 Y PSA,MEm.FWS,mIN  Typic
cf.mIR Y PSA.CHEl'l.PHYS Typic
mIR N PSA.MEm,fflYS Typic
CF.9 Y PSA.CHEm,PHYS.flIN  A&c
CF.58 Y PSA,CHEFI.RIYS.FIIN  Typic
CFJlIR Y pSA.MEFI;PHYS Glossaquic
CF.mIR Y psA.txm.PHYs Glossaquic
CFJ'IIR Y PSA.CiE~.PHYS Typic
rnIR N PSA.CHEFI.RIYS Aeric
CFJ'lIR  Y PSA.MEm.PHYS Aeric
CF.PlIR Y PSA.CHEm,!TlYS Aeric
CF.58 Y PSA.CliE0l.fflYS.f+lIN  Aeric
CF.FIIR  Y PSA.MEm.F!iYS Typic
m N PSA.CHEi'l,F'HYS Aeric
mF N PSA.MEm.WYS Aeric
mIR N PSA.CHEm.PHYS Humaqeptic
CF.58 Y PSA.CHEPI.RIYS.~IN  Flwawentic
CF.58 Y PSA.CHEm.PHYS.mIN  Ultic
CF,SB Y PSA.CliE~.R(YS,lrlIN  Typic
CF.SEl Y PSA.CHEm.PHYS,mIN  Typic
CF.58 Y PSA.CHEm.RIYS,mIN  mollic

Fragiudalf

Haplacluept
Dystrochrept
Oystnxhrept
Hapludalf
Fragiaquult
Dystrochrept
Dystrochrept
Hapludalf

Dystrochrept
Dystrochrept
Hapludalf
@xxt.zipsamment
Hapludalf
Hapltdalf
Dystrochrept
Fragiochrept
Frqiawpt
Fragiochrept
Fragiaqept
Haplorthod
Haplawept
Haplawept
Psanlnaquent
Ha~laciuoll
Hapludalf
Dchracualf
Fragiudult
Flubwent

fine-loamy. mixed, frigid
coarse-silty. mixed, music
Unclassified
fine-silty. mixed. msic
fine-silty, mixed, msic
coarse-loamy, mixed. music
coarse-loamy. mixed. music
fine-loamy, mixed, rnesic
loamy-skeletal, mixed. acid. mesic
loamy-skeletal. mixed. msic
loamy-skeletal. mixed, msic
coarse-loany.  mixed. music
fine-silty. mixed. nesic
coarse-silty, mixed. nesic
coarse-silty, mixed. music
fire, mixed. msic
coarse-loany, mixed, music
coarse-loany,  mixed, resic
fine, mixed. msic
coated, nesic
very-fine. illitic. rnesic
very-fine. illitic,  music
loamy-skeletal. mixed, frigid
fine-loony,  mixed, music
fins-loamy. mixed, music
fine-loany,  mixed, music
fine-loamy, mixed. music
sandy, mixed, frigid, c&stein
sandy. mixed. resic
sandy. mixed. music
mixed. msic
fine-silty, mixed, mesic
fine-loamy. mixed, nesic
fine, mixed, mesic
fine-loamy, mixed. mzic
fine-silty. mixed, nonacid.  music
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Wayland NY 1 ss CFJIR Y PSA.CHEPI.PHYS mOllic
Weqatchie NY 3 ss CF.rnIR  Y PSA.cnEm.PHYS mollic
Weikert PA 6 ss CF.9 Y PSA.CHEm,PHYS,mIN  Lithic
Weikert NY 1 5s CF,FIIR Y PSA,CHEA.R(YS Lithic
Wel1sbOr0 PA 6 5s cF.SB Y PSA,CHEII.PHYS,FIIN  Typic
WdlSbOIO NY 3 ss CF,mIR Y PSA.CHEm.RIVs Typic
Westbrook CT 1 NA SE N PSA,CHEm Typic
westbury NY 1 5.5 CF.FIIR  V PSA.CHEPI.~YS Typic
Wesbrureland  PA 7 ss CF,SB Y PSA.CHEl'l.PHYS,mIN  Ultic
Wharton PA 7 5s CF.9 Y PSA.MEm,F+lYS.mIN  A&c
Wheeling PA 3 SS CF,SB Y PSA.CHEm.PHYS,mIN  Ultic
Whitelaw NY 4 ss rnIR N PSA,CHEFI.RIYS Clossoboric
Whitman RI 1 NA mF N PSA.CHEPI.PHYS Hunic
Williamson NY 2 ss rnIR N PSA.CHEi'l.PHYS Typic
Wilpoint NY 1 ss CFJ'lIR Y PSA,CHEFI.PHYS tlossaquic
WindSOr RI 2 NA m N PSA,CM'l,PHYS Typic
Windsor NY 1 SS CFJIA  Y PSA,CHW.PHYS Typic
Windsor NY 7 SS I'IIR N PSA.MEFl.RIYS Typic
Windsor l?J7 1 UllA m N PSA.MEFI.pHYS Typic

I
!z

Winoeki rw 2 uw w. N PSA.CHEm.RIYS A&c
Wioooski FE SNA SB N PSA.MEPI.PHYS A&c
&o&ridge  R I 3 NA mF N PSA,CiiEFI.RIYS Typic
Woo&ridge C T 1 ss SSR N PSA.CMl'l.PtlYS Typic
Woodxi*e  i7E 5 NA 5B N PSA.MEf'l,RIYS Typic
kbodstown i'l0 1 NA mF* N PSA.C+lEFI Aquic

uooster PA 2 5.5 CF.!344 Y PSA,MEFI.F+lVS.mIN  Typic
Worth NY 5 SS CF.FIIR Y PSA.CHEFI,PHYS Typic
Worthles3 NY 1 55 CF.f?IR  Y PSA,alEm.F+lYS Typic
WurtsbDro PA 4 ss CF,SB Y PSA,CHEFI.PHYSJlIN  Typic
I*lrtsbom NY 1 SS CFJ'lIR  Y PSA.CHEPI.FtlYS Typic

Fluvaquent
Haplawept
Dystrochrept
Dystrcchrept
Fraqiochrept
Fraqiochrept
Sulfihemist
Fraqiawd
Hapludalf
Hapludult
Hapludalf
Hapludalf
Fraqiawept
Fraqiochrept
Hapludalf
Udip5atmrent
Udipsamnent
Wipsawent
Udipsamrent
Udifluvent
Udifluvent
Fragiochrept
Fraqiochrept
Fragiochrept
Hapludult
Fragiudalf
Fragiorthod
Haplorthad
Fraqiochrept
Fragiochrept

fine-silty, mixed. mnacid,  music
fine-silty. mixed. frigid
loamy-skeletal, mixed, music
loany-skeletal.  mixed, msic
coarse-loamy. mixed. music
coarse-loay. mixed. music
euic,  music
coarse-loay. mixed. frigid
fine-loamy, mixed, mesic
clayey, mixed, music
fine-loamy. mixed, music
coarse-loany,  mixed, music
coarse-loamy. mixed. music
coarse-silty, mixed, resic
very-fine. illitic. mesic
mixed. msic
mixed. music
mixed, me&c
mixed, music
coarse-silty, mixed, nmacid.  msic
coarse-silty. mixed. -acid.  mesic
coarse-loany.  mixed. music
coarse-loany. mixed. 14sic
coarse-loamy. mixed, music
fine-loamy, silicews,  music
fine-loany,  mixed, music
coarse-loany,  mixed, frigid
coarse-loany.  mixed, frigid
coarse-loamy. mixed. music
coarse-lowy. mixed. music
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Ackwater VA 2 SS CF Y PSA,CHEm,PiiVS,NIN  Unclassified Unclassified Unclassified
Agawam Ni 1 SS CF Y F5A.MEfl.RiVS,FIIN  Typic Oystrochrept ox-l. o". s. or sandy-skeletal
Agawam VT 1 SS CF Y PSA,CHEm;PHYS,MIN  Typic Dystrochrept co.-1. 0". s. or sandy-skeletal
Rnegteny WV 1 55 CF Y PSA,MEF!,RIV5,RIN  Typic Hapludult fine-loany.  mixed, mesic
Amenia VT 3 SS CF Y PSA.CHEFI.FtlVS.FIIN  Aquic Eutrcchrept coarse-loamy, mixed. rresic
Appling VA 1 5s CF Y PSA.CHEfl.PHYS.lQN  Typic Hapludult
Rtsion M 1 SS CF Y PSA.CHEPI,PHVS.mIN  Aeric Haplaquod sandy, siliceous. Rssic
AU Gres m 1 SS CF V PSA,CHEFI,RiYS,iJl'IN  Entic Haplawd sandy. mixed, frigid
Au Gres NH 1 SS CF Y PSA.CHEN.PHYS,AIN Entic Haplaquod sandy, mixed. frigid
Awq.#sta VA 1 ss CF Y PSA.CHEA.F+lVS,IIIN  Aetic Ochraguult fire-lozmy. mixed, thermic
Aura NJ 1 SS CF V PSA,CHEPI,PHYS.MIN  Typic Hapludult fine-loamy. mixed, wsic
Bangor VT 2 SS CF Y PSA.CHEFI.F+lYS,I*IIN  Typic Haplorthod coarse-loamy,mixed,frigid
FJart1ey NJ 1 SS CF Y PSA,CHEFl.PHYS.MIN  Typic Fragiudalf fine-loamy, mixed, music
Bayboro  var. IJUJ  1S.s CF Y PSA,CHEl+l.FtlYS.AIN  &bric Palescwlt clayey. mixed, thernic
Beck& mE 1 SS CF Y PSA.CHE0l.P+lYS.~IN  Typic Haplorthod coarse-loamy, mixed. frigid
Belgrade rai 1 5s CF Y PSA.CHEfl,RIYS,PIIN  Awic Dystric Eutrochrept coarse-silty. mixed. me&
Belhaven VA 1 SS CF V PSA.CHEm.PHVS,NIN  Terric Redisaprist loamy, mixed, dysic.  thermic
Berkshire NY 2 ss CF Y PSA.CliEFI,!+lVS.?lIN  Typic Haplorthod coarse-loamy. mixed, frigid
Berkshire VT 7 SS CF Y PSA.CliEi%PFIYS.~IN  Typic Haplarthod coarse-loamy, mixed. frigid
Bernard&&m ?&I 1 ss a Y PSA,ME~,FiiYS,fl1N  Typic Fragiochrept coarse-loay,  mixed, msic
Bertie m0 1 SS CF Y PSA.CHEf?,P+iYS.FIIN  A&c Hapludult fine-loamy. mixed, thermic
Blackthorn uv 1 ss CF Y PSA.cKPl.FwYS,mIN
Blandburg f'RJ 1SS CF V F5A.MEl3.fflYS,MIN Typic Haplorthod loamy skeletal, siliceous. music
Bohicket VA 2 5s CF Y PSA.CHE~.FiiVS.~IN  Typic Su1faqJent fine. mixed, nonacid.  thermic
BanbaY NY 1 5s CF Y PSA.CHEm.PHYS.NIN  tlossoboric Hapludalf coarse-loamy. mixed. msic
BomDseen VT 5 ss a Y PSA.CliEM,PHYS.FIIN  Awic Oystric Eutrochrept
Boxford CT 2 SS CF Y ffiA.CHEKfflYS,f?IN Oystric Eutrochrept fine. mixed, music
Boxford FIA 4 SS CF V PSA.CHEm.F+lYS;MIN  Oystric Eutrochrept fine. mixed. mesic
Bra-&wine m0 1 SS CF Y PSA,CHE?l.PHVS.FIIN  Typic Dystrcchrept sandy-skeletal. mixed, nesic
BU+?ll-GJn w 2ss CF Y PSA.C?iEl+l.PdYS,l+lIN  A&c Fragiudult fine-loay. mixed. nesic
Buckland VT 3 SS CF Y PSA.CHEl?,PHYS.FIIN  Entic Fragiorthod coarse-loamy. mixed, frigid
BurrWSVille VA 1 55 CF V PSA.CHEfl,R(YS,RIN
Butlertown m0 1 SS CF V PSA.CHEr+l,PHYS,lUN  Typic Fragiudult fine-silty. mixed. music
Califon NJ 1 SS CF Y PSA.CHEI?.PHVS.~~IN  Typic Fragiudult fire-loamy. mired, music
Calvin WV 2 SS CF Y PSA.CHEm,PHYS,AIN  Typic Oystrochrept loamy-skeletal, mixed. music
Camillus VT 1 ss CF Y PSA,CHEfl,RlVS.MIN  Dystric Eutrochrept fine-loamy. mixed. music
___-_____------_-_____-____________________________--__________--___________________-___________-__________________________________
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Canandaiqua
canton
Caribou
Carlisle
Cecil
Cedarcreek
Chagrin
thatfield
Chatfield
Cheshire
Chiliun
Christiana
Clarksturg
Clawrack
Clymer
COhoS
Collamer
Colrain  var.
Colton
Coltm
Colton  Var.

w Colts Neck
Cookport
Covingtm
Crcghan

Crychumd
Cullen
cekalb
0-r
Dolrner  var.
Dutchess
Dutchess
Elktm
Enfield
Ewinox
Ernest

V T 1 55 CF
CT 3 5s a
ME 1 ss CF
NY L SS CF
VA 3 55 CF
W 1 5s CF
WV 1 SS CF
CT 1 SS CF
NY 1 SS CF
CT 3 SS CF
NJ 1 SS CF
130 1 SS CF
WV 1 SS CF
NY 1 SS CF
WV 2 SS CF
NH 1 SS CF
NY B 55 CF
VT 1 ss CF
m 1 SS CF
VT 2 ss CF
rE 2 SS CF
no 1 SS CF
UV 1 ss ff
NY 4 SS CF
NY 2 ss CF
NY 5 SS CF
VA 4 SS CF
w 4 ss.cF
FK) 1 SS CF
no 25s a
NH 3 55 CF
VT 1 SS CF
mo 1 5s CF
CT 1 55 CF
VT 1 SS CF
WV 1 SS CF

Y PSA,CMEfQPHYS.f'lIN  mOllic
Y PSA.CHEM.RIYS,flIN Typic
Y PSA.CHEM,PHYS,mIN  Typic
Y PSA.CHEm.PHYS.f'JN Typic
Y PSA,CHEm,PHYS.flIN  Typic
Y PSA,G-lEM.WYS.flIN  Typic
Y PSA.MM.FWYS.i'lIN  Dystric
Y PSA.MEfl.RIYS,MN Typic
Y PSA.CHEPI.PtiYS.RIN Typic
Y PSA.ME~,PHYS,RlIN  Typic
Y PSA.MN.!=+lYS,NIN
Y PSA,CHEN.F+iYS.FIIN Typic
Y PSA.UfEFI~,PHYS,FIIN  Typic
Y PSA.CHEP,PHYS,FIIN  Aquic
Y PSA,UiEm.RlYS.MIN  Typic
Y PSA.CHEI'l.PHYS,FIIN
Y PSA.CHEFI,PHYS.FIIN  Glossoboric
Y PSA.MEf'l,fflYSJlIN  Entic
Y PSA.CtiWl.P!4YS,lWN Typic
Y PSA.CHE~,!?iYS,lrlIN  Typic
Y ffiA.CMFI.FMYS.i'lIN
Y PSA.MEm.PHYS,MIN Typic
Y P5A.KMEm.RIYS.pIIN  Aqic
Y PSA.CHEPI,PHYS,IrlIN  fbllic
V PSA.GiOl.RIYS,MN  Aqvic
Y PSA,CHEN.PHYS.!'lIN
Y PSA.CHEm.fflYS.NIN  Typic
Y PSA.CliE~.PHYS.MIN  Typic
Y PSA.MEM,PHYS.PIIN  Typic
Y PSA.MEfl.WYS.f'llN
Y PSA,CHEm,FWYS.~IN  Typic
Y PSA.MEl+l,WYS.AIN  Typic
Y PSA.CMEi7.Pt!YS.i'lIN  Typic
Y PSA,CHEf+llF?iYS.MIN  Typic
Y PSA.CHEm,PtIYS,~IN
Y PSA.CHFJl.P+lYS,lWN  Aquic

Hap1aquept
Dystrochrept
Haplorthod
Wisaprist
Hapludult
Worthent
Eutrochrept
Oystrochrept
Oystrochrept
oystrochrept

PalEadult
Fragiudalf
Udorthent
Hapludult

Hapludalf
Haplorthad
Haplorthod
Haplorthod

Rhododult
Ftagiudult
crhraqualf
Haplcrthad

Hapludult
oystrochrept
Hapludult

Dystrcchrept
Dystrochrept
Ochraqualf
Dystrochrept

Fragiudult

fine-silty, mixed, nonacid,  mesic
co.-1. OV. s. or s.-sk.. mixed, resic
coarse-loamy.mixed.frigid
euic. mesic,
clayey, kaolinitic, thermic

fine-loamy, mixed, music
coarse-laany,  mixed, resic
coarse-lo.%y. mixed. nesic
coarse-lozny, mixed, nesic

clayey. kaolinitic. rresic
fine-loany.  mixed. m&c
s. OV. c., mixed, ronacid. music
fine-loamy. mixed, music

fine-silty. mixed. msic
coarse-loany.  mixed, frigid
sandy-skeletal, mixed, frigid
sandy-skeletal. mixed. frigid

fine-loamy. mixed, music
fire-loamy.  mixed. music
very-fine. illitic. music
sandy, mixed, frigid

clayey. mixed. thermic
loamy-skeletal. mixed, music
coarse-loamy, siliceous, music

coarse-loamy. mixed. music
coarse-loamy. mixed. rresic
clayey, mixed. resic
co.-si. OV. s. or s.-Sk.. mixed, music

fine-loamy, mixed. msic
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Ernest  Var.
Evesbum
Fauquier
Fort Fbtt
Frederick
Fullan
GalestaKl
Gallia
Galway
Georgeville
Georgia
Gilpin
Gilpin
Glebe
Glenelg  Var.
Glover
Grange
Greensborn
G!?D%?ClOSe
Graveton
Hadley
Hagerstow
Hal&m
Hem
Hena,  Var.
Hibernia
Hogback

WV 4 ss CF
Pm 1 5s a
mo 1 SS CF
mo 1 ss a
VA 5 SS CF
VT 2 ss CF
t*) 2 55 CF
w JSS ff
VT 1 SS CF
VA 3 ss a
VT 2 SS CF
PA 1 5s a
wV7SSCF
VT 1 SS CF
MO 1 SS CF
VT 1 ss CF
NI 1 ss a
FD 1 ss CF
VA 1 SS ff
NH 1 ss ff
MA 1 5s a
PA 1 ss CF
NJ 1 5s ff
FE 2 ss CF
r.84 1 5s a
NJ 1 5s CF
VT 2ss CF
NY 1 5s CFHollis

Hocqhtanrille  VT 2 ss a
HCWlafld NH 1ss CF
HudSa, NY 1 ss a
Ipswich MA 2 SS CF
Iredell Mu 1ss a
K8llWlha WV 3 SS CF
Kelly VA 1 ss a
Keepsville V A 1 SS CF

Y PSA,CHEM,PHYS,MIN
Y PSA.CHEM.FtlYS.MIN  Typic
Y PSA.CHEM.WYS,MIN  Ultic
Y PSA,CHEM,!+lYS.MIN  Arenic
Y PSA.CHEM.PHYS.MIN  Typic
Y PSA.CHEfl,RIYS,MIN
Y PSA.CliEN.PHYS.MIN  Psamwntic
Y PSA.CHEM,FtlYS,MIN  Typic
Y PSA.CHEM.PtlYS.MIN  Typic
Y PSA,CHEM.RIYS,MIN  Typic
Y PSA,CHEM,PHYS,MIN  Aquic Dystric
Y PSA,C?-lEM.WYS.RIN  Typic
Y PSA.CHEM,FWYS.AIN  Typic
Y PSA.CHEM.RiYS.MIN
Y PSA.CtlEM,fflYS.MIN
Y PSA.CtiEM.PHYS.MIN  Entic Lithic
Y PSA.MErn.R(YS.MIN
Y PSA.CtlEFI.PHYS,MIN  Unclassified
Y PSA.MEM,fflYS.MIN  Typic
Y PSA.n-IEM.PHYS.NIN  Typic
V PSA.MEM.RIYS,AIN Typic
Y PSA,CHEM.PHYS.flIN  Typic
Y P%.CHEM.FHYS.FlIN  Aquic
Y PSA.C+iEM,PHYS,MIN  Typic
V PSA,MEM.RIYS,flIN
Y PSA.MEM.PHYS,~IN  Aquic
Y PS4.Ci4EM.FWYS.RIN  Lithic
Y PSA,CHDl.WYS,MIN Lithic
Y PSA,C+lEA.!4lYS.MIN  Typic
Y PSA.CHEM,PHYS.MIN  Aquic
Y PSR.MEM.WYS,MIN Glmsawie
Y PSA,CHEM.WYS.MIN  Typic
Y PSA.C+lEM,FtlYS.flIN  Typic
Y PSA.CliEM.WYS.MIN  Typic
Y PSA.CHER,FtlYS.flIN  Aquic
Y PSA.CHEM.PHYS.MIN  Typic

(Xtartzipsarmrent  mesic. mated
Hapludalf
Hapludult
Paleudult

fine. loamy. mixed
loamy. siliceous. mesic
clayey. mixed. mesic

Hapludult
Palwdalf
Eutrochrept
Palwdalf
Eutrahrept
Hapludult
Hapludult

Haplorthod

Unclassified
Hapltilt
Haplorthad
Udifluvent
Hapludalf
Fragiudalf
Haplorthod

Fragitilt
Haplorthod
Dystrochrept
Haplortlnd
Fragiorthod
Hapludalf
Sulfihemist
Haplrdalf
Hapludalf
Haplujalf
Hapludult

sandy. siliceous, msic
fine-loany, silicears. msic
coarse-loamy, mixed, msic
clayey, kaolinitic. thermic
coarse-loamy.  mixed. music
fine-loay,  mixed. music
fine-loamy, mixed, msic

loamy. mixed. frigid

Unclassified
clayey. mixed. nesic
coarse-loamy, mixed. frigid
co.-si.,  ranacid.  mixed. n-esic
fine. mixed. music
coarse-loany.  mixed, m&c
loamy-skeletal. mixed, frigid

coarse-loamy, mixed. msic
loamy. mixed. frigid
loamy. mixed, music
coarse-loay.  mixed, frigid
coarse-loamy. mixed, frigid
fine. illitic. msic
euic,  rresic
fine. mntcmorillitic.  thermic
fine-loamy, mixed, msic
fine. mixed, music
fine-loamy, siliceous. thermic
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SERIES ST lPELl IO{ ACCESS CF? DATA AVAIL TAXONOmIC CLASSIFICATION

Keyport
Kiqshrry
Laidig
L&W
Leicester
Levy
LW
Lima
Lodi
LC0donderry
Lyman
LYmm
Lyman Var.
madalin
tidism
manor Var.
l'lardin
l?WlOW
%rlOW
marlton
bsardis
l'latapeake
%t.apeake
Irbtapeake
l'latapeake
mattzlpex
rbttapex
Mattapex
%yersville
lloMrda
monongat.ela
montross
b-da1

MO 3 SS CF
NY 2 55 CF
WV 1 SS CF
w 1 SS CF
CT 1 SS CF
VA 3 ss CF
I'0 2 SS CF
NY 1 5s CF
VA 3 SS ff
VT 2 ss CF
f'l! 1 SS CF
V-r 3 ss a
VT 1 SS CF
NY 6 55 CF
VA 1 ss CF
m, 1 55 CF
NY 1 ss CF
NY 1 SS CF
VT 1 5s CF
NJ 1 SS CF
mz 1 5s CF
DE 1 ss a
R+J 1 SS CF
NJ 1 SS CF
NJ 1 55 CF
Ix-J 35s CF
NJ 1 55 CF
no 1ss CF
Fx) 15s CF
NH 1 ss CF
WV 1 ss a
VA 2 5s CF
VT 3 5s CF

l'luskellunge  V. NY 4 SS CF
Naudxrg N-l 1 ss CF
Nellis VT 1 55 CF

Y PSA.C+IEI~,!JI~YS.~IN  Aquic
Y PSA,CHEPI.RiYS.NIN  Aeric
Y PSA,CHEN.PliYS.NIN  Typic
V PSA.CHEN.RiYS,~IN
Y PSA,CHO*,F+lYS.~IN  Aeric
Y PSA,CHEf4,i+lYS,MIN Typic
Y PSA,CHE!l.PHYS,mIN
Y PSA.C+Dl.PHYS,~IN  Glossoboric
Y PSA.MEM.FiiYS.MIN Typic
Y PSA,CHElQPHYS.lrlIN
Y PSA,Cl+EM.F+lYS.f+lIN  Lithic
Y PSA.CHEFI,WlYS.~IN  Lithic
Y PSA.MEFI.PHYS.f+lIN
Y PSA,CHEm.!+lYS,~,IN  fbllic
Y PSA.CHEM.RIYS.FIIN Typic
Y ffiA.CHEf$FtlYS.~IN  Typic
Y PSA,CHEN,!+lYS.flIN Typic
V PSA.CHERl,PHYS.RIN  Typic
Y PSA.CHEl?.RIYS.i?IN Typic
Y PSA.MJ4,PHYS.RIN
Y PSA.CHEFI.FtlYS.mIN Typic
Y PSA.MR.PHYS.FIIN Typic
Y PSA.ClQl.WYS.MIN Typic
Y PSA,CHEl!.PHYS.~IN Typic
Y ffiA.Cli~.WYS.~IN Typic
Y PSA,CHE~.FWS.lrlIN  Awic
Y PSA.CHW,fflYS,MIN  Awic
Y PSA.MEm.WYS.I*IIN  A&c
V PSA,CHGl.P++YS,~IN
Y PSA.CHE~.PHYS.~J!IN  Aeric
Y PSA.CHE~,FWS.FIIN Typic
Y PSA.CHEPI,fflYS,FIIN Unclassified
V PSA.CHEA.!+lYS.AIN  Typic
Y PSA.CHEFI.FliYS.FIIN  Aeric
Y PSA.MEFI,l?4YS.~IN  Aeric
Y PSA.UiEFI.PHYS.FIIN Typic

Hapludult
Ochrawalf
Fragiudult

Haplaquept
Hapludult

Hapludalf
Hapludult

Haplorthod
Haplorthod

Ochrawalf
Hapludult
Oystrochrept
Fragicchrept
Fragiorthod
Fragiorttod

Haplorthod
Hapludvlt
tiap1udu1t
Hapludult
Hapludult
Hapludult
Hapltilt
Hapludult

Fragiaqwpt
Fragiudult
Llnclassified
Haplortbd
Cchraqualf
Haplawd
Eutrochrept

clayey. mixed. rnesic
very-fine, illitic. music
fine-loamy, mixed, music

coarse-loamy, mixed. acid, msic
very-fine. mixed, acid, music

fine-loamy. mixed, me&c
clayey. kaolinitic, music

loamy. mixed. frigid
loany. mired, frigid

fine. illitic. mesic
clayey, kaolinitic. thermic
coarse-loamy. micaceous. music
coarse-loamy. mixed, mesic
coarse-loamy. mixed. frigid
coarse-lomy, mixed, frigid

sandy-skeletal.mixed,frigid
fire-silty. mixed. resic
fine-silty. mixed. music
fine-silty. mixed. rnesic
fine-silty, mixed. music
coarse-loany,  mixed. mesic
coarse-loamy. mixed, music
fine-loany.  mixed. msic

coarse-loamy, mixed, frigid
fire-loany.  mixed. nesic
Unclassified
coarse-loamy. mixed, frigid
fine. mixed. frigid
sandy, mixed, frigid
coarse-loamy. mixed, music
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SERIES ST l!XO IO# ACCfSS  CF? DATA AVAIL TAXONONIC CLASSIFICATION

Niagara
Cccoqum
Orange
Othello
otwen
Paxtm
Paxton
Paxtm
P~~C@fM~
Peru
Peru Var.
Pillsbury
Pineville
Pittsfield
Pittsfield
Pittstown
Pittstowl
Plaisted
Poconwke
Poti Var.
Pornfret Var.
POnzer
POplImentO
CJumset
Rapidan
Ra-ille
Aaybwl
Rhinebeck
Rhinebeck
Rcckaway
Saddleback
Sassafras
Sassafras
Scantic
Scitico
Scitico

NY h SS CF
no 1 SS CF
VA 1 SS CF
m0 4 SS CF
W 3 SS CF
CT 1 SS CF
NH 1 SS CF
VT 4 SS CF
VA 1 SS CF
VT 1 ss CF
VT 1 5s CF
M-4 1 ss CF
W 1 SS CF
NY 1 SS CF
VT 1 SS CF
Ni 2 SS CF
VT 2 SS CF
m 1 SS CF
m, 1 ss CF
VT 2 5s a
VT 1 ss a
VA 1 ss CF
VA 1 SS CF
VTlSScF
VA 1 ss CF
VT 3 ss CF
VA 1 ss ff
NY 2 SS CF
NY 1 SS CF
NJ 1 SS CF
Ni 1 SS CF
mo 4 ss CF
NJ 2 ss CF
NY 1 5s CF
flA 6 SS CF
NH 1 SS CF

Y PSA.Cmm,PHYS.l?IN  Aeric
Y PSA,MEf+l,RIYS,flIN
Y PSA,MEfl,P+iYS.~IN  Albawic
Y PSA.MEA.RlYS,MN  Typic
Y PSA.CHEm,PHYSJ+lIN  Typic
Y PSA.CHEM.RIYS.FIIN  Typic
Y PSA.MEFI.PHYSJlIN Typic
Y PSA.MEA.PtlYS.NIN  Typic
Y PSA,CHEm,PHYS.MIN
Y PSA.C-lEPI,PHYS.flIN  Awic
Y PSA.MEFI.fflYS,PIIN
Y PSA.CHE~,PHYS.!?IN
Y PSA.CMEN;PHYS.~IN Ultic
Y PSA,MEA.RIYS.fUN  Gystric
Y PSA,C+lEFI.PHYS.IIIN  Oystric
Y PSA,CHHEm,RiYS,flIN  Typic
Y PSA.CliEl3.PHYS.l7IN Typic
Y PSA.CliEFI.PHYS.MIN  Typic
Y PSA,~.PHYS.IIIN  Typic
Y PSA,MEA.RIYS.RIN Flwawntic
Y PSA.CHEM.PtlYS.flIN  Entic
Y PSA.MElrl.fflYS,~IN  Terric
Y PSA.CHEN.PHYS.I~IN  Ultic
Y PSA.MEFI,RiYSJUN Typic
Y PSA.CHE&PHYS,I'KN Typic
Y PSA.MEl$RlYS.FIIN Typic
Y PSA,CH0l.FtlYS.~IN
Y PSA.DlEi7.fflYS.fUN  Aeric
Y PSA.MEA.RIYS.RIN
Y PSA.DIEm.PHYS.I'IIN  Typic
Y PSA.MER.RlYS.MIN Htic Lithic
Y PSA,CHEI~.PHYS.I~IN  Typic
Y PSA.LHEi7.FHYS.PIIN  Typic
Y PSA.MQl.PHYS.FIIN  Typic
Y PSA,MEfl,RlYS.fUN Typic
Y PSA,CHEII.PHYS.fUN  Typic

Ochraqualf

Hapludalf
Ochrawult
Fragiudalf
Fragicchrept
Fragiochrept
Fragiahrept

Fragiorthod

Hapludalf
Eutrochrept
Eutrochrept
Ftagiochrept
Fragiochrept
Fragiorthod
untxaquult
Dystrahrept
Haplorthod
FWisaprist
Hapludalf
worthmt
Fmododu1t
Haplorthod

ozhraq_lalf

Frqiudult
Cryorthod
Hapludult
Hapl&lt
Haplawept
Haplawept
Haplawept

fine-silty. mixed, music

fine. rontiwrillmitic,  thermic
fine-silty, mixed. msic
fine-silty, mixed. rresic
coarse-loany, mixed, resic
coarse-loamy. mixed. music
coarse-loany. mixed. music

coarse-loamy.mixed.frigid

coarse-loamy. siliceous, msic
coarse-loany, mixed. mesic
coarse-loamy. mixed. music
coarse-loany. mixed, music
coarse-loamy. mixed. nesic
coarse-losny.mixed.frigid
coarse-loamy, siliceous, thermic
coarse-loany. mixed. frigid
sandy, micaceous. frigid
loony. mixed. dysic. thetic
fine. mixed. music
sandy-skeletal. mixed. music
clayey, kaolinitic. nesic
coarse-loay.  mixed. frigid

fine, illitic. mesic

coarse-loanry,  mixed, rnesic
thirotropic
fine-loamy. siliceous, music
fine-loany. siliceclls,  music
fine,illitic,nonscid,frigid
fine. mixed, nonacid. resic
fine. mixed, nonacid. Resic

mmmmmmmmmmmmmmmmmmm
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Ser. not des. m0 b SS CF
Ser. mt des. NY lb SS CF
Ser. not des. VA 2 SS CF
Ser. rot de% VT 1 ss CF
Ser. not des. WV 27 SS CF
Sisk NH 1 SS CF
state VA 3 SS CF
Stockbridge  V T 2 ss CF
Stratton VT 2 SS CF
Suffolk VA 1 SS CF
SUBpee VT 2 SS CF
SuSplUS Mi 1 5s a
Taconic VT 1 SS CF
Tee1 VT 1ss a
Tunbridge VT 6 SS CF
Tutwidge VT 2 ss a
Turbeville VA 1 SS CF
Upshrr w 1ss c=
Vergt?lW-M NY 2 5s CF
V_geKK!S VT 1 SS CF
Vershire VT 1 ss CF
lrlsrvick VT 15s CF
Wasda VA 1 SS CF
Washington NJ 1 ss CF
Uesuxock flA 1 SS CF
Westtury VT 1 SS CF
Wethersfield  CT 3 5s CF
Wilmington VT 1ss a
Windsor VT 1 SS CF
Wimoski VT 1 5s a
Woodbridge  NH 1 5s CF
Wmdz.tmk VT 1 SS CF
Worden VT 1 5s CF

Y PSA.C+Dl,PHYS.PIIN
Y PSA,MEFI.R(YS,NIN
Y PSA,CHEm,PHYS.PIIN
Y PSA,MEFI.RIYS.FIIN
Y PSA.CliU'l,PHVS.FIIN
Y PSA.cHEm,wYS.mIN
Y PSA.CliEfQPHYS.DlIN  Typic
Y PSA.CHEl!,~YS,FIIN  Dystric
Y PSA.C!iEFI,~YS.PIIN  Lithic
Y PSA.CHER.FMYS.FIIN Typic
Y PSA.CHEPI,FMYS.FIIN Typic
Y PSA,UiEm.RIYSJlIN Typic
Y PSA.CHEm,PHYS.lrlIN Lithic
Y PSA.MEA.RIYS.FIIN  Flwaqentic
Y PSA.CHUrl.PHYS.lrlIN  Entic
Y PSA.MEFI.PHYS.FIIN
Y PSA,CK0l,PHYS,~IN Typic
Y PSA,CiiEfl,FtiYS.f+lIN  Typic
Y PSA.CH~,PHYS.AIN  Glassswic
Y PSA.CHEFI.RiYS.FIIN  tlossaquic
Y PSA.MEFI.PHYS.FIIN  Entic
Y PSA,MEm.RiYS.fUN Typic
Y PSA.C-EN.!JHYS.PlIN  Histic
Y Ps6wiw4iYs.mni Ultic
Y PSA.CKf4,PHYS.AIN  Typic
Y PSA.U+E?l.RlYS.FIIN Typic
Y PSA.CHEFI.PHYS,FIIN Typic
Y PSA.GiEf?.RIYS.fUN Typic
Y PSA.CtiEf?,PiiYS,~IN  Typic
Y PSA.MEm,RIYS,mIN  Aquic
Y PSA,CMm,PHYS.mIN  Typic
Y PSA.CHE~.fflYS.?lIN Entic Lithic
Y PSA,CHEl?.PtlYS.mIN  Aquic

Hapludult
Eutrochrept
Cryorthod
Hapludult
Haplaqucd
Cryorthod
Dystrochrept
Eutrochrept
Haplorthod

Paleudult
Hspludalf
Hapludalf
Hapludalf
Haplorthod
Oystrahrept
HMquept
Hapltidalf
Sulfihemist
Fragiawd
Fragiochrept
Haplaqcad
Wipsamnent
Udiflwent
Fragicchrept
Hsplorthod
Haplotthcd

fine-loamy, mixed, thenic
coarse-loamy,  mixed. music
thirotropic-skeletal
fine-bay.  silicea.6, thermic

thixotropic over loamy

coarse-silty. mixed. mesic
mars%loamy. mixed. frigid

clayey. mixed. thermic
fine. mixed. mesic
very-fine, illitic. msic
very-fine. illitic, nesic
coarse-loamy. mixed, frigid
loamy-skeletal, mixed, mesic
fine-loamy, mixed. mnscid. thermic
fine-loamy. mixed. m&c
euic. rresic
coarse-loany. mixed. frigid
coarse-loamy. mixed. mfzsic
coarse-loany.  frigid
mixed, music
coarse-silty. mixed. mnacid. mesic
coarse-loamy, mixed, rmzsic
loamy, mixed. frigid
coarse-loamy. mixed. frigid

__________________________________________-________--_-__----_________________-_-_______________________-__________________________



Charge 2. Compile * list of nonclassification applications from soil
survey users.

Charge Coordinator: Bob McLeese
Other members assigned to Charge.2: Shawn Reid, Ray Shipp,

Bill Wright, Bill Jokela, Ron Yeck.

Accomplishment: Summaries were compiled from responses to telephone or’
mailed surveys conducted by Ray Shipp, Bob McLeese,  and Bill Wright.

They will be attached to the report after the discussion section for
Charge 2. The conclusion states that there are hundreds of applications
of these data, many of which were indicated in the survey. Also very
useful was the listing of high potential users and occasional users.

Discussion: The surveys indicate a large demand for site-specific
data. Some felt that for occasional users, nonsite specific information
was already interpreted for the user in soil survey reports. From the
list of high priority users, we receive direction for developing further
usefulness. Several expressed the need for soil scientists to interact
with users for proper use of data. Perhaps we need to educate users to
the degree of precision that the data represent.

No recommendations.
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Follming is a summy of the findings of the subcmittee for Charge 2 - Canplete
a list of mn classification data applications fran soil survey users.

Report fran Bill Shipp

Bill conducted a teleDhone survev (within PA) of potential users. His findings are
sunmrized below. A copy of his*r&rt is attached.

Prior i ty* ktential Users

1. Researchers:
EPA,&nvirornnental
Foresters ard Hydrologists
Crop and Soil Scientists
USGS/Geological Survey
ARS/Watershti
Engineers
-Construction
-Highway
-hvironnental

2. Planners/Regional & County
Officials/Lazal & State
Conservationists
Consultants
Enviromentalists

Ewnple Uses

Acid Rainfall Studies/Investigations
Water Resources Planning
Watershed Studies/Investigations
Data Base for Expert Systems
Data Base for "Modeling"
-Crops, Watersheds, Water mality,
Disease and Insect Prediction,
Forest Productivity, etc.

hviromnental Studies/Investigations
-Acid Mine Conditions, Drainage
-Slideprone soils, stability
Ceqraphic Infqmation Systans
-Integrate soils, climate, geolqic,
hydrologic data bases

Soil Stability, corrosivenees,
permeability, water holding cap
ercsiveness, slopes, b&rock data,
water tables, drainage, coarse
fragments, cqtinum density, suitability
for waste utilization/disposal



3. Pgric. Ext. Agents
Fertilfzer Dealers
Tax Assessors
Realtors
Bankers
Farmers

Crop productivity, pesticide effective-_ _
niss (pH/CSC,  clay, CM), suitability
for variety of on-site waste
util./disposal systems,  prime and
unique farmlands

_”

*
l- f+xt important, potential users
2 - Occasional users, site, specific
3- Seldan  users, also site specific

Report fran Bill Wright

r’ 11 sent out 12 questionnaires (within RI). He received 3 responses. His
/ ‘ndings  are s-rized  below.

rotential  User

,oil Conservationists

Exanrple  Use

i-

-Bulk density and permeability for
design of erosion control measures
(site specific)

Geologist Was not aware data was available
but would be interested in grain size
distribution, Atterburg limits, and
Bulk density

.

:nrt fran Bob McLeese

ent out 75 questionnaires (within Vermont) to potential users and received 34
ponses. My findings are summarized  below. A copy of my report is attached.

idly 5 of the 32 respondents (does not include the 2 soil classifiers) indicated
t:lat they currently use this type of data. Of the 27 who do not currently use this
data, 14 said the datacould be useful to than.

User Data Needs use-

Soil
Conservationist

Geologists

PSA grass seeding
Total N soil  fertil ity
PSA water retention
Extractable P watershed planning
shrinks well, bearing capacity foundation stability

clay mineralogy slope stability studies

j
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Hydrcgeolqists Permeability, chenical data
- PSA, Atterburg limits,

mlk density

Foresters PSA, Bulk density

Consulti
Efqineers

!qronanists

ARCS

Econcmists

Groundwater t4gr. Fern,  bulk density, WRD,  PSA

Greenskeeper

sewage disposal
foundation stability
and slope stability

Tree Productivity

Preliminary site
Investigations

Relationship to
plant growth

Crop productivity

Soil Productivity mdels

hydrological  assessment

green construction

No report was received fran Bill Jokela or Shaw Reid.

Conclusion

A canplete list of non classification data applications would  show hundreds of
applications and would be impossible to canpile. Instead a list of potential users
might be more appropriate.

High Potential Users

Archeologists
Crop Scientists
Ehgineers
Poresters
Geolcg ists
Hydrolqists
Researchers
Roil Scientists

Occasional Users

Agronanists
Conservationist
Consultants
Planners
hviromentalists
&onanists
Extension Agents
Fertilizer Dealers
Tax Assessors
Realtors
Bankers
Farmers



tie high potential users Sean to have an understanding of the data and would not
require much training on its use. The occasional user, hcwever, has a hard time
understanding and interpretiw  the data as presented. If they are goirg to use
the information, it needs to be displayed in laymans tems and we need to provide
training in its use.

Bob kL.eese
Asst. State Soil Scientist

l-32
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May 5,1966

Phone
al4 865 2543

Mr. Bob McLeese
Vermont SCS State Office
69 Union Street
Winooski, VT 05404

Dear Bob:

In early March I did receive a letter and information from you regarding sub-
committee charge 2 which I was supposed to deal with. I failed to send out the letter,
questionnaire, and example soil pedon data to potential soil survey users. However, I
did a telephone survey (within Pennsylvania) of extension agents, planners,
consultants, conservationists, soil scientists and co-workers who I know have had
various soils information requests over the years.

In Pennsylvania the single most important potential user of soil classification
data, such as pedon data, is the researcher. Such data is seldom, if ever, requested
by farmers, fertilizer dealers, ag agents, realtors, bankers, tax assessors or folks in like
categories. Such data is occasionally requested by planners, local and state officials
(primarily health related--sanitarians, sanitary engineers), conservation district
workers, and consultants (primarily engineering/environmental firms). More often than
not, these “occasional-use” groups of people need soecific,  individua  parameter
measurements, e.g., CEC or PSA, or corrosivity values, or whatever....that  are for a
specific site and use. Since they need 6&e-soecifiq  data I consider it questionable that
modal or benchmark type soils data really meets their needs. (My opinion is
debatable.)

Another draw-back to the use of such data by others (non-research) is that
someone knowledgeable about the data, methods, etc., must help interpret it for them
in terms relative to their needs. For example, perhaps soil stability for housing
development is a concern--what pedon data is pertinent? COLE, mineralogical....and
what do the numbers mean, what is a cntical  threshold number, etc.?

In the telephone survey I got extreme responses, e.g., “have never been asked
for such data except by fellow soil scientists” (SCS worker) to “such data would be
extremely useful for larger developments” (planner). Nevertheless, I’ve attempted to
list in summary form the primary, potential users of pedon classification data along with
example uses.



I
w Potential

1. Researchers:
EPA/Environmental
Foresters and Hydrologists
Crop and Soil Scientists
USGS/Geological Survey
ARSMlatershed
Engineers

-Construction
-Highway
-Environmental

2. Planners/Regional & County
Officials/Local & State
Conservationists
Consultants
Environmentalists

3. Agric. Ext. Agents
Fertilizer Dealers
Tax Assessors
Realtors
Bankers
Farmers

‘1 - Most important, potential users
2 - Occasional users, site specific needs
3 - Seldom users, also site specific

EXampIe  Usas

Acid Rainfall Studies/Investigations
Water Resources Planning
Watershed Studies/Investigations
Data Base for Expert Systems
Data Base for “Modeling”

-Crops, Watersheds, Water Quality,
Disease and Insect Prediction,
Forest Productivity, etc.

Environmental Studies/Investigations
-Acid Mine Conditions, Drainage
-Slide-prone soils, stability

Geographic Information Systems
-Integrate soils, climate, geologic,

hydrologic data bases

Soil stability, corrosiveness,
permeability, water holding cap.,
erosiveness, slopes, bedrock data,
water tables, drainage, coarse
fragments, optimum density, suitability
for waste utilization/disposal (landfills,
sewage sludge and effluents, etc.)

Crop productivity, pesticide effectiveness
(pH, CEC, clay, OM), suitability for variety
of on-site waste util./disposal  systems,
prime and unique farmlands

In our recent telephone conversation we talked about a questionnaire survey of
some 900 potential users of soil survey information in the states of Pennsylvania and
Washington (1995). Four distinct groups of people responded to this survey--
Planners, SCS, Extension & University and Conservation District employees. Please
see attached copy of a proposed Poster Paper Abstract by Dr. Carl F. Engle,
Washington State University. Dr. Engle gave me permission to send you some of the
Pennsylvania information summarized from that survey. Four pages which pertain are
attached to the abstract. Keep in mind--this survey addressed the use of county soil
survey repom--not  the specific use of characterization data as such. Please note,
however,, th,at the “Chemical Properties Tables” did not rate very high in priority by the
group of users responding  to this survey.. Please note also the differences between or
among the groups. The “Physical Properties Tables” rated about midway. There was

l-34
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much more to the survey, but these selected results have some application to our
charge.

Bob, I doubt that this fills the bill but I tried. Perhaps with other states’ inputs you
can build or expand on these perceptions. I apologize for not putting forth a greater
effort  and for not providing a more thorough analysis. On the other hand, where were
we to get the dollars for extensive questionnaire surveys? Would like to look forward
to attending the Soil Survey Workshop but have no travel money left.

Let me know if you feel I can provide any further input.

Sincerely,

Raymond F. Shipp
Extension Agronomist

bbr
Enclosures: Call for Poster Papers

Tables
cc: C. F. Engle

R. L. Cunningham

1-35
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CALL FOR POSTER PAPERS
* Soil Conservation Society of America

August 3-6, 1986. Winston-Salem, NC

TITLE: Clientele Needs and Uses of Automated Soil Survey Data in
Pennsylvania and Washington

AUTHORS: Carl F. Engle, Washington State University; and Robert
Cunningham and Raymond Shipp, both of Pennsylvania State
University

FOCUS OF
PAPER
(issues): New technology to achieve conservation goals

ABSTRACT:

Soil surveys are the principal source documents for data used to make
interpretations about the uses of soil. These data are in maps and tables
that must be put in forms and language usable by clientele of very different
training and backgrounds. This transformation is usually done via colored
maps and overlays.

Professors at Penn State University and elsewhere have developed software
for personal and microcomputers to store, retrieve, interpret and graphically
display desired soils data, both separately and in conjunction with other
resource data. This is a costly process, but when accomplished, has many
advantages for various users, i.e. planners versus Soil Conservation Service
personnel, versus Cooperative Extension and university faculty.

A questionnaire was designed and distributed to over 800 potential users of
soils information in Pennsylvania and.Washington in four distinct groups
(planners, SCS, Cooperative Extension and university faculty,and Conservation
District employees). The questionnaire sought their input into the need for
and potential uses of personal computers for automating uses of soils data.

Because of the limits of personal computers for storing and efficiently
processing and displaying data. receivers of the questionnaire were asked
to prioritfze their user needs from a list of identified uses. They were
encouraged to list and prioritize other needs.

The Poster Paper will summarize the findings of the questionnaire on
informatlon about the users, their previous use of soil survey information,
and needs for computerized processing of soils and other resource data.
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EXAMPLES OF HOW SOIL INFORMATION HAS BEEN USED THE

PAST TWO YEARS, EXPRESSED IN PERCENT AND DECLINING USE,

!i!x
CROP PRODUCTION; FARM OR CONSERVATION

m
46

PLANNING

SOIL PROPERTIES AND SOIL TEST REC, 40

SITE SUITABILITY AND EVALUATIONS 27

PLANNING AND/OR DESIGN (RESOURCE/LAND USE) 24

WASTE DISPOSAL (ALL KINDS) 24

REVIEWS AND PERMITS (SUBDIVISIONS, ZONING) 23

AG AND WOODLAND PRESERVATION 14

DEVELOPMENT (RES-COM,) AND FARM STR, 10

WETLAND AND FLOOD PLAIN IDENT, 10

PURCHASE OF LAND AND FARMS 8
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A, PRIORITIZATION OF SOIL SURVEY USES BY CLIENTELE,
EXPRESSED AS MEAN VALUES OF RATING SCALE,

USE GROUP A B f D

DETAILED RESOURCE PLANNING
SOIL DRAINAGE/PERN,  NAPS
SOIL SLOPE NAPS
DEPTH TO BEDROCK--LIMITING

FEATURE
PRIME AND UNIQUE LANDS
SEASONAL HIGH WATER TABLE
ON-SITE WASTE DISPOSAL
LAND CAPABILITY GROUPINGS
GENERAL/BROAD RESOURCE PL,
CROP PRODUCTION GROUPS
PHYSICAL PROPERTIES TABLES

0 = NO IMPORTANCE
1 = SOME IMPORTANCE
2 = MODERATE IMPORTANCE
3 = IMPORTANT
4 = VERY IMPORTANT

3,24 2,32 3,64 3,21 3,51
3,19 3800 3,31 3,ll 3,29
3,14 3,ll 3,22 2,92 3,35
3,12 2,77 3,24 3,24 3,12

3,07 2879 3,33 2,73 3633
2,99 2,91 3,31 2,49 3,16
2,92 3,45 2,83 2,63 2,911
2,89 2,02 3,18 2,87 3824
2,78 2,77 3,08 2,13 3,16
2,73 0,72 3,16 3,40 3,08
2864 2,30 2,83 2,57 2,73

l-38
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I
I B, PRIORITIZATION OF SOIL SURVEY USES BY CLIENTELE,

I

EXPRESSED AS MEAN VALUES OF RATING SCALE,

I
USE GROUP A B C D

FLOODPLAIN - WETLANDS DEL, 2,62 3,02 2096
I

I,67 2,88
SEWAGE SLUDGE DISP, 2,57 2,96 2,53 2838 2,49
RATING FOR WATER IMPOUNDMENTS 2.51 1,85 2,78 2,30 2,94

I
I
I
I
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LOCATION OF GEOG, FEATURES
ROAD BLDG, AND OTHER ENG,

PROP,
LESA
CHEMICAL PROPERTIES TABLES
ZONING

STONINESS GROUPS
TAX ASSESSMENT
AG MARKETING

2050 2,23 2075 2825 2,65
2,49 2,83 2,73 1,52 3,00

2,ll 1,66 2,98 1822 2,20
2402 1,21 2,33 2810 2,20
2,02 2,83 la99 la60 1,84

2800 1,62 2.37 la52 2,35
1.79 1851 1890 1079 1,86
1,25 0,64 la39 1,46 1,33

I l-39
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O T H E R  P O T E N T I A L  U S E S ?

PLANNING AND ZONING ORDINANCE MODELS - TWPS,

SAND AND GRAVEL RESOURCES

SUITABILITY FOR LANDFILLS

LOCATE ABANDONED CEMETERIES

SOIL LOSS INFORMATION

RECOMMENDED ROTATIONS

SOIL STABILITY

USDA SOIL INTERPRETATIONS (5'S)

CROSS CODE SOIL SURVEY MAPS WITH ASCS MAPS

LOCATION OF MINED AREAS

TIMBER TYPES

SHOULD NOT BE DEVELOPED CRITERIA

SOIL SUITABILITY FOR TILING

l-40
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Non Classification Data Applicatiw
In Vermont

Questionnaire dere sen? f5 75 JOtenCidl  users Jf soil survey information  in ',ernon:.
jd responses were recei,red.

=

USER . /+ES NO

Soil Classifier J

soil tlessitirr J

Soil Conservationist ’ J

Soil Conservationist J

Soil Consewationlst J

Soil Conservationist J

Soil Conservationfst J

Soil Conservationist J

Soil Conservationist J

Soil Conservationist J

Soil Conservationist J

Soil Conscrvatlonlst~ J

Geologist
.

I. Hydrogeologist

I Hydrogeologist J

I
Hydrogeologlst J
Hydrogeologist J

I

J
-

J
-

J
-

J
-

J
-

J

-

J
-

J
-

J
-

J
-

J
-

J

J

J

-

-

J

-

J

J

-

1

‘MT DATA AND HOU 'JOulG you USE [T

SO11 ClaSSification

SO11 CIesSlflcrtion

Need Training in use

If displayed in different  formet

Stte  Specific

Site bpeclffc/Particle size for grass seedin?
Total N for soil fertility

Site Speciffc/Partfcle sfre for water reten:.:<
and filter bedding

irtractable P far ratershed planning

So11  engineering Parameters  snrink-well  -
bearing cdpdcity for foundation stdbilitj

Clay mfneralogy  for Slope  Stability  studiei

It it were in Summdry  form

Sfte Speclfic/PSA.  Permeability, Atterburn.
Bulk densfty for Site eVdlUdtiOn  for sewd)e
dfsposal foundation Slope StdbilitV

Physical + chemical data for waste water/ss:':
waste renovation

1-41
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I
USER

Forester J J I

.Forester J J Too much detail
I-*_-._

.
Forester J J PSA. Bulk density

_MI_.-.____l

Consulting Engineer J J General soil data for preliminary site investigating

Consulting Engineer v' J Need Unified Sol1 Classification

Agronomist J J If relationship to plant growth were displayed

Agronomist J J

Extension Agent J 4
, I

Planner J J I

Researcher J J Site specific for research projects I

Geography Prof. J J
-T

I
F$ticide Coordina-

J 1" I

GISoygram Coordi- J iJ “..n-.__ _._, --_-.;.----.e-_
If sfmplified and related to crop productivity

JASCS J J Developing Soil productfvyt models Permeability,
Bulk density, moisture content for hydrogeological
a s s e s s m e n t I

Economist J J
-

I

Groundwater Mgr. J J

1
Greenskeeper J I, PSA for green construction

The following did not respond:

Archeologists Turf Farm Mgr.
Solid waste specialists Fertilizer Company Rep. I
Farmers
Realtors

l-42 Ila7~_~~~
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Dear ,

Representatives.of  the National Coopetative Soil Survey in the
Northeastern states are studying the use of soil characterization
data for other than soil classification purposes. Up to this time,
the primary use of soil survey lab data have been to answer
questions about classification, morphology, and genesis. Over the
years we have accumulated a large amount of data. It seems only
logical that the data could be used for other than soil
classification purposes. One of our goals is to compile a list of
nonclassification data applications envisioned by various soil
survey users.

We need your help! Would you please respond to the attached
questionnaire and return it to be by

Thank you!



I
Northeast Cooperative Soil Survey
Nonclassification Data Applications
Questionnaire

Name

Posi t ion

Employer

Address

Phone

National Soil Survey Lab pedon data (example attached) are now
accessible by terminal from the Nebraska’s Statehouse IBM-3081-D

mainframe computer in Lincoln, N E .

1. Do you currently use this type of

2. Would this type of data be useful

data? If so, how?

to YOU?

3. Specifically what data would you use and how?

4. Are  you interested  in  loca l ,  s tatewide ,  reg ional ,  or

national data?
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Charge 3. For at least one nonclassification application that should
have recurrent utility, develop, demonstrate, and document procedure for
using data files.

Charge coordinator: Keith Wheeler
Other members assigned to Charge’3: Dick Babcock, Steve Hundley,

Henry Mount, Ron Yeck.

Accomplishment: A draft paper from Oak Ridge National Laboratory
entitled, “Areas Having Characteristics that may indicate Sensitivity to
Acid Deposition Under Alternative Forest Hypothesis,” with accompanying.
computer produced maps, was examined as an example of a use of soil
characterization lab data. Data used by the authors was from NSSL and
Pennsylvania State University. Maps illustrated single soil properties
such as pH or CEC and combinations of properties. Three areas are
shown--the eastern U. S., the Northeast, and the Adirondack region.
Tabular data show forest species and soil great groups thought to be
most sensitive to acid precipitation. An abstract of the Oak Ridge
Laboratory report follows the Committee 3 recommendations.

Dlscusslon: The examples show how a user can access the data and make
interpretations based on soil characterization data. It illustrates a
tremendous potential for use but also for potential inappropriate use of
these data.

Recommendation: Every effort should be made to educate the public user
of NCSS data bases of the limits beyond vhlch generalization 1s
inappropriate.



I
“Areas Having Soil Characteristics that may Indicate Sensitivity to Acid
Deposition Under Alternative Forest Damage Hypotheses*’ by R. S. Turner,
R. J. Olson, and C. C. Brandt.

ABSTRACT

This draft report was produced by the Environmental Sciences Division of
the Oak Ridge  National Laboratory by using a Geographic Information
System (GIS) data base linked.with NRI, SOILS-S, NSSL,~and  Pennsylvania
State University data bases. For purposes of this committee, the most
important aspect of these illustrations is the application of the
principles and technology for producing maps, rather than assumptions
and hypotheses specific to the study.

Maps were computer generated for three areas; for the Eastern United
States, the Northeastern United States, and the Adirondack Park area.
The soil physical properties data came from the SOILS-5 data base. The
chemical data were from the NSSL and the Pennsylvania State University
soil characterization laboratories. From representative pedons, means
of chemical properties were calculated for series that were considered
to best represent the geographic areas for which maps were developed.

The maps illustrate the potential for selecting combinations of soil
information, land use, and cultural features in various combinations
tailored to the need8 of the user,
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Charge 4. Recommend a protocol that would more fully use
characterization data to its potential for nonclassification
appllcatlons. This should include recommendations on such items as:
retrieval program, data file structure, data access system, data use
guidelines, nd data location.

Charge coordinator: Dick Cronce
Other members assigned to Charge 4. Ray Bryant, Rick Day, Peter

Veneman.

Accomplishment: A protocol was develbped  that sddressed the guidelines
specified in the change. The introduction of the report for this change
states that it is assumed that such a data system would be developed
under the auspices of the SCS and affiliated state conservationists
within the NCSS. The protocol is attached after the recommendations for
Change 4.

Discussion: This should be a centrally controlled data base with
approval required before entry of data. The standard SCS operating
system is UNIX.

Recommendations:
1. The structure should integrate with all NCSS data bases.
2. Input should be in a “screen format” for ease of entry.
3. The data should be in a form that is fully micro computer

compatible for entry, retrieval, and manipulation.



U S E  O F  SOIL, CHARACTERIZTION  D A T A  FOFi  O T H E R  THA’rl  <OIL_____-_-__-----______----___----_----__--_~~~_--~--_
cc4SSLEl&eI1PN_PuBPB~~.~

Cha.rge 4: Fiecommend s protoco l  that  wou1.d  more f ul 1y use
c~ha,racteri?ation  d a t a .  t o  i t s  pit.ential  for non--
classificatior<  purposes .

TP#E. pvrpm-e  of t h i s  r e p o r t  ic t o  r e c o m m e n d  i: preiiminary
p r o t o c o l  thit WCIL!I d more f u l l y  L!SE charact,erira.tion  d a t a  to i t s
pnter,tial,  fork non--,cj,assif  icat.ior; apc8lications. I t  is as~ur;w-.C:
t h a t  =LIC~ G. dst,a systrim  woul~d  by: d e v e l o p e d  u n d e r  t h e  auspices nf
the Soi 1 Conserva~t  i oil Service and af f in 1 iated S t a t e  Uniiver-sitier;
c~ithin  t~.hE; N a t i o n a l  Cooperati~ve  S o i l  S u r v e y .  This r e p o r t  b r i e f l y
sddresses  s e v e r a l  o f  t h e  p e r t i n e n t  c o n s i d e r a t i o n s  o f  e.uch a
~“opowd clst6 base.

DPTP ACCE’=Z  SY’TE,K--‘--_---__=-_L_%_.._

1.

2.

4.

Con~puter hiirdwar~e sho~!ld  b e  a  D O S  compatable  NlCXC! system
such a.5 an IEK-F:T with an e::ternal  ha-3 d i s c .

T h e  system shou1.d  DF a  we l l  suppor ted  and  docc!mented
rronime:-cia,l  systelri whic:h i s  i n e x p e n s i v e ,  ac.cessabl  er c!5er
f r i e n d l y ,  a n d  a b l e  t o  o u t p u t  a  var-iety  o f  fo rmats .  Systems
pr~esenCly  a v a i l a b l e  i n c l u d e  Dbase--I  I I Flus a n d  KHASE-SrilO#.

The s y s t e m  s h o u l d  b e  a b l e  t o  i n t e r f a c e  w i t h  o t h e r  d a t a  base6
w h i c h  may conta in  pedon d e s c r i p t i v e  d a t a ,  geologi~c and  s i te
c h a r a c t e r i s t i c s ,  e l e v a t i o n  d a t a . ,  d i g i t i z e d  soil s u r v e y
inf ormat~jion  etc. .

The  systeng  5hcwld have a command structure enabl  i,ng users to
bt_lj 1 d t.heir owri a p p l i c a t i o n sof twar-e  when naressary.
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1. A standar-dired file format should be devel.oped,  d o c u m e n t e d
a n d  maint.a.ined  by iy. singie group or agency.

2 .  The  sample  format shoald i n c l u d e  i n f o r m a t i o n  r e l a t i n g  t h e
* characteriza~tion  d a t a  t o  i t s  s a m p l i n g  l o c a t i o n ,  the FIF’S

code, p e d o n  and hor izon  number ,  l a t i tude  a.nd longit~lde
shoLl.1 d be included.

1._* . The pedon shou ld  be  ident i f i ed  by  both  the  ser ies  w!lich the
p e d o n  reprezmentEi  as well as the  ser ies  t.hat  it is m a p p e d  a,~
a t  the  sampl ing  locat ion .

4. Dec:isior,c- on  the  types  and  definiti.onc  of the var-ia.t?les  w i l l
ham\+  Tao b e  nmdt-  tha.t.  NilI &ccomodate  t h e  p r o j e c t e d  r~e~,ds  of
all, p r o j e c t e d  u5,ers of  the da.ta.

5. T h e  d a t a b a s e  f i l e  str~uct,ure  must be easi ly expanda,ble.

.A . The  data  s t ructure  must  be  we l l  documented  in term::.  of the
smpling  loci;tion, ~~a.1 yti ca.1 nlethod  used ,  un i ts  o f  mea.sur-e,
a n d  E x p e c t e d  l a b o r a t o r y  v a r i a b i l i t y  o f  t h e  a n a l y t i c a l  d a t a .

F’ETRIEVRL.  F’FKl~~APi~~______..____._Li’..__2

1, . F’rograms  should be m e n u - d r i v e n  and u s e r - f r i e n d l y  f o r  routine
tasks such a.:, p roduc ing  ti:bles, performing simple dat.a
search  a,nd retrietial  o p e r a t i o n s  ;nd f o r  d a t a  i n p u t  a n d
edi tiny.

-:.L” Ketr iever!  dza,ta  shoul d be easi 1 y i nterfazed  with ar;ci, 11 cry
graphice.1~  I statistic~ai  and text edit,ing s o f t w a r e .

DPTF LQCPTION__.-  1__ _.-.2---_

1. The data base wil.l  need to be mai,ntained  by selected groups
w i t h i n  the Nz.tional  Cooperat ive  So i l  Survey  to  insare d a t a
integr i ty  and  conformity  w i th  des ignated  data  base
st~sndards.

2. A  he i ra rchy  o f  data  maintenance  and  access locations shoul~d
b e  est.ablished  at nationa.1,  regiona.  a n d  s t a t e  l e v e l s .

3.  Funding for  the maintenance and development of  the data base
s h o u l d  o r i g i n a t e  t h r o u g h  t.he Nati.ona,l Coopera,t ive Soj. 1
Survey.

l-51
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Lksignated  a n d  recoynizrd source6  o f  the  data  shou ld  exist
in order to ir?~~,ure  tbdE i n t r g r i t y  o f  t h e  d a t a  b a s e .

Safeguard:*  s h o u l d  be built  into the  da ta  base  to  gmrd
aga,inst  inapr:ropr~iate  use a n d / o r  i n t e r p r e t a t i o n  o f  t h e  d a t a .

T h e  e x p e c t e d  var-i6,bil  ity j,n the  pedon data  a t  various  levelz
of  classjfication  will n e e d  t o  b e  d e v e l o p e d .

A l l  d a t a  i n  t h e  d.3t.c:  b a s e  must be cc?rrectly  c l a s s i f i e d  jn
t h e  p r e s e n t  ~.yst~m of cla,ssification  and  pericrdica.lly
u p d a t e d  a=. se r ies ,  and  c lass i f i cat ion  concepts  cha,nge.

The characteriz+tion  d a t a n e e d s  t o  be- umm~rized  i;t t h e
series. l e v e l  re’rul~ting  in a, t y p i c a l  p r o f i l e  w i t h  a  range i n
charact.er ic.t,icr baE.ed on t~he d a t a  w i t h i n  t_hE data  base.

C l e a r  and r_onrise s t a t e m e n t s  coracer-ning the int~ent ar,d
u t i l i t y  o f  ttle c h a r a c t e r i zotion d a t a  f o r  n o n - c l a s s i f i c a t i o n
UW.IE:  need to be de.*eloped and conveyed to a.11 data CJSWS~
These:  stat.ements  s h o u l d  g i v e  guida.ncE;  noncerning  t.he 1~ j,n,i ts
o f  i n t e r p r e t a t i o n s  and d e c i s i o n s  w h i c h  can be m!de baseci
~.r~lely  o n  t h e  deta.  wi?~hin t.he da.ta  basr.

l-52
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Charge 4 : Kecommend a  p r o t o c o l  tha.t wuuld more f u l l y  use
chrract.~El.iI~.tiDrI  d a t a  to its po’tential  fol- non-’
classif  ication purpnses.

I NTF:CP_lCT  I Oh’-----~..~_____

Tk#e  purpcrf  o f  t h i s  r e p o r t  is t o  rrcomnfend <; pr~eliminary
prC)t.GcOl that Wcul~d  mo:-e fcrlly USE- char~acterization  data,  t o  its
potential  fw non-cl.sssifi=atior~  appl~ica,tion~. i t  i  5 a5w_~neci
t,ha~t sxh 3. d a t a  s y s t e m  wcxuld be- dwwloped  u n d e r  the auspic~es  cf
t h e  S o i l  C:onservs,tic)n  S e r v i c e  a n d  affj liatecl S t a t e  Univur-sitie:.
@Athin thc~ Natio:,al  Cnopera.tive  Soil S~\rvcy.  This r e p o r t  bri6.f l y
sddresrier  s+ereJ, o f  t h e  p e r t i n e n t  c o n s i d e r a t i o n s  o f  such a
prcvF,us”Cd c1st.s  bsseu

DATF  ACCE=Z ‘=YCIEPi_~--------?r__k!-~---

1.

2.

-7
.i .

4 .

The  sys tem shou ld  be e:. we1 1 supported and documented
conimf;-cial systen. wk<ich  i s  i n e x p e n s i v e ,  accessable,  user
frientily, a n d  a.ble  to outpLlC  a variety’of  f o r m a t s .  Systems
p r e s e n t l y  avai 1i;ble j.ncludr  Dbase--I  I I Plus  a n d  RINSE-SDW.

The  sys tem shou ld  be  ab le  t o  in ter face  w i th  o ther  da ta  bases
w h i c h  m a y  cont.ain pedon d e s c r i p t i v e  d a t a ,  g e o l o g i c  snd s i t e
character-istics, e l e v a t i o n  d a t a ,  d i g i t i z e d  s o i l  rurvey
infarmat,iicln  e t c . .

The syst,en-.  s h o u l d  h a v e  a  c o m m a n d  s t r u c t u r e  enablinq cl.ser5 ::a
bui Id t.heir o w n  a p p l i c a t i o n  s o f t w a r e  w h e n  neressary.
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1.

2.

3.

4 .

5*

6, .

A s tandard ized f i 1 e format should be devel.  aped, document.ed
and mai nt,ai  ned by c: singl~e  qroup o r  a g e n c y .

T h e  sample  f o rmat  shou ld  inc lude  in format ion  re la t ing  the
c h a r a c t e r i z a t i o n  d a t a  t o  its s a m p l i n g  l o c a t i o n ,  t h e  F I P S
c o d e , p e d o n  .ad hor i zon  number  I l a t i t u d e  a n d  lonqitvde
s h o u l d  b e  i n c l u d e d .

T h e  p e d o n  s h o u l d  b e  i d e n t i f i e d  b y  b o t h  t h e  series w!lich  ths
pednn r e p r e s e n t =  as we:11 a,s the serves t.hat it ic- m a p p e d  as
a t  t h e  s a m p l i n g  l o c a t i o n .

Dec:isior-,s  on the typos  a n d  d e f i n i t i o n s  o f  t h e  v a r i a b l e s  wi 11
have to be nlsde tha.t &.;i  1 .  1 hc:c:omodate  the projected  rle!eds  o f
a l l  p r o j e c t e d  c\ser~. of t h e  dat,:.

Thcs d+taSax f i l e  struct.ur.s  musts b e  e a s i l y expandahl E.

The date4  structure must  he wel l  documented
sampl ing  locztj.o:~, anal yti calm method uxad I
a n d  cspected  l a b o r a t o r y  variahi l i t y  o f  the

Retr i e,vec! data. shocrl d be easi 1 y
qrapb!i  _;<:~I  * 5ta,tistic:a.l  ar id  text

1.

2.

7

D&T& LOIXTI  ON-_.------._----

per forming  s imple  dat.a
2nd f o r  data  input  a n d

i n t e r f a c e d  w i t h  a n c i l l a r y
edit.ing  szoftware.

T h e  d a t a  b a s e  wil.1 need to be mai~ntained  by sel.ected  g r o u p s
wj th in  the  Netional C o o p e r a t i v e  S o i l  S u r v e y  t o  insur~e  ds.ta
inte.qrity  and  con formi ty  wi th  desk gnated data  base
standards. ,

0 he i rarchy  o f  data  maintenance  and  access  l.ocations s h o u l d
b e  eTt.atlished  a t  n a t i o n a l ,  r e g i o n a l  a n d  s t a t e  l e v e l s .

Flrnding for the maintenance  a n d  d e v e l o p m e n t  o f  t h e  d a t a  ba~se
should ol-~iqi na.te t h r o u g h  t.he Nati onal. Cooperat,i  ve Snj, I.
S:.w-  vey .

l-54

129

I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I



.

I’
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

-------  --____ ___~__tiDATA USE GUIDELINEC

ksi, gnated  XICI recogni  zrd sxrce6 of  the data s h o u l d  exist
in order t o  a!:sure  thE i n t e g r i t y  csf the d a t a  base.

Safeguardr  sjhoirld be hail t  in to  the  da ta  base  to g u a r d
a.ga.inr,t  inapp;-opr~iate  u s e  a n d / o r  i n t e r p r e t a t i o n  o f  t h e  d a t a . .

T h e  expected  varia.hility i.n t h e  p e d o n  de,ta. at v a r i o u s  level%
o f  c l a s s i f i c a t i o n  w i l l  n e e d  t o  b e  d e v e l o p e d .

A !  1  d a t a  i n  t h e  dats. base rmst be  c6rrrrectly c l a s s i f i e d  in
t h e  p r e s e n t  syc,t,em of clessificat,ion  and periodica. 1 y
updated  a~-. s e r i e s  a n d  c l a s s i f i c a t i o n  c o n c e p t s  chamgr-.

The trhi:rict.et’i~at:ion  d a t a  n e e d s  t o  be summarized et the
s e r i e s  leve:!  resul’ting in  a  typical~ p r o f i l e  w i t h  a  ramge ir;
ch;racteii~.ti~c~  bc7zIe~d cm t.he:  da,t.a,  w i t h i n  thE dats he5.e.

_
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1956 NCSSC WORKING COMMITTEE 2

C r i t e r i a  F o r  1.lm2ts  o f  P r o p e r t i e s  f o r  S o i l  S e r i e s

Committee Members:
M. Rabenhorstr  Univ.  of  Maryland,  Chairman
F. G i l b e r t ,  SCS, NY, Vice Chairmen
C. Eby I SCSI NJ
B. Edmonds, VP1 and State Univ.
G. Grice, SC!?, MA
W. HallIla, SCS, NY
K. LaFlamme,  SCS, M E
H. Lute, U n i v .  o f  Corm.
G. M a r t i n .  SC’S, PF,
D. Rector,  SCS, VA
B. Rourke,  Un iv .  o f  Ma ine
E. Sautter,  SCS, C T
L . Spivey,  SCS, WV
J . Ware, SCS, NENTC, P/4

Backsround

S o i l Taxonomy c l e a r l y s p e l l s out the c r i t e r i a used to
d i f f e r e n t i a t e between the v a r i o u s c a t e g o r i e s  o f the system.
Within each Category,  t h e l imits  between c l a s s e s  a r e  p r e c i s e l y
d e f i n e d . S ince the l i m i t s a r e d e f i n e d , f o r the  most  par t
q u a n t i t a t i v e l y ,  a n d
categor ies ,  we  have
series l e v e l . The
soil series s i n c e  S o
impact i t has had
thereby i n c r e a s i n g
Al though we have i

s ince  they accumulate from higher to lower
i t t l e  d i f f i c u l t y in applying them to the
fact  that  we  have  es tab l i shed  some 2,000  n e w
1 Taxonomy was p u b l i s h e d , a t t e s t s to the

in n a r r o w i n g  t h e  ranges of  Soi l  series and
the p r e c i s i o n  o f any i n t e r p r e t a t i o n s .
mproved s e r i e s de f in i t ions  immense ly ,  some

problems remain. W e  s t i l l  d o not have c l e a r l y , o r  p r e c i s e l y
d e f i n e d  c r i t e r i a fo r  d i f f e rent ia t ing  se r ies  that  a re  in  the  same
f a m i l y . Seeming ly ,  i t would be wise to look at the need for
e s t a b l i s h i n g l i m i t s  o f p r o p e r t i e s that would differentiste
between series belonging to the same family.

Committee Charaes

1. To determine the need f o r e s t a b l i s h i n g [ a d d i t i o n a l ]
g u i d e l i n e s  f o r d e f i n i n g  C l a s s l i m i t s  o f  s o i l  p r o p e r t i e s  i n
d e f i n i n g  <oil s e r i e s .

2. I f  gu ide l ines  a re  needed , d e t e r m i n e  s p e c i f i c  s o i l  propertiec
to wh i’ch they should apply and develop ranges and class
l i m i t s .
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Committee  Report

General :

Fls stated clearly in Soi l  Taxonomy and as r e a f f i r m e d  t h r o u g h
the recommendat ions  in the r e p o r t of Committee 3”at the 1984
NCSSC, the s o i l s e r i e s  i s the lowest c a t e g o r y  i n the
c l a s s i f i c a t i o n  s y s t e m . As such, t h e  d i f f e r e n t i a t i n g  c r i t e r i a  f o r
f a m i l i e s and o t h e r h i g h e r c a t e g o r i e s  i n the s y s t e m  a r e
super imposed as l i m i t s  f o r  t h e  s e r i e s . T h e r e f o r e , the substance
of  d i scuss ion  for  th i s  committee  i s  l imi ted  to  c r i te r ia  a n d  c l a s s
l imi ts  be tween  se r ies  w i th in  a  g iven  fami ly .

P r e s e n t l y , the g u i d e l i n e s f o r t h e  c r i t e r i a  t o  b e  used i n
differe”tiating  soil series can b e  f o u n d  in  So i l  Taxonomy and  the
Nat iona l  So i l s  Handbook. These  gu ide l ines  ( f rom So i l  Tax .  pp.EO-

the NSH) a r e81 and 390-393 and p a r t s  of- s e c t i o n 402 o f
summarized below.

Summary of  Present Guidel ines
S e r i e s I imits must not range El=?-055 lim1.

2.

3.

4.

5 .

6.

f a m i l i e s  or two  c lasses  a t  a  h igher  category .

C r i t e r i a  m u s t  b e b a s e d  o n r e a d i l y observed or i n f e r r e d
p r o p e r t i e s .

The r a n g e  i n p r o p e r t i e s must exceed normal e r r o r 5  o f
measurement, observat ion  or  es t imat ion .

C r i t e r i a  m u s t  b e r e l a t e d  t o h o r i z o n d i f f e r e n t i a t i o n  ( i f
h o r i z o n s  a r e  p r e s e n t ) , and must be related to either:

a) nature o f ho r i z ons (ie.mineraloqy, s t r u c t u r e ,
c o n s i s t e n c e , t e x t u r e  o f s u b - h o r i z o n s , moisture and
t e m p e r a t u r e  reqimes~color,  etc. )

b) d e g r e e  o f e x p r e s s i o n  o f ho r i z ons tie. t h i c k n e s s ,
c o n t r a s t , or  boundar ies )

Each  ser ies s h o u l d  b e c l e a r l y d i f f e r e n t i a t e d from other
s e r i e s .

The c r i t e r i a f o r 5er ie5 d i f f e r e n t i a  s h o u l d  b e  r e l a t e d  t o
what can be stated about the b e h a v i o r  o f the s o i l  (ie.
i n t e r p r e t i v e  uses.)

its between two

2-2
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CharQe  1.

Determine  the  need  fo r  establishing  gu ide l ines  fo r  de f in ing  c lass
l i m i t s  o f  s o i l  p r o p e r t i e s  i n  d e f i n i n g  s o i l  s e r i e s .

Pre-Conference Act ivi tt

I n i t i a l l y , a survey was made of the committee in an attempt
to i d e n t i f y the Qe”erd1 thoughts of  the members regarding the
n e e d  f o r  d e v e l o p i n g  mOre d e t a i l e d  g u i d e l i n e s  f o r  s e r i e s  C r i t e r i a .
The survey e n t a i l e d f o u r questions to which written responses
were  requested . E ight o f  the fourteen members responded which
represented  7 o f  the 9  s t a t e s that have people serving on this
committee. I n  t y p i c a l  s o i l survey styler there were somewhat
d iverg ing  v iewpo ints on the issues add r e s s ed . The quest ions  are
s tated  be low,  fo l lowed  by  a  synops i s  o f  the responses . comments
o f  the  cha i rman appear  in  i ta l i cs .

I
I
I
I
I
I
I
I
I
I
I,
I
I
I
I
I
I

Summary of re5pon5e5  to questions_

1. What is your p e r s o n a l feelinq w i th regard  to the need to
e s t a b l i s h  g u i d e l i n e s  f o r  d e f i n i n g c l a s s  l i m i t s i n  d e f i n i n g  s o i l
ser i es?

The  responses  fe l l  genera l ly  into  three  g roups :

1) No new g u i d e l i n e s  a r e needed. T h i n g s  a r e  e s s e n t i a l l y  f i n e
as they are now being done.

2) Present  gu ide l ines  a re  adequate ,  but  there  is a need  to  : a )
bet ter  unders tand t h e s e  g u i d e l i n e s ; bjdefine the series in  more
d e t a i l  50 a5 tho be sure that e a c h  s e r i e s  i s c l e a r l y
d i f f e r e n t i a t e d  f r o m a l l  o t h e r s e r i e s  (ie. cr i te r ia  5  above )  and
c) update  and  mainta in  these  descr ipt ions in a” a c c e s s i b l e  d a t a
base.

3) There  is a need f o r  a d d i t i o n a l g u i d e l i n e s  i n  e s t a b l i s h i n g
c r i t e r i a  a n d  c l a s s  l i m i t s f o r  s e r i e s which address: a) c l e a r e r
d e f i n i t i o n  o f c lass  l imits ;  b) m o r e  u n i f o r m  a p p l i c a t i o n  o f  c l a s s
l i m i t s  i n  s e r i e s  d e f i n i t i o n .

2. From your own th ink ing and exper i ence , has the present
approach  o f  l a i s sez - f a i re  b e e n  a d e q u a t e  o r  s u b - o p t i m a l .

Responses  sp l i t  a long  s imi la r  l ines  65 quest ion  I .  Those  who
felt the g u i d e l i n e s  w e r e  a d e q u a t e , a150 felt that the present
approach and a p p l i c a t i o n  o f the  gu ide l ines  was a l so  adequate .
Those who felt  that there  shou ld b e  a d d i t i o n a l g u i d e l i n e s  a l s o
f e l t  t h a t the present approach was not adequate. It was a g a i n
suggested that more attention should be g iven  to making precise
d e f i n i t i o n s  o f ser ies  and t h e i r  c l a s s  l i m i t s ,  a n d  e s p e c i a l l y  i n
d i r e c t  r e l a t i o n  t o  c o m p e t i n g  s e r i e s .

I
I . -.
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3. Have you n o t i c e d t h e  d i f f e r e n t i a t i n g c r i t e r i a f o r  s e r i e s
be ing  app l i ed cons i s t en t l y  o r i n c o n s i s t e n t l y , and how does this
r e l a t e  t o t h e  g o a l s f o r e s t a b l i s h i n g s e r i e s c r i t e r i a  a s
e s t a b l i s h e d  i n  S o i l  Texonomv  or  the NW?

T h e r e  waS g e n e r a 1  a g r e e m e n t t h a t  c r i t e r i a  f o r  tlass l i m i t s
h a v e  not b e e n  a p p l i e d  c o n s i s t e n t l y  i” the N E ( i n  t h e se”Se t h a t
the Same c r i t e r i a  a n d l i m i t s  h a v e not  been  used  in  exac t ly  the
s a m e  w a y  b y  d i f f e r e n t  s t a t e s  i n  t h e  N.E.1. T h e r e were divergent
v i e w s , h o w e v e r ,  o n t h e CCiU-5.e and s e r i o u s n e s s  o f the
i n c o n s i s t e n c i e s .

Dne s u g g e s t e d c a u s e  o f t h e l a c k  o f c o n s i s t e n c y i s  t h e
v a r y i n g  l e v e l s  o f  l a n d s c a p e  c o m p l e x i t y .

In the vie* of the rhairm this &_ one of the cwses md indicates that *me soil scientists are still trying
too hard to tie ~axonuaic units to mapping units. Such 1 view would rdvmte that if sails ranmt be
delineated intn distinct capping units, they shwld not be separated into different series. Rttention  should
b e  d r a m  tr-  We reptrt of  Coccittee  3  o f  t h e  1984  NCSSC  where t h i s  is discwed  i n  d e t a i l . It is  true that  due

to the toeplrx nature of the geology and geororph~~logy  in me arcas,  certain rapping units lust inrlude
substantial percentages nf soil5 frcn we than one series. Betause  the series in such a unit rannut be eappcd
out, this dues nut lean that they du not exist as distinct series nur that they should not be iden!ified  as
separate 5erie5.

A second suggested cac)se o f t h e l a c k  o f c o n s i s t e n c y  i n
a p p l y i n g  c l a s s l i m i t s  i s t h a t  t h o s e c l a s s  l i m i t s  d o  n o t  i n  a l l
case6  r e f l e c t  r e a l  i n t e r p r e t a t i o n a l  o r  b e h a v i o r a l d i f f e r e n c e s  i n
t h e s o i l s . I ” such cases, t h e  l a c k  o f  c o n s i s t e n c y  i s  o f  n o
p r a c t i c a l  c o n s e q u e n c e .

Since the guidelines of Stlil Taxonoar and  the NSH tie series differcntiae to sail behavior ur interpretations,
this lay be D valid point. It sees to wI however, that une of the points to be addressed, is whether such

i n t e r p r e t i v e  ur b e h a v i o r a l  c o n s i d e r a t i o n s  s h o u l d  b e  l i m i t e d  o n l y  to t h e  p r e s e n t  or doninaat  l a n d  use,  or t o

what degree they shwld  a150 cuniider  other Ilikely or rerotely) pu!ential  land we.

4 . Shou ld  s e r i e s c r i t e r i a  b e made more uniform (which in some
cases would be more narrowly  d e f i n e d ) ?

T h e  r e s p o n s e s  t o  t h i s  q u e s t i o n  a g a i n  f i t  g e n e r a l l y into  two
g r o u p s . One group Was a d v o c a t i n g t h e need  f o r  mainta in ing
f l e x i b i l i t y  i n e s t a b l i s h i n g s e r i e s c r i t e r i a and c l a s s  l i m i t s
which should be  based  on  in terpre t ive  d i f f e rences  when  a n d  w h e r e
they exist, which may a l l o w 5ollle s e r i e s  t o  b e very narrowly
de f ined  whi l e  o thers  wou ld  be  much  more  broad ly  de f ined .

The o t h e r group f e l t that t h e  c r i t e r i a  f o r  c l a s s  l i m i t s
should become mm uni form. Much o f  t h e i r concern  also come5
f rom erperience where  ser i es  were  t oo  broad ly  de f ined  and  d id  in
f a c t  s p a ”  i n t e r p r e t i v e  d i f f e r e n c e s . It was sugges ted that  i f
there was &move to make these criteria more uniform, they  shou ld
be  very  care fu l ly  thought  through  and  then  shou ld b e  s p e c i f i c  t o
some h i g h e r  c a t e g o r i c a l  l e v e l  i n  t h e  s y s t e m .
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This lart proposal, 1 think,  is a particularly important me. If there was a BOW torard greater uniforaity in
clars limits for series, there would need to be a decision as to the categorical level at which the class
limits should be unifm - ir. only for those series within a piven family - or all of those within  a subgroup
etc. It aeear  to ae that this apprsach  aiqht  alleviate SOW of the rancerna  which  opponents to awing to awe
uniforr class  limits may have.

Those who were relatively c o n t e n t w i t h t h e p r e s e n t
g u i d e l i n e s and a p p r o a c h appeared not to have had perso”al
experiences which ind icated  that  there  was a  p rob lem. Those who
w e r e  a d v o c a t e s  o f  m o r e  s p e c i f i c  a n d  d e t a i l e d  g u i d e l i n e s ,  h o w e v e r ,
w e r e  e v i d e n t l y respond ing  out  o f  the i r  persona l  exper ience  where
e i t h e r  1) a p p l i c a t i o n  o f the present g u i d e l i n e s ,  o r 2) t h e
guidel ines themselves,  had not been adequate to meet the goals of
soi 1 survey. Some people felt, f o r example, that non-uniform
a p p l i c a t i o n  o f c r i t e r i a  f o r  s e r i e s  c l a s s  l i m i t s  h a v e  r e s u l t e d  i n
seriee  rang ing aCTo55 i n t e r p r e t i v e u5es o r other s i m i l a r  o r
re la ted  prob lems . T h e r e f o r e , rather than trying to respond only
a t  a  t h e o r e t i c a l  l e v e l ,  w e a t t e m p t e d  t o examine more  spec i f i c
prob  1,em s i t u a t i o n 5  i n o r d e r  t o b e t t e r assess the need for
qu i de1 i “es.

Committee members were therefore polled a second time i n  a ”
a t t e m p t  t o be t te r  document the  t ypes  o f  p rob lems  a n d  s i t u a t i o n s
which have caused some t o f e e l the need f o r more  deta i l ed
g u i d e l i n e s . They were asked to respond to the fol lowing :

DO You k n o w  o f i n s t a n c e s  i n t h e  N E region where there are
par t i cu la r  p rob lems  w i th  the p r e s e n t  a p p l i c a t i o n o f  c r i t e r i a  o r
class l imits which you think miqht be al leviated by more specif ic
or more uniform guidel ines? If  yes, p l e a s e descr ibe  and  exp la in
the nature o f  the problem. I f  you are aware of  several  s u c h
i n s t a n c e s ,  p l e a s e  d e s c r i b e  a s  m a n y  aas you can so that o t h e r s  c a n

u n d e r s t a n d b o t h n a t u r e and magn i tude  o f  t he
p r o b l e m .

s e v e n  o f  t h e
n i n e  N E w i t h m e m b e r s  o n committee. Several
respondents ind icated that they had not exper i enced any
p a r t i c u l a r  d i f f i c u l t i e s in  app ly ing the present c r i t e r i a . The
problems which were reported are stated below.

Soecif  ic Problems Observed

1. The modal VEllUE? for a g i v e n s o i l p r o p e r t y m a y  d i f f e r
s u b s t a n t i a l l y  f r o m  t h e  m e a n  v a l u e  ( m i d  v a l u e )  f o r  t h e  r a n g e  given
i n  t h e s e r i e s d e s c r i p t i o n  or S C S  F o r m - S . This has caused
d i f f i c u l t y  i n attempting to a p p l y  s o i l s information to a soil6
p o t e n t i a l  p r o d u c t i v i t y  m o d e l .

P r o p o s e d  s o l u t i o n s :
a) i n c l u d e  a  m o d a l  v a l u e  i n  t h e d e s c r i p t i o n  a n d SCS-5 a s

w e l l  a s  a  r a n g e  f o r  t h e  p r o p e r t y
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b) l i m i t s  c o u l d b e  e s t a b l i s h e d , beyond  which ,  p roper t i e s
o f  a  g ive ”  so i l  (or h o r i z o n )  m a y  n o t  range - -  s u g g e s t e d
p o s s i b i l i t i e s  i n c l u d e :
pror3ertv suaaes ted  renae
s o i l  r e a c t i o n t w o  c l a s s e s  o r  l e s s  p e r  h o r i z o n
b u l k  d e n s i t y u p  t o  0 . 2  q/cm:”  per  hor’izon
p e r m e a b i l i t y t w o  c l a s s e s  o r  l e s s  p e r  h o r i z o n

2 . There m a y  b e d i f f i c u l t y i n  a p p l y i n g  s e r i e s  c r i t e r i a  t h a t
a l r e a d y  e x i s t . FOl- example, i d e n t i f y i n g the t h i c k n e s s o f  a
s p o d i c  h o r i z o n
s p o d i c  h o r i z o n

3 . There may
when there may

a) Both
t h e  s a m e

- -  s i n c e lab  data is  required to  know where the
ends .

b e  a  p r o b l e m  w i t h  i d e n t i f y i n g  a n d  s p l i t t i n g  s e r i e s
b e  n o  i n t e r p r e t i v e  b a s i s  f o r  t h e  s p l i t .

the Aqawam s e r i e s and the H a v e n  s e r i e s  occur in
f a m i l y and i n t e r p r e t t h e same. One is irl

Connec t i cut  and  the  o ther  i s  in  Massachuset t s .

b) T h e  Enfield ser i es  and  Allard s e r i e s  a r e  d i f f e r e n t i a t e d
o n  t h e  b a s i s  o f li tholoqy of coarse fragments ( i g n e o u s  vs
sed imentary o r i g i n ) , however , t h e y  a r e  c o a r s e  s i l t y  s o i l s
wi th  very  l i t t l e  c oarse  f ragment  anyway .

4 . There seems t o  b e some p r o l i f e r a t i o n f o r  e s t a b l i s h i n g  n e w
s e r i e s  f o r s o i l s  w i t h o n l y  m i n o r  d i f f e r e n c e s  i n  p r o p e r t i e s - - t o o
h e a v y  o n  t h e  l i t e r a l i n t e r p r e t a t i o n  o f S o i l  T a x o n o m y - - p r a c t i c a l
aspect  probably needs more emphasis . Examples  inc lude :

a) New ser i es  are  be ing  es tab l i shed  f o r  Var iants  that  have
very 1 imi ted extent.

b) New s e r i e s have been e s t a b l i s h e d f o r f r i g i d
Dyst rochrepts  that  are  marg ina l  t o  Hap lor thods .

Cl New s e r i e s  a r e b e i n g e s t a b l i s h e d f o r v e r y  s i m i l a r
f l o o d p l a i n  s o i l s  t h a t al-e s t r a t i f i e d and h i g h l y  v a r i a b l e
anyway- -probab ly  t oo much weight g i v e n  t o  i n d i v i d u a l  p e d o n
d e s c r i p t i o n s .

5 . S o i l  s e r i e s that h a v e  a h i s t o r i c a l c o n t e x t tend t o  b e
m a i n t a i n e d  as d i s t i n c t  f r o m  o t h e r  v e r y  s i m i l a r  s o i l s .

6 . T h e r e  i s s o m e  p r o b l e m  w i t h  brcadening  the ra”qe of  a  ser ies
to  encompass the soi ls  in  a  mapp ing  un i t . It may be b e t t e r  t o
c o r r e l a t e  t h e s e so i l s  with  another  c l o se  c ompet i t o r  and  keep  the
range from becoming too  broad.

_ -.
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7. True di f ferences may exist  between series  which do not show
u p  a d e q u a t e l y  i n  i n t e r p r e t i v e  g u i d e l i n e s . For example,  the pairs
o f  s e r i e s ,
ere

‘Hink ley  -):f;;L;;;;r’
d i f f e r e n c e s  i n

and ‘Wa;y=zr, -th&;wood’,  t h e r e
which use es an

eng ineer ing  mater ia l .

8 . There is a need for more g u i d e l i n e s  o n s e p a r a t i n g  s o i l s  b y
c l i m a t e  ( r a i n f a l l  f o r  e x a m p l e ) , b y  MLRA  (128,Southern fippalachian
Ridges and V a l l e y s  “5 116A and llbB,  Ozark Highland and Ozark
Border 1, and b y  Y i e l d s ( f o r  e x a m p l e ,  d i f f e r e n c e s  i n  c o r n  y i e l d s
of 70 “5 120 bu/ac).

Conference  Flctivity

When the committee c o n v e n e d  i n Blacksburg,  i t  was t o
cons ider  those p r o b l e m s  l i s t e d above (and perhaps others which
might be introduced at that t ime) . The questions to be addressed
were:

1) How do these problem si tuat ions  re la te  to  the  present
g u i d e l i n e s  f o r  s e r i e s  differentia?

2) Are the nature and magnitude of these problems such a s
w a r r a n t  a d d i t i o n a l  g u i d e l i n e s ?

As the committee d i s cu s s ed the particular  problems which
were presented,  i t  became apparent that many of t h e  s i t u a t i o n s
rea l ly  on ly  needed  to  have  the  present  gu ide l ines  app l ied . There
were two problem case6 which were discussed in more detai l  where
some peop le w e r e  unsure as to how the present guidel ines were to
be  app l i ed .

64) The  range  in  p roper t ies  o f  some ser ies  i s  thought  to be too
broad . This can happen 1) a5 a resu l t  o f  requests  f rom other
s tates  to  extend  the  range  to accommodate the soil5 they are
encounter ing ,  and 2) b y t h e  e f f e c t s of man’s  a c t i v i t i e s  w h e r e ,
for e x a m p l e , due  to  l iming ,  the range  in pH or- base s a t u r a t i o n
may broaden and e f f o r t 5  a r e m a d e  t o include these modif ied
proper t ies  w i th in  the  range  o f  the  se r ies .

The committee considered the s u g g e s t i o n  t o include modal
v a l u e s  a5 w e l l  a5 r a n g e s  i n  p r o p e r t i e s  i n  o f f i c i a l  d e s c r i p t i o n s
and SCS Forms #5, but it  was n o t e d  t h a t  t h i s  p r o v i s i o n  i s  a l r e a d y
a v a i l a b l e  a n d is inc luded by  way of example in the N S H  where  a
s tatement  such  as the fol lowing can be  inc luded : ‘ the  th ickness
o f  the solum i s  tyoicallv 28 inches but ranqes form 20 t o  40
i n c h e s ’ .

In those problem instances where ranges i n  p r o p e r t i e s  cross
important  in te rpreta t iona l 1 ines. a new series can a n d  s h o u l d  b e
set up under the present guidel ines which have narrower ranges in
proper t ies  and  which  do  not  s t radd le  interpret ive  boundar ies .
B) T h e r e  was s o m e  question about what to do in instances where
the  on ly  apparent  d i f f e rences  in  se r ies were  e i ther 1) c l i m a t i c
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d i f f e r e n c e s
occurred  in
g u i d e l i n e s ,
p r o p e r t i e s ,
c l imate  or
they should

( such  as  temperature  or  ra in fa l l )  o r  2) the  two  so i l s
two d i f f e r e n t MLRFI’s. Since , under the present
d i f f e r e n t i a t i n g c r i t e r i a m u s t  b e t i e d  t o soil

the  d i f f e rence  cannot s i m p l y  b e s t a t e d  as ,o”e o f
geography . I f  i n  t h e  o p i n i o n  o f  t h e  s o i l  s c i e n t i s t ,
be  separated ,  he must look f o r and iaentify  5oil

..r_p r o p e r t i e s  to serve as olrrerentaa.

Charge 2.

I f  g u i d e l i n e s are needed, d e t e r m i n e  s p e c i f i c  s o i l  p r o p e r t i e s  t o
which they should apply and develop ranges and class l imits.

A n y  s p e c i f i c  r e s p o n s e  t o  t h i s  c h a r g e  was t o  f o l l o w  c o m m i t t e e
recommendations concerning charge  #l, and  must  there fore ,  fo l low
the d e l i b e r a t i o n s  o f the c o m m i t t e e  i n Blacksburq concern ing
charge  #l.

Whi le  So i l Taxonomy  and the  NSH prov ide  genera l  gu ide l ines
concern ing  the  types  o f  c r i te r ia which m a y  b e used a s  s e r i e s
c l a s s  l i m i t s , it was thought that it  might be helpful  to have a
l i s t  o f  s p e c i f i c  c r i t e r i a  t h a t  a r e u s e d  i n the N E  r e g i o n  f o r
class l i m i t s between  se r ies within the same family. This  cou ld
be  he lp fu l  regard less  o f  whether  the committee moved toward the
e s t a b l i s h m e n t  o f  m o r e s p e c i f i c  o r a d d i t i o n a l g u i d e l i n e s  or
whether they simply worked t o w a r d  a b e t t e r and more thorough
a p p l i c a t i o n  o f  t h e  p r e s e n t  g u i d e l i n e s .

Pr io r  to  the  conference , each committee member was therefore
s e n t  a  l i s t i n g  o f  t h e s o i l *er ies ( b y f a m i l i e s ) used in  h i s
particular state (many thanks to Jim Ware at the NTC for his help
i n  t h i s . ) Each member was r e q u e s t e d  t o l i s t , by  suborder ,
examples of t h e  s p e c i f i c c r i t e r i a  u s e d t o  d i f f e r e n t i a t e  s e r i e s
w i th in  the  same f a m i l y . N ine r e s p o n s e s  w e r e received which
r e p r e s e n t e d  s e v e n  o f the n i n e  N E states with members on the
committee. T h e s e  c r i t e r i a were then compiled and appear  a5 an
append ix  to  th i s  repor t .

Recommendations

1) It was the o p i n i o n  t o the committee (as indicated by a
unanimous  vote  o f  those  present )  that  the  present  gu ide l ines
f o r  s e r i e s  c r i t e r i a  a r e  a d e q u a t e .

2) The committee recommends that those w r i t i n g  s e r i e s
d e s c r i p t i o n s  b e encouraged to be thorough and  deta i l ed  in
the i r  writing,  inc lud ing  as  much per t inent  in format ion  as is
a v a i l a b l e in o r d e r  t o b e s t r e c o r d and communicate the
c o n c e p t  o f that s e r i e s . Differentiatinu  c r i t e r i a  c a n  b e
included in the ‘range  o f  c h a r a c t e r i s t i c s . ’ Other accessory
c h a r a c t e r i s t i c s can be inc luded under ‘ g e o g r a p h i c a l
s e t t i n g ’ , ‘ r e m a r k s ’ , ‘ a d d i t i o n a l d a t a ’ ,  or where most
a p p r o p r i a t e . Those w r i t i n g and rev iew ing o f f i c i a l
descriptions should be reminded t h a t thoroughness and not
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brevitv  i s the g o a l . Such in format ion  shou ld  s tate  or
exp la in  the b a s i s  a s to how, why. and where  a  pa r t i cu la r
s e r i e s  i s  mapped.

3) Fls a r e s u l t  o f d i scuss ion  o f  c r i te r ia  3  and  5  (on page 2),
quest ions  were  ra i sed  about  what  the  ‘normal  errors of field
o b s e r v a t i o n ’  w e r e . T h e r e f o r e , the committee suggests that
the steering committee for t h e  1965 NCSSC consider as the
charge to one committee, to study and  he lp  to  c la r i fy  the
n o r m a l  e r r o r s  o f  f i e l d o b s e r v a t i o n  ( f o r such  proper t ies  as
color  I texture ,  hor izon  boundar ies  and  th ickness ,  e tc . )

4) This committee should not be continued.
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APPENDIX 0.

~omoiletion  of criteria u s e d  in the N o r t h e a s t  reaion for the
&fferentietion  of series within the same family

l i s t e d  bv s u b o r d e r
.

Alf is015

floualfs
P a r e n t  m a t e r i a l  r e l a t e d

origin or type of P M
1) t i l l  v5 l a c u s t r i n e  o v e r  t i l l
2) t i l l  v5 lacustrine
3) t e x t u r e  a n d  o r i g i n  o f  a l l u v i a l  m a t e r i a l s

l i t h o l o q y
1) t i l l d o m i n a t e d  b y dark s h a l e  “5 t i l l from

sandstone or siltstone,
2) res iduum f rom sha le  a n d  s a n d s t o n e  vs metabasalt  or

c h l o r i t e  s c h i s t

P h y s i c a l  p r o p e r t i e s
p a r t i c l e  s i z e  o f  f i n e  e a r t h
1) texture  o f  Et: <27%clay  vs >27%clay

Chemica l  p roper t ies
1) s o i l  r e a c t i o n

Q,.e&-&  or  th ickness
1) depth  to  bed rock :  mod . d e e p  “5 deep or  very  deep
2) solum t h i c k n e s s :  20-40”  vs 40-60”

C o l o r  o r  mottlinq
1) c o l o r  o f  P M  ( m a y  r e f l e c t  m i n e r a l o g y ) :  r e d d e r  t h a n  7.5YR

vs 7.5YR and y e l l o w e r

udalfs

P a r e n t  m a t e r i a l  r e l a t e d
oriain or type of P M
1) t i l l  vs outwash
2) colluvium VE_ r e s i d u u m

litholoqy
1) t i l l der i ved from d a r k s h a l e  “5 t i l l f rom

s i l t s t o n e  v5 till f r o m  l i m e s t o n e
21 residuum from h o r n f e l s o r  g r a n u l i t e  v5 triassic

a n d  jurasslc siltstone  a n d  s a n d s t o n e
3) l i tho logy  o f  c o l l u v i u m

4) residuum from calcareous s h a l e and sandstone  v‘s
m a r b l e  vs non-calcereous  igneous and metamorphic
rocksi
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5) residuum from serpentinite vs triassic shale

6) res iduum f rom cong lomerate  VZ. triassic s h a l e  vs
calcareous shale vs chloritic metabasalt vs other
mafic rocks

7) 1ithOlOQy Of Coarse fraQmentS
a) greenStOne "5 sandstone
b) phyllite vs basalt
C) quartz vs mafics
d) sandstone and shale vs chert vs rounded

quartz Qrdvel

P h y s i c a l  p r o p e r t i e s
particle size of fine earth
1) texture of the Bt: > or < 27% clay

coarse fraament
1) amount of coarse fragment: O-15% "5 25-E@% (in

lower part of series control section)

Depth  or th ickness
1) depth to bedrock: shallow vs mod. deep vs deep vs very

deep vs >20ft deep
2) depth to carbonates
3) thickness of solum: 20-34" vs 36-54", 10-34" vs 20-40",

20-40" "S >40"

Color or mottling
1) color: red vs brown, solum 10R to 2.5YR vs 1OVR to

2.5V, hue of Et 5YR or redder vs 7.5YR OI- yellower
2) drainage class: mottles in OT above the Bt (well vs

mod. well)

Entisols

Aouents

Phvsical p r o p e r t i e s
p a r t i c l e  s i z e  o f  f i n e  e a r t h
1) texture  and  a r rangement  o f  s t ra t i f i ed  mater ia l s

coal-SC  fraqment
1) COarSe fragment Content

Chemical oroperties
1) soil reaction

Depth or thickness
1) depth to bedrock
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Other
1) d i f f e r e n c e  i n  r a i n f a l l
2) p r e s e n c e  o r  a b s e n c e  o f  b u r i e d  A  h o r i z o n
3) l e n g t h  o f  g r o w i n g  season: n u m b e r  o f  f r o s t  f r e e  d a y s

prthents
P a r e n t  m a t e r i a l  r e l a t e d

orisin DT tvpe of  P M
1) t y p e  o f  s u b s t r a t u m ;  i e . s a n d y  outwash over  d e n s e

t i l l  vs sandy outwash over v e r y  f i n e  sand  a n d
s i l t s

litholoqv
1) l i t h o l o g y  o f
2) l i t h o l o g y  o f

a) g r a n i t e
“5 dark

b) >65% o f

Phvsical p r o p e r t i e s

coarse  f r a g m e n t s
b e d r o c k
o r  gneiss  or s c h i s t  vs red  sands tone
p h y l l i t e  a n d  s l a t e
one  ro ck  type

p a r t i c l e  s i z e  o f  f i n e  e a r t h
1) t e x t u r e : f i n e  vs coar-5e s u b d i v i s i o n o f  loamy-

s k e l e t a l

C h e m i c a l  p r o p e r t i e s
1) s o i l  r e a c t i o n : a c i d  vs n o n - a c i d  v‘s e x t r e m e l y  a c i d
2) p r e s e n c e  or absence  o f  carbonates  in  C  hoiiron

C o l o r  o r  m o t t l i n q
1) Color: red “5 b r o w n

0s
I) presence

s k e l e t a l
2) 51 ippage

Psamments

or a b s e n c e  o f  a  B h o r i z o n  i n s a n d y  o r  sandy-
f a m i l i e s
t e n d e n c y

P a r e n t  m a t e r i a l  r e l a t e d
litholoqv_
1) l i t h o l o g y  o f  c o a r s e  f r a g m e n t s

Physical p r o p e r t i e s
p a r t i c l e  s i z e  o f  f i n e  e a r t h
1) sand  s i z e  d i f f e r e n c e s

c o a r s e  fraclment
1) a m o u n t  o f  c o a r s e  f r a g m e n t  i n  c o n t r o l  s e c t i o n

C h e m i c a l  p r o p e r t i e s
1) s o i l  r e a c t i o n
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DeDth or t h i c k n e s s
1) th i ckness  o f  s o lum
2) d e p t h  t o  begrock

C o l o r  or m o t t l i n q
1) c o l o r : red vs y e l l o w i s h  b r o w n

Other
1) i r regu lar  decrease  in  o rgan i c  mat ter  w i th  depth
2) p r e s e n c e  or absence  o f  a  ‘ c o l o r  B’

Jncentisols

FlaueDts

P a r e n t  m a t e r i a l  r e l a t e d
oriuin or type of P M
1) m u l t i p l e  d e p o s i t s  (lithologic  b r e a k )
2) n a t u r e  o f PM or substratum: d e n s e  g l a c i a l  t i l l  vs

outwash

litholoav
1) l i t h o l o g y  o f  t i l l : g ran i te  vs s e d i m e n t a r y
2) presence or  absence of  l i m e s t o n e  f r a g m e n t s

Phvsical p r o p e r t i e s
p a r t i c l e  s i z e  o f  f i n e  e a r t h
1) c l a y content: > or- < 27% clay, ? or < 10%

clay,sand c o n t e n t

d e n s i t y
1) denseness
2) denseness

of C h o r i z o n :  C  YS C r
o f  t i l l :  C  v5 Cx

mth o r  t h i c k n e s s
1) depth to  BX:  d e e p  “5 mod. d e e p

C o l o r  or m o t t l i n q
1) c o l o r : r e d  “5 brown (low ol- y e l l o w e r  “5 7.5YR  or

redder 1
2) s o l u m  c o l o r : low chroma vs high chroma solum matrix

Ochrepts

P a r e n t  m a t e r i a l  r e l a t e d
orioin or tyc9e o f  P M
1) t i l l  ve r e s i d u u m  vs outwash
2) m u l t i p l e  d e p o s i t s

1 itholoqy
1) residuum from grey s h a l e  “5 red shale v5 grey

s l a t e  “5 g r a p h i t i c  ( b l a c k )  s l a t e  vs r e d  s a n d s t o n e
vs grey  sands tone

2) a l l u v i u m  f r o m  c r y s t a l l i n e  vs s e d i m e n t a r y  r o c k s
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3) a l luv ium f rom red  vs yel low or- b r o w n  s h a l e
4) l i t h o l o g y  o f u n d e r l y i n g b e d r o c k : g r e e n s t o n e  “5

sed imentary  ro cks
5) l i t h o l o g y  o f  t i l l  o r  outwash:  s h a l e  vs p h y l l i t e  vs

l i m e s t o n e  v5 g r a n i t e

P h y s i c a l  p r o p e r t i e s
p a r t i c l e  s i z e  o f  f i n e  e a r t h
1) t e x t u r e  o f  s o l u m :  > or < 5 0 %  s i l t ,  s i l t y  vs l o a m y

Coal-Be  ft-aQ”W”t

1) amount of coarse f ragment : o - 1 5  “5 1 5 - 3 5  “S >35%

d e n s i t y
1) denseness  o f  C  hor i zon :  C  ve Cr
2) d e n s e n e s s  o f  t i l l :  d e n s e  t i l l  vs l o o s e  t i l l

Chemical  pronerties
1) r e a c t i o n  o f  t h e  s o l u m :  < DT > m o d .  a c i d
2) presence  o r  absence  o f  l ime  nodu les  in  C  hor i zon

D e p t h  or t h i c k n e s s
1) d e p t h  t o  b e d r o c k :  very.deep vs m o d .  d e e p
2) d e p t h  t o  Bx
3) t h i c k n e s s  o f  s o l u m :  1 2  t o  2 4 ”  vs 18 t o  7 2 ”
4) th i ckness  o f  a  l oam mant le  ( sandy  fami l i e s )

C o l o r  o r  mottlina
1) red VB brown , r e d  vs y e l l o w  m a t r i x  c o l o r  o f  Bw
2) depth  t o  l ow  chroma m o t t l e s : p r e s e n c e  or absence  o f

m o t t l e s  i n the  upper  par t  o f  the  B  hor i zon ,  l ower  par t
of  B h o r i z o n

Other
1) p r e s e n c e  o r  a b s e n c e  o f  s t r a t i f i c a t i o n  i n  t h e  C  h o r i z o n
2) bisequum vs no bisequum
3) p r e s e n c e  o r  a b s e n c e  o f  s t r a t i f i c a t i o n  i n  t h e  C  h o r i z o n
4) amount of weatherab le  minera l s

Spodoeols

Depth  o r  th i ckness
1) d e p t h  t o  b e d r o c k :  m o d .  d e e p  v5 d e e p

Or thods

P a r e n t - m a t e r i a l  r e l a t e d
orioin or tvoe o f  P M
1) o r i g i n  o f  m a t e r i a l s
2) presence  o r  absence
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w
1) l i tho logy  o f  PM ( in fe r red  f rom l i tho logy  o f  coarse

f ragments )

P h y s i c a l  p r o p e r t i e s
p a r t i c l e  s i z e  o f  f i n e  e a r t h
1) t e x t u r e d i f f e r e n c e s  i n c o n t r o l s e c t i o n : clay

content , silt content
2) texture  o f  subst ra tum

c o a r s e  fraoment
1) amount  o f  coarse f ragments :  gravel Content in PSC

s e c t i o n

densi tv
1) permeabil ity of  C horizon:  C vs Cx
2) cons is tence  o f  C  hor izon :
3) d e n s e n e s s  o f  t i l l :  l oose  vs d e n s e

Chemica l  p roper t ies
11 s o i l  r e a c t i o n

Depth or thickness
1) thickness of  f ine sand or loam cap
2) depth to rock

C o l o r  0~ mottlina
1) color of  the lower solum
2) depth to low chroma  m o t t l e s

Dther
I) p r e s e n c e  o r  absence  o f  s t ra t i f i ca t ion  in  the  lower  p a r t

of the c o n t r o l  s e c t i o n

pltisols

Aauults

P a r e n t  m a t e r i a l  r e l a t e d
Litholoov
1) residuum from sedimentary rocks vs col luvium

P h y s i c a l  p r o p e r t i e s
p a r t i c l e  s i z e  o f  f i n e  e a r t h
1) texture  o f  PSC sect ion : si lt  content > or < 3 0 %

Depth or thickness
1) solum t h i c k n e s s : 4 0  t o  80” “5 >.5@”

Udul t5

P a r e n t  m a t e r i a l  r e l a t e d
l i t h o l o a v
1) l i tho logy  o f  coarse  f ragment :  sandstone  vs a n g u l a r

quartz
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I
2)

3)

4)

5)
6)

7)
8)

9)

10)

11)

12)

13)

residuum from r e d  s h a l e  o r  s a n d s t o n e  o r  s i l t s t o n e
vs greenstone,metabasalt  “5 i n t e r b e d d e d  q u a r t z i t e -
s c h i s t - p h y l l i t e
triassic and jurassic sedimentary r o c k s  “5
granodiorites  “s a l l u v i a l  o r  colluvial  m a t e r i a l s
a r k o s i c s a n d s t o n e  o r p h y l l i t e  o r ‘ q u a r t z i t e  o r
s c h i s t  “s h o r n b l e n d e  g n e i s s  o r  s c h i s t
g r a n i t e  g n e i s s  “s muscovite  s c h i s t
residuum from greenstone and shale conglomerate “s
co1 1u”ium
presence or  absence quartz  fragments  in substratum
c o l l u v i u m  f r o m  g r e y  s e d . r o c k s  “s co l luvium from
r e d  s e d . r o c k s  “s c o a s t a l  p l a i n  s e d i m e n t s
r e s i d u u m  f r o m  cherty  l i m e s t o n e  “s g r a v e l l y  c o a s t a l
p l a i n  s e d i m e n t s
residuum from q u a r t z i t e  “ 5 grey s a n d s t o n e  “s
c r y s t a l l i n e r o c k s  “s s h a l e y l i m e s t o n e “5 g r e y
s h a l e  “s r e d  s a n d s t o n e  “s quartsitic s l a t e
s i l t y  “5 g l a u c o n i t e c o n t a i n i n g c o a s t a l p l a i n
sediments
co1 luvium  from g r e e n s t o n e  metabasalt “s c o l l u v i u m
from sed. rocks over l imestone residuum
p r e s e n c e  o r  a b s e n c e  o f  g l a u c o n i t e  i n  c o a s t a l  p l a i n
s e d i m e n t s

P h y s i c a l  p r o p e r t i e s
p a r t i c l e  s i z e  o f  f i n e  e a r t h
1) t e x t u r e  o f  Et: c or scl or 1 “5 sic1
2) presence or absence of c l a y  d e c r e a s e o f  >20% o f

maximum within 60”  of  surface

c o a r s e  fraqment
I) amount of  coarse fragment

D e p t h  o r  t h i c k n e s s
1) depth to bedrock:  mod. d e e p  “s deep “s very d e e p
2) d e p t h  t o  C r :  C r  a t  B - 2 0 ”  “s C r  a t  2 0 - 4 0 ”  “s C r  >40”  “5

no Cr

3) d e p t h  a t w h i c h  a l i t h o l o g i c d i s c o n t i n u i t y o c c u r s :
w i t h i n  “s b e l o w  c o n t r o l  s e c t i o n ,  2 4 - 5 0 ”  “s >50”, i n  Et
“8 i n  C  h o r i z o n

4) depth  o f  so lum: 20-40”  “s 40-60”
5) solum  t h i c k n e s s :  30-50” “s 50-B5”, 20-40”  “s >40”

Color  or  mott l inq
1) c o l o r  o f  Bt: 2.5YR a n d  r e d d e r  “s SYR a n d  y e l l o w e r
2) p r e s e n c e  o r  a b s e n c e  o f  l o w  chroma mott les :  wi th in  50”
3) c o l o r  o f s u r f a c e h o r i z o n : 5 Y R  o r  r e d d e r  “s 7.5YR  or

yell lower

other
1) p r e s e n c e  o r  a b s e n c e  o f  g r a v e l l y  s u b s t r a t u m
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APPENDIX 6.

Genera l  comoilation  of criteria used in the Northeast reDion
f o r  t h e  d i f f e r e n t i a t i o n  o f  s e r i e s  w i t h i n  t h e  %ame  f a m i l v

Parent  mater ia l  re la ted
oriain  or tVDe  of P M
1) t i l l
2) l a c u s t r i n e
3) outwash
4) co l luv ium
5) col luvium over residuum
6) residuum
7) t e x t u r e  a n d  o r i g i n  o f  a l l u v i a l  m a t e r i a l s
8) coasta l  p la in  sed iments
9) type

a)
b)
C)
d)
e)

l i t h o l o a v
1) t i l l

a)
b)
C)
d)
e)
f)
9)
h)

of substratum
s a n d y  outwash  over dense  t i l l
sandy  outwash  over very fine sand and silts
d e n s e  g l a c i a l  t i l l
outwash
b a s a l  t i l l

der ived pr imar i ly  f rom:
dark s h a l e
sandstone or siltstone
siltstone
1 imestone
s h a l e
sedimentary rocks
p h y l l i t e
g r a n i t e

2) residuum derived from:
a) sedimentarv  r ocks

shale and sandstone1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)

triassic  and juraseic  siltstone  and sandstone
calcareous shale and sandstone
red sha le  or  sandstone  or  siltstone
triessic  s h a l e
c a l c a r e o u s  s h a l e
grey s h a l e
r e d  s h a l e
red sandstone
grey sandstone
arkosic sands tone
conglomerate
shale conglomerate
cherty l imestone
shaley l imestone
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b) metamorphic rocks
I) s c h i s t
2) muscovite s c h i s t
3) hornb lende  gne iss  or  sch is t
4) g n e i s s  o r  s c h i s t
5) m e t a b a s a l t  or ch lor i te  sch is t ’
6) c h l o r i t i c  m e t a b a s a l t  (greenstone)
7) d a r k  p h y l l i t e  a n d  s l a t e
6) grey s l a t e
9) g r a p h i t i c  ( b l a c k )  s l a t e
10) q u a r t s i t i c  s l a t e
11) i n t e r b e d d e d  q u a r t z i t e - s c h i s t - p h y l l i t e
12) p h y l l i t e
13) q u a r t z i t e
14) hornfels  o r  g r a n u l i t e
15) g r a n i t e  g n e i s s
16) marble
17) serpent ini te

C) i g n e o u s  r o c k 5

1) g r a n i t e
2) mafic  r o cks
3) granodiorites

3) a l luv ium der ived  f rom:
a) c r y s t a l l i n e  r o c k s
b) sedimentary rocks
C) red  sha le
d) ye l low sha le
e) brown shale

4) outwash  der ived  f rom:
a) s h a l e
b) p h y l l i t e
Cl 1 imestone
d) g r a n i t e

5) l i tho logy  o f  coarse  f r a g m e n t s
a) greenstone  “5 sandstone
b) p h y l l i t e  vs b a s a l t
C) q u a r t z  v5 m a f i c s
d) s a n d s t o n e  a n d  s h a l e  “5 chert vs rounded quar tr

g r a v e l
e) s ands tone  vs angular quartz
f) 1 imestone
9) quartz fragments in substratum

6) colluvium der ived  f rom:
a) grey s ed .  r o cks
b) red  sed .  rocks
C) greenstone metabasalt
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7) nature of  c o a s t a l  p l a i n  s e d i m e n t s
a) g r a v e l l y
b) s i l t y  1

C) presence  or  absence  o f  g lauconi te

P h y s i c a l  DrODerties
p a r t i c l e  s i z e  o f  f i n e  e a r t h
1) texture  o f  Et:

a) <27%clay  “5 >27%clay
b) c or scl or 1 vs sic1
C) > or < 10% clay
d) > or < 5 0 %  s i l t  ( s i l t y  vs l o a m y )
e) > or < 30% 5ilt  in PSC section

2) presence or absence of clay decrease of >20% o f  max imum
within 60” o f  s u r f a c e

. 3) f ine  ve coarse s u b d i v i s i o n  o f  l o a m y - s k e l e t a l
4) s a n d  s i z e  d i f f e r e n c e s
5) sand content
6) texture  and  a r rangement  o f  s t ra t i f i ed  mater ia l s

coarse  fragment
1) amount of  coarse fragment:

a) O-15% ve 25-80%  ( i n lower part o f  s e r i e s  c o n t r o l
s e c t i o n )

b) o-15 “5 15-35 “5 >35%

dens i t y
1) denseness of  C horizon: C vs Cr
2) d e n s e n e s s  o f  t i l l :  C  vs Cx
3) d e n s e n e s s  o f  t i l l :  d e n s e  t i l l  vs l o o s e  t i l l

Chemical  Droperties
1) s o i l  r e a c t i o n :

a) ac id  vs non-acid vs e x t r e m e l y  a c i d
b) < or > mod. acid

2) presence or absence of  carbonates in C horizon
3) presence  or  ebsence of l ime nodules in C horizon

Depth or thickness
1) thickness of  a loam mantle (sandy f a m i l i e s )
2) th ickness  o f  f ine  s a n d  o r  l o a m  c a p
3) t h i c k n e s s  o f solurn:  20-34”  VF, 36-54”, 1 0 - 3 4 ”  vs 20-40”, 2 0 -

4 0 ”  “5 >40”) 1 2 - 2 4 ”  vs lf3-72”,  40-00” “5 >60”, 30-50” vs 5 0 -
85”

4) depth to  BX:  deep “s m o d .  d e e p
5) dep th  to  ca rbona tes
6) d e o t h  t o  C r :  C r a t  8-20” “s C r  a t  20-40” “5 C r  >40” “5 n o

CT’
7) d e p t h  t o  b e d r o c k :  s h a l l o w  YS m o d .  d e e p  “B deep vs.

“5 >20ft d e e p
C3) d e p t h  a’t w h i c h  a  l i t h o l o g i c  d i s c o n t i n u i t y  occur!%:

b e l o w  c o n t r o l  s e c t i o n ,  2 4 - 5 0 ”  ve >50”~ in Bt vs in
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C o l o r  o r  m o t t l i n q
1) r e d  “5 b r o w n  (IOVR o r  y e l l o w e r  “5 7.5VR o r  r e d d e r )
2) c o l o r  o f  s u r f a c e  h o r i z o n : 5VR o r  r edder  vs 7.5VR o r  y e l l o w e r
3) s o l u m  10R t o  2.5VR  vs IOYR t o  2.5Y
4) s o l u m  c o l o r : low chroma vs high chroma solum matrix
5) r e d  vs y e l l o w  m a t r i x  c o l o r  o f  Bw
6) c o l o r  o f  B t :

El) 5YR o r  r e d d e r  vs 7.5VR o r  y e l l o w e r
b) 2.5VR  and  redder  “5 5VR a n d  y e l l o w e r

7) co l o r  o f  PM (may  re f l e c t  minera logy ) : r edder  than 7.5VR “5
7.5VR and  ye l l ower

8) d r a i n a g e  c l a s s : m o t t l e s  i n or  above the Bt (wel l  “5 m o d .
w e l l )

9) depth  t o  l ow  chroma  mot t l e s :  p resence  o r  absence o f  m o t t l e s
in  the  upper  par t  o f  the  B  hor i zon ,  l ower  par t  o f  B  hor i zon

10) presence  o r  absence  o f  l ow  chroma  mot t l e s :  w i th in  50 ”

Other
I) d i f f e r e n c e  i n  r a i n f a l l
2)
3)
4)

5)
6)
7)
El)
9)
10)
11)

l ength  o f  g rowing  season : number  o f  f r os t  f r ee  days
presence  o r  absence  o f  bur i ed  A  hor i zon
p r e s e n c e  o r a b s e n c e  o f  a B  h o r i z o n in  sandy  or  sandy-
s k e l e t a l  f a m i l i e s
p r e s e n c e  o r  a b s e n c e  o f  a  ‘ c o l o r  B’
s l i p p a g e  t e n d e n c y
i r regu lar  decrease  in  o rgan i c  mat ter  w i th  depth
bisequum  VE. no  b i sequum
amount of  weatherable  minerals
presence  o r  absence  o f  g rave l l y  subs t ra tum
p r e s e n c e  o r  a b s e n c e  o f  s t r a t i f i c a t i o n  i n  t h e  C  h o r i z o n
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COMMITTEE 3

ROLE  OF TiiX EXPBRIMXNT  STATIONS IN TliE FUTURE

Chairman: J. Senaindiver,  UV Univ.

Yica Chairman: D. gall, SCS, DE

Committee Hembers

J. Doolittle, PCS, NENTC, PA
L. A. Douglas, Rutgers University, NJ
D. S. Fanning, University of Maryland, MD
E. Gamble, SCS, NE
T. H. Goddard, SCS, NT
N. A. MoLoda, SCS, VA
G. Y. Olson, Cornell Unlveristy,  NT
0. W. Petersen, PSU, PA
N. K. Peteraon,  University of NH, NH
S. A. L. Pilgrim, SCS, VT
D. Van Houten, SCS, VT
D. Yost, SCS, Ud

Background

Ye have, in the past, had oommittees that examined the role of the
soil soientist  in the post onoe-over mapping era. Theae oommittees focused
primarily on the identification of the kinds of work needed to be done.
The traditional Items of remapping, reoorrelating,  supplemental  mapping,
eto., were discussed as well aa the need for newer approaches and
teohniques suoh aa digitiaation and aoil data base management. The
conclusions reached by all committees were that there will be plenty of
work to do onoe the mapping is oompleted. Much of this work relates to
providing services to ueera. Obviously, this will require somewhat
different skills than those obtained through the traditional role of field
mapping. As we wind down with mapping, it is also apparent that soil
aoientiats  just coming into the work foroe will not have the opportunity to
become 80 skilled in field mapping techniques as the present-day onea.
It’s likely, however, that they will be even more skilled in the use of
newer taohnology  (computers, etc.). Ye need to explore ways to make
maximum uaa of the skills of eaoh and to determine how to make the
traneition  between people hi@y ekilled in field mapping and those who are
not. Training is an important aspeot of this transition and State
Universities can play a big role in this training.

Committee Charges

1. Evaluate the oontribution  of Unlversitiea (i.e., experiment
stations) in the future NC&S.

3-l
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2. Make specific reocmPlendatioIls.

committee Aotion

Committee members were asked to respond to both oharges. The
responses were oompiled and distributed to the members for review before
the conferenoe. Disoussion at the conference resulted in modifications to
the responses and reoommendations for action.

Response to Charge 1:S u m m a r y

It vas recognized that the universities and the experiment stations
are and will oontinue to be the major sour08 of training for soil
soientists. It vas also reoognized  that altbough most soil soientists are
being well trained at the universities, different skills may be required in
the future. Universities and experiment stations must oontinue to be
aotive in the following areaa: (1) training, (2) public education and
avareness, (3) recruitment, (4) redearoh, (5) other HCSS related support.

1. Training - Soil scientists in the Northeast will continue to make
some interpretations for agricultural land uses, and a few soil soientists
will oontinue to do some soil mapping. A greater number of soil
scientists, however, vill be plaoed in non-mapping positions where the
primary land us88 are non-agricultural, These soil soientiats will be
developing interpretations for urban uses, waste management, land
reclamation, etc. They must be trained in the environmental aspeots of
soil soience. After the Vonoe-over" mapping is oompleted soil aoientists
will be spending more time with the public and less time alone in the
field. The Soil Conservation Servioe (SCS) will be hiring fever soil
soientists, but it is envisioned that a greater number of soil aoientists
will be hired by private oonsulting firms and state and looal governments.
These soil soientists will not haV8 had the opportunity to gain soil
mapping. skills through SCS training. They must acquire the88 skills
through on-the-job training, through specially designed oourses or
workshops, or at the UniVerSiti8B.

To meet future needs of the publio, the following oourses should be
emphasized in undergradwte and/or gaduste soil soieaoe programs:

Remote sensing and digital oartography
Soil mapping
Interpretations of soils data
Ceoteahnioal  procedures
Plant soience
Pub110 relationa
Computer science
Speech
Technical and journal writing
Environmental law and regulations
Continuing eduoation programs should be developled to keep field
soil scientists up-to-date on new ideas and teohniques.

2. Public Education & Awareness - Soil soienoe and egronomy must be
defined for the public. People must be informed that these scientific

3-2
162

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
r



. ’I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

areas relate to aspeots of our sooiety  and environment other than farming
or traditional agriculture. The public must be made aware of the types of
soils information available, why it is important to uw this information,
and that soil solentists are available to generate and interpret the
information. Soil is a resouroe  that sooiety is using, so students and the
public must be trained to think of soil as a landsoape entity. Rulti-media
presentations should be developed to present soils information to the
public.

3. Recruiting - Enrollment is declining in most agrioultural
colleges, so recruitment programs either have been or will be developed.
Soil scientists should become involved in these recruitment efforts. Job
opportunities in soil soienoe, espeoislly  environmentally related
positions, should be emphasized. High school science teachers and guidance
counselors should be informed of these opportunities. Since computers and
high teahnology are being emphasized, reoruitment  programs should emphasize
the use of computers in soil soienoe to develop maps, land use
Interpretations, gecgraphio information aytems, eto.

4. Research - Researoh  must oontinue  in at least two important areas.
Rasio  soil genesis and morphology studies will oontinus  to be needed to
assist in the aoquisition  of knowledge for a better understanding of soils.
Research to develop and improve soil interpretations for land use is also
needed. Cooperative studies with engineer8 and scientists in other
disoiplines  should be developed to provide data on which environmental
decisions will be based.

5 .  Other SuPPort - Erperiment  stations must oontinua  to assist SCS in
writing the standard soil survey reports and other publications. If all
information related to mapping deoisions and models oannot  be plaoed in the
soil survey report, then supplemental reports should be published. These
reports could be experiment station reports, extension publioations  or
papers in journals such as Soil Survey  Horizons.T h e s e  t y p e s  o f  r e p o r t s
could also be prepared for geographio  areas for which soil survey reports
have already been published. In addition to assisting with report writing,
the experiment stations must take the leadership in developing gecgraphical
information systems.

ReaDOnSe To Charge 2:Reoommendations

1. This committee should be continued.

2. A list of job opportunities in the Northeast should be developed. This
list should be as specific as possible and include information suoh as
positions now held by soil soientists,  eduoation  required, salary,
demands for soil scientists to fill these positions.

3. A list of federal, state, county, and 10061 laws and regulations that
require the services of soil scientists should be developed.

4. A summary of recruiting programs in each of the northeastern states
should be developed.

5. Information collected in items 2, 3 and 4 should be summarized and
published as a recruiting dooument and sent to each experiment



station in the Northeast for distribution to high schools.

6. A letter should be sent to experiment station directors and Deane of
agrioultural  colleges listing our priority researoh  areaa.

7. Although we are not suggesting uniform undergraduate and graduete
soil soienoe programs at all colleges and universities in the
Northeast, new ideas oan be generated if course outlines and
suggestions for training aids are shared. I t  ia reoommeckled  that this
oommittee develop a paoket  of materials inoluding undergraduate  and
graduate ourrioula requirements, oourse outlines, and suggested
training aids. A paoket of these materials will be sent to eaoh
northeastern experiment station representative to the NCSS.

3-4
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COMMITTEE 4

SOIL-WOODLAND INTERPRETATIONS

Committee Members:

K. Langlois, SCS. NENTC, PA - Chairman
R.L. Cunningham, PSU, PA - Vice Chairman

T. Arnold, FS, VA
K. Bracy,  FS, VA
D. Childs. SCS, WV
P. Craul, State University of NY at Syracuse
L. Daniels,  VPUSU,  VA
P. Johnson, FS, PA
R.V. Josli”,  SCS, ME
G.H. Lipscomb, SCS. PA
0. Rice, SCS. NENTC, PA
W. Russell, FS. WI
R. A. Shook, SCS, CT
E. Stuart, SCS, RI
R. Weismiller,  University of Maryland, MD
D. Welsch,  SCS, NENTC. PA

Background

Soil-Woodland interprtations  are basic to forest management needs. To ensure
coordinated woodland interpretations, we need to prepare suitable rating
guides for use throughout the Northeast. Tentative guidelines occur in the
National Forestry Manual (NFM) but these need to be tested and modifications
made, if needed. In addition to the guides contained in the NFM, the guides
may need to be developed for such things as bog landings, haul roads, logging
areas and skid trails, and equipment limitations for site preparation and
planting.

Committee Charges:

1. Review , test, and modify, if needed, tentative rating guides contained in
the National Forestry Manual.

2. Identify additional kinds of soil-woodland interpretations needed and
develop appropriate guides.

Committee Report

The committee chairman sent tentative guidelines from the National Forestry
Manual to committee members, state soil scientists, and SCS state foresters.
Comments about the National Forestry Manual guidelines were requested and any
new new guidelines needed in the Northeast were also requested.

The chairman then developed interpretations from the comments. The
interpretations were sent to the committee members for their review. Also
sent were the comments received and their disposition, and some topics for
discussion at the conference.
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There were major inconsistencies in information received on the amount of rock
outcrop, stones, and boulders covering the surface for various equipment uses.
This was discussed at the conference and the conclusion was that the percent
of rock outcrop. stones, and boulders should be developed by the committee.
It was suggested that the committee chairman meet with several committee
members and various others associated with logging operations. This committee
would discuss the equipment used during the following logging operations and
make recommendations for the percent of rock outcrop, stones, and boulders
covering the surface:

Equipment Limitation (Limitation of Soils for Harvesting Using Ground
Based Equipment)

Equipment for Mechnical Site Preparation
Soil Limitation for Haul Roads and Skid Roads

The Soil-Woodland Interpretations developed by the committee are not part of
this report because they were not approved by the committee at the conference.
It was recommended that the committee be continued, resolve the percent of
rock outcrop, stones, and boulders covering the surface, and submit the report
at the next Northeast Cooperative Soil Survey Conference.

Recommendations

1. The National Forestry Manual contains the following guides for rating
soils for forest use:

Seedling Mortality
Erosion Hazard
Windthrow Hazard
Equipment Limitation
Plant Competition

These five ratings are currently used on the Soil Interpretation Record
(SCS-SOI-5). It is recommended that these five guides continue to be used and
that Equipment Limitation should only include the “Limitation of Soils for
Harvesting Using Ground Based Equipment”.

2. The following additional guides would be beneficial  in the Northeast and
it is recommended that they be developed.

Equipment Limitation for Mechnical
Soil Limitation for Haul Roads and
Soil Compaction

Site Preparation
Skid Roads

3. The committee was not able to determine the percent of rock outcrop,
boulders, and stones on the surface for slight, moderate, and severe ratings
for Equipment Limitation. Also the committee did not complete the criteria
for the additional rating guides. It is recommended that the committee be
continued.

4. It is recommended that the committee chairman:

a. Set up a meeting with soil scientists, foresters and equipment
operators to determine an acceptable percent of rock outcrop,
boulders, and stones on the surface for ratings for equipment
limitations.

b. Complete the rating guides.

C. Distribute the rating guides for comment and testing.
5. It is recommended that the chairman be changed from Karl Langlois to Dave
Van Houten. I6 7
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1986 NORTHEAST
NATIONAL COOPERATIVE SOIL SURVEY CONFERENCE

MINUTES OF BUSINESS MEETING

June 20, 1986

recorded by Richard Babcock

BllSi”eSS meeting was called to order at 10 a.m. by Peter Veneman,
Conference Chairman. Edward Ciolkosz proposed a" amendment to the By-Laws
of the Northeast NCSS group. The amendment (IX) was to formalize in the
By-Laws adoption of the Silver Spade Award. The amendment reads:

IX Silver Spade Award

The award will be presented every two years at the conference
meeting. It will be presented to a member of the conference who
has contributed outstanding regional and/or national service to
soil survey. One or possibly two individuals can be selected for
the award every two years. The selection committee will be made up
of past award winners with the last award recipient acting as
chairman of the selection committee. If multiple awards ware
give" at the previous meeting. the chairman of the selected
committee will be elected by the committee. The recipients of the
award will become members of the Silver Spade Club.

The proposal was considered a motion to adopt. The motion was seconded by
Gerry Olsen. Vote for passage of the motion was unanimous.

The conference Steering Committee reported that plans are to have the 1988
conference at Orno, Maine. The Steering Committee recommended Richard
Babcock as Vice-Chairman in charge of local arrangements. The
recommendation was considered as a motion. The vote on the motion was
unanimous.

Karl Langlois announced the members of the Northeast Soil Taxonomy
Committee as follows:

Name Term
RobxRourke 1984-1987
Martin Rabenhorst 1984-1988
Peter Veneman 1986-1989

Gene Grice 1984-1987
Sidney Pilgrim 1984-1988
William Hatfield 1986-1989

Dick Arnold made wrapup comments concerning the conference. The staff, a
symbol of the conference chairman, was passed symbolically from the
outgoing chairman Peter Veneman to the new chairman, Jim Baker.

Meeting adjourned at lo:15 a.m.
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BY-LAWS OF THE

NORTHEAST COOPERATIVE SOIL SURVEY CONFERENCE

I

Purpose, Policies and Procedures

I. Purpose of Conference

The purpose of the NECSS conference is to bring together repre-
sehtatives of the National Cooperative Soil Survey in the
northeastern states for discussion of technical and scientific
questions. Through the actions of conrnittees  and conference
discussions, experience is summarized and clarified for the bene-
fit of all; new areas are explored; procedures are synthesized;
and ideas are exchanged and disseminated. The conference also
functions as a clearing house for reconrnendations  and proposals
received from individual members and state conferences for
transmittal to the National Soil Survey Conference.

II. Participants

Permanent participants of the conference are the following:

The SCS state soil scientist responsible for each of the 13
northeastern states: Connecticut, Delaware, Maine, Maryland,
Massachusetts, New Hampshire, New Jersey, New York, Pennsylvania,
Rhode Island, Virginia, Vermont, West Virginia, and the District
of Columbfa.

The experlment station or university soil survey leader(s) of
each of the 13 northeastern states.

Head, Soils Staff, Northeast National Technical Center, Soil
Conservation Service.

National Soil Survey Laboratory Liaisnn to the Northeast.

Cartographic Staff Lialson to the Northeast.

Three resprcsentatives from the soils staff of the USDA - Forest
Service as follows:

- One from the Eastern Region, National Forest System
- One from the Southern Region, National Forest System
- One from the Northeastern Area, State and Private Forestry

On the recomnendation  of the Steering Cornnittee, the Chairman of
the conference may extend invitations to a numher of other indi-
viduals to participate In committee work and in the conference.
Any soil scientists or other technical specialists of any state
or federal agency whose participation is helpful for particular
objectives or projects of the conference may be invited to
attend.

By-laws - 1



III. Organizatjon  and Management

A. Steering Cwrmittee

1. Membership

A Steering Committee assists in the planning and manage-
ment of hiennial meetings, including the formulalatian
of committee memberships and selection of coainittee
chairmen and vice-chairmen. The Steering Cotnnittee con-
sists of the following four members:

Head, Soils Staff, NENTC, SCS (chairman)
The conference chairman
The conference vice-chairman
The conference past chairman

The Steering Committee may designate a confercnco chair,
man and vice-chairman if the persons are unable t0
fulfill their obligations.

2. Meetings and Communications

A planning meeting is to be held about 1 year Prior to
the conference. Additional meetings may be scheduled by
the chairman if the need arises.

Most of the cotwnittee's  coaaaunications will be In
writing. Copies of all correspondence between members
of the committee shall be sent to the chairman.

3. Authority and Responsibilities

a. Conference Participants

The Steering Committee formulates policy on con-
ference participants, but final approval or
disapproval of changes in policy Is by consensus of
the participants.

The Steering Cotmaittee  makes recommendations  to the
conference for extra and special participants in
specific conferences.

b. Conference Comnittees and Comnittee Chairman

The Steering Committee formulates the conference
comnittee membership and selects committee chairmen
and vice-chairmen.

By-laws - 2
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The Steering Convoittee  is responsible for the for-
mulation of conittee charges.

c. Conference Policies

The Steering Coasnittee  is responsible for the for-
mulation of statements of conference policy. Final
approval of such statements is by consensus of the
conference participants.

d. Liaison

The Steering Comnittee is responsible for main-
taining liaison between the regional conference and
(a) The Northeastern Experiment State Directors, (h)
The Northeastern State Conservationists, SCS, (c)
Director of Soils of the Soil Conservation Service,
(d) regional and national offices of the U.S. Forest
Service and other cooperating and participating
agencies, (e) the Northeast Soil Research Committee,
and (f) the National Soil Survey Conference of the
Cooperative Soil Survey.

4. Chairman's Responsibilities

a.

h.

C.

d.

e.

Call a planning meeting of the steering committee
about 1 year in advance of and if possible at the
place of the conference to plan the agenda.

Develop with the steering conittee the first and
final drafts of the conference's committees and
their charges.

Send coarnittee  assignments to committee members.
The committee assignments will be determined by the
Steering Cotnntttee  at the planning meeting. The
proposed chairman and vice-chairman of each conit-
tee will he contracted personally by the conference
chairman or vice-chairman and asked if they will
serve prior to final assignments. SCS people will
be contacted by a SCS person and experiment station
people will be contacted by an experiment station
person.

Compile and maintain a conference mailing list that
can he copied on mailing labels.

Serve as a member of the editorial board of the
Northeast Cooperative Soil Survey Journal.

By-laws - 3
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I
. Conference Chairman and Vice-chairman

An experiment station representative and a SCS state soil
scientists alternate as chairman and vice-chairman. This
sequence may be altered by the steering committee for spe-
cial situations. The vice-chairman named at the biennial
meeting serves as program leader for one conference and
becomes conference chairman for the next one. The chairman
functions as chairman of the biennial conference and his
responsibilities include the following:

1.

2.

3.

4.

5.

6.

7.

0.

9.

10.

Planning and management of the biennial conference.

Function as a member of the Steering Cofnnittee.

Send out a first announcement of the conference about
3/4 year prior to the conference (see Appendix 1 for an
example).

Send written invitations to all speakers or panel mem-
bers. These people will be contacted beforehand by
phone or in person by various members of the Steering
Committee.

Send out written requests to experiment station repre-
sentatives to find out if they ~111 be presenting a
report at the conference.

Notify all speakers, panel members, and experiment sta-
tion representatives In writing that a hrief written
sumnary of their presentation will be requested after
the conference is over. This material will be included
in the conference's proceedings.

Preside over the conference.

Provide for appropriate publicity for the conference.

Preside at the husiness meeting of the conference.

Serve as a member of the editorial board of the
Northeast Cooperative Soil Surve.v Journal.

The vice-chairman functions as Program Chajrman of the bien-
nial conference and his responsiblities Include the
following:

1. Serve as a member of the Steering Comnittee.

2. Act for the chairman in the chairman's absence or dlsa-
bility.

ey-Jai.6  - 4
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3. Develop the program agenda of the conference.

4. Make necessary arrangements for lodging accommodations
for conference members, for food functions, for meeting
rooms, including camnittee rooms, and for local
transport on official functions. Notify all persons
attending the meetin
ference (rooms, etc. 3

of the arrangements for the con-
. Included in the last mailing

will be a copy of the agenda.

5. Compile and distribute the proceedings of the con-
ference.

6. Serve as a member of the editorial board of the
Northeast Coopertive So<1 Survey Journal.

C. Past Conference Chairman

The past conference chairman's responsibllties are primarily
to provide continuity from conference to conference. In
particular,  hts responsiblities include the following:

1. Serve as a member of the Steering Committee.

2. Assist in planning the conference.

3. Serve as the editor of the Northeast Cooperative Soil
Survey Journal. This responsibility encompasses
gathering information with the other editorial board
members, prlnting the Journal, and distributing It.

D. Administrative Advisors

Administrative advisors to the conference consist of the
Northeast National Technical Center Director, SCS. and the
chairman of the N.E. Agricultural Experiment StatIon
Directors or their designated representatives.

E. Cmittee Chairman and Vice-chairman

Each conference comnittee has a chairman and vice-chairman
who are selected by the Steering Cwrmittee.

IV. Time and Place of Meetings

The conference convenes every two years,
The date and location will he determined
Committee.

By-laws - 5

in even-numbered years.
by the Steering



V . Conference Comnlttees

A. Most of the work of the conference Is accomplished by duly
consituted cotmnittees.

8. Each comnittee has a chairman and vice-chairman. A secretary
or recorder may be selected by the chairman, if necessary.
Comnittee chairmen and vice-chairmen  are selected by the
Steering Comnittee.

C. The kinds of camnittees  and their members are determined by
the Steering Ccxnnittee. In making their selections, the
Steering Committee makes use of expressions of interest filed
by the conference participants.

0. Each comntttee shall make an official report at the
designated time at each biennial conference. Chairmen of
committees are responsihle for submiting the required number
of committee reports promptly to the vice-chairmen of the
conference. The conference vice-chairman is responsible for
assembling and distributing the conference proceedings.
Suggest distribution is:

One copy to each participant on the mailing list.

One copy to each state conservationist, SCS. and Experiment
Station Director of the Northeast.

Five copies to the Director of Soils, SCS, for distribution to
National office staff.

Two copies to each SCS National Technical Center Head of
Soils Staff for distribution and cfrculation  to both the SCS
and cooperators within their reqion.

Five copies to the S & E Region Forest Service Regional
Directors.

Three copies to the National Canadian Soil Survey office.

Much of the work of convsittees  will of necessity be conducted
by correspondence between the times of biennial conferences.
Committee chairmen are charged with the responsibility for
initiating and carrying forward this work.

VI. Representatives to the National and Regional Soil Survey
Conferences

The elected Experiment Station chairman or vice-chairman will
attend the national conference. A second Experiment Station
representative also will attend the conference. He is to be
selected hy the Expertment Station representatives at the
regional conference.

By-laws - 6
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VII.

VIII.

IX.

X.

The SCA representatives are usually
Soils and SCS. in consultation with
state conservationists.

selected by the Director of
the NENTC Director and

One member of the Steerfng Conanittee will represent the
Northeast region at the Southern, North Central and Western
Regional Soil Survey Conference. If none of the members of the
Steering Comnittee can attend a particular conference, a member
of the conference will be selected by the Steering Committee
for this duty.

Northeast Cooperative Sol1 Survey Journal

The Northeast Cooperative Soil Survey Conference will publish a
journal on soil survey and related topics at least once each
year. The journal will be governed by an editorial board made
of the Steering Comnittee for the Northeast conference. The
editor of the journal will be the past conference chairman.
His resoonsibiliW  will be to assist in gathering information
;;; the'journal.  as well as printing

.

Northeast Soil Taxonomy Conittee

and distributing the jour-

is as follows:Membership of the standing comnittee

Head, Soils Staff, NENTC. SCS (permanent chairman, (non-
votlng)

Three Federal representatives
Three State representatives

The term of membership is usually three years, with one-third
being replaced each year. The Experiment Statlon conference
chairman or vice-chairman is responsible for overseelng  the
selection of state representatives.

Silver Spade Award

The award will be presented every two years at the conference meeting. It
will be presented to a member of the conference who has contributed out-
standing regional and/or national service to soil survey. One or two
individuals can be selected for the award every two years. The selection
committee will be made up of past award winners with the last award recipi-
ent acting as chairman of the selection conrnittee. If multiple awards
were given at the previous meeting, the chairman of the selected committee
will be elected by the conrnittee. The recipients of the award will be-
come members of the Silver Spade Club.

Amendments

Any part of this statement for purposes, policy and procedures may be
amended at any time by agreement of the conference participants.

By-Laws Adopted January 16, 1976
By-Laws Amended June 25, 1982
By-Laws Amended June 15, 1984
By-Laws Amended June 20, 1986

By-laws - 7



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Re: PROCEEDINGS OF THE 1986 CONFERENCE

As most of you know, the proceedings of our conference are assembled and
distributed by the vice-chairman. The vice-chairman does not print the proceedings.
Thus, we ask you to type, reproduce. and send to James Baker, vice-chairman. your
talk, committee report or experiment station report. I should receive the report by
July 4, 1986.

In order to get continuity in the proceedings, please follow the instructions
given below in preparing your materials.

All Information (Talks. Committee Reports and Expt. Station Reports1

1. 8-l/2 x 11 inch paper.
2. Single space typing.
3. Printed on both sides (front and back).
4. One-inch margins right and left.
5. 110 copies.

Talks (Papers, etc.)

Format as indicated under “All Information” plus at the top of the page:

1. Title of talk.
2. Followed by author and organization of

Pennsylvania State University, etc.).
3. Followed by body of the talk or paper.

Committee Reports

1. Format as indicated under “All Information”
a. Committee number.
b. Committee title.

the author (SCS, Washington, D.C.;

plus at the top of the 1st page:

2. Followed by committee members (indicate chairman, vice-chairman, and committee
charges).

3. Followed by the committee report plus recommendations.
4. Pagination:

Paginate the committee reports with the committee number in the bottom
center of the page. For example, 2-1. 2-2, etc.

Experiment Station Reports

1. Format as indicated under “All Information” plus at the top of page one:
a. Name of the Agricultural Experiment Station. For example, Massachusetts

Agricultural Experiment Station Report.
b. Author.

2. Followed by the Report.
3. Pagination:

Paginate the report using the Post Office abbreviation of your state
plus the page number (in lower center of page). For example, MD-l,
MD-Z. etc.. MA-l. MA-Z.  etc.

James C. Baker
Conference Vice-Chairman
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2:15-3:00 p.m. Ground Penetrating
Radar

3:00-3:15 Coffee Break

3:15-5:15 Cotmnittee  Meetings:

Comnittee 3, Role of Soil
Series in Taxonomy

Committee 4, Interpreta-
tions of NE Soils Map
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River Valley
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Soils Staff
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cultural Research Center

8

Robert V. Rourke
Willis E. Hanna
Frederick L. Gilbert

Richard Little, Dept. of
Geology, Greenfield Community
College

UMass and SCS staff



I
I
1
I
I
I
I
I
I
I
I
II
I

I

I

I

I

I

I

-4-

THURSDAY-JUNE 14, I984

8:00-9:45 a.m.
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10:15-11:00 a.m.
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and Wildlife Service
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OYLNlNG  RFJIAKKS

Frederick I. .  Gilbert

Soil  Conservation Service

Conference Chaironn

The 1984  N”rtt\c:lst Cooperati~vc Soil  Survey Conference Is called to order.

T h i s  conft>rencr,  rls all conferences  i n  t h e  p a s t , has taken considerable time

and e f for t  in  pl:lwirlg. I would, a t  t h i s  time, l ike to recognize  a n d  i n t r o -

duce your NorttrwsL Soi~l  Survey Conference  Strcring  Committee for 1984. The

S t e e r i n g  Committee  is chairrd by F‘. Ted M i l l e r  (ilead,  S o i l s  S t a f f ,  NENTC,

Chester ,  PA) ,  t.:dward  .I. Ciolkosz (Professor,  Soil  Science,  Penn State Univer-

s i t y ) , Peter l..M. ‘:~lIe\Mn  ( P r o f e s s o r , University of Ctassachusetts,  Amherst, .

MA), and F r e d  Gi Ihcrt (SCS, State  So i l  Sc ient is t ,  NY) . The steering committee

p r o v i d e s  conti~nni  ty frown conffrfncc  to  conference . Each year one new member

i s  sclcctcd t o  scrvc on tile commlttcc. That person will be nominated and

elected by this conference for the 1986 conEerence.

The 1984 conference  is one in &ich we have attempted to have a balanced

gram. sow c0nfercnces have hcen dominated by a large number of working

mittecs  doing: iqlortailt  work  but  not  allowiog  s u f f i c i e n t  t i m e  f o r  ~“me

discuss ion  and input  by the mewhers  of  the committees.

prCl-

com-

Other

had no working committees hut rather have been dominated by

papers and have not concluded in directions to the National

S~Il-Vfy. It has bfcn the intent of the 1984  S t e e r i n g  C o m m i t -

hal,?rlred  program with four working committees, presentations

from sc ient is ts  in  styate, p r o v i n c i a l ,  n a t i o n a l , and international leadership

in the soil svrwy nod to  introduce  new technolo~:y  i n  m a n a g i n g  d a t a . You will

n o t e  tllnl a ):rcat d(.al of the ,ro~:ram, cspeci~ally o n  T u e s d a y ,  i s  d e v o t e d  t o

the use of computers  in the work of the  Nat ional  Cooperat ive  So i l  Survey .
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The National Cooperative Soil Survey (NCSS) is really just a collection of
individuals who represent the various agencies and institutions that have
responsibilities and interests in the production and use of soil surveys.
We are people involved in the collection , assembly and distribution of a
lot of valuable information. That information is needed by a lot of other
people who make all kinds of decisions about the use and management of
soils (lands). Many of those people who have great need for the informa-
tion contained in soil surveys don’t know just what kind of information
they need or the extent of their need.

The work of the NCSS won’t be completed as long as there are people who
want to do different things with soils and those of us involved in making
soil surveys learn more things about soils. We may come close of the
completion of a “once-over” soil survey covering the nation by the end of
this century. However, there are still questions in the minds of some
responsible people as to whether we need a “soil survey” on all lands or
some other kind of inventory of the soil resource. When we consider the
rather major deficiencies in needed information in some publications
currently identified as “modern” soil surveys it seems unlikely that we
will arrive at the point where no project soil mapping is necessary in the
near future.

Activities undertaken in what has come to be called Basic Soil Services
designed to evaluate, supplement, revise and help use soil survey informa-
tion should help to both identify and describe the scope and magnitude  of
the work that needs to be done by the NCSS.

You have the opportunity to hear my remarks in this conference because Dr.
Arnold is attending an international meeting in Thailand. I am here with
his permission, even after he was warned that my remarks would include
reference to my observations on his unusual style of management and its
application in the operation of the soil survey program in the Soil
Conservation Service.

Interest in the management of the activities of NCSS is the real reason why
I wanted to be here today. I came to warn you that we will ask you to take
yet another in-depth look at the document you have or need to have that is
identified as a multi-year or long-range plan of operations. All of us
attending this meeting have a vital interest in being able to use these
documents to clearly describe what we do and what we need to do. Further,
we need to identify and describe more precisely the resources in terms of
both people and things that are needed to enable us to do our jobs.

I
I
I 1.2



-2-

This is an invitation, insistent though it might be, for you to start
soon-now wouldn’t be too soon, to accurately and thoroughly describe the
workload in your area of concern. You will feel constrained by the obvious
lack of resources currently available to handle the immediate workload.
We’ve all experienced the frustration that comes from writing plans with
the full realization that the resources needed to implement them would not
be available. That adds emphasis to the fact that we must carefully
consider the relative importance of all of the things we need to do.

Start now to think about how you might better tell the story about what you
do and the things you need to help you get your job done. What you do, how
you do it and what it costs is not only of great concern to you; all of us
have a need to know. The risk you take by not telling all of us what you
want to do is that we may not only be unable to help you; our lack of
knowledge may cause us to do things to detract you.
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INTERNATIONAL ACTIVITIES
OF

SOIL MANAGEMENT SUPPORT SERVICES

Northeast Cooperative Soil Survey Conference
Amherst, Massachusetts

June 10-15, 1984

Terry D. Cook, Soil Management Specialist
SCS, Washington, D.C.

Introduction

Agricultural development efforts throughout the world, especially in the
less developed countries (LDC’s),  call for more and accurate information on
soils and land use. The urgency for such information is highlighted by
varioua scenarios for global food supplies and population In the next few
decades. Economic inflation, arising in large part from oil price hikes,
is a major stimulus to efforts of LDC governments to seek selfsufficiency
in food aud fiber production at a rate faster than in previous decades.
Many LDC’s realize that they cennot wait for local research efforts to
provide auswers. Their immediate and urgent requirement is for technology
transfer from other LDC’s with similar agro-ecological conditions or from
other sources.

Two Federal agencies-the Soil Conservation Service (SCS) of the United
States Department of Agriculture and the State Department’s Agency for
International Development (AID)-have played a small but significant role
in projects for agricultural technical assistance to LDC’s.  In September
1979, SCS and AID entered into a participating agency service agreement
(PASA)  to coordinate their assistance  efforts, particularly In soil survey,

classification, and management. The PASA complements other efforts of each
agency. The assistance project is called the Soil Management Support
Services (SMSS)  . In October 1982, SMSS received an extension through
September 1987. Its work is guided by an international advisory panel that
provides broad guidelines for operations and monitors the general progress
of SMSS.

The SMSS Advisory Panel consists ot:

SMSS  Advisory Panel

A. Van Wambeke (USA) D. Greenland (IRRI)
E. Kamprath (USA) D. Muljadi  (INDONESIA)
R. Fauck (FRANCE) L .  Swindale (ICRISAT)
R. Tavernier (BELGIUM) G. Alcasid (PHILIPPINES)
A. Oeman  .(ACS.AD) B. okigb0 (NIGERIA)
R. Dudal (PAo) R. Tarte (COSTA RICA)
D. Plucknett (IBID) A. Smythe (UNITED KINGDOM)
H. Leuken (W. GERMANY) C. Yartin (USA)

The staff of SMSS consists of a project coordinator. Dr. Hari Eswaran; a
soil nanagement specialist, Terry 3. COOK; ana a soii chenist,
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Dr. John Kimble. Dr. Richard Arnold serves as the principal investigator
for the SCS. Dr. Ray Meyer supervises the program in the Science and
Technology Branch of AID.

The Purpose of SMSS

Agro-technology transfer should be site specific and even soil specific.
Consequently, the purpose of SMSS  is to develop the prerequisites for
soil-based agrotechnology transfer. Effective international transfer of
technology requires a common language , and SMSS uses Soil Taxonomy (Soil
Survey Staff, 1975) as the vehicle for this international transfer.

General Objectives of SMSS

Keeping in mind the overall goal of increased food production leading to
self-sufficiency in the LDC’s , the two general objectives of SMSS are (1)
to provide technical assistance in soil survey and interpretation and (2)
to assist in technology transfer by refining the classification system of
Soil Taxonomy for more effective use in the intertropical countries and by
encouraging its greater use in these countries.

SMSS technical assistance is provided at no cost to the recipient countries
and is normally for a period not exceeding 6 weeks. This assistance
includes:

a. Helping the countries establish policies and programs for solving
problems in land use and food and fiber production;

b. Helping plan, carry out, and evaluate soil surveys and soil
conservation  programs;

C. Providing laboratory and field testing services;

d. Publishing soil management information that is needed in land use
planning and for food and fiber production;

e. Conducting seminars and other training sessions on improving soil
management and on classifying soils:

f . Interpreting soil properties to determine the potential of the
soils for agriculture and predict their response to management; and

g. Disseminating new ideas for increasing soil fertility, improving
plant nutrition, and controlling soil erosion and sedimentation.

Requests for technical assistance originate from the countries, and are
transmitted by the AID country missions through AID headquarters in
Washington, D.C.. to SMSS. A technical specialist is nominated for the
task according to the nature of the request. The search for the specialist
is conducted in SCS, universities in the United States, or from other U.S.
agencies or abroad. A file of interested individuals is maintained by the
SMSS staff for this purpose. On completion of the assignment. the special-
ist prepares a report that is transmitted to the count=; through AID; Any
recommended follow-up activities are coordinated by AID or SHSS.
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SMSS  Activities for Fi 1984 and FY 80-84

1. Technical Assistance

No. of
Country TDYS MID-

Brazil 2
Burundi 2
Costa Rica 2
Dj ibuti 1
Guam 1
India 2
Indonesia 2
Jamaica 1
Jordan 3
Kenya 1

12
12

t 2
4
6

26
13
20

2

Totals for Technical Assistance

Country
No. o f

TDYS

Lesotho 1
Malaysia 1
Nigeria 1
P a k i s t a n 3
Philippines 1
Rwanda 2
Senegal 1
Somalia 1
Thailand 2
Zambia 1

No. of countries
No. of TDYs
No.ofH/D

FY 84

20
32

350

Total

45
152

2084

MID-

4
4
4

58
4

14
11
31
29
31

Soil samples have been described and sampled for an International
reference data base and for the benchmark soile project from many
countries. Samples have also been collected for use during the train-
ing forums and International Soil Classification Workshops. Complete
characterization has been completed as follows:

FY 84 Total- -

No. of countries 6 30
No. of pedons 127 450
No. of samples 700 2000

The soil characterization program supports the Workshops and Forums,
which. in turn, provide the data base for refining Soil Taxonomy

Countries participating in thisaccording to the soils of the tropics.
program use the opportunity to compare data for quality control in
their own labs.

The laboratory program
AID. The total budget
annually.

2. Technology Transfer

is supported by a budget of about $200,000 from
for SMSS varies from $950,000 to 1.250.000

The VI International Soil Class$fication  %rkshop CT, .?ndisals IICW_WJ)
was held in Chile and Ecuador in January 1984. A final conference on
volcanic soils will be held in Jxiv !384 i:: The Canarv Is!ands.
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The VII International Soil Classification Workshop on wet soils
(ICOMAQ) Aquic Moisture regimes) was held in the Philippines in April
1984.

The VII International Training Forum was held in the Philippines in
March 1984.

The VIII International Training Forum was held in Jordan in May 1984.

The Workshops and Forums provide an opportunity for scientists of LDC’s
and other national and international organizations to meet and exchange
information and experience. They form the basis for effecting
agrotechnology transfer.

Publications

To keep the soil scientists and institutions of LDC’s abreast of recent
advances, an objective of SMSS is to publish a newsletter, Soil Taxonomy
News. Thershave  been 7 SIN’s with No. 7 in January 1984. No. 8 should be
distributed in the near future.

There have been 8 Technical Monographs published by SMSS with the coop-
eration of universities and institutions, both nationally and internation-
al ly .

_’No. 1 Soil Resource Inventories and Development Planning
No. 2 Soil Moisture Regimes of South America
No. 3 Soil Moisture Regimes of Africa
No. 4 Guidelines for Soil Resource Inventory Evaluations
No. 5 Keys to Soil Taxonomy
No. 6 Spanish Translation of Soil Taxonomy

Slide sets and movies

Soil Taxonomy: A Technical Language of Soil Science
This is a 105 slide set with a cassette tape.
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INTERNATIONAL COMMITTEE ACTIVITIES
A Report to be presented at

Northeast Cooperative
Soil Survey conference
Amherst, Massachusetts

June 10-15, 1984

Terry D. Cook, Soil Management Spec., SCS, Washington, DC
John M. Kimble, Res. Soil Sci., NSSL, MNTC, SCS, Lincoln, NE

I was asked to give a brief report on the activities of the
international committees (ICOM's) dealing with soil

%%2*
The eight international committees a=s
(see Appendix A for addresses)

ICOMLAC -- International Committee on Classification of
Soils with Low Activity Clays. Chairman: Dr. Frank Moorman,
The Netherlands.

ICOMOX -- International Committee on Oxisols.
Chairman: Dr. Stanley Buol, North Carolina.

ICOMMORT -- 'International Committee on Soil Moisture
Regimes in the Tropics. Chairman: Dr. Armand Van Wambeke,
New York.

ICOMAND -- International Committee on Andisols.
Chairman: Dr. Michael Leamy, New Zealand.

ICOMERT -- International Committee on Vertisols.
Chairman: Dr. Juan Comerma, Venezuela.

ICOMAQ -- International Committee on Aquic Soils.
Chairman: Dr. Frank Moorman, The Netherlands.

ICOMOD -- International Camnittee on sp0a0s0is.
Chairman: Mr. Ted Miller, Pennsylvania.

ICOMID -- International Committee on Aridisols.
Chairman: Dr. Ahmad Osman, Syria.

The committees' work is done through circulars, memos,
letters and meetings.
the chairman.

There is no set committee other than
The committee consists of any persons

interested in the activity of a given committee. Initially
members are selected both nationally and internationally for
their expertise and interest in the ICOM. Those who are not
on the mailing list of an ICOM may do so by writing the
chairman. If no comments are received from several
circulars, an individual may be dropped from the mailing
list by the chairman. Because of the diverse background and
interest of the people who respond to the circulars, the
activity of a committee may seem very "circular" in nature.
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However, with time, a concensus view is reached. Once a
proposal is developed, the recommendations are sent to the
Soil Conservation Service who will evaluate these
recommendations and send out a proposal for field testing.
The proposal for testing changes to Soil Taxonomy is not
completely developed. A mechanism for testing proposals has
been written.by Richard Fenwick (see Appendix B). Many of
you were involved in the development and testing of Soil
Taxonomy in its present form and any comments on how-
feel future testing should be conducted are appreciated.
These comments should be sent to Dr. Arnold, Director, Soil
Survey, USDA, SCS for consideration. The actual testing of
Soil Taxonomy has never really stopped even with the
publication of the "Green Book" in 1975 (Agricultural
Handbook 436). The activities of the committees are just a
continuation of what has always been going on with the
development of Soil Taxonomy. There have been many
complaints that the international community is dictating and
controlling the changes in Soil Taxonomy. It must be
remembered that Soil Taxonomy is a dynamic system, and it
will always be undergoing change as new soils are mapped and
new knowledge about soils is gained. Many times we will not
agree with a specific change, but complaining without action
is not enough. Action on our part needs to be taken to
express our views to the committee chairman and to the
regional and national committees. Along with our opinions,
supporting evidence on soil descriptions, lab data, and
area1 extent need to be submitted.

Appendix B states that once a proposal is sent out for
testing, examination is restricted to examining the validity
of the proposal. The chance for input and comments is
duringthe life of the committee before a proposal is
finalized. All comments regarding the validity of the
proposal are welcome. However, the idea is to test what has

been proposed and not to continue the activity of the
committee. Once the testing period has been completed, the
proposal may well be dropped or modified based on the
comments received. Changes will not be made while it is
undergoing evaluation.

As was stated, the major part of the work of the committees
is through circulars. However, periodically national and
international meetings are held where many members of the
committee get together to discuss proposals that have been
developed. These meetings have both formal presentations
and discussions of the current ideas and field studies where
there is an opportunity to test the proposals.

In the last few months,
held.

two international meetings were
In January 1984, a meeting was held in Chile and

Ecuador to test the Andisol proposal and, in April, a. . .meeting was held in the Phlll~~~~+s  r~-iii_~:~,- r,.S~ :.?il; f.-r
i2CNAQ. A meeting is planned-ior  iCOW,'X in Y986 in Yr3zll.
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A brief summary of each committee's activity folloWs:

ICOMLAC:
This is the oldest committee and has submitted its final
proposal to Dr. Arnold. In December 1983, a final meeting
was held in Washington, D.C. and a proposal for field
testing was developed. This proposal is undergoing final
editing. It is hoped that the proposal will be distributed
for field testing under the procedure outlined in Appendix B
by the first of July.

The major changes to Soil Taxonomy in this proposal is the
introduction of the kandlc horizon which adds "Kandic" and
"Kanhapl" great groups to the Alfisols and Ultisols.

Briefly, a kandic horizon is a subsurface horizon with a
significant higher percentage of clay than the overlying
horizon or horizons and has an KCEC < 12 (sum of bases plus
KC1 extractable Al) or a CEC < 16 meq per 100 g clay (by
NH40Ac pH 7). The clay fraction is composed predominantly
of 1:l layer lattice silicate clays, mainly kaolinite, with
varying amounts of oxyhydroxides of iron and aluminum. Clay
skins may or may not be present.

The properties of a kandic horizon are summarized as
follows:

The kandic horizon is recognized by:

1. A vertical continuous subsurface horizon which has a
thickness of 30 cm or more within 100 cm from the point
where the clay increase requirements are met and has ECEC of
< 12 meq per 100 g clay (sum of bases plus KC1 extractable
Al) or CEC of < 16 meq per 100 g clay (Nti4OAc pti 7).

2. It underlies a coarser textured surface horizon. The
minimum thickness of the surface horizon is 18 cm after
mixing, or 5 cm if the textural transition to the kandic
horizon is abrupt and if there is no lithic, paralithic, or
petroferric contact within 33 cm.

3. More total clay than the overlying coarser textured
surface horizon and the increased clay content is reached
within a vertical distance of 15 cm or less as follows:

a. If the surface horizon as defined above has less
than 20 percent total clay, the kandic horizon
begins where some subhorizon contains at least
4 percent more clay absolute than the overlying
horizon.

b. If the surface horizon as defined above has 20 to
?'I Fercent tot2.L -lay, +:7e ksndic her:::;  :;.-,zi:z
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where some subhorizon has at least 1.2 times more
clay than the overlying horizon.

C. If the surface horizon as defined above has more
than 48 percent total clay, the kandic horizon
begins where some subhorizon has at least 8 percent
more clay absolute than the overlying horizon.

4. A thickness of at least 30 cm, or if a lithic, para-
lithic, or petroferric contact occurs within 33 to 68 cm of
the mineral soil surface, then the thickness of the kandic
horizon should be at least 60 percent of the vertical dis-
tance between 18 cm and the contact.

5. A texture of loamy fine sand or finer.

The proposed changes in the keys will not be discussed.
The complete document may be studied in detail as soon as it
is distributed.

ICOMOX:

There have been 12 circular letters for this committee. The
last circular was in February 1984. Revised keys to the
Oxisol order were in the last circular. Dr. Buol is
chairman and circulars can be obtained from him.

The projected schedule for ICOMOX is to send the next
circular out in July 1984. This one will include an
extensive number of pedons which will have been tested
according to circular No. 11. Anyone with data comments
should send them to Dr. Buol as soon as possible so it can
be incorporated into the next circular. Tentative plans
have been made for a final International Soil Classification
Workshop on Oxisols for the Fall of 1986 in Brazil. At that
time, a completed draft of a proposal will be developed for
worldwide testing.

ICOMAND:

An International Soil Classification Workshop on Andisols
was held in January 1984, in Chile and Ecuador. The fifth
circular of this committee was the basis for most of the
discussion. This circular was a proposed revison of the
1978 Andisol proposal by Dr. Guy Smith. Dr. Leamy
emphasized the point that the items to be discussed were
just proposals and one of the major outcomes of the work-
shop was revisions to the proposal after reviewing the
descriptions and data from 26 pedons. Nine pedons in Chile
and 7 in Ecuador were examined in the field. A sixth cir-
cuiar has been written and was ,5isr~lbc?a,.i in April 1984.
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The criteria for allowing a soil into the Andisol order is
discussed. The Andisol definition is as follows:

Andisols are mineral soils that do not have an
argillic, natric, spodic, or oxic horizon unless
it is a buried horizon occurring at a depth of
50 cm or more and which have soil material
beginning at, or with within 25 cm of the surface,
in which all subhorizons have andic and/or vitric
soil properties throughout a continous thickness
of 35 cm or more.

The definitions of andic soil properties have been revised
in circular 6 to the following:

1.
a.

b.

C.
2.

a.

b.

3.
a.

b.

C.

Acid oxalate extractable aluminum is 2% or more, or
4M ROE extractable aluminum is 1.5% or more,

Bulk density of the fine earth, measured3in the
field moist state, is less than 0.9 g/cm , and

Phosphate retention is more than 85%.

Acid oxalate extractable aluminum is 0.4% or more,
or 4M KOB extractable aluminum is 0.3% or more, and

(1) The sand fraction is at least 30% of the fine
earth, and there is more than 30% by weight
volcanic glass (or crystals coated with glass) in
the sand fraction, or

(21 More than 60% by volume of the whole soil is
volcanic elastic material coarser than 2 mm.

Acid oxalate extractable aluminum is between 0.4%
and 2%, or 4M KOH extractable aluminum is between
0.3% and 1.5%,

The sand fraction is at least 30% of the fine
earth, and

There is enough glass in the sand fraction that the
percentage of glass, when plotted against the
percentage of acid oxalate extractable aluminum,
gives a point within the shaded area of Figure 1.

The definition of andic material is to replace the
properties listed in Soil Taxonomy for, "an exctiange
complex dominated by amorphous material." The IC3MLV3
committee intends to have a proposal out for testing early
in YOOC__*_. Pis ;r?c?sz~  'OfY213 rlndc?r?o th+ f;lm? testinn  as
:.~ . .._. j_ b .>c: j f = -r;?~~~;~,:,  -_-.7,  -_ ‘~ -, -.-,z < 3’.’ 5“
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soil orders, the Andisols will key out after the Histosols.
Additional testing and information on the proposed Andisols
will be at the International meeting on volcanic soils on
the Canary Islands in July 1984.

ICOMOD:

The first circular for this committee was distributed in May
1984. The chairman hopes this will stimulate a lot of
discussion. This first circular is a list of pedons and
descriptions with some comments that will serve as a
reference point for the discussions of the committee. The
points that are of interest are: Why do some soils fail
when they seem to have the required field morphology and
vice versa? What modifications do you feel are needed to
accommodate additional soils into the Spodosol order? Tea
Miller would like comments and recommendations supported by
data. One of the major problems will be with the soils in
the West where there are both andic and spodic
characteristics. Also, some soils have the chemical and
morphological properties of a spodic horizon except they are
loams and clay loams. A lot of effort has been expended to
prepare this first circular. What happens from now on will
depend on how much of a contribution others make to the
committee.

ICOMERT:

The first circular was distributed in February 1981. Items
addressed by this committee are:

1. The difference between poorly drained and well drained
vertisols; i.e., the difference between "Pell" and "Chrom."

2.

3.

4.

5.

6.

7.

8.

The use of Aquic moisture regimes in Vertisols.

The use of calcareous and acid families.

Aluminum saturation and its effects.

Vertisols with low base saturation.

Vertisols with high amounts of sodium and salts.

Soils with vertic properties but less than 50 cm thick
to a lithic or paralithic, contact or a duripan, petro-
calcic, petrogypsic, or petroferric horizon.

Can soils with argillic horizons when mixed to 18 cm
qualify for Vertisols.
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9. Structure and consistency in
of its agronomic importance,

surface horizons.
the need has been

Because
raised

to reconsider the use of massive or granular structured
upper layer C "Maz" vs *Grain."

A total of three circulars have been distributed. The third
one in October 1983. The 5th International Soil
Classification Workshop in Sudan in November 1982, was
primarily on the classification and management of Vertisols.
In April 1984, Dr. Comerma visited Central and Northern
Queensland in Australia to test and discuss the latest
proposals for ICOMERT. Australia has the largest area of
Vertisols in the world, about 100,000,000 hectares. In July
1984, Dr. Comerma, Dr. Wilding, Texas A&M University, and I
will test the ICOMERT proposals as they apply to soils in
Xeric moisture regimes in Northern California and southern
Oregon. The conclusions and proposals should be ready in a
fourth circular by later this summer.

ICOMMORT:

There have been two circulars for this committee. Circular
No. 2 was distributed in October 1980. At the workshop held
in Sudan in 1982, Dr. Van Wambeke summarized the work of the
committee and concluded his responsibilities as chairman by
submitting the final proposal to Washington, D.C. The
committee reviewed both soil moisture and soil temperature
regimes. The committee reviewed many comments on the
definition and criteria for the moisture control section.
There is an absence of guidelines to determine the limits of
the moisture control section in the field. .Others have
questioned the accuracy of determinations of the three
conditions: completely moist, partly moist, or completely
dry.

A tentative orooosal for subdividina moisture reaimes as
currently defined in Soil Taxonomy
brief outline is as follows:

Aridic

Xeric

Ustic Tropustic

Udic

Tempustic

Contudic
Tropudic

Temoudic

has been submitted. A

Extreme
Typic
Weak
Dry
Typic
Aridic
Typic
Udic
Xeric
Wet
Dry
Haplic

Flinimal
Medium
Maximum
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Other questions
the measurement. .

and comments included the marked changes on
of soil temperature at 50 cm depth when the

soil cover 1s modified by different kinds of crops. Crops
significantly change soil temperature from dryland and irri-
gated grain crops to dense avocado or mango orchards.
Estimation of soil temperature from air temperature is still
not a reliable method in many parts of the world. Computer
models by Newhall and Van Wambeke have helped to identify
moisture regimes on the basis of atmospheric data. SMSS has
published models for South America and Africa and is
contracting to publish Central America, the Caribbean, and
part of Asia. Additional information may be obtained from
Dr. Van Wambeke, NENTC or SMSS.

All of the material has been sent to the Soils Staff in
Washington, and Dr. Van Wambeke feels they should send this
material out for testing.

ICOMID:

There have been three circulars distributed by Dr. Osman.
Circular No. 3 of this committee came out early in the
winter of 1983. Dr. Osman would like comments on the
material in the circular. He plans to get another circular
out this spring. Some of the questions raised are: the
presence of gypsic and petrogypsic horizons in xeric or
aridic SMR; how to recognize andic or vitric material in
aridisols; aridisols with very intense biological activity
in the upper 100 cm: fluventic characteristics in some
Calciorthids; and soils that have aquic moisture regimes but
are moist for less than 90 days; lack salic horizons, and
are aridic (dry more than l/2 the time when the temperature
is >5C.)

ICOMAQ:

This is the newest of the committees and, to date, no
circulars have been sent out. This committee is concerned
with the aquic moisture regime and the difficulty and
misinterpretation of it. An international workshop was held
in April that dealt with this committee in the Philippines.
If you are interested in a detailed discussion of the
meeting, contact Ron Yeck from the NSSL who was present at
the meeting, and he can give you a first hand expression of
the ideas discussed. The first circular covering the
proposals made at this meeting should be out shortly. Under
consideration at present are two alternatives. The first is
a major modification of the aquic moisture regime
definition. This would bring about the introduction of
different kinds of aquic regimes such as endoaquic, epiaquic
and anthraquic. These different kinds of aquic moisture
regimes could be used at any categoric level. The second
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alternative is to make only minor changes to the present
definition of the aquic moisture regime.

soil Taxonomy states "For differentiation in the highest
categories of soils that have an aquic moisture regime, the
whole soil must be saturated. In the subgroups, only the
lower horizons are saturated." (This is contradictory to
the criteria given in the keys to subgroups that allow, in
some cases, the soil to be saturated to the surface.)
Implicit in the definition is the fact that soils are
saturated by ground water. The concept does not consider
the surface gleys or.soils which are saturated from the top.
As a result, many of the latter soils are generally mis-
classified or are improperly placed in the system. Aquic
moisture regimes fit the soils saturated by ground water,
but not some others; which the following specific kinds of
aquic regimes are introduced. The limits and terms are
suggestions, and it is hoped they will generate a discussion
concerning the problems with the aquic moisture regime.

Briefly the terms being proposed are:

ORTBAQUIC. Wet reducing throughout;
water gley soils. would add they be

PERAQUIC. Ground water is always at

ENUCAQUIC. Borizons below 5O'cm are__. . . _.

I.e., the true ground-
wet l/12 of the time.

or near the surface.

wet and reducing. The
wetting LS natural and tne speciric conditions of the soil
is generally due to its situation in the landscape between
better drained soils and lower soils with an aquic regime in
the valley bottoms. These are the aquic subgroups.

EPIAQUIC. These are the surface water gley soils where the
wetting proceeds from the top downwards. A layer 50 cm or
more thick in the upper part of the profile is wet and
reducing. This layer is underlain by another, which is at
least 20 cm thick, occurs between 50 and 125(?) cm and has a
nonreducing condition. These soils occur mostly in flat or
slightly sloping positions where external drainage by runoff
is slow. When situated on sloping land, the poorly
permeable subsoil usually is formed by a different
lithlogical material. These are the pseudogleys or surface
water gleys.

ANTEIRAQUIC. The morphological properties and other
attributes are similar to the epaquic conditions. The
origin of the wet condition is man-induced. The
differences between this and the epiaquic have not yet been
defined.

One other condition that exists and was not covered in the
summary of the meeting is one that was seen during the
Andisol workshop in Chile. This is where the soil is

317
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saturated but shows no evidence of reduction that prevents
the use of aquic at the suborder level. The soil in
question was said to have standing water on it for 5 months
of the year. The consensus of opinion was that the water
was highly oxygenated which prevented reducing conditions
from forming. However, when a soil is flooded for up to
5 months a year, it would have similar problems associated
with an aquic moisture regime in my mind.

This is a brief summary of the activities of the
international committees. If you have any specific comments
and[or questions, I will be glad to answer them during the
rest of the week. I would like to again encourage everyone
who has an interest in any of the committees to send in
their comments to the committee chairman with copies to Dick
Arnold and SMSS. Something that should be remembered is:
In the circulars, the views expressed are not always those
of the chairman but a summary of views of many people. You
may agree or disagree in many cases but the function of the
committee is to reach a consensus which in soil Taxonomy
is hard. Do not just say you agree or disagree but state
why. Present data to support your views. Views without
supporting data are just that--views. They cannot be tested
unless you give something for the testing. The pedons
selected to support new or revised changes should reflect
model sites with a central concept and represent significant
acreages of mapped soils.

The last point to be stressed is that the final authority on
the acceptance or rejection of the recommendations is not
the responsibility of the ICOM'S but the responsibility of
the Soil Taxonomy policy committee. All changes to Soil
Taxonomy above the series level are made by this commzee.
This committee will consider the recommendations of the
ICOM'S and the material generated during the testing period.
The Committee chairperson is the Director of Soils and is
made up of the National leader (U.S.) Soil Taxonomy, one
soil scientist representing all U.S. Regional Technical
committees, one soil scientist representing ICOWs, one soil
scientist representing SSSA, and one soil scientist from
national organizations outside the U.S. that have adopted
Soil Taxonomy as there primary system.

I would like to thank you for the opportunity to speak to
your group. If you have any questions, I will be most happy
to talk to you during the rest of the week. Thank you for
inviting me to participate in your conference.
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APPENDIX B

Guidelines for Testing Proposals to Amend Soil Taxonomy

Introduction

Eight international cosunittees  (ICOMs) are currently working to refine and
improve Soil Taxonomy. Most of their work is accomplished through
correspondence. International Soil Classification Workshops have been
organized for discussions among cosunittee members of some ICOMS. The work
of the ICOMs has been long and tedious and their conclusions and recom-
mendations, which are now being distributed for testing, have been exten-
sively debated.

We are still open to new proposals at this stage of testing the proposals of
ICOMs . The guidelines provided here are designed to enable you to test
these proposals and make recmendations for their incorporation into Soil
Taxonomy.

Amending Soil Taxonomy

A small change in one part may affect other parts of the system. In making
the draft proposal, we have attempted to make all of the necessary changes
throughout the system.

TEST NO. 1. Ensure that necessary changes have been made in the
relevant parts of Soil Taxonomy.

When class limits are changed, the possibility is that some soils may not
have a place in the system if classes are not mutually exclusive.

TEST No. 2. Ensure that all soils known to you have a place in
the system.

Chapter 2 in Soil Taxonomy gives the principles for selecting differentiae
and the attributes desired in the classes. Please read this carefully to
ensure that these principles have not been violated.

TEST No. 3. Ensure that the fundamental concepts and principles
of Soil Taxonomy are not violated.

The purpose of amending a system is that as a consequence of the change, the
system is significantly improved. "Our goal has been a blending of many
views to arrive at an approximation of a classification that seems as
reasonable as we can hope to reach with our present knowledge." This
statement from Soil Taxonomy (page 111 continues to apply. The following
tests enable you to decide on the usefulness of the change.

TEST No. 4. Ensure that there is no ambiguity in the meaning of
the definitions.
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TEST NO. 5. Ensure that the new taxa are concepts of real bodies
and that the proposal provides taxa for all soils in
a landscape.

TEST No. 6. Ensure that the modifications have resulted in a
significant improvement in the interpretative
capability of the system.

Testing for ICOMLAC Proposal
The proposal of the International Cowittee on Classification of Soils of
Low Activity Clays (ICOMLAC) is the result of about eight years work under
the leadership of Dr. Frank Moormann of the University of Utrecht,
Naderland. More than 100 soil scientists from all over the world have
contributed to produce this draft poposal. We would appreciate your cosrnents
on the proposal.

Testing a proposal is difficult, and it is for this reason these guidelines
are provided. Although there are eight independent ICOMs, we have tried to
coordinate their activities so that proposals of one do not conflict with
that of the other. In this case, ICOMLAC proposals affect the Oxisols
(ICOMOX), but the Chairmen of these two ICOMs have tried to merge their
ideas. A tentative key to Orders is included to show the position of the
LAC soils in relation to others, particularly the Oxisols.

Specific Items to test and/or check

a.

b.

c.

d.

e.

f.

9.

S&mary of properties (pages 9-10).

Orders - Proposed key to orders.

Suborders - There are no changes in the definition of the
suborders.

Great groups and particularly the proposed new great groups - in
each suborder, test the keying out of the great groups.

Subgroups - check the usefulness of each subgroup, and if
necessary, suggest others.

Color requirements for Rhodic great groups

The depth to plinthite has been changed.

have been changed.

Procedure for Testing

Existing soil maps, soil survey reports, journal articles, bulletins and
soil characterization data are the tools for testing. Suggested steps in
testing are:

1. Classify your soils according to Soil Taxonomy (1975).

2. Classify your soils accordinq to the new proposal.
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3 . Make a table showing the old and new classifications and giving
series names or pedon identification. (Submit this with your
report.)

4. Determine if the new classification (if changed) is an improvement.
You need to base the decision on your experience. In your report,
we would like to know both if you approve or disapprove of the
changes, and in either instance, the reason(s) why.

5. If you propose alternatives,

a. make detailed justification,

b. provide pedon data,

c. provide any other information, particularly management
information.

6. Submit your report to the Director of Soil Survey Division.
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Northeast Cooperative Soil Survey Conference
F. Ted Miller

Head, Soil Survey Staff
Soil Conservation Service

Northeast NTC

I don’t want to bore you with a lot of figures but I think it appropriate to at
least bring you up-to-date on some of our activities and the,status  of the soil
survey program in the Northeast.

First, a few words about staffing. SCS personnel changes here in the Northeast
have been quite minimal since we last met. Our soils staff at the NTC is
essentially the same. We have added an editor, Gabriel .I. Hiza, on my staff in
Chester. Cabe comes to us from the WHQs  editing staff located in Lanham.
Maryland. Also, we were fortunate this past winter to have Bob Rourke’s able
assistance at the NTC. Bob spent the better part of his ssbatical helping us
out with our Spodosol studies as well as some of our regional Soil Taxonomy
problems. At the state level, we have three new state soil scientists. Dave
Van Houten who replaced Bruce Watson in Vermont; Richard Babcock who just
recently replaced John Ferwerda  in Maine; and Dick Hall who filled the new
position of state soil scientist in Delaware. There are also changes on state
staf fs . Steve Hundley  replaced Karl Langlois on the Massachusetts staff and
Lawson Spivey replaced Walter Ellison in West Virginia.

I will tske the next few minutes to briefly review sore8  of our accomplishments,
recent activities. current concerns and future plans in the Northeast.

Accomplishments

As of the beginning of FYI84 (October 1. 1983) we had mapped 112,343,072 acres,
or 73 percent of the 13 states comprising the Northeast region. It is also
interesting to note that we now have 88Z (20.269,640 acres) of the cropland in
the Northeast mapped. We have published 201 of the 374 soil survey areas
within the region. We have an additional 55 survey areas completed but as yet
not published,

I am sure that many of you vi11 question me for talking about the next items
under the general heading of “accomplishments.” However, I do want to briefly
review sowe  of the action taken on recommendations made in our last (1980)
conference committee reports.

Committee  1 - Spodosol Classification - The colmnittee  recommended a number of
changes in Soil Taxonomy as well as additional evaluation of certain criteria
(i.e., cracked coatings, smeariness,  lowering limits of ratios). A l l
recommendations  are currently being considered by International Committee on
the Classification of Spodosols  (ICOMOD). Bob Rourke  will be reporting in more
detail on Wednesday.

Cormnittee  1 (from 1980 Soil Survey Conference) Criteria for Land Capability
Classi f ication - Recommended that the flow chart which was developed by the
comnittee be adopted for use in the Northeast and also that it be forvarded  to
the National Headquarters of the Soil Conservation Service, Action - The flow
chart was to be tested by all states in the Northeast. It was also sent to
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SCS, National Headquarters. The flow chart was  also provided to the Land
Capability Committee in the 1983 National Work Planning Conference. No action
or recommendations were made by this committee. More on this committee by Fred
Gilbert on Wednesday.

Cormnittee 2 - Post Mapping Role of Soil Scientists - Recommendations centered
around soil data base management and computers. Although the recommendations
were not followed precisely , our program on Tuesday on Data Base Management and
Computers is a direct outcome of their recommendations.

Committee 3 - Evaluating Soil Map Quality - Recommended specific states test
methods of assessing map quality and that committee be continued. Will Hanna
will report actions on Wednesday.

Committee 4 - Improving Descriptions of Map Units - The outline for writing map
unit descriptions and the examples of map unit descriptions developed by the
committee were distributed in the Northeast as recommended. We will also be
publishing several soil surveys in the near future using the tabular format for
map unit descriptions as recoennended.

Committee 5 - General Soils Map and Bulletin of the Northeast - The successful
completion of a joint effort that we can all feel proud about. My
congratulations to all of you.

Committee 8 - Northeast Soil Characterization Study. This committee reported
on the completion of a 4 year study on variability in soils data within and
between labs. A very significant contribution to the NCSS program not only in
the Northeast but nationally as well.

Maybe we have not made accomplishments in the sense of Webster’s definition,
i.e. I “to execute fully,” but we have made progress. I have often wondered. as
I am sure many of you have, who pays attention to what we do in our regional
committees? What action, if any, is taken? What do we accomplish? If you
look at it strictly in respect to Webster’s definition, it is easy to become
discouraged. However, if you look at what we do in the spirit and interest of
the conference as discussed in our by-laws, you get a much better perspective.
I refer to the purpose of our conference, as explained in item I of the
by-laws. We are here to exchange and dissiminate  ideas, to explore new areas,
and to work together for common goals. In doing these things we in fact
accomplish what we set out to do.

Activit ies

President Reagan’s private Sector Survey (PPSSCC) to reduce cost and improve
programs in the federal government made three basic recommendations concerning
the soil survey program. They are as follows:

1. Improve management of soil survey operations.
- Implement critical path management system to replace CASPUSS
- Revise schedules for completing each phase of the soil survey
- Install automated entry-order system at NCC
- Balance number of soil surveys and available personnel
- Prepare 3-year plan for reducing backlog
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2. 1mpr0ve  cartographic services and products to ensure quality soil
surveys
- Furnished rectified color IR imagery for all soil surveys on time
- Improve current map finishing procedures
- Increase use of orthophotography and computerized map processing
- Use outside contacts more effectiely  for map finishing

3. Change manuscript editing process
- Transfer major editing responsibilities to NTC’s
- Install automated text editing equipment
- Improve capability of word processing equipment
- Seek changes in authorities and procedures for working with GPO

A plan has been developed for implementing the recommendations. Some actions
have already taken place. Recommendation 3 concerning the manuscript editing
process has already impacted our operations at the NTC. Since January 1984 all
soil survey manuscripts have been edited at the NgNTC. In addition, the final
editorial approval for manuscripts is at the NTC. i.e., no editorial reviev of
manuscripts is done at the National Office. In October 1983 the Soil Survey
Staff received an IBM Displaywriter , on which we can receive and send
manuscripts via telephone modem. We are awaiting shipment of a second
Displaywriter, sometime early in FY’85. We are in the process of justifying
the purchase of a disk-to-disk converter that will enable us to enter and use
soil survey information in the Displaywriter even though information is on
diskettes not compatible with the Displaywriter. Thus. much of the rekeying at
the NTC will be eliminated.

Just a few words about the on-going Soil Survey Program Eval~uatian.  Soil
Conservation Service policy in accordance with legislation requires that
programs be systematically evaluated with respect to meeting SCS goals and
objectives. The Soil Survey program is currently being evaluated. The
evaluation centers around the following five issues,

1. What should be soil survey program balance for the Soil
Conservation Service?

- Basic Soil Services vs Project Mapping; National vs State
priorities; International Program

2. Are soil survey program activities consistent with current
policies and objectives?

- Does adequate quality control exist? - Proper design to get
adequate information at minimal cost. What are effects
of non-SCS funds on the program?

3. Does the soil survey program operate efficiently?
- Examine overall organlzational structure; training. etc.

Management of project mapping.

4. Do soil surveys address the needs of users?
- Do soil surveys provide needed information to SCS and

non-SCS users? Does the soil survey program educate
its users?
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5. Does the soil survey program develop and/or adopt new approaches
to serve current and future needs?

- Information adequately presented to users?
Do development and research activites in soil survey program
provide adequate support for quality products?

Soil Survey Manual - Work on the Soil Survey Manual continues. All chapters
except for chapters g and _ll_ are now out for review and testing. Chapter 8
deals with soil investigations and chapter 11. soil interpretations. Chapter
11 is currently being edited and should be out for review in’2 or 3 veeks.
Major work on chapter 8 is being done by the folks at our NSSL. Perhaps Ron
Yeck can fill us in later on the status of that chapter. Current plans are to
get revised drafts of chapter 4 and 5 out soon and revised drafts of all
chapters out within 1 year.

The National Soils Handbook was issued late last fall. The National office
will update, probably within a year. When you find errors and omissions, let
us know.

Areas of Concern

All of you State Soil Scientists heard Dr. Arnold’s presentation on “The
National Soils Handbook - How to Use It” which he gave at the State Soil
Scientists’ meeting this past February. His presentation was later transmitted
to you under National Bulletin No. 430-4-14. Dr. Arnold presented this
discussion because of his concern that the National Soils Handbook was being
translated by too many people into a set of rigid ales and regulations. He
stressed the fact that the NSH provides guidelines and flexibility.
Unfortunately, he did such a good job that some folks have mistakingly taken
this to mean that now we don’t have to pay attention to the NSH at all. If we
disagree with something that’s in it, we just won’t do it. The fact that there
are currently numerous discrepancies between the NSH and the Soil Survey Manual
doesn’t help. This obviously was not Dr. Arnold6 intent. As he states in his
paper, it is important to use standards for describing and defining soils: the
NSH is a set of guidelines and suggested procedures that work; and doing these
things makes us effective and helps us get our jobs done. So. we will be
following these guidelines. As to discrepancies, where there is a discrepancy
between the NSH and the manual. the NSH will take precedence. As revised
chapters of the manual are released they will agree with the NSH.

Updating older published soil surveys is receiving more and more attention. It
will continue to do so as we complete the once-over mapping. If you stop to
think about the statement we’ve made that “a published soil survey is good for
about 25 years,” then we have a much bigger need for updating than you might
f irst  real ize . For example, of the 201 published soil surveys here in the
Northeast, 21 of them are currently 25 years or older.. In’just slightly over
10 years (1995) we will have 75 of them over 25 years old. Nearly all of these
surveys require some form of updating in order to satisfy the needs of users,
The question is how much? That “how much” can range anywhere from only
updating the interpretations to recorrelating , redrafting, and in a few cases,
to complete remapping of the area. The idea is to know precisely what is to be
done and if the usefulness of the soil survey will be increased enough to
justify the expenditure. Your evaluation must accurately identify and document
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needs. The evaluation must be extremely thorough if we are to successfully
cxmpete for our limited financial reaourcea.

Program Emphasis  in the Northeast

improve  evaluations of updating needs for older published soil surveys.

Increase efficiency of project soil mapping.

Improve our soil data base.

Increase the use of soil resource data.

Continue to work on improving packaging and presentation of soils information
in targeted areas.
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NATIONAL SOIL SURVEY LABORATORY ACTIVITIES
R. D. Yeck, NSSL Liaison to the Northeast

SCS, Lincoln, Nebraska

Introduction

My remarks will address three general topics today. First, I will discuss
activities in which NSSL has been involved in the Northeast during the 2 years
since we last met. Next I’ll talk about national activities of the NSSL because
they affect the Northeast in varying degrees. Finally, I plan to look ahead at
the changing role of laboratory data within the NCSS.

Activities in the Northeast

In the last 2 years the NSSL has analyzed 440 samples from 70 characterization
projects in the Northeast. Additionally, there were 134 samples from reference
projects for a total of 574 samples from June 1982 through June 1984. This
averages to about 6% and 4 horizons per pedon for characterization and reference
samples, respectively. This represents about 6 percent of the overall NSSL
analytical workload. Samples were from 10 of the 13 states, and 7 states had
more than one project. About 20 to 30 percent of the characterization effort in
the Northeast is from the NSSL with the bulk of the analyses from experiment
station laboratories.

We are involved in some work in addition to pedon characterization. We recently
analyzed samples from New York to use as part of the study to verify and
calibrate the DRAINMOD, a computer model used throughout SCS by engineers to
determine maximum moisture utilization. In a cooperative project with the NENTC
Soils Staff and the ARS Appalachian Soil and Water Conservation Research
Laboratory located near Beckley,  West Virginia, we are doing some clay
mineralogy analyses. Also, Dr. Bob Grossman of our staff has been carrying out
some soil moisture studies, including some in the Northeast. Some of you may
have been involved in those. Both characterization analyses and interagency
cooperation will remain an important part of the NSSL work in the Northeast.
For future years, we need to. think together of the need to shift into other areas
of assistance as well. I’ll touch on that again when I talk about looking ahead.

General NSSL Activities

Now let me talk about NSSL activities that are not restricted to but are of
interest to the Northeast.

The lead-cadmium study is essentially finished. The results will he published
as an SSIR. If you need data from the project prior to its publication, contact
Dr. George Holmgren at the NSSL. Several of you were involved in that study,
and I thought you would be interested in its status.

Spodosols remain a topic of interest not only here but also nationally and
internationally. Late last year, representatives of each soil staff,  the
National Office, and several others met at the NSSL with the objective of
deciding how best to use the spodic horizon data set at NSSL and also list
highest priority items for addressing needed changes to Spodosol criteria in
soil taxonomy. Bob Rourke will discuss this later in the program. One result of
that meeting was an International Committee on Spodosols (ICOMOD) circular sent

,38



2

out by Ted Miller, ICOMOD chairman. Bob Rourke did much of the assembling and
editing of this circular while he was working at the NKNTC in Chester. Also, a
set of papers that include the procedures for the spodic horizon field kit are
in the final editing for publication in the Soil Science Society of America
Journal. The titles and authors are as follows:

Field estimation of amorphus  aluminum with 4N KOH. G. G. S. Holmgren
and .I. M. Kimble.

Field identification of Spodic horizons with KOH-extractable aluminum
and humic acid color. G. G. S. Holmgren and R. D. Yeck.

An evaluation of KOH-extractable aluminum in Andepts (Andisols).
J. M. Kimble, C. S. Holxhey, and G. G. S. Holmgren.

A simple calorimetric  measurement for humic acids in spodic horizons.
G. G. S. Holmgren and C. S. Holxhey.

Publication of these papers will make the material on the spodic horizon field
kit more accessible and also provide the rationale for this procedure.

Recently, distribution was made to each state of printouts of data analyzed at
the NSSL since 1978. Conposite printouts were also sent to each NTC along with
an index of data sent to states within their region. By now, states have already
also received computer generated Soils-8 forms based on the same data as the
printouts. The intent is to verify the Soils-E’s in each state and indicate
those data that do not merit indexing in the Soils-8 file. A draft to modify
procedures for handling Soils-E’s as outlined in the NSH has been sent to the
National Headquarters Soils Staff. We are still searching for a data management
system to accommodate all Soils-8’s and make themmore easily accessible. Also
available, upon request, for NSSL projects, are interpretative data sheets
reformatted to provide engineering data and more detailed soil moisture and
coarse fragment information as well as several other properties.

While we are on this general topic of computer generated materials, I should
also again mention the availability of programs for microcomputers to store and
produce pedon descriptions. The programs were developed by Dr. Maurice
Mausbach. That information was included as a news item in the last NKCSSC
newsletter. As indicated in that article, the programs are now written for
Apple and Radio Shack microcomputers.

Changing topics now, let me discuss some modifications being considered for the
structure of courses taught by NSSL for using and understanding laboratory data.
I would welcome any comments you have about this. Briefly, two courses are
presently taught. One, called Soil Laboratory Data--Procedures, is designed
mainly for Soil Survey party members with just a few years experience. In
addition to the topics dealing with understanding data, emphasis is on use of
field kit measurements to supplement lab data. The second course, Soil
Laboratory Data--Use, also deals with understanding data interrelationships but
is directed more toward experienced party leaders and state office level staff.
There is more emphasis in the latter course on project planning and
administrative procedures, and management aspects of laboratory data gathering
and use. Proposed modifications would add a fundamentals correspondence course
as a prerequisite to the classroom courses. It would deal with topics such as
plotting data, weighted averages, etc. The second two courses would be much as

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



3I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

presently configured but with less topic overlap and the more advanced one would
be taught only at NSSL. More effort would be made to have participants receive
the training in the planned sequence. In addition, an advanced training program
would be individualized for a soil scientist, working together with an NSSL
.staff member, for in-depth analysis of data from his or her area, primarily for
interpretations. Plans are to implement the modified approach for the 1985-1986
sessions.

Looking Ahead

We have more data available now than ever before, partly because we are
benefactors of active characterization programs, some of which have been ongoing
for over 30 years. In addition, analytical efficiency and production has
increased in recent years because of new technologies. This is exciting but it
also requires more planning for handling the data than before. We need to take
the time to structure our local data bases to build in as much flexibility as
possible. That usually means involving the available ADP experts, as a minimum,
and ideally other discipline leaders such as agronomists, foresters, engineers,
etc.

With the availability of more data, we have the opportunity to generalize data
more. One of the ways data are generalized now is using them as part of computer
models, s.ch as DBAINMOD,  EPIC, and many more. Part of our obligation is to
advise those who use our data for models. They need to understand how the pedons
for the data were selected and something about the different analytical
procedures. Generally, we need to help them understand limits beyond which they
should not extrapolate the data. The ability to handle more data allows us to
make more complete use of the characterization data. I’think it opens up some
new possibilities for soil survey interpretations. I feel our emphasis should
now shift in that direction. The individualized training that I mentioned
earlier also moves us in that direction.

Part of air agenda this week is to talk about undergraduate preparation for
career soil scientists. For a number of years, we’ve talked about the changing
role of soil scientists in the NCSS. As soil scientists move more quickly to
positions primarily involving basic soil services, their understanding of
landscapes and field techniques from on the job training may be much more
limited. As a counterbalance, we may need to include more field work as a
requirement for undergraduate degrees in soil science.

Finally, a word about future analytical capability of the NSSL. Because of the
1985 staffing plan, we may lose most of our student help. They do a major part
of our analytical work. I mention this because if it happens, it may decrease
the turnaround time on projects to which we are already committed and may reduce
our future commitments. You need to know of that possibility. We are studying a
number of alternatives to maintain our present production level, and hope one of
those will work out. If any of you want to talk specifically about any of the
topics I’ve mentioned, I shall be happy to do that.
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Synopsis of Comments
Made at the 1984 Northeast

Cooperative Soil Survey Conference, June 11, 1984
by Fifi Nessen, DEQE Sludge and Solid Waste Program Manager

Massachusetts's Regulations for the Land Application of Sludge and Septage were
promulgated in November, 1983. The major provisions of the regulations are:

1. The Department must approve sludge and septage as being suitable for
beneficial use Drier to land auulication.. .
a.

b.

c.

The responsibility for obtaining such approval lies with owner or
operator of sludge and septage facilities.
Sludge and septage must meet specific standards of quality, based
upon the category of intended use. Standards which include criteria
for level of pathogen reduction and for concentrations of heavy
metals and PC&, are based on USDA and EPA recommendations with some
modifications. Of particular significance are the Massachusetts
standards set for cadmium, lead, and PCBs which are more protective
of public health than EPA's regulations.
There are three categories of intended use:
TYPO I Sludge and sludge products for unrestricted public use.
Type II Sludge and septage suitable for agricultural use, subject

to D.E.Q.E. approval of the site.
Type III Sludge and septage suitable for only non-agricultural use,

subject to D.E.Q.E. approval of the site.
(see Attachment A for Criteria for Suitability)

2. The use of Type II or Type III sludge or septage requires DEQE approval
of the method of application and the site of application in the form of
a Land Application Certificate.(Quality standards for Type I are so
high that the material can be used safely in the same manner as a com-
mercial fertilizer or soil conditioner). The Department will seek local
board of health concurrence as a prerequisite for approval.
a.

b.

c.

The site must meet certain criteria including sbil texture and
drainage, slope, depth to groundwater and to bedrock, and buffer
distances to public and private water supplies. Of particular
interest to soil scientists is DEQE adoption of USDA's soil texture
classifications and the use of mottles as a means of identifying
drainage suitability of soils. DEQE's intent is to enable project
proponents to use SCS's Soil Survey data as a preliminary source of
information about a site fallowed  by field investigation after
initial DEQE review of site suitability.
The rate of application of sludge or septage is limited by either
the nitrogen needs of the crop or specified amounts of heavy metals
or PCBs added to the soil, the lowest amount being the limiting
factor. Limits for heavy metals and PCBs have been determined on a
worst-case basis. (See Attachment B for Application Rates)
Special requirements are prescribed for surface application of
sludge or septage, application prior to planting crops for direct
human consumption, application at the time when crops are growing,
grazing cattle, public access, and times of year when application
can OCC"T.



,*- . Attachment A

WTFRIA F O R  SUITABII ITY

TYPEL

O G F N S  R E D U C TI ON

HEAVY METAL CONCENTRATION
I P P M- D R Y  WFIGHT)

CADMIUM
LEAD
N I C K E L
ZINC
COPPER
C H R O N  I  U M  (TOTAL)
MERCURY
MOLYBDEUM
BORON

PCS’S (PPkl  D R Y  W E I G H T )

F E R T I L I Z E R
S O I L  C O N D I T I O N E R

ORGANICS-  ONLY THOSE
FOR WHICH ZRINKING
WATER STP.NDARDS  OR
G U I D E L I N E S  EXIST,

MINIFIUI!  REQUIREMENT

1
f4INIMUM REQUIREMENT
REQUIRED FOR SURFACE I

A P P L I C A T I O N ,  F O R  CER-
TAlN CROPS GROWN FOR
DIRECT HUMAN CONSUMP-
T I O N  P L A N T E D  W I T H I N 1k
MONTHS OF APPLICATION

I

GREATER 1 HA
T Y P E  I I

I

I

#,! GREATER :-it1A
LESS THAN 5

REQUIRED ONLY WHEN
APPLIET!  OVER AN I
E X I S T I N G ,  P L A N N E D  O R
POTENT1 AL PUBLIC
DRINKING WATER SUPPL

l PSRP - PROCESS WHICH SIGNIFICANTLY REDUCES PATHOGENS
FFRP - PROCESS WHICH FURTHER REDUCES PATHOGENS

# PCB LIMIT OF 2PPM WHEN APPLIED TO PASTURE LAND,

I
-I

_/-”

I



Attachment B

APQLICATIONF ,z

THE APPLICATION RATE SHALL BE DETERMINED BY THE LOWEST OF THE
FOLLOWING L IMIT ING FACTORS:

1, A N N U A L :

A ,
i;n !2X%“-“?l!i  ~hiiiPP~R A C R E

2, C U M U L A T I V E  A D D I T I O N S

5wsANcE CFC I FSS T H A N  5

CADM I UM 485 LBS/ACRE

Z I N C 250,O LBS/ACRE

COPPER 125,O  LBdACRE

N I C K E L 50,O LBS/ACRE

LEAD 445* LBS/ACRE

PCBS 2 ’  LBS/ACRE

* TOTAL INCLUDES BACKGROUND LEVEL

I-
CFC 2 Of? MORF

4,5 LBS/ACRE

500 a 0 LBdACRE

25080 LBS/ACRE

loo,0 LBdACRE

600* LBS/ACRE

2 ”  LBS/ACRE
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Spodic  Horizon Classification

C .  Uang

Land Resource Research Institute, Ottawa, Canada

Contribution No. LRRI 84-34

Introduction

Soils with high illuviated amorphous Fe and Al, conxnonly  complexed
with organic carbon, having properties such as high P fixation capacity, very
strongly acid sola and very high pH dependent CBC are recognized at the order
category in Soil Taxonomy. This logic behind spodic horizon classification is
well accepted by other countries in the world including Canada. We are
debating some of the details of the current criteria, not the basis of them.

Problems with our current classification criteria

1. The ratios of (Pe+Al)p/clay  and (Pe+Al)p/(Pe+Al)d.

Podzolic  soils are a major soil order in Canada. In our 1983 note
(McKeague, et al.) more than 200 pedons of Podxolic  soils from coast to coast
were studied. More than 60% of the studied pedons were excluded from
Spodosols because of the above mentioned ratloa. Ue feel that the ratio of
(Pe+Al)p  to clay should be lowered from 0.2 to 0.1, as many Podzols have
illuviated clay in conjunction with amorphous materials in the B horizons.
For example, 50 sandy Podzols of the province of New Brunswick had an average
clay content of 3% in the B and C horizons and 10% in the Bf (Ba) horizons
(Wang and Rees,  1980). Much of the clay in Bf horizons was illuviated (Wang
and McKeague, 1983). Due to the high clay content in B, none of these soils
met the (Fe+Al)p  to clay ratio of 0.2. But nearly all of them met the ratio
of 0.1. A paper by Stanley and Ciolkosz, 1981 also expressed similar
concern. Ue also believe that the ratio of (Fe+Al)p  to (Fe+Al)d  of 0.5 or
higher should be dropped. Citrate-dithlonite solution extracts fine
crystalline  iron oxides which are inherited from parent material rich in red
shales and sandstone. An example was given by McKeague,  et al. 1983.

2. Pyrophosphate extraction method

Some fine particles may remain in suspension in pyrophosphate
extracts even after the treatment of auperfloc  and low speed centrifugatlon.
Schuppll  et al. 1983 indicated that for spodic-like horizons the fine
particles In suspension can be satisfactorily removed by high speed
centrlfugation  (>20,000  g) or by the combination of superfloc and high speed
of centrifugation  as is done in New Zealand.
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3. Inorganic amorphous materials

Farmer et al. 1980 reported the occurrence of imogolite (Al silicate)
in several podzolic B horizons (similar to spodic B) in Scotland. There was
more inorganic AlrFe than organic Al+Pe in these podzolic B horizons.
Inorganic  amorphous materials are estimated by the difference between amounts
extracted by oxalate  and pyrophophate. For example, amorphous inorganic Al is
estimated by Al, - Alp. Organic amorphous material is estimated by
extracting soil with pyrophosphate solution.

Farmer thinks that the lmogolite  in the podzolic B horizons Is
pedogenic and 16 formed from illuviated inorganic, amorphous Al and Si
complexes. He believes that the illuviation of inorganic amorphous materials
is a major process in podzolization.

In a recent study (Wang et al, 1984) we found that many Spodosole  in
northern Quebec have a ratio of inorganic to organic amorphous Al of more than
3 in the lower B horizons and that these horizons contain imogolite. For the
Spodosols of southern Qusbec this ratio was around 0.5 in spodic B h o r i z o n s
and no imogolite was found. Thee ratio of Inorganic to organic amorphous Fe
In spodic B horizons varied from 0.5 to 6, similar  to Al. No imogolite was
found below the  solum In any of these soils in &bee.

It is clear that inorganic amorphous materials is co-n in many of
our podzol-like ~011s. Our current pyrophosphate method which extracts only
organic amorphous material la not an adequate method in classifying
podzol-like soils with high inorganic amorphous material.

Some recently proposed methods

1. McKeague, et al.  1983
Ue have briefly discussed this.

2. nob,  1983

Main cr i ter ia  are:

1) Have more Cp+Alp+Fep than B horizon or Ap if B ia absent .
2)  Have  Cp+Alp+Pep  20.5%
3) Have Cp to (Al+Fe)p  atomic ratio between 5.8 and 25.
4 )  Illuviatlon index  25.0

We found that criteria 1,2 and 4 can be easily met by all of our
podzolic B horizons tested. In fact, these criteria were also met by a number
of argillic and cambic horizons  tes ted. However, the 3rd criterion, i.e. have
atomic ratio of Cp to (Al+Fe)p  between 5.8 and 25, was not met by most of the
podzolic B horizons we tested. We reworked some published data (McKeague,
1968) and summarized  in Table 1. Only three of these podzolic B horizons meet
the 3rd proposed criterion for spodic horizons although seven of them do meet
the current chemical criteria. Lowering the atomic ratio will not help since
many argillic  and cambic horizons also met all other criteria.

I
I
I
I
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Table 1. Some Chemical Properties of Podzol B horieons

Horizon $ Ornanic c

% Pyro. Ext. Atomic Ratio

CD Pt?D Ale CD/A~D+P~D

Bhf”

Bfh

Bhf”

Bfhcg

Bh””

Bhc” *

Bhf””

Bhfc”

Bfh’

6.7 4.6 3.1 0.91 3.8

3.7 3.4 1.3 1.4 3.0

a.3 6.9 2.3 1.8 5.3

4.0 2.8 0.75 1.0 4.6

1.6 1.5 0.00 0.31 11

3.5 3.2 0.00 0.68 11

7.8 6.4 1.5 0.65 10

11.6 10.8 9.7 1.8 3.8

4.3 3.4 1.7 0.88 4.5

l end I* meet the current criteria of spodic B horizon.

l * meet the proposed criteria (H&me.,  1983) of spodic B horizon.

In a recent report of International Cowittee on the classification
of Spodoaols (ICOMOD, 1984). there is detailed information of some 28
Spodoaols of the United States including 7 Aquods, 5 Humods  and 16 Orthods.
Ue randomly evaluated 4 pedons  each of the three suborders according to the
proposed criteria by Mokma  (1983). We found that all Humods met the proposed
criteria but only half of the Aquode  and Orthods met the proposed criterion of
having Cp/(Al+Pe)p  atomic ratio between 5.8 and 25. Clearly, the proposed
spodic chemical criteria (M&ma,  1983) are inadequate for the Spodosols we
have tested.

3. Field testing method by Holmgren  and Yeck,  1984
The proposed field tests include two parts; estimate pyro Al by KOH

extract; and estimate humic and fulvic acid by first extracting with KOH
solution then acidifying with HCl to precipitate humic acid. We tested the
methods in both the laboratory and the field. The estimate of Alp by KOH
extract worked well, but the method for organic acids yielded turbid extracts
and resluted in poor replication even in laboratory. A modified method using
HCl.HP solution a~8 extractant waa better for distinguishing podeolic B
horizons from others (Schuppli  and McKeague 1984). In our view the proposed
field testing methods have one of the following two intentions: A. intended
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to estimate our current chemical criteria; and B. intended to replace our
current chemical criteria. Let “8 take a closer look at these two possible
intentions. There Is a lack of adequate Information to estimate our current
chemical criteria by the proposed field methods. Values such as Pep, Ald, Fed
and percent clay are not available. If the Intention Is to replace our
current chemical criteria with the suggested field criteria, we feel the field
methods Is not adequately quantitative. For example, the bulk density of
spodic  B horizons commonly  varies from 0.8 to 1.3 g/&j. This will greatly
affect the weight of the samples used In the field test. One of the most
significant Improvements in Soil Taxonomy over the previous soil
classification syetems  Is that the class limits are clearly and precisely
defined. However, we do believe the proposed field methods can be used to
enhance the uniformity In mapping of Spodosols by the pedologists  of a region.

Possible new approaches In the future

As mentioned earlier, more and more we realize that the inorganic
amorphous material plays an Important role In podzolization  or the formation
of Spodosols. A method which CM better estimate both organic and Inorganic
amorphous material will likely replace the current pyrophosphate method.
Following are two methods which may be used to estimate total amorphous
materials.

1. Oxalate method, (NH4)2  C204 pH-3,  with 2 to 4 hr. shaking.

Oxalate Is commonly used by soil scientists to estimate total amorphous
material (I.e. Al, Fe and Si). The drawback of this method Is that It aleo
dissolves magnetite and attacks some ash materials.

2. Hydroxylamine method NH20H.HC1, pH ~1, overnight shaking.

This method was proposed recently by Chao and Zhou. 1983. geologists, for
extracting amorphous Fe In sediments. Ue first thought that the extremely low
pH may result In dissolution of some  crystalline Fe from chlorite and somewhat
weathered mica. But our recent study of 4 minerals and 25 soil samples (Ross
et al. 1984) indicated that the hydroxylamine and the oxalate  methods
extracted similar amounts of Al and Fe. However, hydroxylamine did not attack
magnetite. A test based on a broader range of soils will be needed before we
can evaluate this method better.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I

Reference

Chao, T.T. and L. Zhou. 1983. Extraction techniques for selection
dissolution of amorphous iron oxides from soils and sediments. Soil sci. SW.
AlU.J. 47: 225-232.

Farmer, V.C., J.D. Russel, and M.C. Berrow. 1980. Imogolite and
protoimogolite  allophanea in spodic horizons; evidence of a mobile alluminum
silicate complex. J. Soil Sci. 31: 613-684.

Holmgren. C.C.S. and R.D. Yeck. 1984. Field identification of spodic
horizons with KOH extractable aluminun  and humic acid color. Soil Sci. Sot.
Am. J. 48: in press

ICOMOD, 1984. A brief review of Spodosol Taxonomic placement as
influenced by morphology and chemical criteria. Circular No. 1

McKeague, J.A. 1968. Humic-fuvlc acid ratio, Al, Fe and C in
pyrophosphate extracts as criteria of A and B horizons. Can. J. Soil Sci. 48:
2-i-35.

McKeague, J.A., C. Uang, G.W. Coen, C.R. Dekimpe, M.R. Laverdierre,  L.J.
Evans, B. Kloosterman, and A.J. Green, 1983. Testing chemical criteria for
spodic horizons on Podzolic soils in Canada. Soil Sci. Sot. Am. J.
47:1052-1053.

Mokma, D.L. 1983. New chemical criteria for defining the spodic horizon.
Soil Sci. Sot. Am. J. 47: 972-976.

Ross, G.J., C. Yang, and P.A. Schuppli. 1984. A comparison of acid
hydroxylamine and acid armsonium  oxalate solutions as extractants of free Fe
and Al from soils. Soil Sci. Sot. Am. J. 48: in press

Schuppli, P.A. and J.A McKeague, 1985. Evaluation of some field tests for
podzolic B (spodic-like) horizons. Submitted to Can. J. Soil Sci.

Schuppli, P.A., G.J. Ross and J.A. McKeague, 1983. The effective removal
of suspended materials from pyrophosphate extracts of soils from tropical and
temperate regions. Soil Sci. Sot. Am. J. 47: 1026-1032.

Stanley, S.R., and E.J. Ciolkosz. 1981. Classification and genesis of
Spodosols in the Central Appalachians. Soil Sci. Sco. Am. J. 45: 912-917.

Uana, C. and J.A. NcKeague, 1982. Illuviated clay in sandy Podzolic soils
Can. J. Soil Sci. , 62: 79-89.of New &u&wick.

McKeague, and H. Kodama. 1964. The occurrence of imogolite
of Quhbec. Agronomy Abstract

H.U. Rees. 1980. Characteristics and classification of
soils in New Brunswick. Can. J. Soil Sci. 60: 71-81.

Wang, C, J.A.
in some Spodosols

Wang, C., and
noncemented sandy

YK



I
I
I
t
I
I
I
I
I
I
I
I
I
I
I
I

SOIL RESOURCE DATA BASE DEVELOPMENT L/

G. L. Decker 21

Introduction:

The National Cooperative Soil Survey (NCSS) coordinates a joint effort to map
soils, collect data, interpret the maps and data, and promote their use. The
soil survey program is carried out by field and laboratory investigations.
The field investigations are usually of counties, parts of counties, or similar
areas. When they are completed, the results are published in a soil survey.
The published survey contains soil maps and a text that describes, classifies,
and interprets the soils. The laboratory investigations are site specific.
They provide basic data to help field investigators describe, classify, and
interpret the soils. The basic data are also used to show the relationships
between soil properties and soil performance.

The goals of the NCSS are to make soil surveys that inventory the Nation's soil
resources. record their locations, predict their performance under defined use
and management, enable the transfer of soil information from one location to
another, and contribute to the knowledge and understanding of our land resources.
One goal of the SCS is to make the data more available to the users. A workshop
was held in April of 1982 to identify data problems, data accessibility, and
future data and user needs. The workshop participants also developed short-
and long-range plans for designing and implementing an integrated, user-
accessible natural resource data base. Two subsequent workshops have been
held to monitor progress and to outline new tasks.

We currently have several large data bases located in different places, as
shown in figure 1.

r/ This paper was presented at the Northeast Cooperative Soil Survey Conference,
University of Massachusetts. Amherst, Massachusetts - June 11-15, 1984.

2/ National Leader, Soils Data Base Development; Cartography and Geographic
Information Systems Division, SCS, Lanham, Maryland
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MAJOR SOILS DATA BASES I

I
DATA UlCATION

LABlFNORY  DATA, , , , , , , , , , , , , , , , n , , NSSL,  LINCOLN , ~~EBRASKA I
KS-S, UNIVERSITIES
KC, KEHINGTON, D, C, I

SOIL DEsCRIPTIoNs, , I I I , I I I , I I I I I I I I NSSL, LINCOLN, NEBRASKPI IbRD kICESSING bUIFWNT
KC, HASHINGTON, D, C, I
NJ, Pm, IGW
CERL, URBANA, ILLINoIS I
FCCC, FCRT COLLINS, COLORADO I
ISU, &Es, ICWA
FCCC, FCRT COLLINS, C~LORAW I
CERL, uwNA, ILLINOIS

CGIS, ~SHINGTON, D, C,
I

KC- FORT WORTH, TEXAS
UNIVERSITIES I

FIGWE 1, - - NWR SOILS DATA BASES AND MEIR CURREIO LOCATIONS,
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Soil Interpretations:

The soil interpretations record data base contains estimated data for more
than 25 soil properties for the more than 14.000 soil series recognized in the
NCSS soil mapping program. Data given for each major layer of the soil include
particle size distribution, bu&k  density, available water capacity, soil
reaction, salinity, organic matter, and other layer characteristics. Data on
soil characteristics relating to flooding, water table, bedrock, subsidence,
and other characteristics are also given. The data base also contains
interpretations for uses such as: sanitary facilities, building site development,
recreation development, important crops, woodland. wildlife habitat, and
rangeland.

The data base is located at the Iowa State University Computing Center, Ames,
Iowa. The data are available on tape upon request from SCS. Tabular
printouts are available to SCS users via RJE equipment.

The data base is also accessible from the U.S. Army Corps of Engineers,
Construction Engineers Research Laboratory (CERL) Computer located at the
University of Illinois, Urbana, Illinois. The data are available to all users
in an interactive user friendly mode. Users may search for and list soil
series with common  properties or a combination of commc~n properties. Tabular
output similar to that available from Iowa State University is also available
from CERL via an interactive terminal.

A subset of the soil interpretations data base for the State of Colorado and
Indiana is also available to USDA users in an interactive mode using the
System 2000 data base management system (DBMS) at the Fort Collins Computing
Center (FCCC). Many kinds of user-specified table outputs are possible using
the DBMS natural language.

Between July 1983 and May 1984, SCS completed procedures to: (1) reformat
the soil interpretations data so that they are more compatible for data
processing, (2) enhance the retrieval of data from the CERL computer,
(3) merge the soil interpretations data base with the map unit use data base
on the CERL computer and (4) provide search capability for the merged CERL
data base.

In June 1984, the interpretation data for the whole U.S. will be loaded into
the System 2000 DBMS at the FCCC , and into the Relational Information
Management (RIM) DBMS at the University of Minnesota.

Map Unit Use File:

The map unit use data base contains data for more than 1,600 soil survey areas.
Soil mapping has been completed in these areas and meets the current needs of
the local people who use the information. The data base includes the name
and symbol of each map unit, the counties and major land resource areas where
each is mapped, the acreage of each unit, the percent composition of multi-taxa
units. and a soil interpretation record number and appropriate phase data that
will be used to link the map units to the soil interpretations record data
base.
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The map unit data base is located at the Iowa State University (ISU) Computing
Center.  Ames, Iowa. The data are available on tape upon request from the SCS
and tabular output is available to SCS via RJE equipment.

A subset of the data base for the State of Colorado and Indiana is available
to USDA users in an interactive mode using the System 2000 DBMS at the FCCC.
This DBMS can be linked to other System 2000 DBMS's such as the Colorado
soil interpretations DBMS. Many kinds of user-specified tabular outputs
are possible using the DBMS natural language.

Between June 1983 and May 1984, SCS completed the editing and the addition of
new information for over one half of the 1600 soil survey areas and the
remaining areas will soon be completed. The edited soil survey area data
has been loaded into the RIM DBMS at the University of Minnesota.

Short-range plans are to: (1) continue to enhance the map unit use-soil
interpretations data base search capability at the CERL computer; and
(2) load the data for the U.S. into the System 2000 DBMS at the FCCC.

Soil Descriptions:

Site specific data for NCSS official series descriptions and soil survey area
series descriptions are stored by word processing equipment and are printed
out to provide hard copy.

About 2,000 official series descriptions and an undetermined number of soil
survey area descriptions have been stored using word processors at the SCS
national technical centers (NTC'S) and State offices.

In December 1982, SCS completed procedures to store these 2,000 series
descriptions in text form at the USDA Washington Computing Center (WCC). Once
stored at the WCC, the data can be retrieved via RJE equipment.

In July 1983 through May 1984 SCS developed procedures to: (1) search the
series descriptions by computer, find unique phrases, convert the phrases
to National Cooperative Soil Survey (NCSS) codes, and create a data base
compatible with the site-specific laboratory description data base; (2) scan
all the original typed descriptions available with an optical character
reader (OCR) and search the results to create a data base; (3) capture
description data that was coded on mark sense forms several years ago and never
read because of the mark sense reader's mechanical failure; and (4) input
description data by use of a microcomputer.

Short-range plans are to: (1) propose and send out for review new field
description output formats that can be generated by computer from the coded
data, (2) investigate other procedures to input descriptions, and (3) propose
procedures for automating the non-site specific data (e.g., range in
characteristic) associated with soil series descriptions.
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Laboratory Data:

Data on the physical, chemical, engineering, and mineralogical properties of
many soil series are stored in computers at the National Soil Survey
Laboratory (NSSL) in Lincoln, Nebraska, and at nearly all the cooperating
state universities. The coding system for these data was developed by NCSS
and published as the "Pedon Coding System for the NCSS."

The laboratory data base at the NSSL contains laboratory physical and chemical
data for more than 10.000 soils and engineering test data for more than 1,200
soils. They physical and chemical data are available on computer tape from the
NSSL. The engineering test data are available to USDA users from the USDA
Washington Computing Center (WCC).

SCS recently completed procedures to input and retrieve the engineering test
data from the WCC via remote job entry (RJE) equipment.

SCS is developing procedures to: (1) convert all the existing NSSL data into
one format, (2) index the NSSL data currently on the computer, (3) input the
index data for other SCS and university laboratory data not in the NSSL system,
and (4) "se a microcomputer to input the field pedon description data associated
with the laboratory data.

Short-range plans are to select physical, chemical, and mineralogical data for
typical or benchmark soils. The index and field descriptions will also be
included. The data will be stored on a commercial computer for public "se and
on a IJSDA computer for USDA use.

Soil Survey Geographic Data:

The detailed soil survey geographic data base (SSURGO)  contains data for more
than 500 soil survey areas. Approximately 50 soil survey areas are line-segment
coordinate files representing the soil boundaries digitized from detailed
soil maps, while the remaining files are grid (cell) files representing the
dominate soil or soil at the center of the encoded cell.

SCS has developed technical working draft standards for the digitizing, storage,
and exchange of soils data. Line-segment soil map files are currently organized
by 7% minute topographic quadrangle units each containing a header record, x, y
geographic coordinate record, soil map symbol to the left and right of the
line-segment record, and the soil symbol file. Plans are underway to add a
special soil map features file which would contain such features as. soil spot
symbols (clay spot, sandy spot, slip, stony spot), depressions, wet spots
levees, wells, soil sample sites, etc.

The line-segment working draft standards apply for soil maps compiled on
orthophotoquad or 7% minute topoquad bases. Digitizing accuracy requirement for
the soil boundaries are +.OlO" and +.005" for the quad corners. The coordinate
files can be output as latitude/longitude UTM, or state plane coordinate files
depending on user requirements, although we prefer to output by latitude-
longitude.
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The cell soil map files are organized as 80 column card-image files for each
soil survey encoded. The cell-size is generally 10 acres but ranges from
2% acres to 160 acres. The 80 column record includes codes identifying the
soil survey project, state, column and row number, and abbreviated two
character soil symbol. The data is stored at the SCS South Technical Center
in Fort Worth, Texas, and is available on tape to users upon request.

Short-range plans are to: (1) update the working draft standards to include
special soil map features, latitude-longitude coordinate file exchange, and
more complete header records; (2) develop a more complete inventory of digitized
soils data, by SCA and by others, and make general districution  of such an
inventory; (3) investigate and evaluate the accuracy of line-segment procedures
for soil maps on non-ortho aerial photographic bases; (4) develop a procedure
for contracting for line-segment digitizing.

Long-Range Plans:

Long-range plans are to: (1) develop procedures to aid SCS field offices in
filling data voids, correcting errors in the data bases and applying data to the
automation of field office and field tasks; (2) document and define the soil
data items and develop a data dictionary for all the soil data collected, (3)
document relationships between soil data attributes; (4) identify and document
linkages and relationships between soils data and other natural resource data;
(5) determine the appropriate combination of DBMS software and computer hardware
that will be available to SCS and other users; (6) determine and document the most
efficient way of storing the attribute data in the selected DBMS, and coordinate
data in the geographic data base; (7) develop software to link the attribute
data with the geographic information system; and (8) to load the data into
computer systems for trail, use, and evaluation and then implement the integrated
system.

Data Management:

A normal step in the evolution of processing data in an organization is "going
data base." To some, going data base simply means using a data base management
system (DBMS), which is a commercially available software product. To others,
it means the integration of several independently developed application systems
that have overlapping data requirements. To still others, it means the ability
to get reports by issuing commands rather than by writing programs. Going data
base for the SCS includes all three.

The American National Standards Institute (ANSI) has developed a three-level
model of data base systems that is useful in understanding our task. A part
of that model is depicted in figure 2. For each program or human user, there
are separate view, or schema, of the data stating what types of data are
available. At the logical or conceptual level, there is a single view of schema
stating what types of data there are. This view is essentially a union of all
the user views. An important characteristic of these two levels is that they
do not show how the data is stored. That function is reserved for the physical
level where there are a set of file organizations each of which positions, orders,
and, in some cases, indexes a set of data.
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Figure 2.-- Three-level model of a data base system (1).
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Going data base has several advantages. Data independence is one. Data
independence means that the DBMS insulates application programs from changes
in how the data is stored. A second important advantage is increased speed and
ease of use by two types of users--programmers don’t have to write file
manipulation routines and non-programmers can use a high-level command language
to define,  update,  and retrieve data. Other, secondary advantages are:
redundancy control,  inconsistency control,  standards enforcement, security
and integrity capabilities,  and lower overall  cost,

These benefits are achieved at some price. DBMS have overhead costs: they
take up space and time in the computer, they require competent support people,
and they require the intellectual effort of  designing an integration system
by people ,  in  th is  case  so i l  sc ient is ts , knowledgeable in the uses of the data.

To obtain the above benefits, the f irst step is to determine what types of
data exist and how they are named and related. We are identifying,
documenting, and communicating knowledge about data through a graphic form
cal led  a  log ica l  data  s tructure  (LDS). An LDS is simple, consisting of only
f ive  major  not ions :  ent i ty ,  at tr ibute ,  re lat ionship .  re lat ionship  descr iptor ,
and  ident i f ier . Figure 3 is a graphic representation of an LDS for a simple
management application.

An entity is a generic group of objects about which information is maintained.
An entity instance is a unique occurrence of  an entity.  In figure 3,  “employee”
is an entity and an individual employee would be a entity instance.

Entities are described by attributes and relationships with other entities.
Attr ibutes  are  character is t i cs  o f  the  ent i ty . Attributes of an employee are
the person’s name, employee number, age, etc. Relationships are structural
associations;  in the LDS in figure 3,  “employee” has a relationship with the
“department” because employees work in departments. An attribute is a single
valued descriptor of  exactly one entity. A relationship is binary; two entities
part i c ipate  in  a  re lat ionship . Each entity in a relationship both describes and
is described by the other;  thus, there are exactly two descriptors for each
re lat ionship . The degree of a relationship descriptor is the number of instances
of the describing entity that are associated with a single instance of  the
descr ibed  ent i ty . Relationship descriptors may be either single-valued (degree
is one) or multivalued (degree,  or average degree if  it  is  variable,  is  greater
than one.) At most, however, only one descriptor of a relationship may be
multivalued. In figure 3, there are both employees-of-department and department-
of-employee. Since there are many employees In a department, the degree of
employees-in-departments is greater than one. Since each employee is in only
one department, the degree of department-of-employee is equal to one. Multivalued
re lat ionship  descriptior  are represented by “chicken feet” in f igure 3.
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The fifth LDS notion Is the identifier. An identifier is a subset of
attribute or relationship descriptors whose values are unique for each
entity instance. Each entity has one or more identifier; the first subset
is termed the primary identifier. For the example in figure 3, the primary
identifier for the entity "employee" is the attribute "employee number," and
a secondary identifier is the attribute "social security number."

The intent of the LDS is to capture unambiguously the data's semantics. To
do this, the LDS must be well formed, that is, attributes must be single valued
and every entity must have at lease one identifier. The data must be
homogenous--every instance of an attribute must have the same meaning. An
example of non-homogeneity is the FIPS code, in which a value may refer to a
state or (almost) a continent. Given that the LDS is well formed, the proper
way to judge its quality is its fidelity of meaning. Does it express the user
community's view of the world? Does it use meaningful words? A poor choice of
words means that the LDS won't communicate. A poor structure won't capture the
meaning and therefore can't store useful data.

An LDS can be developed by examining existing documents and programs and by
interviewing users. Documents exist for each application system but are of
varying quality. Names of data and encoding schemes differ for different
applications. Program source coding may be the only accurate repository of how
data gets transformed. For manual systems and especially when integrating
independently developed applications, interviews with real people (here, soil
scientists) are absolutely necessary for uncovering subtleties in the data and
for recognizing and resolving conflicts in the different definitions and
user applications of the data.

The Soils LDS:

The Logical Data Structure (LDS) approach to data base management system
design has been used for several years on management-type data. The SCS is
applying the LDS approach to data base management system design on natural
resource data. Figure 4 illustrates how LDS data types relate to soil data.
"Soil series" is an entity. "Soil series name" is one attribute of the
entity "soil series." Relationships between entities are identified by a line
connecting the entities; and each relationship has two relationship descriptors.
There are both (many) soil series-of-taxonomic classification and taxonomic
classification-of (one) soil series. There are many soil series In one soil
taxonomic classificatln but only one taxonomic classification of a series.
Each entity has one or more unique subsets of identifiers. The entity "soil
series" is identified by both the soil series name and the taxonomic
classification. The entity "taxonomic classification" is identified by a code
as the primary identifier and by a name as the secondary identifier.
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LDS DATA TYPES
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Figure 4 .--Logical data structure (LX) notions as they apply to soils data.
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The LDS for the primary SCS soil survey data is being developed as the first
step in "going data base" with SCS's natural resource data. The documentation
of this data knowledge has been acquired through the "se of existing documents
and through meetings and workshops with soil scientists. economists, and
other rtxource  scientists who are familiar with natural resource data. There
have been many discussions and disagreements over data definitions, data
collectors and users to look at the whole and come to an agreement on
definitions and relationships. This is essential for all DBMS's and for
obtaining consistent results in any evaluation and analysis of the resources.

Figure 5 illustrates an LDS for sc~me of the soils data that have been
documented thus far. The first component of the LDS developed was for the
soil series-soil taxonomy relationships. This relationship is simple compared
to relationships for the other soil data components. For example, starting
with the soil series, there are many soil series In one family, many families
in one soil subgroup, and so on through each higher level in the classification
system. There is only one of each soil family attribute, such as taxonomy
particle size, for each soil family; but there are many soil families that have
the same taxonomy particle size.

The second component of the LDS shown in figure 5 is the geographical
relationships of the soil map unit. There are many soil map units in one soil
survey area, but each soil map "nit is in only one soil survey area. Note that
there is a county-soil survey area combination entity between the county and
the soil survey area entities. This is required because one county may contain
more than one soil survey area, and one soil survey area may contain mure than
one county. A direct relationship between county and survey area would represent
a many-to-many relationship, which is not allowed in a LDS.

The third component of the soils LDS is the soil map unit-soil composition
relationships. The reality here is that one soil map unit may have no or
many soil components. no or many miscellaneous land types, and/or no or many
soil incl"sions. One soil component, one miscellaneous land type, or one
soil inclusion may occur in more than one soil map unit. This requires us to
put In three combination (assignment) entities so that we can document that
the appropriate soil component et al. is in combination with the appropriate
soil map "nit. Note that the soil component and the soil inclusion entities
are identified by both the soil series entity and the soil phase entity.
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The last component shown on figure 5 is the sampling unit-site and horizon
data relationships. This illustrates that one soil series may have many
soil pedons, which we call taxonomic sampling units, and my have many
arbitrary sampling units. One sampling unit has one set of site data such as
location, parent material, etc., and one site may have many sets of horizon
data such as field-observed data (color. texture, structure), chemical and
physical data, etc. Note that the horizon data primary identifier is horizon
designation if the data are from taxonomic sampling units and the horizon data
secondary modifier is layer depth if the data are from arbitrary sampling units.

Also note the one-to-one labeled relationships between the soil pedon entity
and the soil series and the soil map unit soil component/taxonomic  unit/class
determining phase combination entities. This relationship reflects the
typical pedon that represents the official series description of the soil
series and the typical pedon for the soil components in the soil map unit.

The LDS for all the soil attributes associated with the sampling unit site
and horizon data have been developed. This structure accounts for most of
the kinds of soil attributes collected. We will continue to expand the LDS
until all the soil data are documented. The complete LDS will include all
the other resource data, such as data for yields, land use, et. that have
been collected on sites where the kind of soil has been identified.

The completed LDS will enable us to determine the kind of DBMS that would be
the most efficient and cost effective for managing our natural resource
data. The step following the selection of the proper DBMS will be the
development of the physical data structure (PDS).

After the implementation of the total integrated soils system in 1985. the
SCS will be able to retrieve all textual and quantitative properties of a
given soil phase; perform searches on specific properties of soils; specific
classification or taxonomy of soils; and, if the soils map has been digitized,
go from location to soils to interpretation. The long-range goal of the
effort is to provide electronic graphic display of soils at the field survey
level to assist in both survey operations and land use decisions.
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Amou,nt

Nunbet and Amount of Checks Disbursed Each Year

Number

bunt

NOTE: Receipt and disbursement figures are estimated.
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SOIL ReSWRCE  INFORMATION SYSTEM (SAIS)
AUTOMATED ReSOURCE  MANAGEMNT  PLANNING SYSTEM (ARMPS)

The  USDA-Soi l  Conservat ion  Servioe  in Colorado is developing tuo major
computer  ass is ted  systems des igned  to  ass is t  in  natural  resource  p lanning .
The wSoil Resource Information System n (SRIS) i s  an  extens ive  natural  resource
data base. Integrated uith SRIS is a second system under development incor-
p o r a t i n g  t h e  p l a n n i n g  a p p l i c a t i o n s  u s e d  b y  t h e  SCS a n d  o u t l i n e d  i n  t h e
National Conservation Planning Manual. This system is called the Automated
Resource Management Planning System (ARHPS). T h e s e  s y s t e m s  a r e  being
d e v e l o p e d  with the oooperatlon  of Colorado State University and with the aid
of the Lahoratcry for  In format ion  So ienoe  in  Agr icul ture  Inc .  (LISA) ,  a  con-
sulting firm whose expertise l ies in systems analysis and design.

The project has tuo areas of  emphasis:  f irst, to develop a data base of
t a b u l a r  d a t a  u s u a l l y  f o u n d  i n  s o i l  s u r v e y  r e p o r t s  i n t e g e r a t e d  w i t h  o t h e r
n a t u r a l  r e s o u r c e  d a t a  s e t s . T h e  s e c o n d  a r e a  o f  e m p h a s i s  p r o v i d e s  t h e
methodology for linking these data sets with the technical information used by
SCS planners in conservation applioations.

The SRIS  is being developed and implemented using Data Base Management
System (DBMS) technology for both mainframe and mioro  computers. The parent
data base oontains all data for a state and is operational on the  USDA’s
mainframe located at the Fort Collins Computer Center. A oounty subset of
this data base can be downloaded to a relational DBMS  on a micro computer.
This  micro -based  SRIS version is targeted to SCS field offioe CQns%VatiOn
planning  act iv i t ies . A t  p r e s e n t  both a XF,NIX and  a  F&DOS v e r s i o n  o f  t h e
micro data base are being tested. SC.5 planning applications oontained in the
ARMPS system are thus Integrated into this f ield off ioe version.

SRIS c o n t a i n s s o i l s  d a t a , natural plant community and plant
c h a r a c t e r i s t i c s ,  a n d  c l i m a t i c  d a t a . The soil data is obtained frao three
sources. The SCS Map Unit Record (SOI-61, or the Map Unit Use File &lUUF),  is
oombined  uith specific  data on the S o i l  I n t e r p r e t a t i o n  R e c o r d  (SOI-5)  to
create a single phase Interpretative record. The oombination of these two
data files creates a oanblmd reoord which can have have more than 100 data
elements for each soil  map unit. Other  attribute data not included in these
records are added to the set. Examples of these additional data are: map unit
e l e v a t i o n ,  s o i l  tlllage g r o u p ,  p r e c i p i t a t i o n ,  a n d  ~011s i n c l u d e d  i n  t h e  m a p
u n i t .

The  natural  p lant  oommunity in format ion  is obta ined  pr imari ly  f rom the
SCS Range  S i te  Descr ipt ions ,  with some in format ion  obta ined  from the Plant
Informaton Network (PIN) and other souroes. Plants occurring on a range site
and certain oharacteristias  of these plants is linked to the range site data
s e t .
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Climatic date is obtained from weather station summaries. lhese  data
sets are linked to the soil map unit data set. The ability to relate these
sets creates a oouerful tool for correlating natural resource data and provid-
ing this data to users.

SRIS  Is being developed and tested in Colorado. It has reoently been
implemented in Indiana, and a subset of the system has been implimented  by the
SCS/BLM  Soil-flange Team in Nevada.

In Colorado MIS is being tested in three SCS field offices, one area
office, and the state office. The current work on SRIS, involves linking data
bases with planning applications and focuses on providing autcmatad  planning
tools to the District Conservationist.

Two planning tools (developed by the USDA/AM)  incorporated into SRIS to
date are the Universal Soil Loss Equation and the wind erosion equation.
These tools have been made interactive, are menu driven and require no formal
computer training to use.

To use these tools the us8r is asked to input the soil map symbols occur-
ring in the area to be evaluated. The program will extract the required soil
and climatic factcrs  from the data base. The u98r is then given the oppor-
tunity to change any data obtained fram the data base and will be pranpted  to
Input data not available from the data base. Ihe program  output documents the
erosion losses under both current management pfactlces and provides management
options for reducing erosion. An example output using the LISLE  tool is shown
In table 1.

One of the most effective uays to use the SRIS  data base is vis an inter-
active query. Interactive query allows the user to ask questions of the data
and obtain an immediate response. It also has the advantage of allouing the
user to query the data without learning a progrsprming  language such as Fortran
or Cobol. An example query might be to ask the data base for a list of soils,
and the total acres of soils which have been designated as capability class II
or III, have a yield of wheat of more than 20 bu/ac, and occur within Major
Land Resource Areas’s designated as D, G, or H. Soils with these characterls-
tics have been Identified as farmlands of statewide importance in Colorado.
Range and Soil scientists use SRIS both to list range sites correlated to
specific soils and to list soils correlated to specific range sites. These
simple listings save considerable time but more importantly result in better
owrelatlons. These query sessions inevitably stimulate additional queries
not considered when the session began.

Additional information about SRIS  or ARMPS can be obtained by contacting:

David Anderson or Tim Sueeney
Soil Conservation Service
Diamond Hill, Bldg. A, 3rd Ploor
2490 West 26th Av.
Denver, Colorado 80211

Phone Corn.  (303) 844-6342
FTS. 564-6342
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TABLE 1

The first table is a sunmary of  map unit data extracted frao the SRIS data
bases ,  the  aeoocd displays the caoulated  USLE o u t p u t .

SOIL EROSION FACTOR TABLE
DAVID ANDERSON FARM

---_-_-_--_---  - - - - - - -  ----w- ---_  w-----  ~---------_-  ---_-----  -----v
SERIES SURFACE SLOPE 5 CAPAB. USLE FACTORS WIND ERO. SOILS5
NAUZ TEXTURE RANGE COMP NIR IR K T R C WEG NUMBER

-_------------  -----_-  - - - - - -  - - - -  --_-_-  _--_-___-_-- ____-__--  -__--_
1) R I O 1 0 COLBY SILT LOAM, 1 TO 3 PCT SLOPES

COLBY SIL l- 3 85 4E 2B .43 5 90 65 4L KS0024

2) RIO4 BACA-WILEY COMPLEX, 0 TO 2 PCY SLOPES

EACA CL o- 1 50 4B 26 .28 5 go 85 6 coooo4
WILEY SIL l- 2 40 .37 5 4L co0055

----~--_------  -_-----  - - - - - -  - - - -  --_-_-  __~~~_____~~  ---___---  _ _ _ _ _ _

a/24/03
DAVID ANDERSON FARM

SOIL LOSS TABLE

TILLAGE  PRACTICES
____________________~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

HAPPING UNIT UP A DOWN CROSS SLOPE CONTOUR CRDSS  SLOPE CONTWR
SUMMARY HILL W/O STRIPS FARMING WIM STRIPS STRIPS

____________________~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
RIO1 0 COLBY SILT LOAM, 1 TO 3 PERCENT SLOPES

K: .43 R- 90 L= 200 I SEGE 2
T= 5 c. .55 S= 2 . 5

A) SOIL LOSS 6 . 6 5 .6 2.4
8) DIFF FROM T + 1.6 + .6 - ::,’ - 2 .6 - ::“4
C) MAX C VALUE .42 .49 .B3 1.13 1.67
D) MAX SLOPE LENGTH 79 136 799 2180 8054
E) P FACTOR 1 .oo .a5 .50 .37 .25
__________~_______~_~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

NOTES :
A) SOIL LOSS IN TONS/ACRE FOR EACH P VALUE.
B) DIFFERENCE IN EROSION RATE FROM T VALUE. A ‘+’ INDICATES THAT EROSION

EXCEEDS T; A ‘-’ INDICATES lliAT  EROSION IS LRSS THAN T.
C) THE MAXIklJH  C VALUE THAT WOULD KEEP SOIL LOSS UNDER T, FOR THE GIVEN SLOPE.
D) THE MAXIMJM SLOPE LENGTH THAT WOULD KEEP SOIL LOSS UNDER T, FOR lliE

GIVEN C VALUE.

-4-
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FIGURE I.--Field Office Communications~and  Automation System (FOCAS)
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M o d e l i n g  a n d  S o i l  S u r v e y .

K l a u s  W .  Flach
S o i l  C o n s e r v a t i o n  S e r v i c e

W a s h i n g t o n  D .  C.

W e  h a v e  p a i d  a l o t  o f  a t t e n t i o n  t o  m o d e l i n g  i n  t h e  l a s t  f e w  y e a r s  a n d
m o d e l i n g  h a s  b e e n  i m p o r t a n t  i n  m a l t i n g  n e w  u s e s  o f  s o i l  SurveY
i n f o r m a t i o n ,  LiKe m o s t  n e w  a n d  r a p i d l y  e v o l v i n g  d e v e l o p m e n t s  i n  a n y
s c i e n c e ,  m o d e l i n g  h a s  i t s  f e r v e n t  s u p p o r t e r s  a n d  i t s  e q u a l l y  f e r v e n t
d e t r a c t o r s .  P e r s o n a l l y ,  I  s t a n d  f i r m l y  i n  b o t h  c a m p s .  M o d e l i n g  h a s  b e e n
b a d l y  m i s u s e d  b y  m a n y  p e o p l e  i n  g o v e r n m e n t  a n d  i n  t h e  u n i v e r s i t i e s .
M o d e l s  a r e  b e i n g  u s e d  f o r  p u r p o s e s  f o r  w h i c h  t h e y  h a d  n e v e r  b e e n  i n t e n d e d
a n d  m o d e l  p r e d i c t i o n s  a r e  b e i n g  t r e a t e d  a s  f a c t s  w h e r e  t h e y  a r e  n o t h i n g
b e t t e r  t h a n  f a n c y  g u e s s e s .

But I  a l s o  h o l d  t h e  o p i n i o n  t h a t  m o d e l i n g  r e p r e s e n t s  o n e  o f  t h e  m o s t
e x c i t i n g  d e v e l o p m e n t s  i n  s o i l  s c i e n c e a n d  t h a t  t h r o u g h  m o d e l s  w e  w i l l
g a i n  t r u l y  b a s i c  u n d e r s t a n d i n g  o f  s o i l s  a n d  u n p r e c e d e n t e d  u s e  o f  s o i l
s u r v e y  i n f o r m a t i o n .

M o d e l i n g  i s  n o t h i n g  n e w  t o  s o i l  s c i e n c e . A n y  g o o d  s o i l  m a p p e r  d e v e l o p s  a
m o d e l  o f  t h e  r e l a t i o n s h i p  b e t w e e n  K i n d s  o f  s o i l s  a n d  t h e  l a n d s c a p e  a n d  h e
‘maps ahead” u s i n g  t h i s  model..He  u s u a l l y  h a s  d i f f i c u l t i e s  w h e n  h e  t r i e s
t o  v e r b a l i z e  s u c h  a m o d e l , l e t  a l o n e  p u t t i n g  i t  i n t o  q u a n t i t a t i v e  t e r m s ,
b u t  h e  c o u l d  n o t  f u n c t i o n  e f f e c t i v e l y  w i t h o u t  i t .  O u r  c l a s s i f i c a t i o n
s y s t e m s  a r e  e s s e n t i a l l y  b a s e d  o n  c l a s s e s  s u p e r i m p o s e d  o n  m o r e  o r  l e s s
i n t u i t i v e  m o d e l s  o f  t h e  r e l a t i o n s h i p s  a m o n g  s o i l s ;  t h e  d e v e l o p m e n t  o f
S o i l  T a x o n a n y  w a s  p e r h a p s  t h e  m o s t  s y s t e m a t i c  a n d  c o n s c i o u s  e f f o r t  a l o n g
s u c h  l i n e s .

K i n d s  o f  M o d e l s .

M o d e l s  m a y  b e  c l a s s i f i e d  i n t o  t w o  b r o a d  g r o u p s ,  s t o c h a s t i c  o r  s t a t i s t i c a l
mode 1 s a n d  p r o c e s s  o r  p h y s i c a l  m o d e l s .
In mastic m o d e l s  r e l a t i o n s h i p s  a m o n g  e x p e r i m e n t a l  o b s e r v a t i o n s  a r e
p u t  i n t o  m a t h e m a t i c a l  f o r m  t h r o u g h  s t a t i s t i c a l  t e c h n i q u e s .  P a r a m e t e r s  m a y
b e  b a s e d  o n  K n o w n  p h y s i c a l  r e l a t i o n s h i p s  o r . t h e y  m a y  b e  m o r e  o r  l e s s
a r b i t r a r i l y  c h o s e n .  S t o c h a s t i c  m o d e l s  c a n  o n l y  b e  u s e d  w i t h i n  t h e  l i m i t s
o f  t h e  u n i v e r s e  i n  w h i c h  t h e y  h a v e  b e e n  d e v e l o p e d .  W i t h i n  t h e s e  l i m i t s
rnc; c o m m o n l y  g i v e  r e a s o n a b l y  r e a l i s t i c  r e s u l t s .

I n  p r o c e s s  m o d e l s  m a t h e m a t i c a l  e x p r e s s i o n s  o f  q u a n t i t a t i v e l y
e s t a b l i s h e d  p h y s i c a l  o r  c h e m i c a l  p r o c e s s e s  a n d  m e a s u r e d  o r  p r e d i c t e d
f o r c e s  t h a t  d r i v e  t h e s e  p r o c e s s e s  a r e  u s e d .  I f  t h e  p r o c e s s e s  a n d  t h e
f o r c e s  d r i v i n g  t h e m  a r e  s u f f i c i e n t l y  w e l l  u n d e r s t o o d ,  a  p r o c e s s  m o d e l  c a n
b e  u s e d  a n y w h e r e  w h e r e  t h e  p r o c e s s e s  u s e d  i n  t h e  m o d e l  d e s c r i b e  t h e
s y s t e m  t h a t  i s  b e i n g  m o d e l e d .  I n  s o i l  s c i e n c e ,  p r o c e s s  m o d e l s  c a n  b e
a p p l i e d  a n y w h e r e ,  b u t  r e s u l t s  m a y  d i f f e r  g r e a t l y  f r o m  t h e  r e a l  w o r l d  i f
t h e  p r o c e s s e s  a r e  incompleteiy  u n d e r s t o o d .

M o s t  m o d e l s  w e  a r e  u s i n g  n o w ,  e . g . t h e  U S L E ,  a r e  a  m i x t u r e  o f  s t o c h a s t i c
a n d  p r o c e s s  m o d e l s .
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C o m p u t e r s  a l l o w  u s  t o  d e v e l o p  m o r e  c o m p l e x  m o d e l s  a n d  t o  e x e c u t e  t h e m
f a s t e r  t h a n  w a s  p o s s i b l e  b e f o r e . I n  f a c t ,  m a n y  i f  n o t  m o s t  o f  t h e  m o d e l s
t h a t  w e  a r e  u s i n g  n o w  i n  s o i l  s c i e n c e  w o u l d  b e  o f  o n l y  a c a d e m i c  v a l u e  i f
i t  w e r e  n o t  f o r  c o m p u t e r s .  T h e  r e m a i n d e r  o f  t h i s  p a p e r  w i l l  b e  r e s t r i c t e d
t o  c o m p u t e r  p r o c e s s e d  m o d e l s .

C o m p u t e r  s c i e n c e  i s  d e v e l o p i n g  r a p i d l y  i n  w a y s  t h a t  w i l l  maite m o d e l i n g  a
v e r y  p r a c t i c a l  t o o l  t o  t h e  s o i l  s c i e n t i s t  i n  t h e  n e a r  f u t u r e .  A t  t h e  o n e
e x t r e m e ,  l a r g e  m a i n  f r a m e  caaputers  a r e  g e t t i n g  s o  f a s t  a n d  a r e  g e t t i n g
s u c h  l a r g e  m e m o r i e s  t h a t  i n c r e d i b l y  complex  m o d e l s  o f  t h e  t h r e e
d i m e n s i o n a l  s o i l  u n i v e r s e  c a n  b e  d e v e l o p e d .  A t  t h e  o t h e r  e x t r e m e ,
p o r t a b l e  m i c r o ’ s  c a n  b e  talcen  t o  t h e  f i e l d  a n d  a n s w e r  r e a s o n a b l y  cpmplex
p r o b l e m s  o n  t h e  s p o t .  A n  e x c i t i n g  r e l a t i v e l y  r e c e n t  d e v e l o p m e n t  i s
Exnert  S y s t e m s  o r  A r t i f i c i a l  Intelliaencp w h i c h  talte m u c h  o f  t h e
d r u d g e r y  o u t  o f  prograruaing a n d  m a k e  i t  p o s s i b l e  t o  m e r g e  d i f f e r e n t
m o d e l s  w i t h  r e a s o n a b l e  e f f o r t .

S o m e  E x i s t i n g  o r  A l m o s t  E x i s t i n g  M o d e l s  R e l a t e d  t o  S o i l  S u r v e y .

T h e  h e a d i n g  o f  t h i s  p a r a g r a p h  r e f l e c t s  t h e  a u t h o r ’ s  l o n g s t a n d i n g
a s s o c i a t i o n  w i t h  m o d e l e r s .  M o d e l s  w i l l  b e  O.K. to-morrar;  t h e y  a r e  r a r e l y
p e r f e c t  t o - d a y .  N u m e r o u s  m o d e l s  h a v e  b e e n  d e v e l o p e d  t h a t  s e r v e  s o i l
s u r v e y  o r  t h a t  u s e  s o i l  s u r v e y  i n f o r m a t i o n .  T h e  f o l l o w i n g  a r e  a  f e w
e x a m p l e s :

1. S o i l  tloisture  Reaimos  (Newhall)  M o d e l ,  A v e r y  s i m p l e  b u t  u s e f u l
m o d e l  t o  e s t i m a t e  s o i l  m o i s t u r e  r e g i m e s  a s  d e f i n e d  i n  S o i l  T a x o n o m y .
O r i g i n a l l y  d e v e l o p e d  f o r  m a n u a l  e x e c u t i o n ,  i t  w a s  a d a p t e d  t o  c o m p u t e r
p r o c e s s i n g  l a t e r .  T h e  m o d e l  w a s  d e v e l o p e d  b y  S C S  a n d  l a t e r  r e w r i t t e n  f o r
F O R T R A N  b y  O r .  VAN WfVlBEKE  o f  C o r n e l l  U n i v e r s i t y .

2 . C h e m i c a l .  R u n o f f ,  a n d  E r o s i o n  o f  Aaricultural  t l a n a o e m e n t  S y s t e m s
( C R E A M S  1 and CRFMIS 2) A  f i e l d  s c a l e  m o d e l  t o  a s s e s s  n o n - p o i n t  s o u r c e
p o l l u t i o n  a n d  t h e  e f f e c t s  o f  a l t e r n a t i v e  m a n a g e m e n t  p r a c t i c e s .  CRSMSI  i s
o p e r a t i o n a l ,  CREMS2  w i l l  b e  s o o n .  P r i m a r i l y  a  p r o c e s s  m o d e l .  S o i l
i n f o r m a t i o n  i s  u s e d  i n  t e r m s  o f  h y d r o l o g i c  c l a s s i f i c a t i o n  o f  s o i l s ,  c u r v e
n u m b e r s ,  a n d  t h e  K  v a l u e  f o r  t h e  USLE.  D e v e l o p e d  b y  ARS.

3 .  E r o s i o n  P r o d u c t i v i t y  Impact  C a l c u l a t o r  ( E P I C ) . T h i s  i s  a  p r o c e s s
o r i e n t e d  m o d e l  t o  c a l c u l a t e  t h e  e f f e c t  o f  e r o s i o n  o n  p o t e n t i a l  s o i l
p r o d u c t i v i t y .  T h e  m o d e l  i s  o p e r a t i o n a l  a n d  i s  b e i n g  u s e d  t o  p r e p a r e
m a t e r i a l s  f o r  t h e  1989 R C A  r e p o r t . I t  u s e s  d e t a i l e d  p e d o n  d a t a  f o r
r e p r e s e n t a t i v e  s o i l  s e r i e s  a s  w e l l  a s  d a t a  o n  s l o p e  l e n g t h ,  p e r c e n t
s l o p e ,  e t c .  f r o m  t h e  N a t u r a l  R e s o u r c e  I n v e n t o r y  (NRI). T h e  m o d e l  i s
d r i v e n  b y  a  ‘ W e a t h e r  S i m u l a t o r ” t h a t  s i m u l a t e s  d a i l y  w e a t h e r  c o n d i t i o n s
o v e r  l o n g  p e r i o d s  o f  t i m e .  A  d i a g r a m , s h o w i n g  t h e  i n t e r a c t i o n  o f  t h e
v a r i o u s  c a p o n e n t s  o f  E P I C  i s  shun  i n  f i g u r e  1 .  I t  w a s  d e v e l o p e d  b y  A R S
s c i e n t i s t s  w i t h  s t r o n g  s u p p o r t  f r o m  E R S  a n d  S C S .  A n  a d v a n c e d  v e r s i o n  o f
t h i s  m o d e l ,  ALWWC,  i s  b e i n g  d e v e l o p e d  f o r  f a c i l i t a t i n g  technoloQy
t r a n s f e r  b e t w e e n  e x p e r i m e n t  s t a t i o n s  a n d  f a r m e r s  i n  d e v e l o p i n g  c o u n t r i e s .
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PHYSICAL
ACCOUNTS

- OUfPUTS,

MODEL

F i g u r e  1 - S y s t e m  L i n k a g e  D i a g r a m
4 .  P r o d u c t i v i t y  I n d e x  M o d e l .  tLarson M o d e l )  L i k e
t o  s i m u l a t e  t h e  e f f e c t  o f  e r o s i o n  o n  p r o d u c t i v i t y .
s t a t i s t i c a l  m o d e l  u s i n g  r e l a t i o n s h i p s  b e t w e e n  s o i l

- E P I C
E P I C ,  t h i s  i s  a  m o d e l
P r i m a r i l y  a
p r o p e r t i e s  a n d

p r o d u c t i v i t y  t h a t  h a d  b e e n  d e v e l o p e d  f o r  a  n u m b e r  o f  M i s s o u r i  s o i l s .  T h e
m o d e l  u s e s  s o i l  i n f o r m a t i o n  f r o m  t h e  NRl, a n d  m e a n s  o f  r a n g e s  a n d  o t h e r
p a r a m e t e r s  f r o m  S O I L S  5. T h e  m o d e l  h a s  b e e n  u s e d  e x t e n s i v e l y  t o  s i m u l a t e
t h e  e f f e c t  o f  e r o s i o n  o n  s o i l  p r o d u c t i v i t y  i n  t h e  M i d - W e s t  a n d  i n  v a r i o u s
o t h e r  p a r t s  o f  t h e  w o r l d .  I t  w a s  d e v e l o p e d  b y  a n  ARSAlniuersity  o f
M i n n e s o t a  t e a m .

5. The SOILEC model . T h i s  m o d e l  h a s  b e e n  d e v e l o p e d  a  t h e  U n i v e r s i t y  o f
I l l i n o i s  t o  c a l c u l a t e  e c o n o m i c  c o s t s  o f  e r o s i o n  f o r  d e s i g n a t e d  k i n d s  o f
s o i l s  a n d  t h e  c o s t s  a n d  b e n e f i t s  o f  v a r i o u s  c o n s e r v a t i o n  a l t e r n a t i v e s .
T h e  m o d e l  u s e s  i n f o r m a t i o n  f r o m  S O I L S  9 a n d  f r o m  f i e l d  o b s e r v a t i o n s .  T h e
m o d e l  i s  o p e r a t i o n a l  a n d  c a n  b e  r u n  o n  a  ISM p e r s o n a l  c o m p u t e r .

N u m e r o u s  o t h e r  m o d e l s  a r e  b e i n g  d e v e l o p e d  b y  ARS or  by var ious
A g r i c u l t u r a l  E x p e r i m e n t  S t a t i o n s . S o m e  o f  t h e m  a r e  o p e r a t i o n a l  i n  a
r e s e a r c h  s e t t i n g .

W h a t  S o i l  S u r v e y  c a n  d o  f o r  M o d e l i n g .

O n e  o f  t h e  m o s t  i m p o r t a n t  c o n t r i b u t i o n s  o f  m o d e l i n g ,  s o  f a r ,  h a s  b e e n  t o
d e m o n s t r a t e  t o  s o i l  s c i e n t i s t s  i n  o t h e r  d i s c i p l i n e s  a n d  t o  m a n y  p o t e n t i a l
u s e r s  t h e  v a l u e  a n d  i m p o r t a n c e  o f  s o i l  s u r v e y s .  M o s t  r e n e w a b l e  n a t u r a l
r e s o u r c e  m o d e l s  n e e d  t h e  k i n d  o f  d a t a  s o i l  s u r v e y  c a n  supplr.  At t h i s
point  in  t ime the SOILS 5  d a t a  b a s e  i s  u s e d  e x t e n s i v e l y  b y  m a n y  g r o u p s o f
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m o d e l e r s .  B u t  t h e r e  i s  i n c r e a s i n g  d e m a n d  f o r  m o r e  d e t a i l e d  d a t a  b a s e s
b o t h  i n  t e r m s  o f  s o i l  p r o p e r t i e s  a n d  i n  t e r m s  o f  t h e  d i s t r i b u t i o n  o f
s o i l s  o n  t h e  l a n d  s u r f a c e .  Early  m o d e l e r s  a t t e m p t e d  t o  deuelop  s y s t e m s
t h a t  t h e y  t h o u g h t  w o u l d  g i u e  t h e  b e s t  a p p r o x i m a t i o n  o f  t h e  r e a l  w o r l d
w i t h o u t  m u c h  c o n c e r n  f o r  t h e  a v a i l a b i l i t y  o f  d a t a  b a s e s  t h a t  w o u l d  a l l o w
t h e  u s e  o f  s u c h  m o d e l s  o u e r  l a r g e  a r e a s  o f  l a n d .  T h i s  s i t u a t i o n  i s
c h a n g i n g  r a p i d l y  n o w ;  m o d e l e r s  know  t h a t  t h e y  m u s t  p r o d u c e  s y s t e m s  t h a t
c a n  b e  u s e d  e a s i l y  a n d  t h i s  m e a n s  using  a n  a v a i l a b l e  d a t a  b a s e .  A n d  t h e y
h a v e  d i s c o v e r e d  t h a t  S o i l  S u r u e y s  a r e  a b o u t  t h e  o n l y  b a s e  a u a i l a b l c .

W h a t  M o d e l i n g  c a n  d o  f o r  S o i l  S c i e n c e .

W e  s h o u l d  b e  g r a t e f u l  t h a t  modeling  h a s  c o n t r i b u t e d  t o  a  n e w  a p p r e c i a t i o n
o f  t h e  v a l u e  o f  s o i l  s u r v e y s ,  b u t  m o d e l i n g  c a n  d o  m u c h  m o r e  t h a n  t h a t  f o r
s o i l  s u r v e y  a n d ,  looKing  a t  i t  m o r e  b r o a d l y ,  f o r  s o i l  s c i e n c e .

F o r  o n e  t h i n q ,  m o d e l i n g  w i l l  a l l o w  u s  t o  malte m u c h  b e t t e r  a n d  m o r e
s o p h i s t i c a t e d  i n t e r p r e t a t i o n s  f o r  m a n y  u s e s  o f  s o i l  s u r v e y s ,  M o d e l i n g
w i l l  a l s o  h e l p  u s  t o  g e n e r a t e  m o r e  p r e c i s e  d a t a  o n  s u c h  s o i l  a t t r i b u t e s
a s  m o i s t u r e  a n d  t e m p e r a t u r e  r e g i m e s . A c t u a l l y ,  w e  h a v e  d o n e  m u c h  o f  t h i s
K i n d  o f  t h i n q  a l r e a d y  w h e n  w e  d e v e l o p e d  ‘caaputerized  i n t e r p r e t a t i o n s ”  t o
h e l p  u s  cuaplete  S O I L S  9’s. T h o s e  a r e  m o d e l s ,  s i m p l e  p e r h a p s ,  b u t  t h e y
a r e .

F a r  b e y o n d  t h i s ,  I b e l i e v e  t h a t  m o d e l s  w i l l  h e l p  u s  t o  maKe  s o i l  s c i e n c e
i n t o  a  q u a n t i t a t i v e  s c i e n c e . L o r d  K e l v i n  s a i d  m a n y  y e a r s  a g o  t h a t  a
s c i e n c e  m u s t  b e  a b l e  t o  d e f i n e  thinqs  q u a n t i t a t i v e l y  t o  d e s e r v e  b e i n g
c a l l e d  a s c i e n c e .  U n t i l  r e c e n t l y ,  t h e  s y s t e m s  w e  w e r e  d e a l i n g  w i t h  s e e m e d
t o  b e  m u c h  t o o  c o m p l i c a t e d  f o r  e x a c t  q u a n t i t a t i v e  e x p r e s s i o n  b u t  c o m p u t e r
m o d e l i n g  h a s  c h a n g e d  t h i s  s i t u a t i o n  d r a s t i c a l l y .  U s i n g  w e a t h e r  g e n e r a t o r s
liite t h e  o n e  d e v e l o p e d  f o r  E P I C ,  a n d  u s i n g  m o d e l s  o f  w a t e r  m o v e m e n t  i n
s o i l s  t h a t  h a v e  b e e n  d e v e l o p e d  f o r  t h e  u a r i o u s  h y d r o l o g i c  m o d e l s ,  w e
s h o u l d  b e g i n  t o  b e  a b l e  t o  m o d e l  p r o c e s s e s  o f  s o i l  f o r m a t i o n .  T h e r e
s h o u l d  b e  n o  d i f f i c u l t y  i n  s i m u l a t i n g  S o r  1 0  t h o u s a n d  y e a r s  o f  s o i l
f o r m a t i o n .  W e  s h o u l d  b e  a b l e  t o  e x p l a i n  w h y  c e r t a i n  s o i l  h o r i z o n s  o c c u r
i n  c e r t a i n  p o s i t i o n s  i n  t h e  s o i l  p r o f i l e  a n d  w h y  t h e  d i s t r i b u t i o n  o f
o r g a n i c  m a t t e r  o r  o f  b a s e s  i n  t h e  s o i l  p r o f i l e  i s  d i f f e r e n t  u n d e r
d i f f e r e n t  K i n d s  o f  uegetation.  A n d  a f t e r  w e  have  a n s w e r e d  s o m e  o f  t h e
r e l a t i v e l y  s i m p l e  q u e s t i o n s  o f  t h e  o n e  d i m e n s i o n a l  s o i l  p r o f i l e ,  w e
s h o u l d  b e  a b l e  t o  s t a r t  a d d r e s s i n g  t h e  i n t e r a c t i o n s  b e t w e e n
t h r e e - d i m e n s i o n a l  s o i l s  w i t h  t h e i r  t h r e e - d i m e n s i o n a l  e n u i r o n m e n t s .

S o m e  o f  t h e s e  t h i n g s  m a y  a p p e a r  r a t h e r  a c a d e m i c  b u t  I b e l i e v e  t h a t  t h e y
a r e  n o t .  W e  w i l l  b e  asKed  m o r e  a n d  m o r e  t o  p r e d i c t  h o w  m a n ’ s  a c t i o n  i s
g o i n g  t o  a f f e c t  t h e  e n v i r o n m e n t .  W e  a r e  b e i n g  asKed  now,  w h e t h e r  a n d  h o w
n o - t i l l ,  w h e r e  w e  n o  l o n g e r  i n c o r p o r a t e  r e s i d u e s  i n  t h e  s o i l ,  w i l l  a f f e c t
r u n - o f f  a n d  l e a c h i n g  a s  w e l l  a s  o r g a n i c  m a t t e r  c o n t e n t ,  s o i l  t e m p e r a t u r e
a n d  s o i l  m o i s t u r e  r e g i m e s .  S o m e  o f  t h e s e  c h a n g e s  m a y  taKe  m a n y  y e a r s  a n d
when we see the consequences, i t  m a y  b e  m u c h  t o o  l a t e  t o  d o  a n y t h i n g
a b o u t  t h e m .  W e  h a v e  l e a r n e d  i n  w o r k i n g  w i t h  E P I C  t h a t  s i m p l y  r u n n i n g  a
m o d e l  f o r  a  long e n o u g h  t i m e  i s  t h e  b e s t  w a y  t o  f i n d  e r r o r s  i n  t h e  d a t a
b a s e  o r  e r r o r s  i n  t h e  m a t h e m a t i c a l  f o r m u l a t i o n  o f  p r o c e s s e s .  A n d ,  t h e
o n l y  w a y  t o  j u d g e  t h e  a d e q u a c y  o f  m o d e l s  f o r  p r e d i c t i n g  t h e  f u t u r e  i s  t h e
m o d e l i n g  o f  p e d o l o g i c  h i s t o r y .
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M o d e l s  c a n  n e w e r  give p e r f e c t  a n s w e r s  t o  a l l  queltions  i n  a l l  p l a c e s .
T h e y  c a n  o n l y  r e f l e c t p r o c e s s e s ,  c o n d i t i o n s  a n d  i n t e r a c t i o n s  t h a t  t h e
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W h a t  M o d e l s  c a n ’ t  d o .

c r e a t o r  o f  t h e  m o d e l  a n t i c i p a t e d .  A n d  w e  a l l  k n o w  t h a t  t h e  r e a l  w o r l d  i s
m u c h  t o o  c o m p l e x  f o r  u s  ever t o  b e  a b l e  t o  a n t i c i p a t e  e u e r y t h i n g .  A  m o d e l
m a y  p r e d i c t ,  l e t ’ s  s a y  t h e  t r e n d s  a n d  a u e r a g e  u a l u e s  f o r  b a s e  s a t u r a t i o n
a c r o s s  a  l a n d s c a p e  e x c e l l e n t l y ;  b u t  a t  t h e  s p o t  w h e r e  t h e  g l a c i e r  d u m p e d
a  c a l c e r e o u s  e r r a t i c , o r  t h e  f a r m e r  a  l o a d  o f  l i m e ,  i t  w i l l  b e  d e a d
w r o n g .  W e  m a y  s t i l l  u s e  a  m o d e l  f o r  s i t e  p r e d i c t i o n s ,  s i m p l y  b e c a u s e
a c t u a l  m e a s u r e m e n t  m a y  b e  t o o  c o s t l y  a n d  t i m e  c o n s u m i n g ,  b u t  w e  m u s t
neuer f o r g e t  t h a t  w e  a r e  u s i n g  e s t i m a t e s  f r o m  a  m o d e l  a n d  n o t  a c t u a l
m e a s u r e m e n t s .

t h e

U n m e t  N e e d s  i n  C o n c e p t s  a n d  I n f o r m a t i o n .

W e  n e e d  b e t t e r  i n f o r m a t i o n  o n  h o w  w a t e r  e n t e r s  t h e  s o i l  p r o f i l e ;
i n f i l t r a t i o n  r a t e s  a n d  h o w  t h e y  c h a n g e  w i t h  t i m e  b e t w e e n  p l a n t i n g  a n d
h a r u e s t ;  a n d  w e  n e e d  b e t t e r  i n f o r m a t i o n  o n  h o w  w a t e r  i s  l i k e l y  t o  m o u e
a c r o s s  t h e  s o i l  l a n d s c a p e .  In other w o r d s ,  w e  n e e d  m u c h  b e t t e r
i n f o r m a t i o n  o n  t h e  c h a r a c t e r i s t i c s  o f  t h e  s u r f a c e  s o i l  a n d  h o w  t h e y
c h a n g e  w i t h  t i m e , a n d  w e  n e e d  b e t t e r  m a p  u n i t  d e s c r i p t i o n s .  S l o p e  l e n g t h ,
01 ope shape, a n d  w h a t  s o i l  o c c u r s  w h e r e  i n  t h e  l a n d s c a p e .  T h e r e  n e e d s  t o
b e  d i s c u s s i o n  b e t w e e n  m o d e l e r s  a n d  s o i l  s u r v e y o r s  h o w  t o  o b t a i n  a n d  h o w
t o  q u a n t i f y  t~his  k i n d  o f  i n f o r m a t i o n .

W e  a l s o  n e e d  t o  w o r k  o n  o u r  d a t a  b a s e s . F o r  o n e  t h i n g  w e  n e e d  t o  i m p r o v e
t h e i r  q u a l i t y .  O u r  S O I L S  9 d a t a  b a s e ,  f o r  e x a m p l e ,  w a s  p l e n t y  g o o d  e n o u g h
f o r  t h e  p u r p o s e s  f o r  w h i c h  i t  h a d  b e e n  i n t e n d e d .  Sut  w h e n  m o d e l e r s  t r i e d
t o  u s e  i t , t h e y  f o u n d  i t  very d i f f i c u l t  t o  c o p e  w i t h  m i s s i n g  d a t a .  T h e
s a m e  i s  t r u e  f o r  o u r  p e d o n  d a t a .  A  b u l k  d e n s i t y  u a l u e  d e t e r m i n e d  b y  a
n o n - s t a n d a r d  m e t h o d  m a d e  t h e  b e s t  s o i l  i n  C a l i f o r n i a  t o t a l l y  unproductiue
de. f a r  a s  E P I C  w a s  c o n c e r n e d .  I t  i s  very d i f f i c u l t  t o  f i n d  a l l  t h e s e
l i t t l e  e r r o r s .  T h e  p e o p l e  w o r k i n g  w i t h  E P I C  f i n a l l y  d e c i d e d  j u s t  t o  r u n
t h e  m o d e l  a n d  l o o k  f o r  e r r o r s  i n  t h e  d a t a  b a s e  i f  t h e y  g o t  i m p o s s i b l e
r e s u l t s .

I b e l i e v e  w e  n e e d  a  d a t a  b a s e  o f  r a t h e r  d e t a i l e d  d a t a ,  s u c h  a s  t h e  d a t a
i n  t h e  P e d o n  D a t a  F i l e ,  c o n s i s t i n g  o f  p e d o n s  t h a t  i n  o u r  b e s t  j u d g m e n t
r e p r e s e n t  t h e  c e n t r a l  c o n c e p t  o f  t h e  4  o r  5  m o s t  i m p o r t a n t  k i n d s  o f
s o i l s ,  p h a s e s  o f  taxa,  o f  m a p  u n i t s . A n d  w e  n e e d  t h i s  i n f o r m a t i o n  f o r  m a p
u n i t s  o f  d e t a i l e d  s o i l  s u r v e y s  w h e n  d e a l i n g  w i t h  i n d i v i d u a l  f a r m s ,  f o r
m a p  u n i t s  o f  c o u n t y  s o i l  a s s o c i a t i o n  m a p s  f o r  c o u n t y  w i d e  s t u d i e s  a s  w e l l
a s  f o r  s t a t e  a n d  n a t i o n a l  m a p s .  F o r  m o s t  o f  t h e s e  s t u d i e s ,  t h e  a c c u r a c y
o f  t h e  s o i l  b o u n d a r i e s  a r e  r e l a t i v e l y  u n i m p o r t a n t  a s  l o n g  a s  w e  d o n ’ t
d i s t o r t  a r e a s  s e r i o u s l y ,  b u t  t h e  c o m p o s i t i o n  o f  t h e  m a p  u n i t s  a n d  t h e
u a l  i d i t y  o f  t h e  s o i l  s e l e c t i o n  a r e  very i m p o r t a n t .

7 v
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Summary.

1 .  M o d e l s  q u a n t i f y ;  t h e y  h e l p  m a k e  a  s c i e n c e  o u t  o f  a  d i s c i p l i n e .

2 .  M o d e l s  t e s t  t h e  s t a t e  o f  t h e  a r t .

3 .  M o d e l s  f o r c e  i n t e r d i s c i p l i n a r y  c o o p e r a t i o n .

4 .  M o d e l s  a r e  o n l y  a s  s t r o n g  as  t h e i r  w e a k e s t  1inK.

5 .  M o d e l s  c a n  b e  n o  b e t t e r  t h a n  t h e i r  d a t a  b a s e .

6 .  S t o c h a s t i c  m o d e l s  c a n n o t  b e  e x t e n d e d  b e y o n d  t h e  u n i v e r s e  f r o m  w h i c h
they w e r e  d e v e l o p e d .

7 .  P r o c e s s  m o d e l s  c a n n o t  b e  b e t t e r  t h a n  t h e  u n d e r s t a n d i n g  o f  t h e
p r o c e s s e s  o n  w h i c h  t h e y  a r e  b a s e d .

8 .  M o d e l i n g  o f  r e n e w a b l e  n a t u r a l  r e s o u r c e s  r e q u i r e s  a h i g h  q u a l i t y  s o i l
s u r v e y  d a t a  b a s e .

9. t4odcling  t e s t s  a n d  i m p r o v e s  o u r  u n d e r s t a n d i n g  o f  w h a t  c o n t r o l s  t h e
n a t u r e  a n d  d i s t r i b u t i o n  o f  s o i l s .

1 0 .  C u r r e n t  s o i l  s u r v e y  d a t a  a r e  i n a d e q u a t e  t o  m o d e l  t h e  m o v e m e n t  o f
w a t e r  i n t o  t h e  s o i l  a n d  i n  t h e  s o i l  l a n d s c a p e .

1 1 .  M o d e l e r s  n e e d  a d a t a  b a s e  r e p r e s e n t a t i v e  o f  s o i l  m a p  u n i t s  a t  v a r i o u s
l e v e l s  o f  g e n e r a l i z a t i o n .

I
I

#’

I
I

I
I
I
I
I
I

75-



,I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

APPLICATION OF GROUND PENETRATING RADAR (GPR)

to the NATIONAL COOPERATIVE SOIL SURVEY PROGRAM

SUMMARY

In recent years increased attention has been focused on a
unique radar system which produces a continuous profile of sub-
surface conditions. Known as Grounds Penetrating Radar, this new
technology has been specifically designed and used as an efficient
reconnaissance and investigative tool. Investigators workinq in
earthen materials have found that this new technology permits
meaninqful  observations to be made in many kinds of soils. In
1978 the Soil Conservation Service (SCS), in cooperation with the
National Aeronautics and Space Administration (NASA), and Technos,
Inc. of Miami, FL, investigated the potential of using Ground
Penetrating Radar in soil surveys. The Ground Penetrating Radar
was found to have the ability to detect, range and trace the
lateral extent of many soil horizons.

On the basis of these studies, the Soil Conservation Service
purchased a Subsurface Interface Radar (SIR) System-S from
Geophysical Survey Systems, Inc. of Hudson, NH. The Subsurface
Interface Radar System-8 consists of a control unit, a power dis-
tribution unit, an EPC Laboratories, Inc. Model 2208s qraphic
recorder, and a Hewlett-Packard Model 3964 tape recorder. Three
antennas, having center carrier frequencies of 120, 300, and 500 MHB
are being used by the Eoi lConservat;on Service to investigate earthen
materials. An 80 MH5 antenna has been added to facilitate geologic
and sedimentological studies. This system was located in Gaines-
ville, FL in 1981. Subsequently, a second similar system has
been purchased and is also located in Florida.

Ground Penetrating Radar data is obtained by transmitting
electromagnetic pulses into the soil and then receiving the
reflected pulses from a subsurface interface. The data is displayed
on the graphic recorder or can be stored on tapes for future use.
Profiles are developed by towing the antenna across the ground
surface. Depth of penetration is governed by the dielectric con-
stant and conductivity of the medium. As a qeneral rule, the
more abrupt the interface and the greater the differences in
electromagnetic properties across the interface, the stronger the
reflected~  signals. Detection and identification of soil horizons
has proven to be and still is extremely site specific depending
on a number of soil properties. These properties include electrical
conductivity, clay content, clay mineralogy and content of coarse
fragments.
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Soil interfaces which produce stronq reflections in mineral
soils include the following: alhic, argillic and spodic horizons:
lithic, paralithic and water tables, roots and lamellae in some
coarse-textured soils. In organic soils Ground Penetrating Radar
technology is being used to: determine the depth and thickness of
organics, characterize and profile sediments at the base of orqanic
deposits, estimate the degree(s) of humification, and classify
organic soils.

Interfaces which produce weak reflections include the following
calcic and peteocalcic horizons, zones of plinthite and reticulate
mottling, and contacts between moderately fine or fine-textured
argillic horizons and limestone bedrock. Subtle boundaries, such
as a slight or gradual increase or decrease in texture, color or
organic matter content, also produce weak reflections.

The actual depth to soil horizon interfaces is easily deter-
mined and their lateral continuity defined by correlatinq  a limited~
number of soil borinqs with the graphic printout. Usually, one
soil boring and description will suffice to identify and determine
the depth to major subsurface interfaces along an entire transect.

Since the Soil Conservation Service purchased it first Ground
Penetrating Radar in 1981, the system has been used primarily as a
quality control tool to document the composition of soil map units
and to verify soil profile characteristics. The Ground Penetrating
Radar requires less personnel and time than conventional methods
to obtain infinitely more transect data, since a record is made of
the entire transect length, not just at specific sites along the
transect. An excellent opportunity to compare the results of the
Ground Penetrating Radar with those obtained by conventional transect
methods has been afforded by the soil survey updates in Hillsborough,
Orange, and Sarasota Counties in Florida. In each of these counties,
the composition of the map units were redefined and recorrelated
on the basis of random transects. Data were collected by conven-
tional methods in Sarasota County with an average crew size of
five soil scientists. In Hillsborough and Orange Counties, the
Ground Penetrating Radar crew consists of either two soil scientists
or a soil scientist and a soil conservationist.

The Ground Penetrating Radar decreased the cost for each tran-
sect by 70%, while increasing productivity per man hour by 210%.
Expenditures on salaries, per diem, and travel (one vehicle used
instead of two or three) are drastically reduced with the Ground
Penetrating Radar system. The Ground Penetrating Radar has recorded
400 KM of continuous transect data in Rillsborough and Orange coun-
ties. With the Ground Penetrating Radar, estimates of the composition
of map units are based on records of continuous observations, rat~her
than being restricted to inferences based on a limited number of srte
specific observation points.
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The potential uses of Ground Penetrating Radar are still
being tested and discovered under varying soil types and conditions
in different regions of the United States. Ground Penetrating
Radar has been applied to archaeological, engineering, geoloqic,
sedimentation and soil investigations in Alabama, Florida, Louisiana,
Minnesota, Oklahoma and Tennessee. Ten states have been selected
by the Soil Conservation Service National Office for Ground Pene-
trating Radar field work during FY-84. Three states, Minnesota,
Missouri, and Ohio have been selected from the Midwest.
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The U.S. Fish and Wildlife Service's
National Wetlands Inventory Project

Ralph W. Tiner %d ail1 0. Wilenl/

Purpose

The purpose of this'paper is to present an overview of the U.S. Fish and
Wildlife Service's National Wetlands Inventory Project (NWI). Special
attention will be focused on the status of wetlands mapping and the
major findings of a study of wetland gains and losses between the
mid-1950's and the mid-1970's. For discussion purposes, this paper is
divided into .three sections: (1) Overview of the National Wetlands
Inventory Project, (2) Status of National Wetlands Inventory Mapping, and
(3) National Wetlands Status and Trends Report Findings.

Overview of the National Wetlands Inventory Project

Introduction

The Fish and Wildlife Service (Service) has always recognized the
importance of wetlands to waterfowl and other migratory birds, since
lo-12 million ducks breed annually and millions more overwinter in the
Unfted States. Consequently, the Service has a direct interest in
protecting wetlands, especially the breeding and overwintering wetlands.

Wetlands, however, also provide a wealth of other values for the public
including:

(1) fish and shellfish production - in the South Atlantic and Gulf
of Mexico, 69% of the commercial fisheries landings and 7C% of
the recreational catch are fishes which depend on coastal
marshes for spawning or nursery grounds;

(2) furbearer and other wildlife production;

(3) habitats for threatened or endangered plants and animals;

(4) flood control through temporarily storing flood waters to
prevent downstream loss of property and life;

1/ Respectively, Regional Wetland Coordinator, U.S. Fish and Wildlife
Service, Region 5, Newton Corner, Massachusetts 02159 and National
Wetlands Inventory Project Leader, U.S. Fish and Wildlife Service,
Washington, D.C. 20240
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water quality maintenance by removing silt load, filtering
pollution and absorbing water-borne chemicals and nutrients;

erosion buffers to protect upland areas;

groundwater recharge and stream flow maintenance;

saltwater intrusion control - freshwater inflow creates
groundwater pressure that holds back saltwater thereby
protecting public water supplies; recent diversions of
freshwater have led to contamination of drinking water in
many areas;

timber production;

(10) coastal storm damage reduction - the value of mangrove wetlands
is so important to reducing storm wave height and associated

coastal property damage and erosion that their alteration is
prohlbited by tha Federal Insurance Administration; and

(U) open space for aesthetic appreciation and a host of
recreational activities, such as hunting, fishing, hiking,
natum observation and photography.

Because of their public values, wetlands represent one of the Nation's
most important natural resources and should be regarded as highly as
clean air and clean water.

Need for a Natfonal Wetlands Inventory

In 1954, the Service conducted a nationwide survey of wetlands which
focussed  on important waterfowl wetlands. This survey covered roughly
F%;; the lower 48 States. being most concentrated in the Hissisfippi

standards
Although not a comprehensive wetlands inventory by today s

it was instrumental in stimulating public interest in the
conscrvat;on  of waterfowl wetlands. These findings were published in a
well-known Service report - "Wetlands of the United States" - which is
commonly referred to as Circular 39.

Since this survey, however, wetlands have undergone many changes, both
natural and man-induced. This, coupled with our increased understanding
of all wetland values, led the Service to establish the National Wetlands
Inventory Project (NWI) in 1975. The NW1 aims to generate and
disseminate scientific information on the characteristics and extent of
the Nation's wetlands. The purpose of this information is to foster wise
usa of the Nation's wetlands and to provide data for making quick and
accurate resource decisions. Oecisionmakers cannot make informed
decisions about wetlands without knowing how many, of what type, are
where.
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Need for Two Types of Wetland Information

3

I Two very different kinds of information are needed: (1) detailed maps
and (2) status and trends reports. First, detafled wetland maps for
geographic areas of critical concern are needed for impact assessment of

I
site-specific projects. These maps serve a purpose similar to the Soil
Conservation Service's soil survey maps, the National Oceanic and Atmos-
pheric Administration's coastal geodetic survey maps, and the Geological

I

Survey's topographic maps. Detailed wetland maps are used by local,
State and Federal agencies as well as by private industry and
organizations for many purposes, including comprehensive resource
management plans, environmental impact assessments, permit reviews,

I facility and corridor siting, oil spill contingency plans, natural
resource inventories, wildlife surveys and other uses. Secondly,
national estimates of the current status and trends (i.e., losses and

I
I

gains) of wetlands are needed in order to provide improved information
for reviewing the effectiveness of existing Federal programs and
policies, for identifying national or regional problems and for general
public awareness.

Oesigning  the Inventory: Pre-operational Phase

I
I

Prior to actually beginning wetlands mapping, the NWI initiated a
pre-operational effort to determine the best way to inventory wetlands.
During this pre-operational phase, the NW1 reviewed existing State and
local wetland inventories and existing classification schemes and then
selected a remote sensing technique for the inventory. All this work was
done prior to full-scale wetlands mapping (the operational phase) in
1979.

I
I
I
I

Reviewing Existing Wetland Surveys

The first step of the pre-operational phase was to review existing
wetlands inventories. The NW1 consulted with Federal and State agencies
to learn: (1) where and when wetland surveys had previously been
completed, (2) what inventory techniques were employed, (3) where to
obtain copies of any wetland maps that may have been produced, and (4)
the status of State wetlands protection. Only a handful of States had
inventoried their wetlands and most of these had only mapped coastal
wetlands. These results were published in the Service's report -
"Existing State and Local Wetlands Surveys (1965-1975)."

Developing a New Wetlands Classification System

I
I
I

Before the inventory could begin, the NWI had to decide how to classify
wetlands. Thus, in 1975, the Service brought together 15 of the
country's top regional wetland scientists to evaluate the utility of
existing wetland classification schemes for the National Wetlands
Inventory. They determined that none of the existing systems could be
used or modified for this purpose and that a new classification must be
created.

The Service's wetlands classification system (Cowardin, et $_. 1979) was
developed by a team of wetland ecologists, with the assixance of local,

I
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State and Federal agencies as well as many private groups and
individuals. It went through four major revisions and extensive field
testing prior to its official adoption on October 1, 1980.

The purpose of the classification system is: (1) to describe ecological
units having certain comon natural attributes; (2) to arrange~these
units in a system that will facilitate resource management decisions; (3)
to furnish units for inventory end mapping; and (4) to provide uniformity
in wetland concepts and terminology throughout the United States.

The classification defines the limits of wetlands according tn ecological
characteristics and not according to administrative or regulatory pro-
grams. Three key attributes define the term "wetland": (1) the presence
of wetland plants (hydmphytes) or (2) the presence of wet soils (hydric
soils) or (3) soil saturation or flooding. Wetlands are neturally
extremely diverse and complex. The classification system presents a
method for gmuping ecologically similar wetlands and is the state-of-
the-art in wetlands classification today.

The classification system is hierarchical (Figure 1) with wetlands
divided among five mejor systems at the broadest level: Marine,
Estuarine, Riverine, Lacustrine end Palustrine. Each System is further
subdivided by Subsystems which reflect hydrologic conditions, e.g.,
subtidal vs: intertidal In the Marine and Estuarine Systems. Below
Subsystem  is the Class level, which describes the appearance of the
wetland in terms of vegetation (e.g. Emergent, Aquatic Red, Forested) or
substrate where vegetation is inconspicuous or absent (e.g.,
Unconsolidated Shore, Rocky Shore, Streambed). Each Class is further
subdivided into Subclasses. The classification also includes modifiers
to describe hydrology (water regime), water chemistry (ph, salinity and
halinity) and special modifiers relating to man's activities (e.g.,
impounded, partly drained, farmed, artificial).

Selectino  a Remote Sensina  System

Oue to the magnitude of a national inventory, remote senstng was the
obvious technique for inventorying the Nation's wetlands. In 1975, the
basic choice was between high-altitude photography and satellite imagery
(LANDSAT).  After comparing LANDSAT's  capabilities with the Service's and
other agencies' needs for wetland information, it was evident that
LANDSAT could not accurately detect or classify wetlands. A comparison
between wetland maps produced by the Corps of Engineers through LANDSAT
and by the NW1 through high-altitude photointerpretation for an area in
the Prairie Potholes revealed that LANDSAT did not detect 6l% of the
wetlands identified by WI and could only separate 3 crude wetland
types, while NW separated 15 types. This and other studies have shown
specific problems  with LANDSAT  including: (1) fixed orbit prevents
opportunity to capture optimum water conditions for wetland detection,
(2) detection of linear and small wetlands, (3) identifying forested
wetlands, (4) identifying ditched, diked and impounded wetlands, and
(5) separating natural ponds from impoundments. Recognizing these
drawbacks, the Service chose high-altitude photography as the source for
the HWI.
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The Service participates with I.2 other Federal agencies in.the Federal
High-Altitude Photography Program. These agencies all need the detailed
information obtained from the Prograai's 1:60,000  color-infrared photo-
graphy. With this imagery, NW1 is mapping wetlands generally between l-3
acres in size, although in the Prairie Potholes the minimum mapping unit
approaches I/10 of an acre. A major advantage of the photointerpretation
method is that the skilled photointerpreter has the ability with a stereo-
scope to view wetlands in 3-dimensions,  while the computer for LANDSAT
processing can only measure reflectance. Thus, the photointerpreter can
identify trees from shrubs, and is not confused by slope, aspect or
condition of the vegetation, shadows, or variations in flooding.

New Remote Sensina  Technologies

While the NW1 Project has selected high-altitude photography as its
primary remote imagery source, the NW1 continues to keep abreast of
evolving new technologies. LANDSAT  4 - the latest generation of
satellites - or future satellites, like France's SPOT, may eventually
provide sufficient resolution and accuracy to meet M's requirements.
Preliminary results of LANDSAT 4 showed improvements in spectral and
spatial resolution over previous LANOSAT satellites. At this time,
however, LANDSAT 4's thematic mapper is producing a limited amount of
data for research studies only and is not ready for a large-scale
operational effort such as the National Wetlands Inventory. In fact,
full processing of IANDSAT 4's thematic mapper data is not planned until
January 1995. Moreover, LANDSAT 4 must be tested in different parts of
the country to assess its effectiveness at mapping wetlands which vary
regionally. The NW1 is coordinating with NASA on experimental
applications of LANDSAT 4 for wetlands mapping, such as Ducks Unlimited's
wetlands inventory feasibility study this summer in Canada. Within 2-5
years, the results of regional pilot projects should demonstrate whether
or not LANDSAT 4 can be used to accurately map wetlands in all parts of
the country. LANDSAT 4 or future satellites, like France's SPOT, may
provide the NW1 with a useful tool for monitoring wetland losses and
gains, updating our
the future.

wetlands maps, and even for new mapping efforts in

Organization of MJI

To conduct the NWI, the Service employs a small staff of 26 biologists
(assembled into two basic groups: NW1 Central Control Group and Regional
Wetland Coordinators) and hires contractors to do photointerpretation,
field work and map production. The NW1 Project Leader works out of the
Washington, D.C., Office and coordinates budget, annual work plans and
strategic planning.

The tM Central Control Group at St. Petersburg, Florida, is the focal
point for all operational activities of the Inventory. It acquires all
materials necessary for performing the survey, provides technical
assistance and work materials to the Regional Coordinators, and produces
the wetlands maps. A private service support contractor is responsible
for all map production and supplies neeaed personnel (about 100
technicians and professionals). Representatives of the Army Corps of
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Engineers and the Geological Survey are part of the Group, while the Soil
Consewation Service participated for the past six years.

Regional Wetland Coordinators, located at the Service's seven Regional
Otffces, are totally responsible for inventorying wetlands wfthin their
Regions and ensuring that RWI products meet Regional needs. They manage
contracts for wetlands photointerpretation, coordinate interagency review
of draft maps, secure cooperative funding from other agencies, and
disseminate NW1 products.

Photointerpretation and essential field checking are performed by
contractors having regional wetland expertise. Contractors are equally
divided between universities, State agencies and private consulting
firms, with a couple of Federal agencies included. These contractors
photointerpret wetlands using stereoscopes, and conduct field surveys and
examine existing information on a given area's wetlands to ensure
accurate identification of wetlands.

Conducting the Inventory: Operational Phase

The operational phase of the NW1 Project involves two main efforts:
(1) wetland mapping and (2) wetlands status and trends analysis. In
addition to the wetlands maps and the trends report, other products are
produced to compliment the mapping effort, including lists of hydric
(wet) soils and wetland plants (hydrophytes),  wetland reports, and a
wetland values database.

National Wetlands Inventory Maps

Two series of wetiand maps are being prepared: (1) small-scale
(1:100,000 or 1:250,000) and (2) large-scale (1:24,000).  The l:lOO.OOO
scale maps cover approximately 1700 square miles and include 32-1:24,000
map areas. They are used chiefly for watershed and regional planning and
are now being produced in only limited areas, where user-funded. The
primary map product is the large-scale map which shows the location,
shape, and characteristics of wetlands and deepwater habitats on a USGS
base map. These detailed maps are excellent for site-specific project
evaluation and are the most sought-after map product.

To produce final MI maps, seven major steps must be completed: (1) pre-
liminary field investigations, (2) photointerpretation of high-altitude
photographs, (3) review of existing wetlands information, (4) quality
control of interpreted photos, (5) draft map production, (6) interagency
review of draft maps, and (7) final map production. A recent evaluation
of NW1 maps by the University of Massachusetts (Swartwout 1982) determined
that these maps had accuracies above 96% This high accuracy was achieved
because of the NW1 technique which involves a combination of field
studies, photointerpretation, use of existing information and interagency
review of draft maps.

&lands Status and Trends Report

The national wetlands status and trends analysis study arose from the
need for national estimates an the Current extent of our Nation's wetland
resource in the lower 49 States and on corresponding losses and gains
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over the past two decades. A statistical survey of U.S. wetlands in the
mid-1950's and mid-1970's  was conducted through conventional air photo-
interpretation techniques. The status of wetlands in the mid-50's and
aid-70's was determined and estimates of losses and gains during that
interval were computed. The results of this study were published in the
Service's report - "Status and Trends of Wetlands and Deepwater Habitats
in the Contensinous United States, 1950's to 1970's"  (Frayer, g c. 1982).

Hydric Soils List

To clarify the meaning of "hydric soils," a list of the Nation's hydric
soils is being prepared by the Soil Conservation Service (SCS) in
cooperation with the NWI. Hydric soils are defined by soil saturation
for significant periods or by frequent flooding for long periods during
the growing season. The list includes both hydric soils (essentially
always associated with wetlands) and soils that exhibit hydric conditions
under certain circumstances. The hydric soils list will be most useful
for making wetland determinations in the field or in the office through
use of soil survey maps. Interim lists for each State are available
from Soil Scientists at SCS's State Offices.

List of Hydrophytes

To clarify the term "hydrophytes," the NW1 is preparing a list of
vascular wetland plants. 'Viydrophyte"  is defined as "any plant growing
in water or on a substrate that is at least periodically deficient in
oxygen as a result of excessive water." For purposes of the listing,
wetland plants are divided into four indicator categories based on a
plant's frequency of occurrence in wetlands: (1) obligate - always found
in wetlands (>95% of the time), (2) facultative wet - usually found in
wetlands (66-95X of the time), (3) facultative - sometimes found in
wetlands (33-66%) and (4) facultative upland - seldom found in wetlands
(<33x). The NW1 is creating a wetland plant database which not only
includes the list of hydrophytes, but also contains information such as
the plant's ecology, geographic distribution, common names, and indicator
status. Of an estimated 5.000 sbecies of Plants believed to occur in U.S.
wetlands, about half has been entered into'the database. Meanwhile, an
interim list of all the vascular hydrophytes is available.

Wetland Reports

Two basic types of wetland reports are developed by NWI: map reports and
State wetland reports. The map reports briefly outline NW1 procedures
and findings (e.g., list of wetland plant communities, photointerpretation
problems). Map reports are available for numerous areas. By contrast,
the State wetland report is a comprehensive publication on the results of
NW1 in a given State. It is prepared upon completion of the wetlands
inventory in each State. The State report includes wetland statistics
and detailed discussions of NW1 techniques, wetland plant communities,
hydric soils and wetland values. To date, only one State report - New
Jersey - is in progress. This is the only State where mapping and stat-
istics are available. In the near future, NW1 expects to prepare  reports
for Rhode Island and Delaware, when wetland statistics are available.

g-5
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U&land Values Database

The MI is building a wetland values database to help pull together
infOr&Stion  on the functions and velues of wetlands contained in the
diverse and scattered scientific literature. The database consists of
abstracts Of Scientific articles and reports addressing wetland values,
including use, habitat, water quality, hydrology, food chain, and
recreation/conservation. To date. about 1000 articles have been entered
and by October 1, 1983, the database should include 2000 articles.

Status of WI Happing

Priority Settinq

Mapping priorities are based principally on the needs of the Service and
other Federal and State agencies. Approximately half of the U.S. has
been identified as top priorities for mapping. Priority areas include
the entire coastal zone of the U.S., floodplains of major rivers and the
Prairie Pothole Region. The actual mappfng  of priorities depends on the
availabfllty  of funds and the existence of good quality aerial
Photography. Obtaining acceptable photographs for the Prairie Potholes
has been particularly difficult because of the need to capture optimum
water conditions. Consequently, NW1 has established a special agreement
with NASA to obtain this photography.

Current Mapping

To date, NW1 has produced wetland maps for 25% of the lower 48 States and
4% of Alaska (Figures 2 and 3). This includes roughly 7% of the U.S.
coastal zone, including the.Great  Lakes Region. Mapping is completed for
seven States - Delaware, Connecticut, Massachusetts, Vermont, Rhode
Island, Hew Jersey and Arizona. Much of the Lower Mississippi Valley,
Appalachicola River, the Great Lakes Region, Colorado and California have
been surveyed. Mapping is now underway in 28 States, which includes the
Prairie Pothole Region.

Future Plans

The WI plans to map wetlands at a rate of 5% per year in the lower
48 States and at z1 annually in Alaska. At these rates, about 55% of the
continental U.S. and 16x of Alaska would be inventoried by 1988, which
encompasses all of the Service's top priority areas in the lower 48 and
half of Alaska's (Figures 2 and 3).

Mao Oissemination

About 165,000 copies of draft and final maps have been distributed by the
Service. Recently, agreements have been made between the Service and 12
States to establish State-run map distribution operations (Maine, New
Hampshire, Vermont, Massachusetts, Rhode Island, Connecticut, New York,
New Jersey, Pennsylvania, Delaware, M:ryland  and Louisiana). NW1 maps
will also soon be available through the Geological Survey's National
Cartographic and Geographic Information Center. The Service, however,
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will continue to distribute maps to our primary users - Federal and State
agencies - at no cost.

Computer Mappinq

NW1 is at the forefront of computer mapping technology. Although not
presently cast effective on a nationwide basis, computer mapping is being
alternately pursued and advanced by the NW1 through the fields Of
digitization, computer graphics and analytical photogrammetry. In
working with groups such as the Defense Department's Computer Assisted
Photo Interpretation Lab, RWI will insure that it moves operationally
into these fields as soon as cost effective. Computer mapping products
include computer-generated maps and wetland statistics for project areas.
Computer mapping is completed for the State of New Jersey, the Lower
Columbia River Basin. and the hard rock mining areas of Minnesota, while
work in progress includes the State of Delaware, the Gulf Coast and an
area adjacent to the Great Salt Lake of Utah.

National Wetlands Status and Trends Report Findings

Introduction

A statistlcal sampling study was undertaken to develop national estimates
on the status of U.S. wetlands and deepwater habitats (in the lower 48
States) in the mid-1970's and mid-1950's and on their losses and gains
since the mid-50's. The study was designed and conducted by a team of
Colorado State University researchers; while NW1 produced the essential
survey data.

A stratified random sample of 3,635 plots (each four-square miles in
size) was used. Mid-50's and mid-70's aerial photography were
interpreted for all study plots. All changes to wetlands and deepwater
habitats within these areas were identified as either natural or
man-induced, area measured and prepared for computer analysis. The
results of this investigation are presented in "Status and Trends of
Wetlands and Deepwater Habitats in the Conterminous United States, 1950's
to 1970's" (Frayer, c 2. 1982). Key pbints of this report follow.

Status of U.S. Wetlands in the Mid-1970's

In the mid-1970's, the United States (i.e., the lower 48 States) had a
total of 99 million acres of wetlands - 5.2 million acres of coastal wet-
lands and 93.7 million acres of inland wetlands - which amounts to only
46% of our original wetland acreage.M  Wetlands now represent only about
5X of the total land surface of the united States. In the mid-70's,  the
U.S. wetland resource consisted of 5.2 million acres of coastal wetlands,
600 thousand acres of inland flats, 4.4 million acres of ponds, 49.7 mil-
lion acres of forested wetlands, 10.6 million acres of shrub wetlands and
28.4 million acres of inland marshes. Deepwater habitats in the

2/ By the most reliable'accounts, the original wetland acreage of the
United States is estimated at 215 million acres (Roe and Ayres 1954).

37
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aid-70's amounted to 15 million acres of coastal bay bottoms and 57.9
million acres of lakes and reservoirs.

Gains and Losses Since the Mid-1950's

Comparing these mid-70's figures with mid-50's acreages, we found net
gains in deepwater habitats - 200 thousand acres of coastal bay bottoms
and l.4 million acres of lakes - and in tuo wetland types - 200 thousand
acres of inland flats and 2.1 million acres of ponds.

Losses between the mid-50's and mid-70's, however, prevailed in vegetated
wetlands - 400 thousand acres of coastal marshes and mangroves, 6 million
acres of forested wetlands, 400 thousand acres of shrub wetlands and 4.7
aillion acres of inland marshes. The average rate of wetland loss over
the study period was 458,000 acres/year, consisting  of 440,000 acres/year
of inland wetland losses and 38.000 acres/year of coastal wetland losses.

These changes are net changes over a 20 year period. Net changes reflect
the combinetfon  of a number of wetland changes both losses or gains and
natural or men-induced, as shown In the shrub wetland example (Figure 4).
From a natural succession standpoint, we see.1 large loss in shrub wet-
lands to forested wetlands and a tremendous gain in shrub wetlands from
fnland marshes. We also can see substantial losses in shrub wetlands
from agrfcultural  and urban developments and a modest gain from other
land. All these changes have led to a net loss of 400 thousand
acres of shrub wetlands between the mid-and the mid-70's.

Gains in Lakes and Ponds

while large losses'in vegetated wetlands took place, lakes (deepwater
habitats) and ponds (wetlands) increased substantially. Lake acreage
increased by 1.4 million acres, with most of the gain occurring in the
Atlantic and Mississlppt  Flyways (50% and 44%, respectively) and small
gains of 3x in the Pacific and Central Flyways. These new lakes and
reservoirs were mostly created from uplands, with vegetated wetlands also
altered.

Pond acreage nearly doubled from 2.3 million acres in the mid-1950's to
4.4 million acres In the 1970's. Ponds increased mainly in the Central,
Mississippi and Atlantic Flyvays. These ponds were mostly created from
uplands.

Causes of Wetland Losses

Agricultural development (e.g., drainage) was responsible for 87% of
wetland losses, while urban development and other development caused 8%
and 5Z of the loss. respectively.

Losses from Agriculture

Agriculture had the greatest impacts on forested wetlands and inland
marshes, with losses of 6.2 and 4.6 million acres, respectively. In
addition, 1 million acres of shrub swamps were converted to agricultural
use by the mid-1970's.
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Inland Harsh Losses

Comparing important waterfowl breeding and ovewintering areas with the
areas of greatest loss of inland marshes, we find heavy losses in the
Potholes, Nebraska and Florida (Figure 5).

The glacially formed wetlands of the Prairie Potholes in U.S. and Canada
are the principle breeding grounds for migratory waterfowl in North
America. They provide more than fifty percent (50%) of the annual
production of important waterfowl, such as mallards, canvasbacks and
blue-winged teal. The continued loss of pothole wetlands through
agricultural development has serious implications on waterfowl
populations.

Nebraska‘s sandhills and rainwater basin have also lost many wetlands.
These wetlands are used by millions of cranes, ducks and geese on their
annual migrations.

Florida's inland marshes are also subject to large-scale agricultural
conversion, particularly the Everglades. These wetlands provide feeding
areas for many migratory birds and are the breeding grounds for such
birds as rails and the Everglades kite. Besides losing these and other
wildlife values, destruction of the Kissimmee River wetlands from chan-
nelization has accelerated deterioration of water quality in Lake
Okeethobee.

Forested and Scrub-Shrub Wetland Losses

Looking at areas of greatest losses of forested wetlands, we find major
destruction of bottomland hardwood forests in the Lower Mississippi
Valley and of North Carolina's pocosin wetlands.s/  (Figure 5)

The Lower Mississippi bottomland wetlands are important overwintering
areas for 2.5 million of the 3 million mallards of the Mississippi Flyway
and nearly all of the 4 million wood ducks. Moreover, numerous finfish
utilize the flooded hardwoods as spawning and nursery grounds, including
gamefish, like basses and pickerels. In 1977, only 5.2 million acres of
bottomland forests remained in the Mississippi Delta, which amounts to
about 20% of the original acreage. Heavy losses of these wetlands to
agriculture continue today.

The pocosin (forested and scrub-shrub) wetlands of coastal North Carolina
are under tremendous pressure from agricultural and peat mining interests.
These wetlands are most important as regulators of freshwater inflow into
productive coastal estuaries. By ensuring a relatively steady flow of
fresh water, pocosins help maintain the salinity balance of estuaries and
the profitable commercial and recreational fishing in coastal North Carolina,
which generated $325 million in 1978 and employment of 23,000 people.

31 "Pocosin"  is an Algonquin Indian word for freshwater wetlands. These
forested and scrub-shrub wetlands are prevalent along the southeastern
coastal plain.



Agricultural development of these wetlands also leads to
tion of estuarine water quality through the introduction
fertilizers and pesticides.

Coastal Wetland Losses

12

further degrada-
of chemical

Since the mid-50's. coastal wetland losses were most significant tn three
States: Louisiana, Florida and Texas. In Louisiana, submergence of
coastal wetlands had converted nearly 200 thousand acres to bay bottoms
by the mid-70's. The causes of this change are numerous and complicated,
but were treated as natural causes for this study. Considering direct
man-induced losses, urban development caused 92% of these losses, while
agriculture with 6% and other development with 2% made up the remainder.

States Uith Significant Losses

The trend analysis study found 19 states with statistically significant
net losses in wetlands:Nw Jeney (2) in the ng;sn the Northeast - Delaware, Maryland, and

- Illinois North and South Dakota,
l4innesota,'Nebraska  and Wisconsin. (9) in'the Southeast - all States,
except Virginia, Tennessee and KekucKy; (4) Texas in the ?%km and
(5) California on the West Coast (see Figure 6).
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Spodosol Classification

Robert V. Rourke, University of Maine

A group interested in improvement of spodic horizon recognition met
in Lincoln, Nebraska on December 3, 1983 to discuss and initiate activity
to improve the definition of spodic horizons. The question was reviewed
and a plan of action developed that would first define the problem and
secondly develop morphologic and chemical criteria of the order Spodosols.

The problem has been put forth in published form in Circular 1 of
the International Committee on the Classification of Spodosols (ICOMOD).
This report circulates to all spodosol committee members throughout the
world. It shows pedon descriptions and data that support the current
classification system. Other pedons having spodic morphology but lacking
chemical spodic support are also presented. Some pedons lacking spodic
morphologic development but meeting the spodic chemical criteria are included.
The publication requests cokrlents, data, and soil descriptions to be submitted
to the committee for use in developing a world wide model of spodic morphology.
It also requests comment supported by references and data concerning modifica-
ti'ons or improvements needed in spodic criteria. The report identifies
current problem areas and solicits constructive comments to improve spodic
identification.

Work has started into developing a morphologic model of soils in
the suborders Orthods, Aquods and Humods. Pedon descriptions of Spodosols
taken from the classification of soil series in the United States were
encoded using a modification of a coding system for pedon data in use
by SCS at the Lincoln Laboratory. There were 372 Spodosol pedons included
from the various SCS National Technical Centers. These were subdivided
into 247 Orthods, 90 Aquods, and 35 Hurnods. To better appreciate the
distribution of the data the Northeast furnished 74 Orthods, 6 Aquods
and no Humods. There were 72 Orthods, 31 Aquods and no Humods in the
Midwest. In the South there were no Orthods, 43 Aouods and 23 Humods.
The West region had 101 Orthods, 10 Aquods and 12 kumods. At this time
no pedons from outside the United States or its possessions are included.

The data was divided into two broad groupings: taxanomic and morphologic.
Within the taxanomic group the suborder, great group, subgroup, family
and parent material were included in the data set. Morphologic features
included by horizon were: depth, color, structure, texture consist&ce,
and boundary. Nomenclature used in the data set was that used in the
pedon description. No attempt was made to change all soil descriptions
into a format compatable to the 1981 Revision of Chapter 4. The result
was a mixture of the old and new system of horizon designation.

Horizon designations were coded in a manner that resulted in 13 categories.
The groupings that resulted were analyzed to determine the frequency that
they occurred in each suborder. It was decided that only those horizon
groups that were used in an amount that equalled one half the pedons in
two of three suborders would be used to develop the morphology of the suborders.
The data set for further evaluation was reduced by this technique to six
horizons. There was one eluvial horizon, one mineral surface horizon,
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two illuvial horizons, one transitional horizon and the C horizon. The
most frequent occurrring  horizon was the Bir or 6s followed by the C horizon
and E or A2 horizon.

The six groups of horizons selected were analyzed separately to obtain
a frequency distribution of their various properties. Each group had the
hue (numeric and alphameric), value and chroma summarized. Soil texture
of the less than 2 IWI size was arrayed with the most frequent texture in
the two surface and two illuvial layers being a silt loam. The frequency
of this texture decreased as depth below the surface increased. Soil s.tructure
was treated in a similar manner. Subangular blocky and granular structures
were the predominant types described in the spodic horizons. In all instances
the frequency distribution was continued until sufficient variables had
been included that 95% of the population had been assessed.

Future plans are to continue to work with .the data until it is possible
to construct a morphologic "typifying profile" within each suborder or,
if necessary, each great group. There is also the opportunity to devel.,:.
predictive equations that could lead to a reduction in the number of ob;c,~ !ions
necessary for taxanonic placement and an improved understanding of soii
genesis. Areas of interest would include thickness of development of ;,,jdic
layers as related to soil texture; and horizon color relationship to horizon
designate, thickness, and texture. This work currently continues as an
effort on the part of ?onald Yeck,  Benny Brasher and Robert Rourke.

The evaluation of chemical criteria is being continued by the SCS
laboratory at Lincoln. Methodologies are being tested and compared. Techniques
used for spodic or podsol  S identification from many countries and regions
within the U.S. are being used. This work is ongoing with results expected
over the next year. I,
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FOLLOW-UP TO
REPORT OF COHHITTEE 3

(1982 Soil Survey Work Planning Conference)

EVALUATING SOIL UAP QUALITT

Chairperson - W i l l  Hanna

I n t r o d u c t i o n :

The Committee  3 c h a n g e s  f o r  t h e  1 9 8 2  N o r t h e a s t  C o o p e r a t i v e  S o i l
Survey Conference were to :

(1) D e t e r m i n e  w h a t  t h e  n e c e s s a r y  c h a r a c t e r i s t i c s  a n d  a t t r i -
butes  are  o f  a  h igh  qua l i ty  so i l  survey  and ;

(2) D e t e r m i n e  h o w  t o  m e a s u r e  a n d  e x p r e s s  w i t h  a  q u a n t i t a t i v e
s t a n d a r d  t h e  d e g r e e t h a t  s o i l
a t t r i b u t e s  a n d  c h a r a c t e r i s t i c s .

1982 Committee Report and Recommendations:

The Committee  Report  that  was presented to
in  1982  prov ided  the  f o l l owing :

s u r v e y s c o n f o r m  t o those

the  con ference  a t  Corne l l

(1) Summation of  responses to  a  quest ionnaire  by the Committee
members  ind i ca t ing  the  k ind  o f  map  qua l i ty  s tandard  that
wou ld  be  des i rab le .

(2) A  n a r r a t i v e  o u t l i n e  o f  t h e  a t t r i b u t e s o f  a  h i g h  q u a l i t y
s u r v e y  w i t h the recommendation that i t  b e  a c c e p t e d  a s
p a r t i a l  f u l f i l l m e n t  o f  C h a n g e  1 .

(3) I d e n t i f i c a t i o n  o f  4  q u a n t i t a t i v e  m e t h o d s  f o r  a s s e s s i n g  m a p
q u a l i t y ; the Maine method, New York method.  Cornel l -SCS
method and Virginia method.

(4) R e c o m m e n d a t i o n s  t h a t : (a) C o m m i t t e e  3  b e  c o n t i n u e d  a n d
t h e  4  m e t h o d s  b e  f i e l d  t e s t e d  a n d  e v a l u a t e d  b y  5  s t a t e s ;
(b) the  s ta tes ,  New York ,  Maine ,  Pennsy lvan ia ,  New Jersey
and  Connec t i cu t  prov ide  the i r  eva luat i ons  t o  the  Commit tee
Cha i rperson  pr i o r  t o  the  1984  Conference ;  (c) t h e  C o m m i t -
t e e  C h a i r p e r s o n  summatise  t h e  r e s u l t s  i n  a  r e p o r t  t o  t h e
1984 Conference; and  (d) that  Change 1 be made more speci -
f i c  i n  r e l a t i o n  t o  a ”  a c c e p t a b l e  q u a n t i t a t i v e  s t a n d a r d .

Fol low-up to  the 1982 Recommendations:

Two  o f  the  prev ious ly  ment i oned  methods  were  f o rwarded  t o  each  o f
t h e  f i v e  s t a t e s  i n  1982-83for e v a l u a t i o n . Responses  were  re ce ived
f r o m  3  s t a t e s , a n d  1  s t a t e  is c u r r e n t l y  t e s t i n g  2  m e t h o d s  b u t  t h i s
d a t a  i s  n o t  y e t  a v a i l a b l e . Summation of t h e  e v a l u a t i o n s  i s  a s
f o l l o w s :
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1. Cornell-SCS Method

G e n e r a l  - This  method was developed by the Cornel l  Agronomy Depart-
ment  f o r  the  So i l  Management  Suppor t  Serv i ces  (SMSS)  sec-
t i o n  i n  S C S  t o  a i d  d e v e l o p i n g  c o u n t i e s  i n  a s s e s s i n g  t h e
q u a l i t y  o f  v a r i o u s  S o i l  R e s o u r c e  I n v e n t o r i e s . Th i s  method
u t i l i z e s  a random sampling technique whi cb p r o v i d e s  n
bi~nomial  t e s t o f  t h e  p u r i t y  ( l e v e l  o f  s i m i l a r  so~ils)  o f
so i l  maps  and  the  magni tude  o f  s t rong ly  contras t ing  so i l s .
At l e a s t  3 0  s a m p l e  o r  m a p  p o i n t s  a r e  r e q u i r e d  p e r  m a p
s h e e t  f o r  r e l i a b l e .  s t a t i s t i c a l  i n f e r e n c e .

Evaluated by -

Area Tested -

C o n n e c t i c u t

T h i s  nethod  w a s  t e s t e d  i n  M i d d l e s e x  C o u n t y  o n  A t l a s
Sheet  33  o f  the  County ’ s 1 9 7 9  p u b l i s h e d  s o i l  s u r v e y .
The  area i s  p r i m a r i l y  u p l a n d , wooded, nonurbanized
a n d  d o m i n a t e d  b y  s h a l l o w  t o  d e e p  g l a c i a l  t i l l  s o i l s .
Mos t  o f  the  map  un i t s  a re  so i l  c omplexes  o r  so i l - r o ck
outc rop  complexes . T h e  s c a l e  o f  m a p p i n g  i s  1:15,840
w i t h  a b o u t  6 , 0 0 0  a c r e s  o n  2 , 4 0 0  h e c t a r e s  r e p r e s e n t e d
o n  t h e  f i e l d  s h e e t .

P r o c e d u r e  - The pr,oced”res  out l ined  in  Chapter  4  o f  the  Cornell-SMSS
Tech. M o n o g r a p h  14 ( G u i d e l i n e s  f o r  EvaluaUng t h e  A d e -
q u a c y  o f S o i l Resource I n v e n t o r i e s ) were followed.
G r o u n d  t r u t h  c r i t e r i a  o r  s o i l  p r o p e r t i e s  t o  b e  m e a s u r e d
were s e l e c t e d  f o r  a  s p e c i f i c  l a n d  u s e  a n d  f o r  a m”re
g e n e r a l i z e d  l a n d  u s e . T w o  s o i l  s c i e n t i s t s ,  o n e  “ s i n g
t h e  c r i t e r i a  f o r  t h e  s p e c i f i c  l a n d  u s e  a n d  t h e  o t h e r
u s i n g  t h e  c r i t e r i a  t h a t  c o v e r e d  m o s t  m a j o r l a n d  u s e s ,
made the e v a l u a t i o n . Sample p o i n t s were t-a nd oml y
s e l e c t e d u s i n g  p r o c e d u r e s i n  A p p e n d i x  C  o f the SMSS
monograph.

R e s u l t s  - E v a l u a t i o n  f o r  a  s p e c i f i c  l a n d  “ s e  ( M a j o r  U r b a n  Interprc-
tations)  r e s u l t e d  i n  a  p u r i t y  r a t e  o f  6 0 %  a n d  a  s t r o n g l y
c o n t r a s t i n g  r a t e  o f  3 % .
C0lllUl0n Interpretationfi)

F o r  g e n e r a lTand “ s e  ( M a j o r
t h e  p u r i t y  w a s 80 % and t be

s t r o n g l y  c o n t r a s t i n g  s c o r e was 7%. The SSF monograph
sugges ts  that  a t  a  90% probabilitFleve1  that  at  least  50%
p u r i t y  a n d  l e s s  t h a n 1 5 %  s t r o n g l y c o n t r a s t i n g  s o i l s  b e
r e q u i r e d  f o r  a c c e p t a b i l i t y . Thus, Atlas  Sheet  33 would be
i n  t h e  a c c e p t a b l e  r a n g e .  A p p e n d i x  1  p r o v i d e s  a n  e x a m p l e
o f  the  s cor ing  method  and  ground  t ruth  c r i t e r ia  f o r  ra t ing
the map.
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T i m e  - T o  m a k e  t h i s  e v a l u a t i o n  2  d a y s  w e r e  r e q u i r e d  p r e p a r i n g  f o r
t h e  f i e l d  w o r k ,  4  d a y s o f  f i e l d  w o r k  a n d  4  d a y s  e v a l u a t i n g
the r e s u l t s . W i t h  e x p e r i e n c e , p r e p a r a t i o n  a n d  e v a l u a t i o n
t ime  cou ld  be  reduced .

Advantages of  the Method -

( 1 )  E v a l u a t e s  b o t h  t h e  p u r i t y  l e v e l  a n d  e r r o r  r a t e  o f  t h e  s o i l
map.

( 2 )  H a s  a  s t r o n g  s t a t i s t i c a l  s t a n d a r d .

( 3 )  Q u a n t i f i e s t h o s e  s o i l  q u a l i t i e s e v a l u a t e d  f o r  a  spec ,1

purpose  o r  l and  “ se .

Disadvantages and Comments Concerning this Method -

(1)

(2)

(3)

(4)

(5)

(6)

Does  no t  eva luate  the  ac curacy  o f  the  so i l  map  boundar i
a l though  boundary  er ror  i s  somewhat  combined  wi th  c lass i f i -
c a t i o n  e r r o r ,  s i n c e , i f  t h e  b o u n d a r y  i s  i n c o r r e c t ,  t h e  l a n d
a r e s  i n  t h e  w r o n g  d e l i n e a t i o n  w i l l  b e  i n c o r r e c t  a n d  t h u s
p o t e n t i a l l y  c a u g h t  i n  t h e  c l a s s i f i c a t i o n  e v a l u a t i o n .

R e l i a b i l i t y  o f  t h e  m a p  e v a l u a t i o n  r e s u l t s  i s  d e p e n d e n t  o n
t h e  s o i l  p r o p e r t i e s  o n  g r o u n d t r u t h  c r i t e r i a c h o s e n  f o r
measurement.

Time to  complete  the random sampling and evaluation may be
p r o h i b i t i v e  f o r  a  s i n g l e  m a p  s h e e t . However, use of a
s t ra t i f i ed  sampl ing  method  may  no t  be  proh ib i t i ve  f o r  eva l -
u a t i n g  a n  e n t i r e  s u r v e y  a r e a  ( e . g . t o  d e t e c t  t h e  t y p e s  o f
e r r o r s  m a d e  b y  e a c h  s o i l  s u r v e y  o r  i n  a  p a r t i c u l a r  s u r v e y ,
e t c . ) .

D e p e n d i n g  o n  t h e  c u l t u r a l  f e a t u r e s  a n d  b a s e  m a p ,  l o c a t i n g
s a m p l i n g  p o i n t s  m a y  b e  a l l  b u t  i m p o s s i b l e  f o r  a n y o n e  w i t h
less  exper ience  than  a  so i l  s c i ent i s t  in  work ing  wi th  maps .
A l s o , t h e  d a t a  g a t h e r i n g  p r o c e s s  m a y  r e q u i r e  t h e  e x p e r t i s e
o f  a  s o i l  s c i e n t i s t .

This  is  a  “:+er o r i e n t e d  s y s t e m  b a s e d  o n  p o i n t  t r u t h  a n d  i s
“ot designee  t o  e v a l u a t e  s o i l - l a n d s c a p e  r e l a t i o n s h i p s ,  m a p
uni t c<~mpos :tion, a n d  i t  d o e s  n o t  e v a l u a t e  h o w  w e l l  t h e
s o i l Ul.rp u Iit d e s c r i p t i o n  d o c u m e n t s  t h e  s o i l - l a n d s c a p e
f e a t u r e s .

T h e  salrple  :joint  s e l e c t i o n  m e t h o d  m a y  b i a s  t h e  e v a l u a t i o n
t o w a r d  t h e  .~arger m a p  u n i t s  - -  p o i n t s  i n  s m a l l  o r  n a r r o w
u n i t s  a r e  01 t e n  r e j e c t e d  b e c a u s e  t h e y  f a l l  t o  c l o s e  t o  t h e
boundary.
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Zew Y o r k  M e t h o d- - - - -

G e n e r a l  - T h i s  m e t h o d  p r o v i d e s  f o r  a n  e v a l u a t i o n  o f  s o i l  m a p s  hased
0 ” the m a g n i t u d e  o f e r r o r and t h e  n u m b e r  o f  errors pr r
minimunl s i z e  d e l i n e a t i o n . A n  a p p r o x i m a t e  o n e  square ~mi lc,
area i s  e v a l u a t e d  ~per  m a p  s h e e t . T h e  s o i l  features  r a t e d
a p p l y  t o  m o s t  m a j o r  l a n d  u s e s  o n  i n t e r p r e t a t i o n s .

E v a l u a t e d  b y - P e n n s y l v a n i a  a n d  N e w  Y o r k
+

A r e a  T e s t e d  - T h e  a r e a  e v a l u a t e d  w a s  in S a r a t o g a  C o u n t y ,  N e w  Y o r k  i n
a n  o n g o i n g  s u r v e y . T h i s  a r e a  h a s  a  m i x e d  l a n d  u s e  o f
f a r m s , w o o d s  a n d  i d l e  l a n d . I t  i s  d o m i n a t e d  b y  g l a -
c i a l  t i l l  s o i l s  intersperced  w i t h  p o c k e t s  o f  lacus-
trine s o i l s a n d  f l o o d  p l a i n  s o i l s . It is a second
o r d e r s o i l s u r v e y  b e i n g m a p p e d  a t 1:15,840 s c a l e .
T h r e e  f i e l d  s h e e t s  w e r e  r a n d o m l y  s e l e c t e d  f o r  e v a l u a -
t i o n .

P r o c e d u r e s  - E a c h  o f t h e  t h r e e  f i e l d  s h e e t s  w e r e  t r a n s e c t e d  u s i n g
c o m m o n  f i e l d  t e c h n i q u e s  f o r  a s s e s s i n g  s o i l  m a p  a d e -
quacy. E a c h  m a p  u n i t  c r o s s e d  w a s  e x a m i n e d . A form was
d e v e l o p e d  t o  r e c o r d  t h e  c l a s s  o n  p r o p e r t i e s  OF t h e  p r e -
d e t e r m i n e d SOil f e a t u r e s . O b v i o u s incl~usions w e r e
a v o i d e d . Areas w h e r e s o i l  b o u n d a r i e s a p p e a r e d to h e
i n a c c u r a t e  w e r e  a l s o e x a m i n e d . E s t i m a t e s  w e r e  m a d e ,
b a s e d  o n  t h e  l a n d f o r m s , o f  t h e  n u m b e r  o f  a c r e s  d e v i a t -
i n g  o r  a t  v a r i a n c e  w i t h  t h e  c l a s s  n o r m . P r i o r  t o  t h e
f i e l d  w o r k  t h e  areas w e r e  s t e r e o s c o p e d . A b o u t  1 5  p e r -
c e n t  o f  e a c h  f i e l d  s h e e t  w a s  e v a l u a t e d .

R e s u l t s  - B a s e d  o n  t h e  t a b l e  d e v e l o p e d  b y  N e w  Y o r k  t h a t  i n d i c a t e s
t h e  n u m b e r and s i z e  o f v a r i a n c e s a l l o w e d  f o r e a c h s o i l
f e a t u r e  c l a s s , t w o  f i e l d  s h e e t s  w e r e  f o u n d  a c c e p t a b l e  a n d
o n e  s h e e t  u n a c c e p t a b l e . A p p e n d i x  2a a n d  2b i l l u s t r a t e  w i t h
examp1t.s tl.e s o i l p r o p e r t i e s r e c o r d  f o r m  a n d  a l l o w a b l e
v.lriance taole.

T i m e  - A p p r o x i m a t e l y s e v e n  h o u r s  w a s s p e n t  o n e a c h f i e l d sl1eet
i n c l u d i n g  f i e l d  t i m e  a n d  e v a l u a t i o n .

A d v a n t a g e s  o f  t h i s  M e t h o d  -

(1) Can be applied :tn the field in just a little more time
t h a n  c o m m o n  m a p  a d e q u a c y  c h e c k s .

(2) M a y  h a v e  s o m e  v a l u e  a s  a  t r a i n i n g  a i d  i n  identifvinp  t h o s e
areas w h e r e s o i l  s c i e n t i s t s  ha& a
c l a s s i f y i n g  a  c e r t a i n  s o i l  p r o p e r t y .

(3) E v a l u a t e s  t h o s e  s o i l  f e a t u r e s  t h a t
f u n c t i o n a l  q u a l i t y  o f  a  s o i l  m a p .
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( 4 )  E v a l u a t e s  b o t h  b o u n d a r y  e r r o r s  a n d  c l a s s i f i c a t i o n  e r r o r s .

( 5 )  P r o v i d e s  a ” a c c e p t a b l e - u n a c c e p t a b l e a n s w e r  t o map sde-
quacy .

Disadvantages  o f  th i s  Method  -

( 1 )  H a s  a  w e a k  s t a t i s t i c a l  r e l i a b i l i t y  b a s i s . The number of
samples  per  map  shee t  and  method  o f  sampl ing  may  requ i re
e x p a n s i o n  a n d  r e v i s i o n ,  r e s p e c t i v e l y .

( 2 )  A l l o w a b l e  v a r i a n c e  t a b l e  i s  t o o  r e s t r i c t i v e  f o r  t h e  n u m b e r
o f m i n i m u m  size d e l i n e a t i o n s  o u t s i d e t h e  n o r m  f o r  s o m e
s o i l p r o p e r t i e s . SOUlE r e v i s i o n  o f the t a b l e  w i l l  b e
r e q u i r e d .

(3) T h e  “ u m b e r  o f  m i n i m u m  s i z e  d e l i n e a t i o n s  a l l o w e d  to b e  a t
v a r i a n c e  f o r  e a c h  s o i l  f e a t u r e  c l a s s  o r  p r o p e r t y  r a t e d  i s
b a s e d  o n  s u b j e c t i v e  judgements. F o r  m o r e  s p e c i f i c  l a n d
uses o r  i n t e r p r e t a t i o n s  t h e  p r e s e n t  n u m b e r  o f  a l l o w a b l e
min imum s i ze  de l ineat i ons  may  not  be  rea l i s t i c .

(4 )  Map  Uni t  Compos i t i on  and  Cartographi c  qua l i ty  are  no t  con -
s idered  in  th i s  eva luat i on  method .

Maine Method

G e n e r a l  - Th i s  method  prov ides  a ”  e r ror  ra te  per  square  inch  o f  the
map sheet . Ten  i t ems  are  eva luated  and  we ighted  f o r  the
s e r i o u s n e s s  o f  t h e  e r r o r . A  10  t o  20  percent  a rea  o f  the
m a p  i s  r a n d o m l y  s e l e c t e d  f o r  e v a l u a t i o n . T h e  e r r o r  s c o r e
i s  t o ta l ed  and  c o m p a r e d  t o  a  p r e v i o u s l y  e s t a b l i s h e d  t o l e r -
a b l e  e r r o r  l i m i t  s c o r e .

Evaluated By - Connecticut and New York

P r o c e d u r e  - The  f i e ld  procedure  no tes  f o r  the  New York  method  were
app l i ed  t o  th.is  m e t h o d . I n  a d d i t i o n . c a r t o g r a p h i c  i t e m s
a n d  m a p  u n i t  d e s c r i p t i o n s  ( E v a l u a t i o n  I t e m s 4  through
1 0 )  w e r e  r e v i e w e d  i n  t h e  o f f i c e . T h e  f i e l d  s h e e t s  w e r e
“rescorec  ” f o r  t h i s  m e t h o d . S e e  A p p e n d i x  3  f o r  i t e m s
eva luated  and  s cor ing  method .

R e s u l t s  - ‘Ihe F i e l d  S h e e t  ( 2 5 5 - 8 7 )  t h a t  was r a t e d  a c c e p t a b l e  u n d e r
t h e  N e w  Yo::k method  re ce ived  a ”  e r ro r  ra te  s co re  o f  10 .4 .
T h e  F i e l d  S h e e t  r a t e d  u n a c c e p t a b l e  r e c e i v e d  a  rating o f
1 8 . 2  p e r  s q u a r e  i n c h . I t  appears  that  some  s core  on  the
s c o r e range c o u l d  b e c h o s e n  t o mark the acceptable-
u n a c c e p t a b l e  linits.

Time - Somewhat  l e s s  than  the  New York  method  f o r  bo th  f i e ld  t ime
and  eva luat i on .

3 -5
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Advantages of  the Method -

(1) R e l a t i v e l y  q u i c k  a n d  e a s y  t o  a p p l y  w i t h  p r e s e n t  m e t h o d s
for  assess ing  map  qua l i ty .

( 2 )  C o m b i n e s  a  c a r t o g r a p h i c  a n d  m a p  u n i t  d e s c r i p t i o n  evalus-
tion wi th  the  map  un i t i d e n t i f i c a t i o n  a n d  b o u n d a r y  p l a c e -
ment  eva luat i on  made  in  the  f i e ld .

(3 )  Can  be  app l i ed  t o  any  s ca le  map .

(4) E v a l u a t e s  f i e l d  s h e e t s  o f  o n g o i n g  s u r v e y .

Disadvantages of  the Method -

(1) R e q u i r e s  s u b j e c t i v e  judgemencs  to m a k e  a  r a t i n g .

( 2 )  L a c k s s t a t i s t i c a l r e l i a b i l i t y . The  sampl ing  p r o c e d u r e
c o u l d  p r o b a b l y  b e  a l t e r e d  t o  i n c l u d e  m o r e  s a m p l i n g  p o i n t s
and an orderly  transect  on random sampling procedure.

(3) Magnitude of map unit errors and boundaries is not
a c c o u n t e d  f o r .

(4) I n  i t s  p r e s e n t  f o r m , the  method  i s  no t  des igned  f o r  p u b -
l i s h e d  s o i l  s u r v e y s .

( 5 )  D o e s  n o t  a c c o u n t  f o r  d e t a i l  o n  i n t e n s i t y  o f  t h e  f i e l d
s h e e t . The  number  o f  e r rors  are  no t  we ighted  aga ins t  the
to ta l  number  o f  map  un i t s  o r  so i l  boundar ies .

( 6 )  D o e s  n o t  p r o v i d e  a c c e p t a b i l i t y - u n a c c e p t a b i l i t y  a n s w e r .

Summary:

B a s e d  o n  t h e  1 9 8 3  f i e l d  e v a l u a t i o n s  o f  t h e  t h r e e  q u a n t i t a t i v e  m e t h -
ads, it is not c o n c l u s i v e  t h a t  o n e  m e t h o d  i s  s u p e r i o r  t o  t h e  o t h e r s .
E a c h  h a s  m e r i t  f o r  a  p a r t i c u l a r s i t u a t i o n  o n  e v a l u a t i o n  o b j e c t i v e .
New York  in tends  t o  cont inue  t es t ing  and  re f in ing  the  method  i t  has
proposed  f o r  bo th  eva luat i ons  o f  o lder  pub l i shed  surveys  and  ongo ing
surveys.

Recommendations:

I t  i s  r e c o m m e n d e d  t h a t t h e  h e a d  o f  t h e  N E N T C  S o i l s  S t a f f  r e q u e s t
t h a t  a l l  s t a t e s  i n  t h e  r e g i o n  usa a n d  t e s t  o n e  o f  t h e s e  m e t h o d s  o r
some  o ther  appropr ia te  quant i ta t ive  method  when  assess ing  so i l  map
q u a l i t y . At  l eas t  one  survey  area  in  those  s ta tes  w i th  ongo ing  sur-
veys,.,ntio,r,,iav”,fi,c,i,p,d,c,ecdh~p-Idnatfe~cP,f  o l d e r  s u r v e y s  b e  t e s t e d  w i t h  a

N a t i o n a l  B u l l e t i n  4 3 0 - 4 - 4  r e l a t e d
t o  u p d a t i n g  p u b l i s h e d  s o i l  s u r v e y s , s t r o n g l y  s u g g e s t s  t h a t update
reques ts  be  ac companied  wi th  quantative  data that s u p p o r t s  t h e  n e e d
f o r  a n  u p d a t e . The  resu l t s  and  summat ion  o f  the  eva luat i on  shou ld
b e  i n c l u d e d  i n  t h e  p r o g r e s s  f i e l d  r e v i e w  r e p o r t  or w i t h  t h e  r e q u e s t
for  survey up-date that  is  forwarded to  NENTC.

3 - 6
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APPENDIX 1

CORNELL - SCS METHOD

SRI Evaluation For Major Urban Interpretations

Middlesex County, Connecticut - Atlas Sheet 33

A, B, C, D, and E Predicted Soil Properties -- ( ) Observed Soil Properties

COMPONENT

SOILS

1. Hollis - Charl ton

2. Charlton - Hollis

3. Charlton - Hollis

4. Hol l is - Rockoutcrop

Etc.

25. Charlton - Hollis

Etc.

30. Hollis- Rockoutcrop

l- A, C o r r e c tSCORE:

D E P T H  / S T O N I N E S S  1 FLoODlNG__/- S C O R E

A  (A)

c  (C)

T O T A L :  6 7

AVERAGE: 2.23
2- 5 2 Adjacent Classes
3- > 2 Adjacent Classes or 1 Non-Adjacent Class
4-> 1 Non-Adjacent Class

PURITY = Score 1 f Score 2 STRONGLY CONTRASTING

Total Sample Points

= 6 + 12130 =  6 0 %
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= Score 4

Total Sample Points

= 1130 = 3%



A P P E N D I X  2 A
T r a n s e c t  + 1

Eva lua ted  by :  Work .

Si lverman, Hanna

NEW YORK METHOD Toto + 255-87

MAP ACCURACY CHECK

Date: 9120103 Mapped  by :  S i l ve rman

0  - N o  devlatlone  1 - O n e  devlatlon  f r om no rma l  2 - TW O  deviatlons  f r o m  norma!

I
I

I

A c r e s
Slope Devlatlng

1
Fami l y

T e x t u r e
Mao

Unit

3 2
_~~~__

2 4

2 5

Depth to Dra inage
Rock Claaes t o p  I

1

2

3

4

y----f

1 5 7 1 I 0 I 3 a c

I5

6

1618

157

628

27

0

1

0

0

_
5 a c

I
I
I
I
I
I

0 I 0 I7

e

0 0

1 1 0 1 2ac

PIP
12 0 1

0 0
~- - -=F____ - -

0 0

156 1 0 3 a c
-

1 0 3; c

--_
1 0 3 a c

13

15

6 0

1 5 8

I
2 0 150A 0 I 0
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APPENDIX  TB_--
SOIL M_AP ADEQUACY TABLE

(NEW YORK METHOD)

, Class Variances and Size of Variances Allowable
(in 1 sq. mile area) for Common Soil Feature Classes

,
Area Evaluated - Saratoga County, New York, S.S.

-

Maximum Number of
Eauivalent Minimum-
Size Delineations

Class Having Indicated Field Field
Variance to be Sheet Sheet

Soil Feature Class Variances Acceptable 2JJ-87 2JJ-7

Depth to Bedrock or
Impervious Layer

Natural Drainage Class

Flood Hazard

Family Textural Class

Slope Class

1 5

2 2

3 1

1 5

2 2

3 1

1 2

1 8

2 2

3 1

1 8

2 3

3 1

(Reaction, stoniness and surface Acceptable Unacceptable

texture also evaluated.) (20 ohs.) (16 ohs.)

io?

-

-

1
-

-

-

7

2
-

-

-

-

2
-

-

05

8

-

4



M A N E  M E T H O D

AREA EVALUATED - SARATOGA COUNTY, NEW YORK, S.S.

I

Item
I--

1. Map units not correctly identif ied.

/

2. Map uni t  boundar ies  Inaccurate .
-~~ ~__
I
3 .
-.

; 4.

: 5.

Deta i l  on  map not  adequate .

Map uni t  de l ineat ions and symbols

not  neat  or  not  legible.

Soi l  boundar les  not  jo ined wi th

a d j a c e n t  s h e e t s .

6. Cul tura l  features  not  In  legend.
__.~~~._._._~ _________~

7 . Incorrect  locat ion of  c iv i l  boundar ies

o r  c u l t u r a l  f e a t u r e s .

8 . I n a c c u r a t e  l a b e l i n g  o f  s t r e a m s ,

r i v e r s .  e t c . , a n d  c u l t u r a l  f e a t u r e s .
____~~...~__,~_~~~~~~~~~  __ _.~.~ ~__~..~  _.~ __. _

9 . M a p  s c a l e ,  N .  a r r o w s ,  a c r e a g e ,  m a p -

p e r ’ s  n a m e ,  e t c . ,  m i s s i n g  o r  I n -

a c c u r a t e .

1 0 . Map uni t  descrlptlon  i n a d e q u a t e .

T O T A L S

/eight
- -~

2 . 6

2 . 5
.--

1 . 2
-..-_

1 . 8

0 . 2

.~

0 . 2
.-__

0 . 2

0 . 2

.__

0 . 2

1 . 0

10 .0

APPENDIX 3

No. of Errors

Per Sq. Inch

ZJJ-87 2JJ-’

.13 .25

.lQ -25
__-

- -
__-,-

- .18

- -

- - -
- -

-

- -

- -

-__

.24 .24

--__..

7_

-

-.

1
-_

32 -63

48 .63

- -

-
.32

- -

_____

- -

- -

-____

-

_

.24

-

~-

-

.-_

3 . 4  1 8 . 2
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Current Progress in tne Canadian Soil Survey Program
Heroert W R

Soil Survey Unit, Agriculture*Ca%a,  Fredericton, N.B.

I very much appreciate and value the Opportunity to attend this the
Northeast Cooperative Soil Survey Conference. In the past, Mr. John Day,
National Soils Correlator and Head of our Agriculture Canada Land Resource
Researcn  Institute, Soil  Inventory Section, had attended many of your
regional ano national work planning conferences. Last spring (lg84), Jonn
retireo  after completing a most successful career spanning 35 years of
service with tne Canadian Government. John contributea substantially to the
development of strong international re~lations  between tne Canaoa and U.S.
soil survey groups. Regionally, nowever, dialogue between Eastern Canada and
the Northeastern States  is not strongly developea. As a representative from
the Provlrrce of New Brunswick in Atlantic Canada, I look forward to this as
the heglnntng  of increasea communications between our two regions,  witn
COntlnued  representation at these conferences from Eastern Canaoa.

Now, down to tne business at hand, a report on tne Canaoian Soil Survey
Program.

As many of you may not be acquainted  wlth soil survey activities in
Canada, I wOUTd  like to start with a brief overview of our organizational
structure. [Tnis text araws substantially from tne Soil Survey Handbook (for
Canada) wnich is presenrly  being preparea  by the Expert Conmlttee  on Soil
Survey.]

Soil survey programs are actively COnduCted  in all ten provinces  and two
terrltorles. These irlventory  programs are usually Shared by the feoeral
Canada Department of Agriculture, a provincial Department of Agriculture or
Forestry (or equivalent) an0, where preSent, a University Department of Sol1
Science. 80th informal and formal  agreementS exist. Formal tripartite
agreements nave been negotiated in four provinces (Alberta, Ontario, Quebec,
Saskatchewan), resulting in the establishment of Institutes of PeaOlOgy wnich
coorainate  provincial inventory programs.

The shared activities differ from province to province. In some
provinces, the survey parties  work together in tne same project area, whereas
ln otners,  they work 011 separate projects.

As land use decision-making powers are vested in tne provinces,
requirements for soil inventories are aetermined primarily by provincial
agencies. Survey and research priorities are established  by soil survey
steerlnq  conrrlittees, tecnnical  COnnnitteeS Of an 1nStitute  Of pedO)Ogy  or
interdepartmental soil survey advisory  boards. Most such committees or
hoards are composed of officials  from cooperattng  sol1 survey groups plus
representatives of contrlbutlng  and/or requesting user agencies.

The national requirements  for soil inventories are primarily concerned
with c\asslflcatlons  ana procedures, and to a lesser degree Wltn Soil
inventories  in the Yukon and Nortnwest Terrltorjes  or on lands administered
by feaeral  agencies.

CAN-1

I I I’-



Provincial and national plans are integratea via a committee system
whereby provincial comnittees forward recolllmenoations  on requirements for
soil science researcn  and services to national coordinating committees. Our
Expert Conrnittee on Soil Survey (ECSS) closely approximates your Cooperative
Soil Survey Conferences. Tne ECSS proviaes scientific coordination for soil
survey aria lana evaluation in Canaaa. It maintains tnis scientific and
technical role tnrougn  the use of "workinq  qroups"  which are assigned
respon;lnility for proviainy recommendations or aavice for the solution of
problems.

CIJrrerlt  efforts  Continue  to snphasize  and encourage research on soil
classiiicatlon  ana land evaluatiorl ana to aevelop and stanaaraize  appropriate
C1aSSlfiCatlOrl  syste!ls ana OperdtlOnd1 procedures for use on a national
hdS1S. Fourteen ECSS working groups are presently active in operations
aiwctea  tov:aras  t~nr5c goals. Tney aeal with: agronomic, torestry  aria other
lnterylretatlor:s;  so11 climate  evaluation, soil water regime classification
(Sk!G) arla irrlqatlon  suitability;  taxonomy, correlation, laboratory quality
conzro1, aocuwntatiorl  oft solI survey proceaures  usea in Carlada  (soil survey
narlaboilk) and examination of alternate mapping methoos:  CanSIS--the  Canaaa
Soils Informat~orl  System; and qenerallzea  soil lanascape  maps 3na sol1
aedraaatlon. &ore speiiflcall~,  tne following progress has beer1 made over
tnt, past year.

i,. Stanaardlzatinn  of metnoaolc  ;ies for soil aata collection  a:13  analyses
c(iriT.1I~IUes  ,L<, be a ;'rlorlty.

2. Lirdft  copies ot mrtnoa  manuals  were aocuwnten  for (a) me
?~,tanlisruwnt  gf so,1 water lrlvestipatlorl  sites; (b) irrigation
suitaD  llty;  ano (c) soil remperature  nieasilremrnt.

3. Kajar  sol1 aegradation  causes have been dadressea,  Including: erosion,
sdllrllty, aciaification,  compaction, cont3ninatlorl  and organic matter
loss. Sl1al1  scale provincial or regional mapS aisplaylng the extent of
various ldna orgradations ana conservation rleeds have beerr  iaentifiea
as a prerequisite for public  awareness. Work nas startea  on a number
of sucn "uver‘vied"  nldps. A list of terltdtive  soil aegraaation
iaentificatiorl  metnoos nas also been prepare0  and partially evaluated.
ltw importdrlce  nt sol I ana water conservation in Canaaa is such tnat a
Starlolnq  Serlat6:  Conmittee  on Agriculture, Flsnerles  and Forestry nas
t!EC1II  ai,pcllrltl?ll  I.0 eXa%lrl_ ttle suoject-matter  tnroughout  Canaaa.

4. Irllproved  control of quality anil accuracy (correlation) in soil survey
TT~a[BPlllq  remalnj i3 Concerll. The aPPllcatlon of tne transect metnoa with
sLratitiC*a  ranaulri  trdnsects  for routine soils mapping  has met with
consiai!rable  acceptance ana success.
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5. Quality control in soil survey labs is maintained through the
incorporation of standard samples in routine analysis. Unknown samples
have also been dlstrlbuted  for analysis as a cneck  on quality of tne
data. Methoos  of analysis are being reviewed. Error values for
methods are also being deternllned.

6. Soil classification and correlation procedures continue to receive
considerable attention.

1.

2.

3.

4.

Problems relating to the ClaSSlfiCatiOn  of GTeySOlS,  PolisoTs,  humus
forms, organic horizons and tne definition  of contrasting horizons
continue  to be documented. Otnfr  problems concernirlq the
classification of clay Soils in the Prairies have been raised and await
aocumentation.

Soil Survey iorm l--tnr Project Plan--was published and used
extensively for documenting new project plans. It is neslgned  to
provioe  a convenient  recora  of tne decisions tnat are taken in planning
for a soil survey project to ensure consistency anfl conttnulty. Soil
Survey Fern 2--trle  Correlation ana Monitoring Recora--has also been
hrougnt Into use. SolI Survey Form 2, referred to as Correlog, is
deslgrled  to ensure consistent metnods  of observation arid measurement
and consistent conventions and terminology.

Compilation  ot the Canadian  Sol1 Survey Handhook  continues.  Sections
100 thrOuon  400 Have beer1 drafted. Preliminary aistribstlon  of tnese
sec!~Tons  is set tor later tnis summer. Three sectTonS  remall~l  to he
wrltten. Guioelines  proviaea 1r1  tne tiarlooook  hecow 1ncreaSinqTy
importarlt  jr) lignt of tne growl:,9  terlaency  to contract soil surveys.

A Soi 1 Napping  Systeni  Working Group nas heen reconstituted  to reconl::,~~rld
proceaurrs  that can Improve tne efflCienCy  and Cost CffeCtlveness  Of
soil survey. To date, discussions nave centerea  arourld:
interpretattons  ana nilnirnulr  data sets of differentiating properties;
information packaging; structure of stored information; soil survey
aesiqn; reorganization  of professional aria technical roles; and user
involvement.

C. Interpretation of soil survey maps and data remains a concern.

1.

2.

Tne requirements for forestry interpretations have been identitied in
regards to englneerlng, silvicultural  and potential hazards. A
aetailed syllabus tor a forestry  interpretations manual has heen
preparea. The marlual  will concentrate or, tile principles  of
Tnterpretlve  metnoas  usea for specific interpretations with case
stuales  of reqlonal  examples. A prelinrinary  araft of tne manua 1s
scneduled  for completion ir 1985.

Other  non-agronomic interpretations have concentratea 011 the proauction
of a series of public relations brochures. To aate, two hrocnures in a
serves entitled "Soil Surveys Carl Help You", have heen puhlishea ana
distributed. Draft manuscripts have heen prepared for arl aadltlonal
SlX brochures. Publication  is pending.

CAN-3
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At its annual meeting in November, 1983, tne Expert Committee on Soil
Survey (ECSS) reviewea  its working group priorities. The following Working
Groups (or topics) were establishea as priorities for the next three year
period:

1. Soil Degraaation - small scale map preparation and improvement of soil
degraaation assessment.

2. Mapping Systems - means of expeaiting routine survey.

3. CanSIS  - Computer Applications - nlicro-computers,  hand neld computers
for aata collection in trie field.

4. Agronomic Interpretations - croLl-soil  requirement guiaelines.

All of tne afore;nentioned  activities of trle ECSS are supportive of the
soil survey inventory program. !nterlsity  of surveys, objectives of surveys
ana levels of soil survey staft dno relareo  scientists vary from province to
province ana territory to territory.

1. k'ork  is progressing on a project to proviae  a stanaaraizea set of
"Generalizea Soil Lanascape  Maps" tor Canaaa.  To aate, generalized nao
compilation has been completed for all of I‘lanitoba and the agricultural
regions of Saskatctlewan, Alberta  arid (!,!rario.

2. Tne soil resource inventory proyra:n  in Piorthern  Canada has exparlaed.
Selected areas of T.r+e i;!lrthnes: Trrrit:~ries nave been mappea at an
exploratory  level (1:250 I:).  These ;;ruje;ts  are airectea from national
heaaquarters in Ottawa. A full tir!le  functional soil inventory unit
was estahlisheo  at Unitehorse  to service tne Yukorl  Territory. Field
work is to begin on aetailea  (1:39 I:) soil surveys in selected areas
relative to agricultural capatlility atlc resiaential aevelopment.

3. In most provirlces  artailea re-surveys of areas under intensive and/or
competitive use are being stresses, or carriea  out simultaneously with
reconnaissance level surveys of more remote areas. More specific to
the interests  Of this group might be orogress  in Eastern  Canaoa:  Prince
Eawdrd  Island is completely mappea  in aetail--application of soil
survey ana relatea  resource information is the present mandate; New
Brunswick, Nova Scotia ana Newfoundlafla  have, for the most part,
completea reconnaissance coverage and are initiating detaileo
re-surveys of agricultural areas; Quebec iS conducting both detailed
re-survey of agricultural lands in COnjunCtiOr~ with Completion of
provirlcial  coverage at tne reconnaissance level. Ontario is
concentrating on aetailea re-surveys of intensively usea agricultural
lands.
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In most reqiOnS  of Canaaa,  there Still remains a need for more detailed
and up-to-date information to meet the requirements for managlng  agricultural
proauction, not to mention Other land based industries. Acceleration of tne
soil survey program with expansion  of data handling and land evaluation
capabilities will, however, have to be as a result of the application of
technological aavances  or modifications in procedures. Existing levels of
staff are unlikely to increase.

So, as you can see, we in Canaoa are facing very similar Challenges to
thOSe found in the Unitea States.

CAN-5
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NORTH C!ZNTP,AL REGION REPORT

Neil E. Smeck, The Ohio State University

Some of the benefits derived from an exchange of representatives at the
regional soil survey conferences include: a) a source of new ideas, b) aids
in avoiding duplication of efforts, and c) provides an opportunity to become
acquainted with colleagues from other regions.

The North Central Cooperative SoilSurvey  Conference was held in Man-
hattan, Kansas in April. Special reports presented at the conference include:
a) Soil potentials for rangeland, b) Erosion - productivity relationships
(EPIC process model), c) Ground penetrating radar, and d) Utilization of soil
surveys by a farmer. Six committees convened to.consider  their charges during
the conference. Committee 1 (Improving Soil Survey Techniques and Modernizing
Soil Surveys) discussed the use of the evaluation form for updating soil sur-
veys, the coordination of habitat types and map units, and the preparation of
guidelines for range management statements in map unit descriptions. Committee
2 (Soil Interpretations) considered the reformatting of Soil-5's. Committee 3
(Soil Water Relations) discussed how to gather, store, and use available soil
moisture information and encouraged collection of needed soil moisture infor-
mation where data are lacking. Committee 4 (Educational Activities for Soil
Resources and Land Use) compiled a list of publications useful for educating
groups about the uses of soil survey information. Committee 5 (Soil Correla-
tion and Classification) discussed horizon nomenclature; in particular, the
need for more definitive definitions and the proper use of.kn, n, r, end d
subordinate distinctions. The Committee also considered evaluations of soil
surveys, classification of disturbed lands , timeliness of series revisions, and
quantification of hardness and water availability of paralithic materials.
Committee 6 (Classification, Interpretations, and Modifications of Soils on
Mine Spoils and Disturbed Lands) identified important properties for rec~lamation
activities and their variability and discussed ways of achieving uniform imple-
mentation of rules and regulations for restoring mined land.

Activities of NCR-3 (regional experiment station soil survey committee)
include the preparation of a regional organic carbon content map; the develop-
ment of a set of standard soil samples for use by characterization laboratories;
voluntary participation of ten characterization labs in a study of consistency
among labs (SSSAJ 1983 47:566-569); and revision of the soil association map
of the North Central Region which is currently in progress.

The projected completion of initial mapping in the North Central Region
is shown in the following table. Nine of the eleven states are projecting
initial completion dates between 1987 and 1994.
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Status report of soil surveys In the North Central Region,
April. 1984.

-~ ~~

Field Soil
State Counties Survey Scientists Est.

Total Pub- In In Waiting1
Compl.

Federal State & Date
lished Press Prog. Local

scs Non-SCS

IL 102 46 11 21 24

IN 92 59 25 a 0

IA 99 61 13 20 5

KS 105 84 a 10 3

MN a7 41 9 18 19

MO 107 34 16 23 34

NE 92 61 14 15 2

ND 53 23 3 10 17

OH 88 55 14 16 3

SD 67 44 9 13 1

WI 73 46 3 10 14

38 0 27

16(412 0 11

47(2112 0 0

23 0 0

3b 2 24

25 0 24

21 0 13

28 0 5

23 0 16

30 5 ~0

24 3 l3

1991

1907

1988

1987

1992

1994

1987

2000

1990

1988

2004

1 Includes planned updates of entire county.

2 Number of SCS field soil scientists (or FTEsI whose salary is granted to SCS
from state and local funds.

3 Contract mapping for U.S. Forest Service.
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Regional Representative Comments
Southern Region

B. J. Miller
Agronomy Department

Louisiana Agricultural Experiment Station
Louisiana State University

Baton Rouge, LA

The opportunity to attend the conference in the Northeast as
a representative of the Southern Region had its origin in an
exchange of representatives among regions initiated by the North-
east Cooperative Soil Survey Group. This group is to be commended
for instituting this means of developing even closer ties and
great.er communication among the different regions.

Several members of the Northeast Regional Group specifically
requested comments on the general structure and organization of
the recent joint Southern and Western Regional meetin

and areas where K
, general

response to the meeting, interregiona interchange
might be enhanced in any such meetings in the future.

The Southern and Western Regional Technical Work Planning
Conference of the Cooperative Soil Survey met jointly in El Paso,
Texas from May'20 through 25, 1984. Approximately 160 registered
participants were in attendance at this first interregional
conference. The entire meeting was very well structured and
coordinated.

The conference was organized to include both interregional
and separate regional sessions. Interregional sessions included
reports on matters of interregional, national and international
interest and application.
the EPIC Xodel,

Examples include reports on ICOMERT,
Soil Climate and IBSNAT Projects, and the NCSS

Steering Committee among others. These sessions also included a
series of panel discussions with panel representatives from both
regions. Topics of panel discussions were Education, Training
and Professionalism for Soil Scientists, Special Investigations,
and Quality of Soil Surveys. The final working committee reports
and recommendations from both the Southern and Western Regions
comprised the closing interregional session.

Separate regional sessions were organized to accommodate
regional business meetings, regional agency meetings, an excel-
lent one-day field trip of the Desert Project! and individual
committee work groups. Specific Southern Regional Technical
Committees and their charges were:

I/s
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1. Methods of Use of Laboratory Analyses.

Charges:

(a) Formulate su gested methods for corn uter
formating an5 cataloging of availab Ye
laboratory data.

(b) Identify and evaluate new laboratory methods
or techniques for characterization of soils,
microfabric analysis, and soil mineralogy.

2. Quality of Soil Surveys.

Charges:

(a)

(b)

ic)

3. Soil

Identify computer programs that are applicable
for use with microcomputer for determining soil
variability.

Discuss applicability of geostatistics for soil
survey analysis and pedological studies.

Case examples of quality control procedures used
in defining map unit compositions.

Survey Interpretations.

Charges:

(a) Recommend formating for soil interpretations in
updating of older soil surveys.

(b) Identify methods of recorrelation in KLRA's or
multi-county areas where published surveys are
available-and in need of updating soil inter-
pretations.

(c) Current research to identify.soil  erosion impacts
on crop yields.

4. Diagnostic Horizons.

Charges:

(a) Is a modification of the definition of a calcic
horizon needed?

(b) Should the thickness requirements of the petro-
calcic horizon be re-evaluated?

,114
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(c) Should the natric horizon in the presence of
gypsum and/or with high exchnageable aluminum
contents be revised?

,I
(d) Identify concerns in application of new horizon

designation. Recommend the optimum number of
subscripts symbols to be used on a horizon.

I Should subscripts be used on transition horizons?

5. Soil Water.

Charges:

I.

(a) Identify properties of soils that are related to
the aquic moisture regime. %

(b) Evaluate applicability of current concepts of:.

1
aquic moisture regimes.

(c) Evaluate problems in measuring soil water content

I

and retention in clayey soils. (Bulk density .,
changes, cracking, slow discharge rates, etc.) "%

6. Use of Soil Survey in Research and Management of
Forestland.

Charges:

(a) Identify methods to evaluate soil productivity in
Forestland.

I
(b) Identify soil productivity data held by various

agencies and recommend a feasable interface of
this data base with a soil data base.

I (c) Current status of research in forestland. i.

1_

&.‘
.t

Although these committee's findings, recommendations and i_. '

,Y
reports were outlined at the Northeast Regional meeting they ;

; are not summarized here but will be available in the Proceedings

I

.I of the Conference. (Contact*~.either  Dr. L. P. \Jilding,  Depart-
ment of Soil and Crop Sciences, Texas A and M University,- College
Station, Texas 77843 or C. M. Thompson, State Soil Scientist,

I

Soil Conservation Serxce, 101 South Main, Temple, Texas 76501).

During the meetings, the Southern Regional Group agreed to
develop a newsletter to be published and distributed in a manner

I
quite analogous to the one being published by the Northeast
Group. Dr. Brian J. Carter, Agronomy Department, Oklahoma State
University, 160 Agriculture Hall, Stillwater, Ok 74079 agreed

I

to assume initial responsibility for getting the newsletter out.
I'm sure he would appro riate material members of
the Northeast Regi Kave included.

I

I
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New members elected to the Southern Regional's Soil Taxonomy
Committee during the meeting are G. W. Hurt, State Soil Scientist,
Soil Conservation Service, P. 0. Box 1208, Gainsville, FL 32602
and Dr. M. H. Hudnall, Agronomy Department, Louisiana State
University, Baton Rouge, LA 70803.

Two areas with potential for increased interregional
exchange in future meetings have been identified by a number of
those attending the joint conference. One suggestion is that
some or all of the working committees be interregional in member-
ship. A second su
so that the compos H

gestion is that any field trips be planned
tion of participants is interregional.

I can not report a consensus of the Southern Regional Group
concerning the deairability,
conferences in the future.

or undesirability of interregional
The great majority ~of those contacted

so far have responded in favor of such meetings on an alternate
meeting or.possibly less frequent basis. Among the reasons
given for limiting the frequency of interregional meetings are
logistics of location, planning and conducting the meetings,
limitations on time that can be devoted to those interests that
are mostly regional in nature, and travel considerations for
meetings held outside the region.

In my own view, there is a potential for the Cooperative
Soil Survey Program to accrue a number of benefits from inter-
regional meetings. Increased communication and exchange
individuals and'groups .from different regions is one such

among

example. This is especial1
X

true for those associated with
different organizations sue as for example, Experiment Stations
and the Soil Conservation Service. A broader perspective and
input to problem solving is another example. Readily identified
threads of current common interest in the Northeast, Southern
and Western regions include soil moisture regimes, quality of
soil surveys, computer application to
soil horizons,

soil survey, restrictive

on crop yields,
training of soil scientists, effects of erosion
and the role and direction of the Cooperative

Soil Survey upon completion of the "once-over" mapping.
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WESTERN REGIONAL SOIL SURVEY CONPERENCE REPORT

by
L. A. DauSherty

New Mexico State University

The Western Regional Work Planning Conference met the week of May 21-25,
1984 in El Paso, Texas. The Western Region held their conference jointly with
the Southern Region. There were 144 registured attendees at the conference
with "ear equal representation from both regions. Most of the representatives
from the two regions agree that the joint meeting was beneficial.

The Western Region is made up of representatives from states west of and
including the states of Montana, Wyoming, Colorado and New Mexico. The region
stretches all the way to Guam. The permanent membership of the conference
includes the following:

1. The 13 state soil scientist of the Soil Conservation Service;
2. The 14 university or experiment station soil survey leaders;
3. The principal soil correlator or representative;
4. Representative of the soil survey laboratory;
5. Kepresentative of the Cartographic Staff;
6. Representative of the Engineering staff;
7. Seven Forest Service Regional Representatives;
8. Representatives from the Bureau of Indian Affairs" Area Offices;
9. Representative from the Bureau of Land Management Regional Office;

10. State soil scientists from the Bureau of Land Management

Much of the conference was joint with the southern region. Two days of
the conference were scheduled for separate regional meetings or field trips.
Joint sessions were a mixture of panels and individual presentations. Exam-
ples of individual presentations are: "Report on International Committees";
IBSNAT Project in Hawaii"; "NCSS Steering Committee Report"; "Northeast
Region Report"; "Highlights of the National Scene"; "National Resource
Perspectives"; "Report on ICOMERT"; "The Soil-Range Team Approach"; and the
"EPIC Model". Three special panels gave presentations: "Special Investiga-
tions"; "Quality of Soil Surveys"; and "Education, Training and Profession-
alism for Soil Scientists".

Much of the conference work was done prior to the El Paso meetingwith
correspondence between members of assigned committees. seven committees were
assigned by the steering committee in December of 1982. The deliberations of
the committees were presented at El Paso for discussion by the conference as a
WhOlG!. Three discussion groups were formed from the western membership. Each
committee chairman presented his committee report to each of the discussion
groups. The following deals with the seven committee reports.

Committee 1 considered application of field procedures for different
orders of soil survey. They were to evaluate results of field tests conducted
in 1982 and 1983. They revised guidelines, procedures, and definitions as
necessary based on these evaluations. They examined the variety of methods
available for describing procedure intensity and are In the process of revis-
ing a "Kinds of soil surveys" document.



Committee 2 delt with application of laboratory methods to soil classifi-
cation and agronomic interests. The committee reviewed current methods of
soil analysis. Cooperative testingwas organized between 10 western labs.
ASTM procedures will be examined.

Committee 3 considered soil rating for off-road vehicles. Proposed
guidelines were distributed to members for field testing and review.

Committee 4 reviewed and considered educational requirements to meet
future NCSS needs. An idealized curriculum in soil science was developed.
The committee recommends contact with the office of Personnel Management to
make soil scientist evaluation criteria known to universities. The OPM should
also be advised as to the adequacy of the criteria. The committee recommends
more management courses during university training.

Committee 5 on form 5's completed their work prior to the 1983 National
Work Planning Conference. Their results were presented to the national con-
ference.

Committee 6 delt with correlation of ecological sites. The objective was
to develop a framework of guidelines for the process of correlating ecological
sites among themselves and to soils. They recommended that a National Cooper-
ative Ecological Site Survey be established. They suggested that a formal
system for review and certification by an authorized body is essential to
correlation. The committee made recommendations concerning the development of
a taxonomy for ecological sites.

Committee 7 examined coordination of data base systems. The objective
was to determine the "state of the art" of data bases and data soil management
technology in the western region and how this fits with current and future
needs. The committee was also to determine if our own efforts are interfacing
with what is being done nationally in the development and implementation of
data base technology.

In addition to the seven rotating committees, there are two standing
committees of the conference: The soil taxonomy committee and the newly
formed research priority committee. The soil taxonomy committee membership is
elected from the Soil Conservation Service, Forest Service and Experiment
Stations. Approximately 10 proposals were examined by the committee. A
special subcommittee has been set up to develop criteria for Cryic Aridisols.
Another subcommittee is proposed to work on a proposal to recognize the sub-
group of Aquic Humitropepts.

The Western Regional Coordinating Committee on Soil Survey (WRCC-30)
meets with the work planning conference. This coordinating committee is the
experiment station representatives. At the request of this committee, the new
standing committee on research priorities was formed. The conference passed a
resolution that the highest priority research area for soil survey in in soil-
plant-climate relationships. There is much disagreement in using natural
vegetation as indicators of soil climate.

The next western regional soil survey conference is scheduled for the
summer of 1986 in Portland, Oregon.
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National Technical Work-Planning Conference
Cooperative Soil Survey

James C. Baker
Virginia Polytechnic Institute and State University

The 1983 National Technical Work-Planning Conference of the
National Cooperative Soil Survey was held during the week of
March 28-April 1 in Washington, D. C. After welcoming and
opening remarks, the following standing committe reports were
given: Moisture in Soils--Bob Grossman and Confidence
Limits--Larry Wilding. Lead speakers then introduced each of the
following national issues: Update Stratigies, National
Geographic Data Bases, National Cooperative Soil Survey Image,
and Soil Taxonomy-Soil Fertility. Discussion groups met and each
issue received a final report.

The technical committees that met and gave conference
reports were those concerend with: soil taxonomy, land
capability, soils form 5's, soil interpretations, and horizon
designations.

In addition to technical and national issue committee
reports, international activities were summarized.

Soil scientist from outside the United States reported on
soil survey and related activities in France, New Zeland, Canada,
the United Kingdom, and Brazil. Groundpentrating radar as a tool
in soil survey investigations was presented and discussed. The
results look promising for its use in soil survey under certain
conditions. A field trip to northern Maryland was conducted by
the cartographic and Geographic Information Systems staff where
remote sensing systems and methods for digital cartography were
presented.

From the view point of this participant, some of the most
interesting and exciting discussion with respect to promise for
future soil survey activities were with the data base systems
that are now operable and those that will become operational, the
committee on soil taxonomy-soil fertility where productivies and
fertility can be directly tied to soil taxa (especially important
in third world countries), and the committee which was concerned
with update strategies.

l-1
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Committee Report

Northeast Soil Survey (NEC-50)

John Sencindiver, Chairman

West Virginia University

Until 1983 NE experiment station representatives to the National
Cooperative Soil Survey met informally at the NE Soil Survey Conference. In
1963 an official NE ooordination  or discussion committee was established with
the following objectives:

1. To increase communication and cooperation among NE Experiment
Stations.

2. To identify and promote needed soil survey reseamh.

3. To encourage regional soil survey projects.

4. To promote cooperation in the National Cooperative Soil Survey.

This committee will meet in even numbered years with the NE Soil Survey
Conference and in odd numbered years at a location selected by the committee.

Membership of the committee is composed of one person from each of the
NE experiment stations, including Virginia, an SCS representative from the
NENTC and a representative from CSRS. The experiment station advisor to the
committee is Dr. Charles Krueger, Penn State University.

The committee is currently working on several projects:

1. An annual soil genesis field trip for graduate students. The first
trip is scheduled for July 11-13, 1984 In Maryland and Virginia.
The second trip (1985)  will be held In New England.

2. A list of research needs.

3. A list of available pedon data. This list will present the kinds of
data available and the location of the data, but it will not present
the actual data.

The 1986 meeting will be held at Cornell University. These meetings are
open to all interested persons, but voting privileges are reserved for
designated representatives, only.

NEC 50 - 1
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Storrs Agricultural Experiment Station (Connecticut) Report

Harvey Lute

Soil Parent Materiel Studies: Soils of the Cheshire and
Wethersfield series (both coarse-loamy, mixed, mesic Typ i c
Dystrochrepts) and the less well drained analogs of these soi ls are
fo rmed  in t i l l s derived from the Mesozoic rocks (primarily
sandstones, shales a n d  basalts)  o f  t h e central l owlands  o f
Connect icut and Massachusetts. Originally, the Wethersfield and
related series were di f ferentiated from the Cheshire  soi ls  and
related series on the basis of the presence of what was perceived to
be fragipans in the former group and their absence in the latter
group. It is now generally accepted that the fragipan-like
qualities of the Wethersfield and related soils are inherited from
the tills from vhich they are derived.  Our study indicates  the
presence of a compact, fissle (platy  structure) , loamy ti l l  having
characteristics typ i ca l  o f lodgement or basal melt-out tills and a
second distinctly separate t i l l unit. This  latter  unit ,  which
exhibits greater  horizontal  and vert ical  variabi l i ty  than the
former, is nonfissle and varies in consistence from friable to  very
firm and in texture from loamy sand to silt loam. The fissle till
appears to be analogous to the compact t i l l s  o f the Connecticut
highlands that have been described as either lodgement or basal
meltout  t i l l s . The nonfissle unit does not appear to be analogous
to any of the t i l l s  observed  by  the author in the Connecticut
highlands. Chemical and physical evidence ‘suggests that these tills
d i f f e r  i n reode of deposition but not in age. Horizontal variations
in the texture of the bedrock is mirrored in both till units and
subsequently , in the soils. A thin (<60 cm.) eolisn mantle appears
to be present in some places but not in others. T h i s  f i s s l e  t i l l
unit appears to  exclusively “y i e ld ”  so i l s  o f  the  Wethers f i e ld
topo-drainage sequence. It is suggested that, in field mapping,
separation of Cheshire and Wethersfield soils is difficult and more
prone to error in areas underlain by this latter till unit.

Soil-vater  Q u a l i t y  S t u d i e s :  An interdisciplinary study,
involving faculty of the Departments of Chemistry, Geology and
Geophysics, and Plant Science of the University of Connecticut
landfi l l is in progress. The University’s landfill is a” example of
a landfi l l  in a complex geohydrologicel setting that discharges
aperiodic flushes of leachate. Detection of these flushes requires
a high frequence of groundwater sampling. Co”taminatio”  o f soi ls
downgradient from the landfill serves as a permanent “record” of
these flushes which are easily missed by conventional groundwater
monitoring programs. Down gradient soil pedons  are being analyzed
for major cations, heavy metals and certain toxic organic chemicals.
A second interdisciplinary study involving faculty in Agricultural
Engineering, Microchemistry, Plant Science, and Sanitary Engineering
is directed toward the assessment of the significance of household
products containing toxic organic chemicals on groundwater quality
as a resu l t  o f their d i sposa l  in  on - s i t e sewage systems. The
results of a recently completed study involving the monitoring of a
septege  pit in glacial-fluvial sand and gravel were published in the
spring, 1984 issue of Groundwater Monitoring Review, Vol. 4(2)
pp.45-50.

CT-1 (Storrs 1
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lllatne Ag-icultural  Zxperimen: Station 2epor.t

Robert V. ?ourke

Soil research activities at the L9~fversity  of liaine range across a
broad array of subject matter but are intricately entwin,ed  with the soil
survey and its use in the state. Tonics of research in2r:st include fcres:
practices, heavy metals, sludge utilization
activities and soil characterization.

, climatic effec,:s. microbiolcgic

Forest soil research under the direction of Professor I. Fernandez
is concerned rrith two major areas. He conducts research to examine the
relationship between soil properties and the growth of commercial tree
species in Maine. iie is concerned in measuring growth by both site index
and biomass methods. His work, includes evaluation of soil drainage effects
on tree growth and soil chemistry, the quantification of soil variability
in space and time, and improved methods of forest soil fertility evaluation
as well as nu_,'ient movement. He is also concerned with heavy metal levels
in the forest floor as possibly being effected by changes in elevation.

Professor 2. Risser's interests center upon soil solution composition
and dynamics. The application of this research range from soil testing
and soil property determinations through the effects of additions of waste
materials to soils. It includes the mineral degradation and synthesis
that occurs under natural and induced environmental conditions. These
processes are those influenced by agricultural, chemical, microbiological
or plant activities in the soil environment.

Professor L. Zibilske has research activities addressing questions
concerning the agricultural usefulness of pulp and paper mill sludges.
There are three sludges being evaluated as a source of increasing organic
matter contents in Maine soils. He is also determining carbon loss and
nitrogen transformations associated with their decomposition. He is using
legume forage and grain to determine soil productivity in sludge amended
soils. Specific soil microbial populations stimulated in sludge-amended
soil are being evaluated for impacts upon Xhizoctonia disease potential.

Professor M. Goltz is investigating the areas of plant environmental
physics that are involved with soil heat and moisture. Soil temperature
is of primary importance in evaporation, aeration, rate of chemical reactions,
as well as influencing plant and microbiological processes. In terms of
soil moisture, he is interested in the efficiency of Maine soils as plant
water reservoirs, in the limit to which soil water can continue to support
plant growth, and in how transpiration is determined by the interaction
of soil, plant, and meteorological factors. He and his associates are
also interested in potato productivity as it is affected by soil moisture
stress and they are working on developing a computer simulation of potato
growth, development and yield based upon inputs of soil moisture and meteorological
variables.

ME-1



Soil characterization studies continue, under the guidance of Senior
Soil Scientist, R. Rourke, to support the cooperative soil survey in Maine.
The studies review the various chemical and physical soil properties of
the soil mapping units and assist in the interpretation and taxanomic
placement of them. Added studies are done on selected pedons to improve
in the taxanomic placement of recently developed soil mapping units.
These efforts are supported in part by the Soil Conservation Service.
The Maine Agricultural Experiment Station cooperation is also expressed
by attendance and active participation in progress reviews of the various
progress soil surveys in the state.

ME-Z
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Maryland Agricultural Experiment Station Report
Martin C. Rabenhorst

We at Maryland are back to full force after having vacancies on the staff
for nearly two years. In January, 1983, Marty Rabenhorst joined the staff to
replace John Foss who left in September 1981 for a position as Soils Department
head at North Dakota State University. Then, in June 1983, Richard Weismiller
came on board to fill the vacancy left by Fred Miller when he went to serve as
Agronomy Department Head at the University of Arkansas in July 1982. Dick
received degrees in Soil Chemistry and Soil Mineralogy from Purdue and Michigan
State Universities. After a stint with the Air Force, he worked at the IARS
Institute of Remote Sensing housed at Purdue for 9 years. During this stay,
Dick worked closely with the SCS in several projects designed to utilize reuote
sensing in soil survey. Dick is now serving as Associate Professor and
Extension Specialist in soil and water resources.

There are a growing number of labs in the country, and in the N.E., which
have recognized the value of soil micromorphology as a tool in pedological
research. We are pleased that during the last two years, we have acquired the
equipment for preparing thin sections on a fairly routine basis. In conjunc-
tion with this, we have received on loan, a Quantimet  720 image analyzer which
we are presently working to install and get operative. We have also succeeded
in upgrading our X-ray equipment this year.

Status of Mapping

The publication of the Kent County report in 1982 marked a “once over-
mapping of Maryland in “modern” soil surveys. There have, however, been major
changes in land use in Maryland resulting in the demand for additional and more
suitable soil interpretations. Also, with the development of Soil Taxonomy,
some concepts in soil survey have changed. There are, therefore, two counties
in Maryland where the soil surveys are presently being revised. The mapping in
Dorchester contains many outdated and extremely broad delineations. Addition-
ally there are nearly 100,000 acres of tidal marsh which had previously been
undifferentiated. There has been a party of 1 working in Dorchester County
since mid 1983. Montgomery County is located just north of Washington D.C.
When the field work for-this county was done in the 1950’s,  the area was still
largely agricultural. Since then it has experienced tremendous pressures due
to urbanization, which requires SUb5tSnti.d  revision of the report. The party
leader in Montgomery County began work this spring and will hopefully be joined
by an additional person this fall.

Highlights 1982-84

The last two years have found Maryland host to several soil activities
including NEBASA in June and ASA in August 1983. Associated with these meet-
ings were field trips on the soils, geomorphology  and land use in Maryland. We
were pleased to have many of you participate in those trips. Then in the fall
of 1983, Maryland was host to the NE regional soil judging contest. We are cur-
rently preparing to co-host with Virginia, the first of what we hope will be an
annual pedology  field trip for graduate students in the NE region. This trip
is scheduled for mid July 1984.

Dan Wagner studied a number  of soils in Maryland found in sediments (pri-
marily Tertiary and Cretaceous)  which contained sulfides. Often the zone of

MD-1



acLive sulfuricization  is  qui te  deep  in  the  pro f i l e . Peaturcs  occurring higher
in  the  pro f i le  such  as  jaros i te  moLtles  may still  persisL,  i n d i c a t i n g  t h a t  a c i d
sulfate weathering was an active process at an earlier time. Earth moving
activities can cxposc !;lll  fide hearIn$;  111~1Lcria1s  41 icll may  I’csu LL in scr~iws

land use Problems.

In his study of the soils of the Mall in WashingLon D.C. John ShorL  des-
cribed and classif ied 100 pcdons . lle found thaL  96 of the profiles conta ined
ob jec t  a r t i f ac t s  (p ieces  o f  br i ck ,  g lass , c o n c r e t e  e t c . )  i n  the p a r t i c l e  s i z e
contro l  sect ion . This  suggests  the  feas ib i l i ty  o f  us ing  such  d iagnost i c  fea -
tures to define "urbic"  subgroups. Presently, many of the pcdons classify into
I' fluv" categories due to the irregular distribution of C with depth.

The  oyster  she l l  middens  studied hy Jim I.nzader mi~ght intui t ive ly  he  c las -
sif ied with anthropic epipedons since North American Indians were responsible
for  these  features . Initial  measurements of  extractable I ’  gave misleadingly
low values due to the nature of the extractant. Subsequent measurements using
citric acid extracts did confirm the epipedons to he anthropic.

In an attempt to map and delineate soils to a depth of  2-3 meters,  dil l
McMahon  util ized geophysical techniques not commonly used in soil  survey.
While he found a portable seismographic unit helpful in identifying materials
below normal augering  depths, electrical resistivity measurements were not
especially useful and were more diff icult to interpret. In this process, he
developed a scheme for identifying delineations on the map which provide
information on the soil and substratum to a depth of 3 meters.

Maura McMullen has been studying the reclamation of active acid sulfate
soils formed in dredged material from Baltieore  Harbor. The most serious
initial problem is with high concentrations of soluble salts. These salts come
both from the brackish estuarine water of the harbor (mainly chlorides) and
from the oxidation of sulfides (sulfate salts). After salts are somewhat
leached, low ph remains a serious problem. This can be somewhat ameliorated  by
liming, but continual acid generation makes maintaining a higher PB difficult.
One of the most useful aoiendments  in establishing plant species has been liwe
stabilized, composted, Washington L).C.  sewage sludge. If this sludge were to
be mixed with the dredged material, such a mixture might be called "drudge".
This type of operation would no doubt be described as “drudgery.”

Present and Ongoing Research

Genesis of  acid sulfate soils in dredged materials: This work addresses the
translocation and transformation of sulfur compounds and heavy metals along
with the development of profile characteristics in these soils. Problems
related to classification and mapping of these and associated soils are also
being explored.

Sulfur cycling and sulfide accumulation in Maryland tidal marshes: This work
will relate the effects of tidal activity and soil properties to rates and
processes of sulfate reduction and sulfide accumulation.

Characterization, hydrology, and genesis of closed upland depressions on the
Eastern Shore of Maryland: While similar features have sometimes been termeti
"Carolina 8ays," we prefer to describe them as "Dela~arva  bays." The or+in  of0
these features will be considered in relationship to hydrology and soil
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properties. Attempts will be made to identify ttwse pedobenic processes "ov
active in these soils.

Lime incubation study for dredged materials: Laboratory and field expcrimcn-
tatio"  is being done to estimate lime rates necessary lor reclamation ot acid
sulfate soils forming in dredged materials.

Publications

Allen, B.L. and D.S. Fanning. 1963. Composition and soil genesis. pp. 141-
192. & Pedogenesis and Soil Taxonomy. I. Concepts and Interactions.
L.P. Wilding, N.L. Smeck and G.F. Hall (eds.) Elsevier Science Publishers.
Amsterdam, The Netherlands.

Burt, E.A. 1983. Elineralogy  and chemistry of some soils of temperate and
tropical regions. M.S. Thesis, Univ. of Maryland, College Park, PlD. 93
pp.

Demas, G.P. 1982. Recent erosion rates and their relation to climatic  and
c u l t u r a l  change  in three Naryland w a t e r s h e d s . M.S. Thesis, Univ. of
Maryland, College Park, ElD. 93 PP.

Fanning, U.S. 1984. book Review of Proceedings of the ba"gkok Symposium on
Acid Sulfate Soils. H. Dost and N. ~a" Uretme" (eds.) Proceedings of
Second Int. Symposium on Acid Sulfate Soils, nangkok, Thailand, 18-24
January, 1981. International Institute for Land Reclamation and
Improvement/FLKI Publication 31, Wageningen,  1982, 45~ p’p. tieoderma
32:71-73.

Fanning, D.S., M.C. Rabenhorst, D.P. Wagner, and P.a. Snow. 1983. Soils-
Geomorphology Field Trip in Maryland, Aug. 12-13, 1983, Guidebook. spon-
sored by St%80 Committee of Soil Science Society of America and Dept. of
Agronomy, Univ. of Maryland. 119 pp.

Luzader, J.D. 1983. Characterization of soils developed on oyster shell
middens in i\laryland. M.S. Thesis. Univ. of Naryland, College Park, filU.
71 Pp.

McMahon, W.J. 19tl4. Soil/Substratum mapping utilizing soil survey and gee-
physical techniques. M.S. Thesis. Univ. of Maryland, College Park, h1U.

McMullen, M.C. 1984. Adaptability of selected conservation plant species in
relation to ptl and electrical conductivity of Sulfaquepts on dredged uater-
ial i n  B a l t i m o r e ,  Nd. M.S. Thesis. Univ. of Maryland, College Park, MD.

Miller, F.P., J.E. Foss, and D.C. Wolf. 1982. Soil Surveys: Their synthesis,
confidence limits and utilization for corrosion assessment of soil.
Special Tech. Pub. 741. Am. SOC. for Testing rlaterials.

Short, J.R. 1983. Characterization a"d classification of highly aan-
influenced soils of the Mall in Washington, D.C. E1.S. Thesis. Univ. 01
Maryland, College Park, ND. 126 pp.

Wagner, D.P. 1982. Acid sulfate weathering in upland soils of the Marylarld

Coastal Plai". ~Ph.D.  Thesis. Univ. of Naryland, Coilege Park, Maryland.
171 pp.

MD-3



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Massachusetts Agricultural Experiment Station Report

Peter L.M. Veneman

The soil morphology program at the University of Massachusetts
encompasses the following 3 research areas: pedology, waster dispo-
sal, and commodity oriented research.

Activities in the pedological area include:

Spodosol Studies
The effectiveness of the current Spodic horizon criteria

was evaluated for 27 Massachusetts soil profiles. The criteria _: I
appeared quite effective separating Spodosols from non-Spodosols when -
soil characterization pedons were used. A survey of soils
intergrading from Dystrochrepts to Haplorthods indicated a greater
discrepancy between morphological field criteria and chemical lahora-
tory data. It also appeared that the extent of Spodosols in
Massachusetts has been somewhat overestimated. Evaluation of the
Holmgren Spodosol test kit in Massachusetts indicated that the kit
identifies well expressed spodic horizons. The test appeared less
useful in distinguishing spodic from non-spodic intergrades. A
method, employing extraction with 5% Na-pyrophosphate and color com-
parison of the supernatnnt with Monsell color charts, showed over 90%
agreement with chemical laboratory results. This rapid and simple
method seems. at least for Massachusetts, an effective means to iden-
tify those Spodosols which will meet the chemical diagnostic criteria.

Moisture Regimes and Associated Mottling
A Paxton drainage-toposequence was monitored for several

years to study soil moisture potential, level of the water table. soil
temperature, moisture contents and associated mottling phenomena.
Position of low chroma mottles tends to underestimate the actual
hiqhest levels of the water table, especially during the early spring.
This effect is most pronounced in the well and moderately well drained
members of the sequence. Further field studies are being continued in
glacial outwash (Agawam catena) and red triassic parentmaterials
(Clethersfield  catena). Laboratory experiments studying mottle for-
mation in selected parentmaterials under controlled conditions are 1
currently carried out as well.

-.
Strength Characteristics of New England Hardpans

Most hardpans arexFficult to detect during the moist
New England springs. A study was undertaken to evaluate which field
tests would provide quick information about hardpan character, even
during the spring. No test was found completely suitable. The
Proctor penetrometer proved most useful to assess hardpan character.
while the range of the standard pocket penetrometer often was exceeded
during the course of the field season. Laboratory testing on sieved,
remolded samples indicated that New England basal tills have strength
characteristics inherited from the material, rather than being solely
the result of glacial history.

MA-1
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Clay Mineralogy of Selected Parentmaterials
Massachusetts has a rather complicated bedrock geology

which often is not reflected in soil maps. Fifteen pedons in dif-
ferent bedrock materials are being evaluated for their clay mineralngy
and associated pedogenesis, as well as to assess whether or not
current series concepts are appropriate in these glaciated parent-
materials.

Studies in the environmental area include:

Lead Arsenate Accumulation In Orchard Soils
Lead arsenate was used as a pesticide for over 50 years

until the late 1340's. We studied the distribution of lead and arse-
nate in old orchards. Lead is very much retained in the upper part of
the soil profile and seems associated with organic matter. There was
some evidence that arsenic moved downwards relative to lead. Leaf and
apple testing indicated that levels for lead were low in the leaf
tissue, and the peel, cortex and seed of the apple. Significant accu-
mulation of lead was observed in the core of apples grown in con-
taminated orchards.

Landfill Leachate on-site Treatment
Contamination of the groundwater resource in

Massachusetts by landfill leachate becomes an ever increasing problem.
Regulatory agencies have counteracted by requiring municipalities to
install liners under the landfills to collect leachate. Most munici-
pal sewage treatment plants are not designed to testing, a leachate
treatment system using large beds of peat and reedcanary grass. The
laboratory study will provide design parameters for an on-site pilot
plant at one of the Western Massachusetts landfills.

Removal Rates of Phosphorus from Septic Tank Effluent in
Selected Soils

Earlier research in Connecticut has indicated that most
sandy New England soils can become saturated with phosphorus, hence
will release this nutrient to the environment. This problem may be
compounded by the fact that ahout 40% of the southern New England
soils are underlain by hardpans which may cause seasonal saturation of
at least part of the soil profile. We are studying the rate of
phosphorus retention in various Massachusetts soils using laboratory
isotherm studies in which both the redox potential and pH are
controlled. Field checking of the results will confirm whether or not
insufficient phosphorus retention by the soil underlying leach fields,
is a potential threat to our water resource.

Fate of Pesticides in Orchard Soils
D~s~~~~~~n-~~Destlc~  their residues in soils

and groundwater in an estahlished Massachusetts orchard are currently
evaluated. Water samples are taken at regular time Intervals from
underground drainpipes and a pond to evaluate the presence and per-
sistance of modern pesticides in groundwater. The distribution with
depth of pesticides in 3 different pedons (well, moderately and
somewhat poorly drained) is also being evaluated.

MA-2
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Studies in the Cotnnodity Oriented Program include:

Apple Rootstock Evaluation Program
In 1982 a planting was initiated at 10 different

orchards in Massachusetts to evaluate the effect of soil type on
rootstock performance. Initial results indicate that certain
rootstocks do significantly hetter in well drained, deep soils.
Results from the poor orchard sites did not show a significant sta-
tistical difference in rootstock performance as measured by tree cir-
cumference, although the numbers indicated a trend that some rootstock
fared better than others.

Conservation Tillage for Corn Silage
COnSt?rVatiOn tillage experiments continued at the UMass

Research Farm in South Deerfield. The effect of tillaoe treatment on
selected soil properties is heing evaluated. It appears that good
soil management prior to application of conservation tillage signifi-
cantly affects the end results. Removal of tillage pans and higher
organic matter contents increase the chance of successful conservation
farming. Increased fertilizer rates do appear necessary for no-till
corn production in Massachusetts.

Publications

Veneman, P.L.M.. J.R. Murray and J.H. Baker. 1983. Spatial distrihu-
tion of pesticide residues in a former apple orchard. 3. Environ.
@al., 12(l): 101-104.

Veneman, P.L.M. and E.W. Pickering. 1983. Salt bridge for field
redox potential measurements.
669-677.

Cormnun. Soil Sci. Plant Anal., 14(8):

Ruark, G.A., O.L. Mader, P.L.M. Veneman and T.A. Tattar. 1983. Soil
factors related to urhan sugar maple decline. J. Arboriculture. 9(l):
l-6.

Pickering, E.W.
and morphology of

1984. Fragipan strength behavior, moisture regimes,

Massachusetts.
soils in a drainage - toposequence in central

Univ. Mass. MS Thesis.

Pickering, E.W. and P.L.M. Veneman. 1984. Moisture regimes and asso-
ciated morphological characteristics in a h drosequence in central
Massachusetts. Soil Sci. Sot. Am. J., 48(1 :J 113-118.

Pickering, E.W. and P.L.M. Veneman. 1984. Strength characteristics
of three induraed horizons in Massachusetts. Soil Sci. Sot. Am. J.,
4,8(l): 133-137.

Veneman, P.L.M., P.V. Jacke and S.M. Bodine. Soil formation in the
northeastern United States as affected by pit and round microrelief.
Geoderma.

Veneman, P.L.M. 1984. Influence of conservation tillage on edaphic
properties and weed management practices. Termination Report to the
Massachusetts Society for Promoting Agriculture.
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New Hampshire Agricultural Experiment Station

Nobel K. Peterson

Since the last  meeting of  the Northeast  Cooperative Soil  Survey
Conference, eeveral  changes have taken place in administration at  the
University of New Hampshire. We have a new President - Dr. Gordon Baaland, a
new Dean of the College of Life Sciences and Agriculture - Dr. Stephen
Yleinrchurter, and a new Department for UNH Soil Scientist8 headed by Dr.
Harold Rocker. Thin is the fourth group I have been in eioce joining the
faculty at UN& The first unit wae the Agronomy Department, the second was
called the Soil end Water Department (aleo called Hud Department), the third
wee not 6 Department but the Inatitute of Natural and Environmental Resources.
Two Departments were formed when I.N.E.R. wee declared defunct by our former
Dean. Currently I am a member of the Department of Forest Ileeources which
iucludee  foresters, wildlife ewpetta, a hydrologiet,  coil ecieatisto and one or
two people Labeled Environmental Coneervatioos. Thin could turn out to be the
best arrangement.

In January of this year (I new statue of Soil Surveys for New Hampshire  was
published. Copier are evailable  from Hr. Pilgrim, the State Soil Scientist. A
copy of the Sullivan County soil survey report woe presented to the Governor of
N e w  H a m p s h i r e  b y  t h e  S t a t e  S o i l  S c i e n t i s t ,  a s s i s t e d  b y  t h e  S t a t e
COUrervatsoniet  and the Representative from N.R. Agricultural Ksperiment
Station.

The physical and chemical properties of five roil series collected in
northern New Rampshire  were determined in the UBB Soila Laboratory in the
rummer of 1983. 8amples  collected in the fall of 1983 will be analyzed thia
eummer.

During the Last week in June, the N.R. Agricultural Experiment Station
Repreeentative  for Soil Survey will visit the National Soil Survey Laboratory
in Lincoln, Nebraeka.

Cooperation between the soil scientists with the Soil Conrervation  Service
and the UNH Agricultural Experiment Station is vital to teaching of soils
courses and soil research at UN&

A station bulletin on soil temperature regimen in New bmpBhire  will be
completed this eummer.

NH-l
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EXPERIMENT STATION REPORT--NEW YORK

R. B. Bryant

Department of Agronomy

Cornell University

I. Personnel and Programs-

Bill Waltman is the new assistant soil survey leader at the Cornell
University Agricultural Experiment Station. Bill is finishing a
Ph.D. program at Pennsylvania State University under the direction
of Dr. Edward Ciolkosz.

Warren Philipson was tenured in Agronomy and appointed director of
a newly organized Center for Remote Sensing. Dr. Philipson, for-
merly in the School of Civil Engineering, and Dr. Ernest Hardy of
the Resource Information Laboratory, will combine research efforts
in the application of remote sensing techniques.

II. Soil Characterizatioativities

Approximately 120 pedons were characterized in 1983-84 in support
of the soil surveys in Essex, St. Lawrence, Greene, Columbia,
Chautauqua, and Oneida Counties. Approximately 200 pedons are now
stored on computer in the R-Base data management format. Approxi-
mately 150 soil monoliths have been collected in support of the
soil survey. Capabilities of the Soil Characterization Laboratory
have been expanded to include mineralogical analysis.

III. Research.-___

A. SoilGenesis,  Classification, and Survey--Ray&Eni.---~

Kent Snyder (Ph.D. candidate) is investigating colluvial proc-
esses and pedogenesis on slopes of the unglaciated Salamanca
reentrant in western New York.

Dennis Timlin (M.S. thesis) has completed a computer simulation
model which calculates water budgets and predicts corn grain
yields under soil and climatic conditions of the Northeast.
Continued work on the model is directed toward simulation of
the effects of hydrological partitioning of precipitation.

Steve Major (M.S. thesis) is studying soil morphology, classifi-
cation, landscape, and vegetative relationships in Spodosols of
the Adirondack wetlands.
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Brad Iman (M.S. thesis) is assessing the role of soil physical
ripening in fragipan formation.

Jamil Macedo  (M.S. thesis) is studying iron mineralogy, soil
forming processes, and soil color relationships occurring in
Oxisols with restricted drainage in Brazil. He is also in-
vestigating remote sensing techniques for identifying these
soils in the Carrado region.

Janis  Boettinger (undergraduate) is developing a quantitative
laboratory technique for measuring soil color using the UV-visi-
ble scanning spectrometer.

Kent Snyder and Steve Major are making a comparison of the type
and amount of iron and aluminum extracted by KOH with that ex-
tracted by other spodic extractants.

Duane Lenhardt (Ph.D. thesis) completed characterization and
strength analysis of representative fragipans of New York State.

Tamara Warner (undergraduate) completed an evaluation of the
French remote sensing satellite (SPOT) simulation data for use
in soil and land-use evaluation.

B. Soil Interpretations and Lfi Use--Gerald Olson

The Soil and Land Use Tours that are published for completed
soil surveys in New York State were featured in the May issue
of SOIL AND WATER CONSERVATION NEWS. One of the more recent
publications is a Soil and Land Use Tour of Central Park.

The book, Field Guide to Soils and the Environment, will soon_-__
be available. It is designed as a field laboratory manual to

- - - - -

supplement Soils and the Environment.__-

Research is ongoing in using the computer for producing in-
terpretive maps.

C. Soil Survey Digitizing--Shaw Reid,-__

Camera digitizing is being adapted for use in digitizing soil
surveys in hilly terrain. Algorithms are being developed to
correct for photographic distortion.
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THE PENNSYLVANIA STATE UNIVERSITY
AGRICULTURAL EXPERIMENT STATION REPORl

Robert L. Cunningham

The Experiment Station provided the leadership and editorial action
necessary to publish the "Soils of the Northeastern United States,"
Bulletin 848. The map included in the Bulletin was prepared, published,
and provided by the Soil Conservation Service, NE NTC in Chester, PA.
Early distribution has been made.
additional copies.

Penn State is the source for any
The editors wish to thank the authors from the

Northeast who wrote the chapters and therefore made the bulletin
possible.

Ed Ciolkosz continues to support the Cooperative Soil Survey
program in the Northeast and Nationally. Ed participated in the
National Soil Survey Work Planning Conference in Washington last year
and attended the joint Western and Southern Soil Survey Work Planning
Conference this past May. The Pennsylvania strength in soil genesis
should start showing up soon around the country.

Characterization: The 650 pedons sampled in Pennsylvania have been
coded as to location so that selected spatial analyses can be displayed.
The data will also be summarized to determine the variance of
Pennsylvania soil properties, to determine the relationships among
pedons, and to direct further sampling and analyses.

The soil surveys of York, Berks, Clinton, and Potter Counties are
presently being evaluated by the SCS for possible updating. The Penn
State characterization laboratory is assisting in determining the
adequacy of mapping and survey information.
and Bedford Counties is continuing.

The survey in Elk-Cameron

to the reviews of all these surveys.
The Experiment Station contributes

Soil Information System: The delineations from 3 atlas sheets of the
Centre County soil survey were used to demonstrate the microcomputer
capability to deliver soil interpretative maps. Research is in progress
to include ownership boundaries and elevation data in the computer data
base. Soil management programs based on models that use slope and soils
can be written for individual land tracts.
requires additional attention.

Computer land use planning
Rick Day, a computer programner and

system analyst, will be developing land use and management programs that
use soils information.

Digitized soil maps will be available for six surveys in
Pennsylvania in the near future.

Soil Genesis: Soils up to 65 percent slope developed in sandstone were
investigated. The results indicated that soils on the southwest aspect
showed a linear decrease in the mean thickness and clay content of the
82 horizon with increasing slope gradient. The depth of solum decreased
linearly with increasing slope gradient for soils on the southwest

PA-l



aspect but increased linearly on the northwest aspect. Differences in
soil properties between slope aspects were apparent at slope gradients
of greater than 20 percent.

Preliminary results from.studies  in soils near the advance of the
glacier in Pennsylvania indicate that some stable surfaces show deep,
intense weathering in the subsoil. Across a toposequence at Algerine
Swamp Natural Area, paleosol horizons were traced from the uplands to
the bog areas. A stoneline marks the surface of the paleosol that
sometimes occurs beneath a fragipan. The red paleosol horizon is
considered to be the result of interglacial (Sangamon) weathering and
has since been covered by Wisconsinan-age colluvium.

An on-going study is examining the conditions of soil mottle
formation in Pennsylvania soils. Laboratory samples have been treated
with organic matter and various temperatures. The mottle development
has been monitored.

An acid-rain model has been developed to describe the impact of
acid rain on soil development processes. This model contributes to the
understanding of soil formation in Pennsylvania and has revealed several
deficiencies in our soil data base. Areas of acid-rain sensitive soils
were determined for Pennsylvania , improving considerably on previous
estimates.

Research is nearing completion on the study of soils developed
under grass vegetation. Phytoliths and pollen counts are sources of
evidence pointing to the influence of the biotic factor in soil
formation.

A toposequence of soils developed in the dolomites of the Nittany
Valley is being investigated to better understand the genesis of these
important soils.

Sites in colluvial soils in the Valley and Ridge Province in
Pennsylvania indicated that most of these soils were developed in two
ages of colluvium. The intensely weathered, buried colluvium
corresponds to prewisconsinan aged materials. The upper horizons
correspond to Wisconsinan aged materials. This study emphasized the
COlMKln  occurrence of multiple aged materials in the side slope soils of
the Ridge and Valley.

S;n;jnq:R;mote The SCS is cooperating to develop base maps with slope
c asses e lneated as an aid in soil survey mapping. The pilot study in
Potter County uses digital elevation model data. The product would
improve mapping efficiency.

Soil temperature maps were created from remotely sensed data
collected over Utah. Several additional studies are utilizing
reflectance and emitted radiation to determine characteristics of earth
resources.

PA-2
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Personnel: Dr. William R. Wright, Rhode Island, studied at Penn State
during his 1982-1983 sabbatical leave year. Dr. Carl Engle, Washington
State University, plans to study microcomputers in agriculture, sludge
disposal on land, and small farm agriculture during his 1984-1985
sabbatical leave.

Dr. Michael Hoover has graduated and is now at North Carolina State
University. Dr. Brian J. Carter also received his Ph.D. degree and is
at Oklahoma State University. John D. Hudak is Party Chief with SCS in
Potter County and William Waltman is soil characterization laboratory
director at Cornell University.

Publications: A list of publications and theses is available upon
request.
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Rhode Island A&‘icultural  Experiment Station Report

W. R. Wright

Reor~anizatlon has been the name of the game at the University of Rhode
Island. Effective July 1983, a new department of Natural Resources Science
was established, combining the departments of Forest and Wildlife Management
and the Soil Science Section. The nine faculty together with approximately
70 support staff and Rraduate  students brinKa tonether  a unique inter-
disciplinary group of professionals that are concerned with the conservation
and management  of our natural resources and the quality of our environment.
I have been appointed Chairman of’ the Department, however, I will continue
to teach and conduct research in the areas of soil genesis, classification,
and land use in a limited capacity.

I had the prIvileKe of spending the 1982-83 academic year on sabbatical
leave at The Pennsylvania State University. Although I had the opportunity
to interact with the entire soil genesis and morphology staff, most of my
efforts involved taking courses and working with Gary Petersen in the area
of remote sensing.

I also had the opportunity to spend the month of June, 1983 in the
Azores on an AID project. Our primary objectives were to develop a legend
and initiate soil mapping at a scale of 1:50,000  and to set up a soil
characterization lab at the University of Azores.

Proposed and Current Research Projects

Development of a” Integrated Natural Resource Information System

W. R. Wright and D. Walters

The primary objective of this research is to place existing natural
resource information, specifically soils data, into computers for integra-
tion, analysis, retrieval, and display purposes. Data obtained from the
R.I. Soil Characterization Laboratory and interpretive data obtained from
USDA SCS Form-5, will be coded into the URI mainframe computer. This infor-
mation will be down-loaded to a micro-computer and techniques will be
developed to spatially project the soils data. Commercially available hard-
ware and software will be evaluated as to their ability to digitize and
graphically display soil survey data. Attempts will be made to use
currently available Geographic Information Systems on Micro-Computers.

Heavy Metal Contents in Rhode Island Soils

W. R. Wright and P. S. Schauer

This research was initiated to provide quantitative baseline data on
residual heavy metal levels in soils of Rhode Island. This data is not
only needed as a baseline against which further sampling can be compared but
also to assess the potential contaminants that already exist in the soil
under various land use practices. Therefore the objectives of this research
are threefold: 1) to develop methodology for assessing contamination
within land use classes; 2) quantitatively determine baseline levels of
heavy metals (Cu, Cd, Cr, Ni, Pb, Zn, Fe, b, Hg, As) in various land use
classes; and 3) to correlate heavy metal levels with selected soil proper-
t i e s .

14 2



Soil Properties in the Transition Zone of Forested Wetlands

F. C. Golet  and W.R. Wright

The proposed research project will analyze the interrelationships
between  water regime, vegetation, soils, and other features such as micro-
relief along a broad transition zone bordering areas mapped as forested
wetlands. We aim to quantify the biological, physical, and chemical
characteristics of this zone, and to attempt to develop a multivariate
technique for the field identification of forested wetland boundaries.
Specific objectives are: 11 to describe the changes in soil properties that
occur along the transition zone of forested  wetlands in southern Rhode
Island; 21 to relate these changes in soil properties to changes in Vegeta-
tion, ground elevation, and the elevation of the water table across the
transition zone; and 3) to suggest criteria for the field Identification Of
hydric soil conditions In forested areas.

Field Evaluation of a Nitrogen Control System
for Individual Sewage Disposal Systems

A. J. Gold and W.R. Wright

This study was initiated to field evaluate a denitriflcation “RUCK”
system as a means of reducing nitrogen input to groundwaters from Individual
sewage disposal svstems. Specific objectives are: 1) to determine the fate
of nitrogen in each component of the RUCK system; 2) to evaluate grey water
as a source of organic carbon for denitrification; and 31 to quantify the
nitrate load to the groundwater from a RUCK system.

Effects of Simulated Acid Precipltatlon  in the
Pine-Oak-Hinckley Ecosystem

J. H. Hrown and A. J. Cold

This greenhouse and field research project will investigate the effect
of various levels of simulated acid precipitation on the germination, growth,
and development of the dominant forest species that are found on Hinckley
soils in southern New England. In addition, this study will evaluate the
influence of simulated acid precipitation on the concentrations of soluble
aluminum, manganese, and iron in these coarse-textured soils.

Recent Graduate Student Theses

Chmura, Gail L. 1982. Morphological, physical, and chemical characteristics
of ditched and unditched  tidal salt marsh soils. M.S. Thesis.

Morneault,  Phil ip. 1982. Factors influencing the variability of field
percolation rates of glacial till  soils. M.S. Thesis.

Loomis, George W. 1983. Vertical migration and attenuation of sewage sludge
landfill leachate in two contrasting soils. M.S. Thesis.

Walters, Daniel H. 1983. Evaluation of activated carbon as an attenuating
layer beneath a miniature sewage sludge landfill. M.S. Thesis.
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Virginia Agricultural Experiment Station Report

James C. Baker

This report will focus on the soil survey program in
Virginia and
Soil Survey.

Soil-~ Genesis,

J. C. Baker -
W. J. Edmonds

Virginia Tech's role in the National Cooperative

Morphology,- and Soil Survey PersoFz_l- -,_

Project Leader and Soil Survey Coordinator
- Soil Survey Field Coordinator

D. F. Amos - International Programs (Nepal)
T. W. Simpson - Extension Agronomist - Soil and Land Use
W. L. Daniels - Resident Instructor - Mine Land Reclamation
K. W. Molten - Computer Application Specialist
15 Field Soil Scientists
3 Interpretative Soil Scientists - County
2 Interpretative Soil Scientists - State Health Department

Present Status_ _ _ _ _

Modern soil survey information is available for
approximately 14 million acres of Virginia's 25.4 million acres.
To date 52 counties have modern soil surveys, 19 counties have
surveys in progress, and 26 counties have old or no survey
information. All surveys presently underway are on a cost
sharing basis with the county contribution ranging from 10 to 25
percent of the cost of the soil survey.

The current Virginia Tech soil survey program has 9
progressive soil surveys underway involving 15 field soil
scientists. The surveys cover all the physiographic provinces
and include: Accomack, Appomattox, Charles City, Greensville,
King William, Nelson, Patrick, Washington, and Wythe Counties.
One soil scientist is assigned to an S.C.S. field party in
Amelia County, and one soil scientist is assigned at Blacksburg
to work with manuscripts, map compilation, and data analysis.
This makes a total of 17 soil scientists.

The soil characterization laboratories at Blacksburg provide
characterization data on chemical, physical, and mineralogical
properties of soils for both federal and state soil surveys in
Virginia. The major benefit of these laboratory facilities,
coupled with an active participating field program, operating
under the supervision of the Department of Agronomy, is that
research can be controlled and directed that will best serve the
needs of Virginia and also contribute to regional and national
programs that are a part of the National Cooperative Soil Survey.
Several of our research efforts will have impact on the rules
that govern operation of the National Soil Survey program. Thus
under the umbrella project entitled "Investigation,
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Characterization, and Soil Survey of Designated Counties in
Virginia", many separate investigations have been made, many more
are currently underway, and several are planned for the future.
The following investigations are examples of the kinds of
research that are now a part of the Virginia Tech soil survey
classification and genesis research program.

Current research emphasis

i. Study Title: Groupings of Soil Profiles in Three Mapping
Units by Conventional and Numerical Classifications

Objectives: The objective of this research was to study
relationships between groupings of soil profiles produced by soil
surveyors, Soil Taxonomy, and numerical taxonomy.

ii. Sk*  titk : Marsh Soils Investigation

+j~ectives: The objective of this investigation is to
characterize and classify soils in salt marshes in Virginia on a
regional basis.

iii. S+ll TiLl_: Limestone Derived Soils Investigation

C_bjectives: The objective of this-----7 investigation is to
characterize and classify soils developed in materials weathered
from carbonate rock in six counties in Southwest Virginia by
criteria in Soil Taxonomy and by numerical taxonomy.

iv. St>* Title:- - - Virginia Tech Research Farm - Giles County

Objectives: The objective of this study is to evaluate the
prediction of soil properties evaluated by soil testing for crop
production by classes produced by soil surveyors, by Soil
Taxonomy, and by numerical taxonomy.

V . FsLUS  p_c* : Influence of Aspect and Vegetation on Soil
Development

O&jectives: The objective of this study is to use nonparametric
statistical methods to study the influence of aspect and
vegetation on soils developed in materials weathered from a very
heterogeneous parent material.

vi. Study Title:.- Soil Genesis Studies on Ultisol Landscapes
with Alkaline Seeps.
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Objectives: To describe the genesis of high base-high pH soils
soils occuring in predominantly Ultisol upland landscapes in the
Virginia Piedmont.

Vii. Study Title:
of SassafrasSoils

Regional Classification and Characterization

wectives: To objectively characterize and classify the Typic
Hapludults (Sassafras, a Benchmark and Hall of Fame Soil) on the
Delmarva Peninsula.

viii. Study Title:__- Shale Soils Investigation.

Objectives: The objectives of this investigation are (i) to
characterize and classify soils developed in materials weathered
from shales in Virginia, and (ii) to mineralogically analyze the
silt, sand, and rock fragment portions of these soils to evaluate
these materials as a residual source of plant nutrients.

ix. Study ptl_e: Rooting depths in agriculturally important
soils.

Ob>ctives:----- The correlation of rooting depths in agriculturally
important soils with chemical and physical soil properties.

x. Study Title: Selection and testing of simulation models of
water movement and corn yields in a soil plant atmosphere
continuum.

Objectives: To select simulation models for (1) water movement
in a soil plant atmosphere continuum using a l-dimensional energy
balance approach, and (2) corn yield which models both vegetative
and root growth. These two models will be interfaced in order to
study potential water stress conditions of corn in Virginia.

Publications since 1982_ ___- __

Refereed Journal Articles___~_. ~__

1. Edmonds, W. J. and J. B. Campbell. 1984. Spatial estimates of
soil temperature. Soil Sci. (in press).

2. Campbell, J. B. and W. J. Edmonds. 1984. The missing
geographical dimension to Soil Taxonomy. Ann. Assn. Am. Geog.
74(l) pp. 03-81.
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3. Harris, W. G., L. W. Zelazny, and J. C. Baker. 1984. Depth and
particle size distributions of talc in a Virginia Piedmont
Ultisol. Clays & Clay Minerals (in press).

4. Harris, W. G., L. W. Zelazny, J. C. Parker, J. C. Baker, R. S.
Weber, and J. H. Elder. 1984. Engineering properties of soils
as related to mineralogy and particle size distribution. Soil
Sci. Sot. Am. J. (in press).

5. Hodges, R. L., J. C. Baker, and D. Darling. 1984. Contour
lined photobase maps for soil mapping. Soil Sci. Sot. Am. J.
48:420-422.

6. Daniels, W. L., D. F. Amos, and J. C. Baker. 1983. The
influence of forest and pasture on the genesis of a humid
temperate region Ultisol. Soil Sci. Sot. Am. J. 47:560-566.

Exp~e~ri_mezt Station Bulletins

1. Edmonds, W. J., P. B. Sabo, and C. D. Peacock. 1984.
Supplemental data for soil survey report of Greensville
county, Virginia. Virginia Agric. Exp. Stn. Bull. 84-2.
408p.

2. Parker, J. C., D. F. Amos, and J. C. Baker. 1983. Engineering
properties of selected soils of the Virginia Piedmont.
Virginia Virginia Agric. Exp. Stn. Bull. 83-b. 78~.

3. Wilson, M. A., L. W. Zelazny, and J. C. Baker. 1983. An
investigation of soils within the Tatum and Elioak mapping
units in the Virginia Piedmont. Virginia Agric. Exp. Stn.
Bull. 83-l. 19Op.

Technical warts

1. Baker, J. C. and D. S. Fanning. 1984. Ultisols, In R. L.
Cunningham and E. J. Ciolkosz (eds.) Soils -of the
Northeastern United States. Pennsylvania State Univ., Agric.
Exp. Stn., University Park, Pa. Bull. 848, p. 31-39.

5.42 SULE~ Es_ezL~
1. Hodges, R. L. In Press. Soil Survey U. S. Naval Supply

Center, Cheatham Annex, Williamsburg, Virginia. Virginia
Poly. Inst. and State Univ. and U.S. Dept. of Navy.

2. Hodges, R. L. In Press. Soil Survey U.S. Naval Weapons
Station, Yorktown, Virginia. Virginia Poly. Inst. and State
Univ. and U.S. Dept. of Navy.

3. Edmonds, W. J. and J. Stiegler. 1982. Soil Survey of Clarke
County, Virginia. USDA, scs. U.S. Government Printing
Office, Washington, DC.
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West Virginia Agricultural and Forestry Experiment Station Report

John C. Senoindiver

Surface mine reolamation continues to be the major research effort of
the soil solenoe group in the West Virginia Agrioultural and Forestry
Experiment Station. A smaller effort is being devoted to other soils related
projects.

_&rent R e s e a r c h

1. Abandoned mine land revegatation.

2. Mineral concentration of forage grown on reclaimed surface mines.

3. Studies of mycorrhixal  fungi in minesoils.

4. Utilization of fly ash for crop growth.

5. Utilization of fly ash and rock phosphate mixtures for reclamation of
abandoned mine lands.

6. Absorption of heavy metals by soils.

7. Evaluation of various P extraction methods on minesoils.

8. Evaluation of alternative “topsoil” materials on abandoned and new mine
lands.

9. Assessment of pesticide residues in surface and groundwater from a
commercial size strawberry field.

10. Soil climate in an Appalachian watershed.

Senoindiver continues to represent WW on the Surface Mine Drainage Task
Force and the Acid Mine Drainage Technical Advisory Committee.

Continued support of RAMP  projeots by analyzing mlnesoll  samples and
making recommendatins  for reclamation of abandoned lands.

Worked closely with SCS to develop five soil series for mined lands.

Sencindiver  represented the soils group on the planning committee for
the NE Forest Soils Conference to be held in West Virginia, July 22-24,
1984.
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1.

2.

3.

4.

5.

6.

7.

a.

9.

10.

11.

12.

Boyles,  Robert. 1983. Analysis of Stoniness and Rockiness in a
Forested Catchmeat in North Central Uest Virginia. MS Thesis. Yest
Virginia University.

Clolkosz, E. J., T. W. Gardner and J. C. Senoindiver. 1984. Geology,
Physiography, Vegetation and Climate. p. 2-14. In Soils of the
Northeastern United States. Bulletin 848. The Penn. State Uiv.,  Coll.
of Agric., Agric. Exp. Sta. Univ. Park, PA.

Codling, Eton. 1893. Limpograss  Yield as Affected by Lime Rate and
Types of P. MS Thesis. West Virginia University.

Dilliplane, Timothy. 1983. Site and Soil Evaluation for Onsite  Waste
water Disposal in Honongalia  County, West Virginia. MS. Thesis. West
Virginia University.

Elkhatib, Elsayed. 1983. Arsenic in Fluidized  Bed Waste and Fly Ash.
Ph.D. Dissertation. West Virginia University.

Jencks, E. H., E. H. Tryon and H. Contri. 1982. Accumulation of
Nitrogen in Hinesoils Seeded to Elaok Looust.  Soil Sci. Sot.  Amer. J.
46:1290-1293.

Kanu, Sari. 1983. The Effeots of Four Sources of P and Fly Ash in
Controlling Mn and Al Availability on Native and Mine Soils. MS Thesis.
West Virginia University.

Keefer,  R. F . , R. N. Singh, 0. L. Bennett and D. J. Horvath. 1983.
Chemical Composition of Plants and Soils from Revegetated Hinesoils.  p.
155-161.  u Proc.  of Symposium on Surface Mining, Hydrology,
Sedimentology,  and Reclamation. Univ. of KY, Lexington.

Nonoa, Salima. 1983. Nitrogen and Phosphorus Fertilization of Maize on
Two Soils of Togo. MS Thesis. West Virginia University.

Robinson, Neil. 1904. Chemical and Physical Properties of a Minesoil
Five Years After Lime and Fertilizer Treatment. MS Thesis. West
Virginia Universtiy.

Sencindlver,  J. C., N. C. Thurman and A. Fuglll. 1983. Effeots of
Selected Reclamation Methods on Hinesoil Properties: A Progress Report.
11 p. u Proc. of Symposium on Surface Mining and Water Quality. WV
Surface Mine Drainage Task Force and WV Surface Mining and Reclamation
Association, Charleston.

Sencindiver, J. C. and R. Fugill. 1904. Use of Alternative Topsoil
Materials in Surface Mine Reclamation. 8 p. In Surface Wining and
Water Quality. Fifth Annual WV Surface Mine Drainage Task Force
symposium. WV Surface Mining and Reolamatlon  Assoc., Charleston.
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13. Singh,  II. N . , Il. F. Keefer,  H. E. Ghazi and D. J. Horvath. 1983.
Evaluation of Vegetation on Hinesoils  Following  Application of Fly Ash
and Organic Waste. Vol. 1: 79-101. Ip Proc. 6th Intern. A s h
Uti l iza t ion Symposium.  Rena, Nevada. DGE/METC/82-52.

14. Tchemi, T. T. 1983. Soil Genesis and Classifioation  Along a
Topographic Transect in Togo, West Africa. MS Thesis. West Virginia
University.

15. Thurman, N. 1983. Physical Properties and Land Use Interpretations of
Selected West Virginia Minesoils.  MS Thesis. West Virginia University.

16. Vandevender, J. C. and J. C. Sencindiver. 1982. The Effects of T h r e e
Forms of N Fertilizer, P and Hydrated Lime on Abandoned Mine Land
Reclamation.  p .  497-502. In Proc. of Symposium on Surface Mining.
Hydrology. Sadimentology and Reclamation. Univ. of KY. Lexington.

17. Werling, J.  1982. Biophysical Evaluation of Soil Thermal and Soil
Moisture Regimes on Slopes in a Forested Catohment. MS Thesis. West
Virginia University.

WV-3

/56



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

m1TIEE REPo!-m

l.51



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

COMMITTEE 1

REGIONAL EROSION - PRODUCTIVITY STUDIES

CHAIRMAN: R. B. Bryant, Cornell University, NY
VICE CHAIRMAN:_,___~____~ K. H. Langlois, NENTC, SCS, PA

R. D.
D. F.
R. L.
R. E.
R. L.
w. c.
G. H.
H. D.
T. W.

;: ::

COMMITTEE MEMBERS

Babcock, SCS, ME
Childs, SCS. WV
Cunningham, PSU, PA
Francis, SCS, NENTC
Googins, SCS, VA
Kirkham, SCS, NJ
Lipscomb, SCS, PA
Lute. Univ. of CT. Cl
Simpson, VP1 & SU; VA
A. Stuart, SCS, RI
Weismiller, Univ. of Maryland, MD

BACKGROUND- -

Scientists in recent years have become increasingly aware of the effects
of soil erosion and the resulting losses in soil productivity. Unfortu-
nately, there is significantly little hard data available to adequately
assess the magnitude of these losses. Studies and proposals for studies
are in various stages of development throughout the country. Obviously,
soil scientists must play a significant role in these studies. They must
not only be aware of the kinds of studies that are in progress, as well as
those that are being proposed, but they must be prepared to actively par-
ticipate in these studies. Most certainly, the use of soil surveys and
Soil Taxonomy in these studies would contribute substantially to their
success.

COMMITTEE CHARGE:-_______

1. Summarize all soil erosion-productivity studies currently in
progress and those being proposed within the Northeast region.

2. Review procedures and designs of these studies and the role of
soil scientists in them.

3. Make recommendations as to improved methodologies; standardized
procedures, if applicable; and ways in which soil scientists may
become more involved.

COMMITTEE ACTION:-.. -._.

Members were requested to report on research efforts in their home states.
The responses were condensed, compiled, and distributed to committee mem-
bers for review. Discussion at the committee meetings in Amherst resulted
in recommendations.
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RESPONSE TO CHARGE 1: SUMMARY:

Soil erosion-productivity studies currently in progress and those being
proposed within the Northeast region are as follows:

1.

2.

3.

4.

5.

VPI--J. C. Baker, T. W. Simpson, and P. J. Thomas are initiating
an erosion-productivity study in which multiple regression tech-
niques will be used to develop a model capable of predicting corn
grain yields. Inputs will be those soil physical and chemical
properties most affected by the erosion process.

VP1 and SU--Piedmont Bright Leaf Erosion Control project is a
lo-year program designed to: estimate the relationship between
crop yields and soil erosion, management decisions, and physical
characteristics of the soil; estimate the long-term impacts of
soil erosion on agricultural productivity and net farm income;
and examine alternative program implementation strategies for
the area. Production functions will be developed and used to
develop a simulation model for predicting the effects of ero-
sion on productivity.

URIISCS--Inventory Monitoring Program--Plan for Inventory of
Erosion Sensitive Soils is a 2g-month project designed to de-
scribe the relationship between long term soil erosion, crop
yield and agricultural productivity. Major soil groups will
be identified. Cropping and management history will be docu-
mented. Complete crop management profiles from the soil-crop
environment will be obtained. Complete pedological descrip-
tions in the soil-crop situations will be obtained. The vari-
ation in important chemical and physical properties of the soil
in the soil-crop situation will be determined. Models will be
developed to provide forecasting capabilities as to the erosion-
productivity implications of future management decisions.

Maine--Field Appraisal of Resource Management Systems (FARMS)
is a 3-year statistical and economic analysis of crop produc-
tion in Aroostook County, Maine. Statistical sampling proce-
dures are being used to collect data on crop history. soils
information, Universal Soil Loss Equation, crop management,
and crop yields.

Cornell and SCS--R. B. Bryant, V. A. Snyder, and R. J. Wagenet
are modeling corn grain yields and the decline in soil produc-
tivity in relation to soil erosion in the Northeast. The model
assumes a high level of management and uses a water budget to
calculate moisture stress during the growing season. Soil water
holding capacity and climate data are required as inputs. An
equation for predicting yields is obtained by regression.
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6.

7.

8.

3

USDA--Several models that relate to soil erosion and productivity
are being developed, tested, and refined. Of these, the EPIC
(Erosion/Productivity Impact Calculator) and the CREAMS (Chemi-
cals, Runoff and Erosion from Agricultural Management Systems)
models are operational. Model inputs include weather, hydrology,
erosion, nutrients, plant growth parameters, tillage,  and eco-
nomics.

Other models to predict soil erosion and productivity relation-
ships include the SOILEC model and the Productivity Index model.

An extensive literature review on the subject of soil erosion
and productivity research is found in "Soil erosion effects on
soil productivity: a research perspective" in the March-April
1981 issue of the JOURNAL OF SOIL AND WATER CONSERVATION.

Response to Charge 2:- ~__ Study Design and Role of Soil Scientists_.

All of the above projects are aimed at model development and/or data
collection for calibration and testing. Soil scientists are involved
in all phases of research to include: project planning, site selection,
soil identification, profile description, landform description, soil
characterization, yield measurements, site history evaluation, model
development, and prediction.

RecommendationsResponse to>arge 3: - -

Improved Methodologies--The committee concluded that the non-destructive
modeling approach is a valid and feasible means of studying the effects
of soil erosion on soil productivity. However, much of the field data
used for model development is being adapted from studies designed for
other purposes. Field studies designed specifically to test the rela-
tionship between soil erosion and soil productivity are needed.

Standardized Procedures--Standardized procedures for data collection are
needed in order to establish a collective data base useful for model de-
velopment and testing.

The committee recommends that a task force be appointed and charged as
follows:

1. Identify the types of data that are presently being used as
input for model development and testing.

2. Identify existing soils/yield/climate data bases at experi-
mental plots that may be useful for model development and
testing.

3. Review the Soil-Crop Yield Data form (Soils form 1) and make
suggestions for revision and/or supplementation to improve
the usefulness of this data base for model development and
testing.
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Committee #2

Soil Survey Training Course

Committee Members:_.~_~~~~__ ..~~. ._-.
J. C. Baker, VP1 & SU, VA - Chairman
S. A. L. Pilgrim, SCS, NH - Vice Chairman
E. J. Ciolkosz, PSU, PA
L. Cotnoir, Univ. of Delaware, DE
P. Craul, Syracuse Univ. NY
L. A. Douglas, Rutgers Univ. NJ
R. L. Hall, SCS, DE
W. E. Hanna, SCS, NY
K. J. LaFlamme, SCS, ME
8. Mount, SCS, NH
W. Palkovics, Delaware Valley College,
J. C. Patterson, National Park Service
L. A. Quandt, SCS, NENTC
M. Rabenhorst, Univ. of Maryland, MD
D. D. Rector, SCS, VA
L. Spivey, SCS, WV

PA

Baczound:

Our Universities are generating large numbers of graduate
students at the masters and doctorate levels who have had very
little field mapping experience. Many of these graduates are
employed in the private sector as consultants, etc, and have
little opportunity for additional on the job training in field
mapping. There is a definite need for these graduates to have
adequate field mapping training in order to carry out their work
and to succeed in their professions.

Committee ChaEs:

1. Survey existing soil survey courses.
2. Define minimum training needs in soil survey at the graduate

level.
3. Make recommendations as to how these needs can be fulfilled.

2-1
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C_znmittec? Report

General :

There are no courses offered routinely that can substitute for
daily field mapping experience. Those courses that are field
based, i.e. soil survey, soil genesis, classification, soil
judging, and field trips are all quite valuable but can only
serve as an introduction to field study. If the research portion
of a student's graduate program is a field study, this probably
comes closest to mapping as anything. Study trips of several
days duration can help but they cannot replace day to day field
mapping.

Charge 1. Survey existing soil survey courses.

A questionnaire was designed to gather information to assess
what courses relating to soil survey, soil genesis, land use,
etc. were available through universities and colleges in the
Northeast Region. In addition, questions were added to get the
opinion of those involved at these universities and on the
committee as to what soil survey field experience is needed, how
much should be required, what opportunities exist within or
outside the university system in a particular state, the levels
of field training upon graduation from northeast universities
within the past five years, where these individuals went to work,
and the levels of soil survey field training of faculty at
universities in the northeast region. The results of the
questionnaire are included as Appendix A. S o m e  o f the
conclusions from this survey are as follows:

- C o u r s e

(a)

(b)

(cl

Cd)

(=)

offerings:

Although six universities reported graduate level
courses in soil genesis and morphology, no soil survey
courses were offered for graduate credit.
Only four of those offering undergraduate soil survey
courses included an outside (out of doors) laboratory or
practicum.
There were eight universities that offered courses that
involved utilization of soil survey information, but
none included an out-of-doors activity.
There were six offering graduate level soil genesis
courses, five with some kind of outside laboratory or
field trip.
Soil evaluation (soil judging) was offered by seven
universities.

2-2
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- All responses indicated field mapping experience was desirable
for graduates majoring in the subject matter area.

- 8 of the 13 responses indicated field mapping was necessary for__-_-
adequate job performance upon graduation.

- 5 of 12 responses indicated field mapping experience would give
graduates in other phases of soil science an advantage in
the job market.

- 4 of 10 responses indicated an opportunity for field mapping
experience beyond normal course work and research.

- 63% (22/35) of the recent M. S. graduates had no field mapping
experience beyond normal course work and research.

- 45% (5/11) of the recent Ph.D. graduates had no field mapping
experience beyond normal course work and research.

- 37% (13/35) of the recent M. S. graduates had at least one
summer equivalent of field work.

- 45% (5/11) of the recent Ph.D. graduates had at least two
summers field mapping experience.

- 15% (7/46) of all advanced degree graduates were field trained
equivalent to a GS-9 soil scientist.

- The employment of the advanced degree graduate was about evenly
split among university, Federal, and private employment and
those continuing on with graduate studies. - A consensus
opinon was that one summer's field experience was
appropriate for an M. S. graduate and two summers were
appropriate for a Ph.D. graduate.

- Of the faculty members at surveyed institutions, 81% (17/21) of
the responses indicated at least 2 summers equivalent of
field mapping experience when they entered the job market.

- It appears that faculties now on university campuses had more
field training when they began their careers than do current
graduates now entering the job market.

- General concern was that some level of field mapping experience
should be required for M. S. and Ph.D. graduates in the
subject matter area.

Recommendations:

(1) That this data gathering questionnaire be made available to
the Northeast Steering Committee where upon their discussion
it could be sent to other regional conference steering
committees as a way to assess the training situation in these
regions.

(2) That the questionnaire be forwarded to ARCPACS for their
information.

(3) That a paper concerning the results of this questionnaire be
presented to ASA.

2-3
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Charge 2. Define minimum training needs in soil survey at the
graduate level.

The following comments are from committee members concerning
minimum training needs:

A graduate should have some grasp of the following:

(1) The ability to recognize the geology and parent
materials and their origin from field observations. The
level of competency should be such that a variety of
parent material systems are recognized.

(2) A recognition and working knowledge of landforms and
geomorphic units.

(3) Some degree of appreciation of ecosystems, both flora
and fauna, and micro and macro climatic systems.

(4) A working knowledge of soil morphology and nomenclature.
The ability to recognize soil features, know what these
features imply, and the ability to write a detailed soil
description.

(5) The ability to integrate the above into soil-landscape-
units to the extent that cause and effect can be
ascertained based on soil features.

(6) The practice, or experience, of describing item 5 in
narrative form, i.e. map unit descriptions.

The minimum training based on comments from committee
members is three months field training for M. S. students and six
months for Ph.D. students.

"The more (field training) the better within limits of
completing programs without undue amounts of time."

"_-a common problem with some people is their lack of
understanding of how the soil surveys are made and the
limitations of this information. They often have difficulty
going from a soil series concept to a map unit concept ----- The
tendency is to think more in terms of separate holes in the
landscape. For the people that have experience in soil mapping,
this is less of a problem and thus their ability to accurately
use and interpret the soil survey information is greatly
improved."

"Soil judging with peers will sharpen the student's ability
to remember and compare observations of soil characteristics by
competition and repetition. Therefore, students should have an
active role in soil judging."

2-4
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Recommendations:

(1) It is desirable to obtain a minimum of 3 months (or
equivalent) field mapping experience for M. S. candidates
and 6 months for Ph.D. candidates in addition to normal
degree requirements.

Charge 3.
fulfilled.

Make recommendations as to how these needs can be

The following are suggestions from committee members with
regard to recommendations for fulfilling training needs.

- The student trainee program with SCS is ideal - the
problem is limited funds for the program on any
continuing basis. This is normally available only to
undergraduates but graduate students that were once
employed by SCS may apply.

- A regional summer camp for soil survey training, similar
to ones that foresters and geologists attend, could be
set up and jointly taught by university and SCS
personnel.

- Universities could develop a field mapping course but this
would probably be difficult because of limited
enrollment for each individual school, and if
enrollments were small, university administrations
would not allow it to continue.

- Universities should develop the course program at graduate
or even undergraduate level.

- Regional approach - Have the SCS and experiment stations
jointly run a summer field course (3 months) for all
graduate students in the Northeast. It could be run
from a university where cheap dorm rooms are available.
Each school could give credit to their own students via
special study.

- State approach - Have the SCS hire the students to map in
their state or in adjoining states. The national or
regional SCS offices should strongly encourage this
action. With such encouragement it might happen.

- Encourage students that are interested in pursuing an
advanced degree in soil genesis, survey,
only to those universities

etc. to apply
that offer field mapping

experience.
- Encourage those field soil scientists with the most

potential to return to a university for an advanced
degree.

2-5
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- Require students applying for advanced degrees in soil
genesis, survey, etc. to have field experience pr_cor to
being admitted into the graduate program.

- SCS has a volunteer program for anyone who wishes to
participate which can serve as an alternative for
universities that do not offer mapping experience
opportunities.

- Marty Rabenhorst - Outlined a regional summer field course
program to meet the needs. Suggested a 4-6 week
program. Perhaps structured as a senior/graduate level
course. Four credits? It is suggested the program be
on a regular basis. The first camp could be held
during the summer of 1986. The question of students
paying for the course credits remains to be worked out.
Some prerequists should be listed. Faculty
reimbursement could be paid from enrollment fees.

- Bob Rourke - Maine is offering a similar course now. This
is a three week course with student work based on
eight-hour, five days a week. The course is divided
into two phases. The first part is on soil morphology,
and the second part is on field mapping. The course is
open to undergraduates as well as graduate students.

- Will Hanna - It would be desirable to get out a letter to
deans of the agricultural colleges to solicit their
support in the concept of this course.

- Jim Baker - Ph.D. students would probably take this cause
only once. The students can supplement with more
detailed projects, i.e. make soil maps.

Problems or drawbacks with implementing any summer training__ ~.~..___
course:

(1) There will be additional time required for degree
completion with field training as a part of the
requirement especially with M. S. students.

(2) The expense for the student.
(3) The expense covering the teaching of such a course.

University personnel on 12 month appointment likely have
summers already full of research or teaching activities.
Such a course would require intensive training and
supervision. What about faculty reimbursement?

(4) What physical accommodations would be available if held
away from a campus.

(5) Usually the first few months for a soil mapper is not
conducive to acreage production and can, in addition,
reduce the productivity of a party leader because of
time involved in training and reviewing the trainee's
initial maps.
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Goals

(1) A summer trainee course should serve to develop an
appreciation of the complexity of soil-parent material-
landscape situations.

(2) After goal one has been realized, a second goal would
be to gain practical experience in soil mapping and
interpretations.

Recommendations

(1) A regional field course should be established running
from four to six weeks duration. This would be' a
graduate level course (including senior undergraduates)
and would be taught by university and/or SCS personnel.
Graduate credit of four hours would be carried with this
course and administred through each university whose
students are involved. Prerequistes would be
established.

(2) This committee (#2) should pursue ways of making this
field course come together such that it could be
implemented by 1986.

2-7
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Appendix A

Results
Soil Survey Field Training

Questionnaire

NOTE: 14 questionnaires were returned, not all
received a a response.

1.

2.

3.

questions

Which of the courses or their equivalents,
institution.

Undergrad
Level

Soil Survey 6
Soil Genesis &
Morphology 6

Utilization of
Soil Survey
Information 8

Soil Evaluation (Soil Judging) 7
Geomorphology 6
Other ( ) 0

are offered at your

Outside (out
Graduate of doors)

Level Laboratory
0 4

6 5

1 0
0 7
3 0
0 0

Do you think that field mapping experience is desirable for
graduate students majoring in the above subject matter areas.

Yes 13
No 0

Comments:
(a) "Even though we don't train specifically for that objective

here."
(b) "Essential for field evaluation, sample collection and

interpretation."
(c) "Not only desirable but probably should be mandatory.'
(d) "But how desirable?"

Do you think that field mapping experience is necessary for
adequate job performance after graduation for these students.

Yes 8
No 5

Comments:
(a) "But would be a big help."
(b) "Helps maintain field evaluation skills."
(c) "Highly desirable but can be picked up post graduation if

willing to apply oneself."
(d) "Always desirable, but not absolutely necessary in all cases,

it depends on the direction of their professional careers."
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4.

5.

IF;
(4)

"Particulary if they work for someone other than SCS."
(yes) "But only if the individual is involved in mapping."
"Without mapping experience, our students have had adequate
job performance. Maybe they could have done better with
some mapping experience."

Do you think field mapping experience would give graduate students
majoring in other areas (i.e. soil chemistry or soil physics)
an advantage in the job market?

Yes 5

(a) 'I';': wozld be an advantage - but would this experience be
more valuable than another specific course?"

(b) "(No) - perhaps some advantage."
(c) "Makes them more versatile - otherwise they are too lab

oriented."

Are there opportunities at your institution for graduate students
to obtain field mapping experience beyond normal course work?

Yes 4
6

(a) "YE is becoming more difficult to provide this experience."
(b) "By special cooperative arrangement with SCS"
(c) "Generally no but occasional special projects may provide

some opportunity."
(d) "There are opportunties but few have funding attached."

6. Are there opportunities in your region for graduate students to
obtain field mapping experience outside the institution.

Yes 4
No 7
If yes, where?

(a) "Not a real good rnechanismroraccomp1sl;hingthis-at  the
graduate level. Occasionally Cornell is able to sponsor
a graduate student for a few summer months with one of the
field parties - Funds always seem to be limited for this
kind of training. It is easier for SCS to provide this
kind of training at the undergraduate level through the
student trainee program."

(b) "University of Connecticut (yes)"
(c) "We had one M.S. student do a special project with SCS (on

a non-pay basis)."
(d) "None outside New York that are available to my students."
(e) "Private sector - experience may be quite different from a

standard class II survey. Wetlands mapping, detailed
(highly detailed) for on-site residential and commercial
development."

(f) "(No) not that I'm aware of."
(9) "Some opportunity exists with the SCS summer trainee program

but not on a regular basis - also some opportunity exists
with private consultants for summer work."

2-9
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Considering the following levels of field mapping experience when
answerina auestions 7 throuah 11._ _

(a) N o n e
(h) Only exerpience is with course work
(c) Experience equivalent to one summer (
(d) Experience equivalent to two summers
(e) Experience equivalent to 6 months to
(f) Experience equivalent of >1 year but
(g) Experience equivalent of a fully trai

scientist (GS9)

3 months)
(6 months )
1 year
not fully
ned field

trained
soil

7. For the past five year period (1979-1984) indicate the levels of
field mapping experience for M.S. and Ph.D. graduates where
major program emphasis was in soil genesis, soil survey, soil
classification, utilization of soil survey information or
soil evaluation.

Experience Level
on Graduation

(a)
(b)

I:;

I$
(4)

Totals

M.S. Ph.D. Totals
0 0 0

22 5 27
6 1 7
1 0 1
3 0 3
0 1 1
3 4 7

35 11 46

8. For Question 7 above, where did these graduates (M.S. and Ph.D.'s)
go to work for their first post graduate professional job?

(7)
(8)

College or university
Federal employment
State government
Local government
Private sector
Continued graduate
studies
Unknown
Other _~_~, ~.__~_~~~~~~__  __

Level not
M.S. Ph.D. specified Totals

(1)
(2)
(3)
(4)
(5)
(6)

bbg wb 3
bbbbeeg g 2
b -_ 1
bg __ 0
bbbd fg 5

bbbcc -- 3
__ __ 3
-_ __ __

9
10
2
2

11

9
3

--

9. What level of field mapping experience would you consider
appropriate for:

M.S. graduates 2(b), 8(c), 2(d)
Ph.D. graduates 2(c), 7(d), l(f)
Comments: -__-

(a) "Obviously, the more the better within limits of completing
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programs without undue amounts of time."
(b) "... e = optimum for M.S. and g = optimum for the Ph.D."

1 0 . For faculty members currently at your institution whose major
study was in soil genesis, soil survey, etc., what were the
levels of field mapping experience upon graduation with the
latest degree? (List one level for each individual - no
names please)

l=a, 2-b, l=c, 4=d, l=e, 3=f, 9=g

11. For faculty members currently at your institution whose major
work now is within the field of soil geneis, soil survey, etc.,
what are the present levels of field mapping experience? (List
one level for each individual)

l=a, 2=b, l=c, 3=d, l=e, 2=f, 8=g

12. Should some level of field mapping experience
for an advanced degree in the subject area of
soil survey, etc.

M.S. Yes 13
No 2

Ph.D. Yes 13
No

Additional comments in general:

(a)

(b)

(cl

(d)

(e)

be required
soil genesis,

"Some of these questions were not easy to answer because this
university has only two faculty with training in soil survey.
One is the extension soil scientist, the other teaches the
coursesrelated to soil genesis and survey but does little
research in the area. Therefore, we have no graduate research
program in soil genesis and/or survey at this time."
"This is a real problem. As detailed soil surveys are completed
in the northeast, opportunities even on a volunteer basis for
training as part of the National Cooperative Soil Survey are
becoming very limited. There are opportuniteis in Connecticut
in the private sector, but this training received may be quite
different from that which is typical of National Cooperative
Soil Surveys."
"The mapping experience may be gained while the student is an
undergraduate."
"Many of the above questions are of the ‘do you love your mother'
type".
"Mapping experience is an absolute necessity if field consultation
is provided within or outside of the job."
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COMMITTEE 3

ROLE OF SOIL SERIES IN TAXONOMT

Charges :

1. Evaluate the role of soil series in Soil Taxonomy.

2. Assess the effects of separating ths series level from Soil Taxonomy on
the classification system and its use in soil surveys.

Committee Members:

L. R. Auchmoody, Research Forester, FS-NE Forest Exp. Station. PA
R. J. Bartlett, Professor, University of Vermont
W. E. Edmonds, Assistant Professor, VP1 6 SU. VA
D. S. Fanning, (Vice-Chairman), Professor, University of Maryland
D. G. Grice. State Soil Scientist, SCS, MA
R. V. Joelin, Assistant State Soil Scientist, SCS, MB
Il. W. Rees, Senior Soil Surveyor, Agri. Canada Research Station, NB
J. C. Sencindiver, Associate Professor, West Virginia University
R. A. Shook, Jr., Assistant State Soil Scientist, SCS, CT
H. Smith, (Chairman), Soil Correlator. SCS, NBNTC, PA
D. G. Van Houten, State Soil Scientist, SCS, VT
J. H. Ware. Soil Specialist, SCS, VA
J. W. Warner, Soil Correlator, SCS, NT
W. R. Wright, Associate Professor. University of Rhode Island
D. L. Yost, State Soil Scientist, SCS, MD

General:

The preliminary committee work maa done by correspondence. A questionnaire
was developed and sent to committee members with request for comments on those
specific questions and any other pertinent items concerning the charges not
covered by the questionnaire. The preliminary report was prepared by the
committee chairman. A discussion session was held during the conference at
the University of Massachusetts. The preliminary report was adjusted to
incorporate the later suggestions made during the conference.

Charge 1. Evaluate the role of soil series in Soil Taxonomy.

Background:

The soils series was first introduced in the classification and mapping of
aoils in the United States by the Bureau of Soils in 1903. During this time
the series was defined mainly aa a grouping of certain soil types previously
recognieed  and mapped. Each series was to be a class of soils formed in the
same kind of parent material. This meant that the series could include the
full range of textural classes from sand to clay, end many did. Series were
given place names end the individual different types within the series were
separated by texture class names. lXlring these early days, series such as
Miami, Cecil, Hagerstorm,  and Sassafras were very broad, covering large por-
tions of the country. The Miami series, for example, was mapped from North
Dakota to New York.



Aa mapping And the study of soila progressed  in varioue  parts of the country,
modificAtiar  of the original series concept began. The original concept has
changed considerably  since these AArly daye. Rowever,  the primary purpose of
the eerier which in to relate the bodies  of soil (polypedons)  represented  on
soil neps to tuonomic  classes and to interpretation  baa been vith us for A

long time. Since the series is the lowest category or level in the hierar-
ChiCAl  system  of Soil Taxonomy. the limita  of diagnostic criteria above soil
series are Automatically limits beyond which soil series CAnnOt  range. This,
unfortunately creates problems when we try to correlate soils. No matter how
hard we may try to define taxonomic limits that will fit mappable landscapes,
the fit is seldom if ever perfect. The precise limits imposed by Soil
Taxonomy frequently force ua to do one of several thinge: split series, where
in fact there is no meaningful use potential; recognize complexes or undif-
ferentiated groups; recognize splinter soils a8 taxadjunct; and treat voile  as
inclusions. These Actions, especially the latter two, create false impres-
sions of low purity of map units when in actuality, these distinctions have
little or no effect on the utility of the 8011 map. It is time that we take A

hard And thorough look At the role of soil series in Soil Taxonomy. We need
to seriously explore the possibility of providing some better “gates” in the
fence we have built around the series.

Question: What do you Bee as the role of the series in Soil TAXOnOmy?

Responses:

1. “The series has been A Concept  that allows u8 to classify A portion, or in
8ome cases the entire group of soil characteristics within a family.”

2. “The soil series is the lowest category or level in the hiearchical  system
of Soil Taxonomy. As such, it carries all the differentiating criteria of
the higher levels to which it belongs. Series Are differentiated on the
basis of detailed features of the pedon. However, guidelines for sepa-
rating taxon at the series level Are loosely defined--left for judgement--
which may be creating Borne problems. The eoil series is A conceptual
class in the same sense as are the other categorical levels, i.e., family
to order. As such, it provides, in one word, A concept that carries with
it A wealth of informAtion  About the pedons  that belong to it.”

3. “To maintain consistency Among soil scientists that make soil surveys and
to sllow for the transfer of information About 6011s. To keep us
straight.”

4. “Soil series are important for communicating information About soils and
for linking soil InterpretAtiOns  to the lAndsCApe.  However, in forestry,
Soil Taxonomy often differentiates Among series based upon characteristic8
that are sometimes of no significance to forest management. In other
cases, it does not separate features or distinguish Among aoils that Are
highly important, As it sllows  euch  wide variation of aoil properties
within A series that sensitive forestry interpretations Are not possible.
While I agree with the use of soil series, I feel that series should be
defined with more weight placed on limiting features for use And less
reliance on minor differences in morphology and chemical features.”

5. “I do not see a role for soil series in Soil Taxonomy.”

6. “No change in classification level.”
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7. “The series may not have a role in Taxonomy. par series. The series pro-
vides a name, a handle, for the map unit. The concept and interpretations
should reflect the really dominant condition and reaction to use. The
name, c6mcept  and properties ara easily bandied about by scientists and
users alike. This is the way it is used now, only we are not honest that
it meets Taxonomy requirements.”

8. “I believe it is important to remember that the soil series is a classi-
fication concept and plays a very important role at the local level. I
think its use as the lowest category in Taxonomy should remain, at least
in the concept of soil classification purposes.”

9. “I feel that the soil series is the basic building block in Taxonomy and
should remain that way.”

Question: Do you think the series is serving its intended purpose?

Responses:

1. “Yes, clarification and range of characteristics need to be reevaluated
periodically with Taxonomy in mind.”

2. “The concept above (response 7 under question 1) is the prevalent feeling.
The only thing wrong is the strict parameters on the series that are
difficult to apply.”

3. “Basically, yes.”

4. “Obviously, the soil series Is not serving its Intended purpose.”

5. “Yes . ”

6. “Not always. I feel that soil inventories should be made for definite
purposes. If, for example, the purpose is largely for forest management,
then the inventory should be designed to provide the information needed to
make intelligent soil-related forestry decisions. Also, there must be
assurance that the inventory provides accurate information by evaluating
it according to quantitative criteria.”

7. “On the whole, yes. There are situations where very similar soils, at
least by the ‘blue’ sheet.  are different series. The problem may be
provincial: ‘our’ series, ‘their’  series versus a soil series.”

8. “Basically, yes, the series serves its intended purpose in the Taxonomic
system. The problem arises when the series is used out of the context for
which it was designed. It should not be confused with the map unit.”

9. “Since Taxonomy was adopted in 1965, we have placed more emphasis on cor-
rect placement within the system than whether the series fits a particular
geographic setting. The family, subgroup, great group, suborder, or order
limits have sometimes dictated the concept of a series rather than the
natural setting.”

10. “I don’t know its purpose. M

3-3



11. “Soil series ara serving their intended purposes as long as we define
landscapes as pap units and do a good job in defining what is In the
landscape in terms of inclusions of similar and dissimilar soile. The
series only supplies a reference term for naming map units. The map unit
description tells what is there and how the soils in a particular land-
scape unit should be used and managed. Perhaps we need more flexibility
in providing interpretations for a map unit or maybe we need to do a
better job of training users to better understand how inclusions influence
u8e of a given map unit.”

Question: Would you like to see the role of the series changed? If so, how?

Responses:

1. “Not changed but modified by the level of use. We may be able to have a
taxonomically pure series and a functionally correct reference series that
could work at the survey level and still work at a higher level taxonom-
i ca l ly . A two-tier system.”

2. “Soil series should emphasize limitations and proper uses and de-emphasize
minor differences in morphology.”

3. “I would favor a change in the role of a series if the change would not
mess up the classification too Irmch. If we allowed a soil series to b e
widened across classification boundaries, it may be necessary to have 2 to
3 classifications for the series.”

4. “No, there is a need to maintain the concept of the soil series as the
lowest level of Taxonomy. It has a valid role to play as defined. The
problem Is related to mapping. Taxonomy need not be modified to accom-
modate this ,”

5. “It is worth considering. We would have to drop it from Taxonomy.”

6. “Yes, I would like to see the role of the soil series changed to reflect
ranges in characteristics for delineated soil bodies rather than ranges
for a hypothetical taxon.”

7. “The modal concept of the series should be the point of classification in
Taxonomy. The range in characteristics of the series should then be
allowed to lap over one or more higher category limits. The series being
a conceptual thing cannot possibly fall within the man-made limits of
Taxonomy. As it occurs on the landscape, it is going to occupy * certain
nich in the classification system (limits not considered). We need to
stop worrying about covering every last observable soil property value for
any particular series. If we cover the major portion of the series varia-
tion, then the series should be well enough defined. We also have soil
property limits that separate series that do not amount to a tinkers
damn.”

8. “No.”

9. “I do not think the role of the series should be changed.”

As  present ly  de f ined  and  used  in  NCSS.  do  you  f ee l  the series  isQuestion:
the best reference to tie interpretations?
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Responses:

1.

2.

3.

4.

5.

6.

7.

a.

9.

“No. the series is not the best reference for making interpretations
became tba inferenceof  assumed response to use is used to arrive at the
series used to name map units at correlation.‘*

“Interpretations should be tied to the series level. Cur present series
definitions restrict interpretations to a small part of the unit, at least
theoretically, that meets the series criteria. The question about what to
tie interpretations is a long standing dilemma. We want interpretations
to reflect the map unit. Inclusions in map units force “8 to interpret on
the dominant soil conditions. That is thought to be the series level. but
series tied to Taxonomy may not represent tL

‘Yes, unless interpretations can be developed

“Yes. ”

dominant conditions.” ’

for units.”

*‘Not sure, advantages and disadvantages. Advantage is that the interpre-
tative standard can be applied within taxonomic limits to a point. Disad-
vantage is that interpretation of a map unit, a landscape entity, is tied
in large part to a pedon. a hole. Probably should tie interpretations to
the map unit, a collection of pedons.”

“No, not specifically. Interpretations should be tied to the map unit.
Interpretations can only be tied to the series where conditions are
relatively uniform and thus correspond to individual series concepts. The
series concept is, however, part of the thought process in that it por-
trays a range of characteristics of the pedons included, and these
characteristics are usually the basis for interpretations.”

“Yes, if you include the latitude of using phases to become the final
split .”

“Yes, but it could be improved by breaking the series into more uniform
landscape units. These would be very similar to the phase.”

“The series is the best reference for soil interpretations; however, I
think we should be allowed to provide interpretations for higher taxonomic
categories also. Many interpretations can be precisely given for higher
categories as well as at the series level. Isn’t Soil Taxonomy supposed
to be a system that can be used to supply interpretations? If so, we will
use more higher category names where they more accurately reflect the
nature of the soils in a given landscape. Perhaps our problems are the
result of alvays trying to tie series names to all map units.”

Charge 2. Assess the effects of separating the series level from Soil
Taxonomy on the classification system and its use in soil surveys.

Background:

During the early sixties when Soil Taxonomy was being developed, the series
was defined in the 7th Approximation as “a group of contiguous pedons
belonging to a single class of the lowest category.” Six categories were
proposed in the 7th Approximation--orders, suborders, great groups, subgroups,
families, and series. The series has been used in the United States longer
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than any of these categories. A6 discussed earlier under Charge 1. the
concept of the series ha6 changed over the years. Rowever,  further changes in
the series concept were not proposed in the 7th Approximation. This 16 in
contract  to change6 made in the other categories. Even though many of these
categories w6r6 used  in earlier classification schemes in the United States
and elsewhere,  th6y were still drastically changed by the 7th Approximation.
The soil 66rier is the only one of the six categories  that remained essen-
tially as it was prior to the 7th Approximation. All of the other five cate-
gories were changed ao much that there wa6 little or no link between them in
the 7th Approximation and how they were used in the earlier classification
schemes.

During the formative years of Soil Taxonomy, some investigator8 felt the
series should not be a part of the system. Others felt that if it is going to
be a part of the system. its concept should be changed from what it wa6 in the
1938 system. The primary problem in using the soil series a6 a category in
Soil Taxonomy arises from the fact that soil forms a continuum on the land
surface. This continuum changes very gradually over horizontal distances. It
is time that we openly discuss whether or not we can realistically put strict
taxonomic class limits on mappable parts of this continuum. We should
evaluate the effects of separating the series level from Soil Taxonomy on the
classification system and it6 use in soil surveys.

Would you support  separating the series  level  from Soi l  Taxonomy?Question:

Responses:

1. “No.”  (2 )

2. “Yes. **

3. “I would support separating series from Soil Taxonomy only if this would
allow combining series that differ in taxonomic classification, but which
have similar interpretations and uses.”

4. “It should be studied and debated.”

5. “No. It ha6 a role to play.... For completeness sake, Taxonomy requires
a category at the level of the series. If series were separated from Soil
Taxonomy, 8ome  equivalent would inevitably be generated to fill the void.”

6. “No. Should be part of hiearchical system.”

7. “No. not with the problem6 I could imagine that may be created.”

8. “I would like to 6ee the series concept remain in Taxonomy a8 a classifi-
cation unit and to redefine map units if deemed necessary.”

9. “At present I do not favor separating series from Soil Taxonomy. I don’t
see how it would work or what would be accomplished by such a change.”

Question: What problems, if any, do you foresee if the series is separated
from Soil Taxonomy?
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Responses :

1.

2.

3.

4.

5.

6.

7.

a.

9.

“We will return to the 50’s and early 60's when series were ill defined
and/or overlapping. Serious problems will occur in correlation within and
between etatee. Differentiation between series will be difficult or
imposrible. Chaos will return.*

“If guidelines are established to limit what soil series represent
(probably functional rather than taxonomic) then this could work. If
series concepts are not defined or controlled, then we could lose con-
tinuity in soil survey. We don’t want to revert to the pre-Taxonomy
situation.”

“I think that you would only move the problem further up the classifi-
cation ladder.”

“The following problems may occur if the series is separated from Soil
Taxonomy. *

( 1) “Some series may be within two or more categories of families.
subgroups, great groups, suborders or orders.”

(  i i ) “More overlap will occur between series descriptions (this may be
more realistic).”

( i i i ) “Classification of soils would seem more vaguely related to the
real world. (Perhaps this would be good.)”

( iv) “The field soil scientist may become less involved with 6011
classi f icat ion.”

“Separating the series from Taxonomy would put “8 back to pre-Taxonomy
days where only the top correlators knew what a series wa8.  His mental
concept did not provide for the extraneous parts of a unit to exist. They
were there, but they did not bother him because there were very few pre-
cise limits on series. That worked in the old days and we could return to
i t . I am bothered, however, that we would be using taxonomic criteria
from the Order to the Family and then abandon the orderliness of the
system when the series level is reached. I know of no other scientific
system that does that. Would our ecientist friends in other disciplines
shudder? They might but they do not have to deal with entities that have
suffered the vegarities  of natural forces in their development.”

“Several: (a) the systematic sequence of coil information organization
would be cut off at the family and thus part of the benefits of the system
would be lost; (b) regional correlation would be affected. Benchmark
soils and descriptions of model concepts are tied to series.”

“Soil Taxonomy would lose its prestige.”

“No practical problems whatsoever.”

“One  problem would be the break from a long standing and. in my opinion a
workable procedure. Does this mean that we would continue to have soil
series as reference term8 only but not classify them in Taxonomy?”
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Question: What is your reaction to allowing range* in characteris t ics  for  a
series to be wider than defined in Soil Taxonomy? How nuch wider?

Responses:

1.

2.

3.

4.

5.

6.

7.

8.

9.

“For taxonomically  border line 6oils,  probably should allow for ranges, at
least at local level, to transcend taxonomic boundaries. Most series
don’t fall on borders, but within a taxonomic range. Even 80, there could
be a functional problem with series that ranges from 18 to 35 percent
clay, yet within a taxonomy range. We should uae ranges that are reflec-
tive of a soil in its natural setting and what we can confidently
delineate on maps. What establishes the range for a soil is nature. All
our guides, including Taxonomy, help u8 define and describe the natural
a v a i l a b i l i t y . ”

“I would like to Bee the range for series changed to reflect local con-
ditions rather than assumed ranges dictated by a national classification
scheme. They could be a8 wide a8 necessary.”

“The allowable variability within a series should be a function of the
charac te r i s t i c . For example. I see little problem in allowing a wide
range in those characteristics that do not affect use, such as color.
However, I favor a narrow range for features such as drainage, particu-
larly where small variations can have a major impact on interpretations
and use.”

“Great I”

“Allowing wider ranges in characteristics would enable a series to include
entire land forms or the range in characteristics would enable a series to
include entire land forms or the range in characteristics found in the
natural  set t ing. I wouldn’t favor much greater range than itl now allowed.
If the family classification didn’t have to be adhered to, a natural aet-
ting could probably be satisfied without the range being mch wider than
now allowed. If this method of defining series were used, I could
envision some series having lrmch  wider ranges in characteristics than
other series in a more narrowly defined setting.”

“This would be a necessity if the series is removed from Taxonomy. I am
not  sure of all of the ramifications of this. Study is needed.”

“I would object with vigor. The series ranges should be wide enough to
butt up against the series. without crossing lines in Taxonomy.”

“Soil Taxonomy already allows for the range of soil series to be as wide
as that of the family. This represents a fairly wide range.”

“I do not favor permitting series ranges to be wider than limits as
defined in Soil Taxonomy. It sounds ae though the intent is to permit the
series to cover all or most of the pedons  in a map unit. If you do this
how do you define the limits that will be permitted before you delineate a
different soil? This would tend to get us back to where we are now except
that the series would have a much wider range. As presently defined, a
number of series seem to be too wide with regard to such features as
texture, react ion,  dens i ty .  e tc . Many features in the current ranges
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result in series that can be interpreted differently for some uses. For
example some soils have permeability ranges that indicate slight to severe
interpretations for sewage disposal.”

Question: Would you support two ranges in characteristics for the series?

--A “narrow-  range or modal concept which would have narrow class limits and
be used for classification in Soil Taxonomy.

--A “total” range which would include all or most of the similar taxa or soil
bodies that are in a delineated map unit. This range would be allowed to
straddle or cro88 class limits.

Responses:

1.

2.

3.

4.

5.

6.

7.

a.

“Yes, do believe we could develop a two-tier system. The ‘series’ within
the limits of Soil Taxonomy should fall within the series range for the
‘ total ’  ( functional)  soi l  series . The taxa  with the total range should be
used at a level no higher than a county survey. The taxonomically correct
soil series should have interpretations that were reflective of the
‘total’  local functional series. The interpretations would have to be
essentially the same for both levels of the series.”

“No. this would cause confusion and chaos in correlation.”

“I can’t envision both. If the series is removed from Taxonomy, there
would be a total range. If it stays in Taxonomy, the range would remain
narrow.”

“No. This would most likely result in chaos. The two ranges in charac-
teristics that you suggest are for two separate entities, the series and
the map unit. There should be a narrowly defined range for the taxonomic
soil series and a more widely defined map unit that ranges in properties
according toxe established objectives of the survey.”

“I would favor the use of two ranges, one for the series and one for the
map unit.”

“No, I do not support two ranges. Updating series with one range is suf-
ficient work.”

“Yes, the modal concept could be just that, a concept. The typifying
pedon in a manuscript or Established Series Description could the” be a
fabricated one not a” actual one--the total range should not have to cover
the entire range--most of the range is sufficient.”

“I do not feel that having two ranges would help. The total or wide range
would cover the statements currently given in map unit descriptions to
cover inclusions; particularly inclusions of similar soils. I assume that
we would not have dissimilar soils included in the wider or ‘map unit
range’. We need to do a better job of training our field Soil Scientists
to adequately document the composition of map units. If this documenta-
tion indicates a significant component of dissimilar soils then we need to
consider renaming the unit. Perhaps we need more complexes to cover units
with two or more dissimilar soils.”

3-9
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Question: If the series were broadened and separated from Soil Taxonomy, what
affect. if anv. would this have 011 our current practice of publiahiaa local
typifying pad&s  and ranges in characteristics (taxonomic descriptio&)?

Responses:

1. “Perhaps these differences could be incorporated into the taxonomic unit
description. AILV wav it is handled may cause more confusion to the layman
and another soilscientist reading the-report.”

2. “This should have no effect on publications.”

3. “It would seem to be a positive step. The reference
tional ranges would cover the dominant situation for
should be mindful that the functiional range of soil
within the concept of ‘similar’ soils. The map unit
inclusions of dissimilar soils. Some of our ‘older’
Charlton for example, had series ranges that covered
the ‘functional’ Charlton soils.”

4.

5.

6.

7.

“I would favor only a range In characteristics. No
be needed.”

pedon and its func-
a soil as mapped. We
should be at least
would still have
series descriptions,
the ‘total’ range of

typifying pedon would

“The typifying pedon would probably be the same, however, stating the
range in characteristics would create a problem. If series ranges were
broadened to cover the features in delineated map units, the end result
would be series that overlap several families or subgroups, as now
defined. Typifying pedons and ranges are useful and should include con-
fidence levels and statements on variation.”

“No effect.”

“I assume we would continue to publish typifying pedons but a complete
taxonomic description could not be published as there would not be a
precise range in characteristics. This would also tend to make the range
in characteristics for official descriptions meaningless.”

Summary:

The problem in general that has been encountered with the series level in Soil
Taxonomy appears to stem from a misunderstanding among investigators as to the
relationships of the series to the map unit, taxonomic unit, pedon, and poly-
pedon. Clear definitions and explanations of how these relate to each other
and are to be applied in soil survey do not exist in any one document. Based
on the responses to the committee’s charges, it would appear that many inves-
tigators have assumed that all map units are taxonomic units. Soils, like
other naturally occurring ecosystems, are rarely pure taxonomic units. The
series was never designed to be synonymous with the taxonomic units snd using
it to fulfill that objective has led to problems. It is the job of the soil
scientist to either map smaller units so they approximate taxonomic units, or
to simply describe the map units in terms of the range or abundance of taxo-
nomic  units that occur. It would be desirable to have all map units correlate
with a taxonomic unit. However. the use of multi-taxe units such as complexes
and undifferentiated groups do not reduce the value of the maps. Knowing that
a map unit is extremely variable in soil properties is just as important as
knowing that it is composed of a single taxonomic unit. Section 602.00-5 of
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the National Soils Eandbook (NSE) notes the amount of similar and dilleimilar
soile  permitted in map unite. The uoe of “Laboratory Error,” “Normal Errors
of Observation” and “Allowable Inclusione” in map unite are alao discussed in
the NSE. When practical application is made of thie section of the Handbook,
many of the minor probleme concerning the eeries  can be resolved easily.

Recommendations:

1.

2.

3 .

4 .

5 .

The soil series is important for communicating information about ~011s  end
for linking foil interpretations to the landscape. It ie a classification
concept and plays a very important role at the local level. The role end
concept of the series should not be changed.

Soil Taxonomy is a Nearchical eyetem and the soil series is the lowest
category or level. As such, the series providea  e concept  that  carr ies
with it,  a wealth of information about the pedons that belong to it.  If
it were separated from Soil Taxonomy, something similar would inevitably
take ite place. The series. therefore, should remain A part of Soil
Taxonomy.

If the use of “Allowable Incluaione.”  Normal Error of Observation,” and
“Laboratory Error” are fully understood and properly applied when
designing map unite end preparing taxonomic descriptions. many of the
minor problems relating to the series will disappear. The conference
should determine if it is feasible to develop guidelines for uniform
application of these that would allow for variability eround “fixed”
series limits without using taxadjuncts, veriante,  or establishing nev
series. This could be by committee or work group.

Clear definitions for the series. map unit, taxonomic unit, pedon, end
polypedon do not exist in any one document. The conference should
recommend to national leaders ofthe National Cooperative Soil Survey.
that definitions and explanations of how these relate to each other and
are to be applied in soil survey be put in the Soil Survey Manual and the
National Soils Handbook.

This committee should not be continued.

3-11
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COKMITTEE 4

INfERPRETATIONB  OF NE GENERAL SOIL MAP

committee Char=:

1. Evaluate the need for developing end publishing interpretations for the
publirhed  general aoil map of the Northeset  Staten.

2. Develop outline of content end format for possible regional publication.

Chairman - 0. W. Rice, Jr., SCS. NENTC, PA

Vice Chairman - G. Olaon, Cornell University, NT

Committee Member8

J. B. Carey, Dept. Natural Res. 6 Eavir.,  DE
C. F. Eby, SCS, NJ
W. F. Hatfield, SCS, WV
D. E. Hill, New Raven, CT Exp. Station
S. Hundley, SCS, MA
G. Martin, SCS, PA
R. L. McLeese,  SCS, VT
N. A. HcLoda,  SCS, VA
N. K. Peterson, Univ. of NB
E. H. Sautter, SCS. CT
R. Shipp, PSU, PA
W. A. VanEck,  WV Univ., WV

The

1.

2.

3.

4.

5.

Committee Recommends:

That a regional soil interpretation bulletin be developed along the lines
outlined in this report.

That the bulletin have a mixture of tabular and narrative information, and
that information that can be reduced to a tabular form be presented that
way.

That the dominant interpretations be presented in the style of thoae in NY
Information Bulletin 119. Interpretations other then those  in Bulletin
119 should be made, but additional interpretations till be more general
rather than more specific. Interpretations for soil series will not be
made.

That the map be digitized for we in geographic information systems end be
made  available to were who wished to make their own interpretative maps.

That the proposed bulletin consist of chapters; sections or parts that
include:

A. Soil properties of the map units - the single most important part of
the proposed bulletin

4-1
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R. Principle land uses in the Mp units - see report section “Contents bf

Publication”

C. Soi%imterpretetions of map units - see section “Contents of Publica-
tia’

D. Rating guides used in preparing the interpretations

E. Examples of and guidance to prepare interpretative maps using geo-
graphic information systems

6. That information on soil properties, suitability, limitations. soil
properties affecting use, etc., be presented as information that applies
to a specifically stated proposition - a range of proportions - of m a p
unit to minimize possible misuse of the data.

7. That a bulletin committee be constituted to work on the bulletin.

Committees Findings

A preliminary draft of this report was prepared prior to the conference. It
was based on answers to .s Questionnaire, a copy of which is included in thin
report. The Committee Findings, given below, summarize the committee’s
responses to the Questionnaire.

The extended committee meetings at the conference, attended by members of the
conference as well as committee members, cams to the came  conclusions as the
committee members plus a few additional conclusions and these are included in
the recommendations.

Evaluation of Need

Eighty-five percent of the committee believes there is a need for published
interpretations for the general soil map of the Northeast States.

Committee members thought the proposed publication would be useful to a large
audience, ranging from EVERYONF.  to:

Treditional  SCS users

Resource inventory compilers

Resource planners - county, state, national, state and federal agencies
such as EPA, DNR, DOT, consulting firms, etc.

Teachers, for example, geography

The uses were visualized as; .s tool to guide interested groups to appreciate
and plan to conserve agricultural land and natural areas. to guide urban
development to suitable areas, to locate general ares8  having  large propor-
tions of soil with specific properties, and to inspire users to search for
more detailed soils information. Hwt__~ymnitLee  members strongly recommended
pr_esentiag  the interpretations in ways that coul,i encourage misuse.

7
.
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A. Kinds of Interpretatione  Naeded

There wu uuenimoua  agreement that the propoaed publication should contain
iaterpretatim  for agriculture and community development. gaveoty  percent
thought it abomld contain interpretatione  for aanitary facilities and 60
percent thought it should contain interpretations for woodland.

The kinda  of interpretationa suggested are ae follova; those that will he
included in the bulletin will depend  on how vell they can be developed:

For Agriculture -

Interpretations similar to thoae in NY Information Bulletin 119

Important Farmland

Potential for waste recycling

Kinds of s p e c i f i c practicea needed

Potential benefit from irrigation

Kinds of specific practices needed

Potential benefit from irrigation

For

Agricultural value groups for LESA

Kinds and extent of crop.9  grown

Interpretations for probable crop use - row crops, fruits. grain crops,
pasture

Number and size of aerable tracts per square mile

Physical and chemical characteristics of the aoile

Community Development -

Interpretationa similar to those in NY Information Bulletin 119

Soil propertiea affecting uee

Recommended minim lot size for single-dwellings

Number of suitable lota per square mile

Streete and roade

Industrial and coauwrcial sites

Considerations for landecaping

Kate componente  such aa septic tank absorption fields, dwellings with
basements, local roada and streets and camp areaa aa indicator componenta

4-3
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For Sanitary Pacilitiea -

Interpretetiona aililer to those  in NY Information Bulletin 119 but with
diffennt ruing criteria

On-rite l evwa ayateu

Pollution hezerd

Soil properties effecting uae

Potential for waste recycling

Certain componenta to be wed ee indicator8 for comnity  development

For Woodland -

Common tree8

Treea to plant

Productivity

Soil features that affect suitability for use

Additional Interpretations -

No one suggested interpretations for other kinda of specific uaea

B. Format for Presenting Interpretations

Sixty percent of responding committee membera  thought the interpretations
should be presented mainly in tabular form. Forty-five percent thought that
they should be presented in about equal amounts of tabular and narrative form.
The moat appropriate format the cotittee  reviewed is that in NY Information
Bulletin 119.

Background for discussion of Parta  C. D, and E.

The bulletin and map part of the General Soil Hap publication containa prac-
tically no deacriptiona of the physical and chemical properties of the aoila
in the mep unita. There l re no deecriptiona of mep unite ae euch.  Ordi-
narily, interpretationa  for mep units are baaed on properties of the 80118 ea
described And interpretations Are formlated by use of ATL interpretations
guide constructed  for that purpose. Just what inforlnstion  is to be used to
prepare interpretcrtiooa,  ita Source,  and how it ia to be ueed appeered to be A

question  the codttee  needs to Address.

C. Soila (or units) for Which InterpretAtionA  Would be Prepared

Eighty-five percent believed the proposed publication should not contain
interpretations At the soil order category. Sixty percent was for interpre-
tAtiOn  at the mep unit Component level. such 88 IiAplUdAlfA And liapludulte,
and 30 percent wAa  for interpretationa for the eerie8  that Are domixmnt  in the
map units. Eighty percent of those responding to thin question, which waa 60
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percent of those responding, believed that interpretations should bs given
priurily for the larger proportion of soils in a up unit that have combina-
ti0Oa of properties significant to a given use.

*a you see, perhaps one of the larger questions for this conference is: Which
of tha various ‘roils” in the units should be interpreted?

D. Source of Information on Which the Inttrprctations Should he Baued

The committee was given as choices:

1. Mainly from inferences  from the map unit components

2. Mainly from inferences from the dominant eoil series in the map unite

3. Mainly from estimates of proportions of soils with sets of soil properties
very significant to use

4. Other

Every responding committee member  listed “soils with sets of properties” as
being one of their choices. There was also one vote each for map unit
components and dominant soil series.

E. Contents of Publication

Forty-five percent of the committee thought the proposed publication should
contain only interpretations and soil properties on which the iaterprctations
are based. Sixty percent thought it should contain interpretations, soil
properties and the interpretations guides used to prepare the interpretations.

Seventy percent thought it should contain general philosophy on
interpretations and land use and 80 percent thought it should concentrate only
on interpretations of the soil map units.

F. List of Possible Subjects  for Chapters or Sections

The following chapters or sections were thought to be appropriate for the pub-
lication by the entire committee.

Principle land uses in the Northeast by map unit. One suggestion was to give
dominant and co-dominant broad land uwm - such as urban-residential, wood-
land-hardwood, woodland-roftvood, cultivated cropland, pasture and hayland.
These could ba presented either in narrative or tabular form.

Soil properties of the map units.

Interpretat ions  of  map units.

Rating guides used in preparing the interpretations. These could be an
appendix.

Several respondents had reservations about publishing the interpretat ions
because they believe users tend to apply them to a specific area. Commtttee
members also suggested ways to alleviate  misuse:

4-5
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1. Make laterpretatione  for a etated proportion of the map unit. The user

immediately Imove  that the unit contain6 areae of more than one quality.

2. Hake the interpretationa for indicator components of more general oeea.
Aa an l urple. rp units for on-rite sewage  syatem a8 an iodicator  of
ruitability for coaunity development.

3. Make interprctatioos for proportiorie  of map unite giving only the aoil
properties that adversely affect the we.

4. Do not refer to aoils by names eimilar  to thoee on more detailed nape.
For example, interpretatione  refereoced  to seriee names might encourage
people to misapply the information.

4-6
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DIWT
gxa@e Outline  of Nerrative for SeCtiOna  on
Soil Properties, Land Uae, and Suitability

Alf iaols - (brief description)

A l Dapludalfs-Hapludults

Description - (brief description)

composition: 5pludOlf6  65%
Hapludulta  25%
others 10%

Profile Characteriatico: (Texture, depth to bedrock and water
table, and drainage)

Surficial Characterirtica: (Rock-cover. slope, and flooding)

Soil Temperature: Mesic

Dominant Soil Series: Duffield, Edam, Prankstovn, gagerstovn, end
Washington

Distribution: MD, PA, VA, and WV

Land Use

Primary Use: Most of tba eree  is used for cultivated crops.
Corn and small grain are the principle crops.

Secondery  Uee: Many areas are used for hay end pasture.

Other User: Small voodlota on farms are scattered throughout
the unit. A fev wood areas are harvested for pulp wood or
f irevood. Moat cities and tovna  in the unit are small.

Livestock: Mainly dairy and beef cattle and some poultry.

Special Crops: Stravberrier,  raspberries, orchards. and a few
areas of tobacco.

Agriculture

Prime Farmland Soilr: About l/10 of the area has prime farm-
lend soils.



-2-

I
Suit.bility  For Cropl.nd: About  l/S well ruited on 0-15x
.loper. About 2/5 moder.tely  well ruitcd on 15-252 rloper, .nd
2/3 poorly 8tit.d on > 25% rloper.

Lilit.tione: Slope ia the eaia limitation for moat ueea.

Sunccptibility t o  Erorion: Moder.te

Potential Productivity: High  for those .re.s ruit.ble  for
cropl.nd.

Cover Type: Red Oak

Ownership: Meetly privately owned. A few sm.11  state and
county owned foreats.

Limitations: Plant competition when tree8  are young. Slope
and rock fragment are m.n.gement  concernr  on 215 of the .re..

Potential Productivity: High

Urban Development

Dvellings  : About l/2 of the are. has few limitation. A
seasonal high water table, flooding, and slope are limitations
in about l/2 the .re.,

Local  Roads: On about l/2 of the area slope and on leer than
2/10 the are. shrink-swell potential are limitationr.

Septic Tank Absorption Fields: About 2/5 of the are. is slowly
permeable. Lees than l/10 of the are. ha8 few limitationa.
About Z/5 of the sre. has . seaeonal  high water table.

Landscaping: (?I
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p1e.m respond to e4ch quutioa  ee full7 U YOU an. If m o r e  r o o m  ir
needed, continue oa other ride of pege*

A. g~eluetion  of Need

1. 14 there l need for publishing interpreteeioru  for the general
r o i l  mep of the  Northrut  StJtu? Yea No- _

comments:

2. To whom  would published interpretetiow  k ueeful?

3. Whet l re exempler  of epecific u4e4 which might be mede of the
publi4hed  interpreretionr? (The4e  need4 ere reiterated for l ech
kind of lnterprrtetion.)

4. Should publicetlon contein interpretecioru  for Agriculture?
Ycr _ No-

Ubet 4re the rpecific  kind4 of egriculturel  interpretetione  you
would 4uggrrtT

Uh4t l re exempler  of l pecffic wee of the publirhed interpret4-
rioIl4?

5. Community development? Ye4- - No

Lirt the rpecific lrind of communit7  development interpretetionr
you would ruggear?



.
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Giw exuplw of rpecific ueee of the publiehed intcrpretetio~.

6. Senitery fecilities? _ *=I - No

Lirt s p e c i f i c  kirldr  of uoitarY fecilitiu  ioterpretetioae?

Give urples of specific uee~ of the published interpreterions.

l
.

7. Uoodlend? Yee No- -

Lirt l pecifie kinds of wodlmd interpretetions?

Give examplee  of specific ueee of tha publiehed interpreterions.

0. Anever the l eme queetiooe  for my orherr you believe l re needed.

B .  Pomet f o r  Reemtinc Interpretetione

1. Should thr  interpretetione  be prerented:

Heinly in oarretive  form. YW N o- -

Heinly in tabular form. Yam No- -

About l quel emounte  of l ech. Ye0 No- -

136
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2. Liet tbs intrrpretetions  (or l uUacts) which should be prercnced

UislY *m tebular form.

I
I

3 . Lirt  tha intcrpretetioru (or eubjecte) which should be praecntcd
aainlp i n  n a r r a t i v e  form.

I
I c.

I
I
I
I
I
I
I
I . .
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Beckground  for r e e p o n d i n p  t o  Parts C .  0, end E.

YIU bul le t in  cod  mep pert of t h e  Caneral  Soil Map Publiution conteine
preeticelly no descriptions of the physicel  cod cheticel properties of t h e
aoil in the u p  uuite. There l re no deecriptiooe  of mep units u euch.
Ordinar i ly ,  interpretetione  for up units uo besed oa properties of t h e
eoile u deecribed. The intrrpretetions are formleted by UH of an
interpretations guide. The committee cm decide to uee the conventional
l pproech u outlined l bove or develop en l lternetive approach. Quutions
in Parts C, D, and E were formulated to eveluete how the committee went8
to make  the interprrtetione.

C. The Soilr for Which Interpretetionr  Will be Repered

Should interpretations be prepered:

1. Priplrily for the roll orders into vhieh the map units ere
grouped? No- Y e s  _

2. Primarily for thr amp unit components, l uch es Repludelfs,
Aepludulte.  e t c . ? YW No- -

3. Rimarily  f o r  t h  dominant  coil serier i n  t h e  m a p  units?

- yes _ No

4. Riurily for tbr Lr#er  proportiona  of soile in l mop  unit thet
have  combhetions  of properties very sigaifiunt to l given uee?

Yea No_ -

5. Orbra?

D. Source of Informetion  on Which the Interpretations Would be Besed

I . Mainly  from iaferencee from the nsp unit components, (Repludrlfs.
IIepludults,  etc.) w i t h o u t  considering rock f r a g m e n t  cover ,  f a m i l y
class, slope, e t c . ;
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:I. Halnl9  fro8 infercncu  from the dominant soil eerier in the map unit
(viebout elope, rock fragment Cover, extent in mV unit);

I I I . Ertimatee  o f  proportiom  o f  roila  that have s
very l igoificant to a given uaea We already &“f ~%~~~,“:~
of estimate8 for nearly every  map unft. See Appendix A for an
example  outline of the eatiMte@*

1. Which alternative do you prefer? I _I1 - I I I-
None of theme-

2. If you prefer l o alternative not mentioned above, or heve eug-
gertione co improve the alternativea mentioned, prepare an example
of your choice.

g. Cooterm  o f  the  Publicationa

1. Indicate which combination of these items-
Soil Hap Unit Ropetile.
Interpretationa Guidee
Interpretationa for Hap Unita

should be included in the publication:

1~~  Interpretations only? Y.8 No- -

: Interpretationa aud eoil propertie.? Y e .  _ NO-

Interpretatione, aoil properciu  and g u i d e . ? Ye. No- -

2. Should the publication contain general philorophy  on interprete-
tione and aoil use? YrnS No- -

Should it concantrata  cloeel9 on interpretationa of the coil wp
unite? Yee _ No-

3. Outline an9 l uggostione you ma9 have.

P. Lirt  of Poratble Subjectm for Chapters or Seetionr

Which of the following do you think are eppropriate for the proposed pub
l icatioa?

1. Principle land wee  vithia the Northeast. Yea _ No-

2. Soil properties  used in interpreting the l oile. Yea NO- -
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3. RetlUg  guides usad in preparing the lntcrprecatioas.
_ Tern - No

I .  Intcrpret~tlons  o f  t h e  soils. _ Yes NO_

5. Other (liet):

I
I c. Volunteers for Dc~aloplng  en Outline for Varloum  Sectloam

From thr lirt In Section F or l ddltlonel l ectlou you hawe  muggerted.

I .* please list the l ectlons for which you would be willing to help develop e
fairly decelled  outline of contents mad  format.

I
I
I
I
I
I
I
I * .

I
I
I
I

I would  pertly appreciate you including en outline of the content of mp
section on which you volunteered to work.
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1984 NORTHEAST
NATIONAL COOPERATIVE SOIL SURVEY CONFERENCE

MINUTES OF BUSINESS MEETING

JUNE 15, 1984

recorded by Darrell G. Grice

Business meeting called to order at 9:00 a.m. by Fred Gilbert,
Conference Chairman. Edward Ciolkosz proposed an amendment to the by-
laws of the Northeast NCSS group. The Amendment altered Section B,
concerning the conference chairman and vice chairman. The amendment
would insert the underlined sentence in the paragraph below:

"Conference Chairman and Vice-chairman

An experiment station representative and a SCS state soil scientist
alternate as chairman and vice-chairman. This sequence may be altered
by the steering committee for special situations. The vice-chairman
named at the biennial meeting serves as program leader for one con-
ference and becomes conference chairman for the next one. The
chairman functions as chairman of the biennial conference and his
responsibilities include the following:"

The proposal was considered a motion to adopt. The motion was
seconded by William Wright. The motion passed by show of hands, but
two were opposed.

The conference steering committee reported that plans are to have the
1984 conference in Blacksburg, Virginia. The Steering Cornnittee
recommended James Baker as Vice-chairman in charge of local arrange-
ments. The recommendation was considered as a motion. The motion was
seconded by Edward Sautter. Vote for passage of the motion was unani-
mous.

Ted Miller announced the members of the Northeast Soil Taxonomy
Conrnittee  as follows:

Name Term*

James Baker 1982-1986
Robert Rourke I984119E+_
Martin Rabenhorst 1984-1988

Fred Gilbert 1982-1985
Gene Grice 1984-1987
Sidney Pilgrim 1984-1988

*term ends on January 1 of the concluding year

The staff, a symbol of the conference chairman, was passed from
outgoing chairman Fred Gilbert to new chairman Peter Veneman.

Meeting adjourned at 9:35 a.m.

I 9/
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BY-LAWS OF THE

NORTHEAST COOPERATIVE SOIL SURVEY CONFERENCE

Purpose, Policies and Procedures

I. Purpose of Conference

The purpose of the NECSS conference is to bring together repre-
sentatives of the National Cooperative Soil Survey in the
northeastern states for discussion of technical and scientific
questions. Through the actions of committees and conference
discussions, experience is summarized and clarified for the hene-
fit of all; new areas are explored; procedures are synthesized;
and ideas are exchanged and disseminated. The conference also
functions as a clearing house for recommendations  and proposals
received from individual members and state conferences for
transmittal to the National Soil Survey Conference.

II. Participants

Permanent participants of the conference are the following:

The SCS state soil scientist responsible for each of the 13
northeastern states: Connecticut, Delaware, Maine, Maryland,
Massachusetts, New Hampshire, New Jersey, New York, Pennsylvania,
Rhode Island, Virginia, Vermont, West Virginia, and the District
of Columbia.

The experiment station or university soil survey leader(s) of
each of the 13 northeastern states.

Head, Soils Staff, Northeast National Technical Center, Soil
Conservation Service.

National Soil Survey Laboratory Liaison to the Northeast.

Cartographic Staff Liaison to the Northeast.

Three respresentatives  from the soils staff of the USDA - Forest
Service as follows:

- One from the Eastern Region, National Forest System
- One from the Southern Region, National Forest System
- One from the Northeastern Area, State and Private Forestry

On the recomnendation  of the Steering Comnittee, the Chairman of
the conference may extend invitations to a number of other indi-
viduals to participate in cotmsittee work and in the conference.
Any soil scientists or other technical specialists of any state
or federal agency whose participation is helpful for particular
objectives or projects of the conference may be invited to
attend.

By-laws - 1
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III. Organization and Management

A. Steering Committee

1. Membership

A Steering Committee assists in the planning and manage-
ment of biennial meetings, including the formulalatjon
of conanittee  memberships and selection of committee
chairmen and vice-chairmen. The Steering Coaxnittee  con-
sists of the following four members:

Head, Soils Staff, NENTC, SCS (chairman)
The conference chairman
The conference vice-chairman
The conference past chairman

The Steering Conxaittee  may designate a confcrcnco chair-
man and vice-chairman if the persons are unable to
fulfill their obligations.

2. Meetings and Communications

A planning meeting is to be held about 1 year Prior to
the conference. Additional meetings may be scheduled by
the chairman if the need arises.

Most of the comnittee's  communications  will be in
writing. Copies of all correspondence between members
of the comnittee shall be sent to the chairman.

3. Authority and Responsibilities

a. Conference Participants

The Steering Committee  formulates policy on con-
ference participants, hut final approval or
disapproval of changes in policy is by consensus of
the participants.

The Steering Committee makes recommendations  to the
conference for extra and special participants in
specific conferences.

b. Conference Cotmnittees  and Comnittee Chairman

The Steering Committee formulates the conference
committee memhership and selects committee chairmen
and vice-chairmen.

By-laws - 2



The Steering Committee is responsible for the for-
mulation of comnittee charges.

c. Conference Policies

The Steering Committee is responsible for the for-
mulation of statements of conference policy. Final
approval of such statements is by consensus of the
conference participants.

d. Liaison

The Steering Conittee is responsible for main-
taining liaison between the regional conference and
(a) The Northeastern Experiment State Directors, (b)
The Northeastern State Conservationists, SCS, (c)
Director of Soils of the Soil Conservation Service,
(d) regional and national offices of the U.S. Forest
Service and other cooperating and participating
agencies, (e) the Northeast Soil Research Committee,
and (f) the National Soil Survey Conference of the
Cooperative Soil Survey.

4. Chairman's Responsibilities

a. Call a planning meeting of the steering committee
about 1 year in advance of and if possible at the
place of the conference to plan the agenda.

b. Develop with the steering committee  the first and
final drafts of the conference's committees and
their charges.

c. Send committee assignments to committee memhers.
The comnlttee assignments will be determined by the
Steering Committee  at the planning meeting. The
proposed chairman and vice-chairman of each conit-
tee will be contracted personally by the conference
chairman or vice-chairman and asked if they will
serve prior to final assignments. SCS people will
be contacted by a SCS person and experiment station
people will be contacted by an experiment station
person.

d. Compile and maintain a conference mailing list that
can he copied on mailing labels.

e. Serve as a member of the editorial board of the
Northeast Cooperative Soil Survey Journal.
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. Conference Chairman and Vice-chairman

An experiment station representative and a SCS state soil
scientists alternate as chairman and vice-chairman. This
sequence may be altered by the steering committee for spe-
cial situations. The vice-chairman named at the biennial
meeting serves as program leader for one conference and
becomes conference chairman for the next one. The chairman
functions as chairman of the biennial conference and his
responsihilfties include the following:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

Planning and management of the biennial conference.

Function as a member of the Steering Comnlttee.

Send out a first announcement of the conference about
3/4 year prior to the conference (see Appendix 1 for an
example).

Send written invitations to all speakers or panel mem-
bers. These people will be contacted beforehand hy
phone or In person by various members of the Steering
Committee.

Send out written requests to experiment station repre-
sentatives to find out if they will be presenting a
report at the conference.

Notify all speakers, panel members. and experiment sta-
tion representatives in writfng that a hrief written
sumnary of their presentation will he requested after
the conference is over. This material will he included
in the conference's proceedings.

Preside over the conference.

Provide for appropriate publicity for the conference.

Preside at the huslness meeting of the conference.

Serve as a member of the editorial board of the
Northeast Cooperative Soil Survey Journal.

The vice-chairman functions as Program Chairman of the bien-
nial conference and his responsiblities include the
following:

1. Serve as a member of the Steering Conittee.

2. Act for the chairman in the chairman's absence or disa-
bility.
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IV. Time and Place of Meetings

3.

4.

5.

6.

Develop the program agenda of the conference.

Make necessary arrangements for lodging accommodations
for conference members, for food functions, for meeting
rooms, including committee rooms, and for local
transport on official functions. Notify all persons
attending the meeting of the arrangements for the con-
ference (rooms, etc.). Included in the last mailing
will be a copy of the agenda.

Compile and distribute the proceedings of the con-
ference.

Serve as a member of the editorial board of the
Northeast Coopertive Soil Survey Journal.

C. Past Conference Chairman

The past conference chairman's responsiblities are primarily
to provide continuity from conference to conference. In
particular, his responsiblities include the following:

1. Serve as a member of the Steering Cornnittee.

2. Assist in planning the conference.

3. Serve as the editor of the Northeast Cooperative Soil
Survey Journal. This responsibility encompasses
gathering information with the other editorial board
members, printing the Journal, and distributing it.

D. Administrative Advisors

Administrative advisors to the conference consist of the
Northeast National Technical Center Director, SCS, and the
chairman of the N.E. Agricultural  Experiment Station
Directors or their designated representatives.

E. Committee Chairman and Vice-chairman

Each conference cornnittee has a chairman and vice-chairman
who are selected by the Steering Committee.

The conference convenes every two years, in even-numbered years.
The date and location will be determined by the Steering
Committee.
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V. Conference Committees

A. Most of the work of the conference Is accomplished by duly
consituted conittees.

B. Each cotnnlttee has a chairman and vice-chairman. A secretary
or recorder may be selected by the chairman, if necessary.
Comnittee chairmen and vice-chairmen are selected by the
Steering Comnittee.

C. The kinds of comnittees and their members are determined by
the Steering Comnittee. In making their selecttons, the
Steering Committee makes use of expressions of interest filed
by the conference participants.

D. Each comnittee shall make an official report at the
designated time at each biennial conference. Chairmen of
committees are responsible for submlting the required number
of cwrmittee reports promptly to the vice-chairmen of the
conference. The conference vice-chairman is responsible for
assemblrng and distributing the conference proceedings.
Suggest distribution is:

One copy to each participant on the mailing list.

One copy to each state conservationist, SCS, and Experiment
Station Director of the Northeast.

Ten copies to the Director of Soils, SCS, for distribution to
National office staff.

Thirty copies to each SCS National Technical Center Head of
Soils Staff for distribution and circulation to both the SCS
and cooperators within thetr region.

Five copies to the S & E Region Forest Service Regional
Directors.

Three copies to the National Canadian Soil Survey office.

Much of the work of cornnittees  will of necessity be conducted
by correspondence between the times of biennial conferences.
Committee chairmen are charged with the responsibility for
initiating and carrying forward this work.

VI. Representatives to the National and Regional Soil Survey
Conferences

The elected Experiment Station chairman or vice-chairman will
attend the national conference. A second Experiment Station
representative also will attend the conference. He is to be
selected hy the Experiment Station representatives at the
regional conference.
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The SCA representatives are usually selected by the Director of
Soils and SCS, in consultation with the NENTC Director and
state conservationists.

One member of the Steering Cornnittee will represent the
Northeast region at the Southern, North Central and Western
Regional Soil Survey Conference. If none of the members of the
Steering Comnittee can attend a particular conference, a member
of the conference will be selected by the Steering Committee
for this duty.

VII. Northeast Cooperative Soil Survey Journal

The Northeast Cooperative Soil Survey Conference will publish a
journal on soil survey and related topics at least once each
year. The journal will be governed by an editorial board made
of the Steering Committee for the Northeast conference. The
editor of the journal will be the past conference chairman.
His responsibility will be to assist in gathering information
for the journal, as well as printing and distributing the jour-
nal.

VIII. Northeast Soil Taxonomy Comnittee

Membership of the standing committee is as follows:

Head, Soils Staff, NENTC, SCS (permanent chairman, (non-
voting)

Three Federal representatives
Three State representatives

The term of membership is usually three years, with one-third
being replaced each _vear. The Experiment Station conference
chairman or vice-chairman is responsible for overseeing the
selection of state representatives.

IX. Amendments

Any part of this statement for purposes, policy and procedures
may he amended at any time by agreement of the conference par-
ticipants.

By-Laws Adopted January 16, 1976
By-Laws Amended June 25, 1982
By-Laws Amended June 15, 1984
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Re: PROCEEDINGS OF THE 1984 CONFERENCE

As most of you know, the proceedings of our conference are assembled and
distributed by the vice-chairman. The vice-chairman does not print the pro-- -
ceedings. Thus, we ask you to type, reproduce, and send to Peter Veneman, 1984
vice-chairman your talk, committee report or experiment station report. I
should receive the report by June 29, 1984.

In order to get continuity in the proceedings, please follow the instruc-
tions given below in preparing your materials.

All Information (Talks, Committee reports and [xpt.  Station reports)

1. 8-& x 11" paper.

::
Single space typing.
Printed on both sides (front and back).

4. One-inch margins right and left.
5. 200 copies.

Talks (Papers, etc.)

Format as indicated under "All Information" plus at the top of the page:

1. Title of talk.
2. Followed by author and organization of the author (SCS, Washington, DC;

Pennsylvania State University, etc.).
3. Followed by body of the talk or paper.

Committee Reports

1. Format as indicated under "All Information" plus at the top of the 1st page:
a. Comnittee number.
b. Comnittee title.

2. Followed by committee members (indicate chairman, vice-chairman and commit-
tee charges.

3. Followed bv the committee report plus recommendations.
4. Pagination-

Paginate the committee reports with the committee number in the bottom
center of the page. For example, 2-1, 2-2, etc.

Experiment Station Reports

1. Format as indicated under "All Information" plus at the top of page one:
a. Name of the Agricultural Experiment Station. For example, Massachusetts

Agricultural Experiment Station Report.
b. Author.

2. Followed by the Report.
3. Pagination:

Paginate the report using the Post Office abbreviation of your state
plus the page number (in lower center of page). For example, MD-l,
MD-2, etc., MA-l, MA-2, etc.

Peter L.M. Veneman
Conference Vice-Chairman

PV/lat
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Proceedings of The 1982 Northeast Cooperative

Soil Survey Conference L'

Assembled

PrederickbI. Gilbert 2'

Soil Conservation Service, USDA

James M. Hanley Federal Building, Rm. 771

100 South Clinton Street

Syracuse, New York 13260

November 1982

Y Conference was held at Cornell University, Ithaca, New York on June 20-
June 25, 1982.

2f State Soil Scientist, Soil Conservation Service, USDA
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Conference Agenda
C O N T E N T S
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Opening Remarks by Edward J. Ciolkosz (conference chairperson)

Soil Surveys of the Past and Future by Paul A. Dodd (New York State
Conservationist)

Current Issues by Arthur B. Holland (Director, SCS NENTC)

Technology in Bureaucracy by Ralph J. McCracken (Deputy Chief, National
Resource Assessments, SCS)

National Cooperative Soil Survey by Richard W. Arnold (Director of Soils,
SCS National Office)

Regional National Cooperative Survey by F. Ted Miller (Head, Soils Staff, SCS
NSNTC)

IRIS Program by George C. Bluhm (Director, IRIS, SCS National Office)

National Soil Survey Laboratory by Ronald D. Yeck, (Liaison to the North-
east, NSSL, Lincoln, NB)

Soil Surveys in Agriculture Value Assessment by Eugene C. Hanchett
(Administrator, Soil & Water Resources, NYS Dept. of Ag & Markets)

National Resource Laboratory by Ernest E. Hardy (Director, Resource
Information Laboratory, Cornell Univ.)

Panel Discussion on Introduction and Presentation of Soil Information:
A New Perspective of Soil Science by Gerald W. Olson (Cornell Univ.)

Education Programs for Agricultural Use of Soil Surveys by R. F.
Shipp, J. H. McGahen,* and J. E. Baylor* [* not at conference]
(Penn. state univ.)

The Virginia Soils and Land Use Program by Thomas W. Simpson
(Virginia Polytechnic Institute and State Univ.)

Maryland's Third Generation Soil Surveys:, An Assessment of Soil
survey Demands and Production Satisfaction by Fred P. Miller
(Dept. of Agron., univ. of MD)

Soil Micro Nutrient Laboratory Activity by Joe Kubota (Soil Scientist,
Ll. S. Plant, Soil and Nutrition Lab, Cornell Univ.)

Report on National Soil Survey Conference by John C. Sencindiver
(West Virginia Univ.)  :

Northeast Soil Research Committee Report by Robert V. Rourke (univ. of ME)

Panel Discussion on Digitizing Soil Maps:
(Carto. Rem. Seqs., SCS, Lanham)

Gale W. TeSelle, Chairperson

Paul Baxter, TVA; Bryan Edwards, Land Resource Research-Institute
(Canada); Robert Lima' , Argonne Nstional Laboratory; Gary
Petersen, Penn. state univ.
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Experiment Station Reports

Connecticut - David E. Hill

Maine - Robert V. Rourke

Maryland - Delvin S. Fanning

Massachusetts - Peter L. M. veneman

New Jersey - Lowell A. Douglas

New York - Ray B. Bryant

Pennsylvania - Robert L. Cunningham

Rhode Island - William R. Wright

Vermont  - Richard J. Bartlett

Virginia - James C. Baker

West Virginia - John C. Sencindiver

Forest Service Report

Walt Russell, Milwaukee, WI.

Conference Connnittee Reports

Committee 1, Spodosol Classification - Robert V. Rourke, Chairperson

Committee 1, Criteria for Land Capability Classification - Frederick
L. Gilbert, Chairperson (1980 Soil Survey Conference)

Connnittee 2, Post Mapping Role of Soil Scientist - Robert L.
Cunningham, Chairperson

Committee 3, Standards and Specifications for Soil Maps - Willis E.
Hanna, Chairperson

Committee 4, Improving Descriptions of Map Units - Carl H. Langlois,
Jr., Chairperson

Conunittee  5, General Soils Map and Bulletin of the Northeast - Edward
J. Ciolkosz, Chairperson

Committee 8, Northeast Soil Characterization Study - Dick Cronce,
Chairperson (1980 Soil Survey conference)
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AGENuA

NORTHRAST  COOPRRATIVN SOIL SURVEY CONFERBNCE

Bradfield and Elerson Balls
Cornell University
Ithaca, New York

June 20-25, 1982

June 20, 1982 (Sunday)

4:30-8:00 p.m. Registration

5:00-8:00 p.m. Social Gathering

June 21, 1982 (Honday)
General Seasions

8:00-8:15 a.m.

8:15-8:30 a.m.

8:30-9:00 a.m.

9:00-9:30  a.m.

9:30-lo:oo a.m.

lO:OO-10:30  a.m.

10:30-ll:oo a.m.

ll:OO-11:30 a.m.

11:30-12:45  p.m.

12:45-1:15 p.m.

1:15-1:45 p.m.

Opening Remsrks

Announcements

Soil Surveys of the
Past 6 Future

NYS College of Agriculture
6 Life Sciences at
Cornell University

Coffee Break

Current Issues

Technology in Bureaucracy

National Cooperative
Soil survey

LUNCB

Regional National
cooperative Survey

IRIS Program

North Campus Union

Dorm Lounge-North Campus

101 Bradfield

Edward J. Ciolkosz
Conference Chairperson

Frederick L. Gilbert
Conference vice-Chairperson

Paul A. Dodd
State Conservationist

David L. Call, Dean
Cornell University

135 Emerson

Arthur B. Holland, Director
Northeast Technical Service
Center

Ralph J. McCracken, Dep. Chief
Natural Resource Assessments

Richard W. Arnold, Director,
Soils

F. Ted Miller, Head,
SoilsStaff, NENTC

George C. Bluhm, Director,
Integrated Resource Information
System

1.



1:45-2:15 p.m. National Soil Survey Lab

2:15-2:45 p.m. Coffee Break

2:45-5:OO p.m. Comittee Weetings:

Committee 1, Spodosol
Classification

Committee 2, Post Mapping
Role of Soil Scientist

June 22, 1982 (Tuesday)

General Sessions

8:00-8:30 a.m.

8:30-9:00 a.m.

9:00-9:30  a.m.

9:30-10:00 a.m.

lO:OO-11:30  a.m.

11:30-12:45  p.m.

12:45-1:15 p.m.

1:15-2:30 p.m.

2:30-3:oo p.m.

Soil Surveys in Agriculture
Value Assessment

Natural Resource Laboratory

Slide Presentation -
"Soil Survey"

Coffee Break

Panel Discussion on Intro-
duction and Presentation
of Soil Survey Information

LDNCII

Soil Micro Nutrient
Lab Activity

Caittee Meetings:

Committee 3, Standards and
Specifications for Soil
mPa

Committee 4, Improving
Description of Map Units

Coffee Break

2

Ronald D. Yeck, Liaison to the
Northeast

135 Emerson

Robert V. Rourke, Chairperson
240 Emerson

Robert L. Cunningham,
Chairperson, 135 Emerson

101 Bradfield

Eugene C. Hsnchett, Administra-
tor, Soil & Water Resources,
NYS Dept. of Ag 6 Markets

Ernest E. Hardy, Director
Resource Information Laboratory
Cornell University

Richard D. Babcock

135 Emerson

Gerald W. Olson, Chairperson
Raymond F. Shlpp
Tom Simpson
Fred P. Miller

Joe Kubota, Soil Scientist

Willis E. Hanna, Chairperson
135 Emerson

Karl H. Langlois, Jr., Chair-
person, 240 Emerson
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3:00-4:oo p.m. Committees 3 and 4

4:00-4:30 p.m. Report on National
survey Conference

(Cont.)

Soil

6:00 until dusk Picnic: Robert H. Treman
State Park

June 23, 1982 (Wednesday)

s:oo-9:oo  a.m.

9:00-9:30  a.m.

9:30-lo:oo  a.m.

lO:OO-10:30  a.m.

10:30-10:50  a.m.

Virginia James C. Baker
Rhode Island William R. Wright

Report - Northeast Soil Edward J. Ciolkosz
Map Project

10:50-11:05  a.m. Report - Northeast Soil . Richard C. Cronce
Characterization Study

11:05-11:zo a.m. Report - Criteria for Land Frederick L. Gilbert
Capability Classification

11:20-11:30  a.m. Report -

11:30-11:45 a.m.

11:45-12:00 Noon

Research

Report -

12:00-l:oo  p.m.

l:OO-5:30 p.m. Tour:
soils and Geomorohology Cornell Staff and Willis Hanna

Reports from Other Regions
and Canada

John C. Sencindiver

John W. Warner, Jr.

Regional Representatives

Experirent Station Reports (15 tinutes each):

West Virginia John C. Sencindiver
Vermont Richard J. Bartlett

Coffee Break 135 EIN~BOII

Experhent  Station Reports (15 rinutes each):

3

Northeast
Newsletter

Edward J. Ciolkosz

Committee Report Robert V. Rourke

Northeast Soil Peter L.H. Veneman
Moisture project

LUU(X (At the North Campus Union)

-.
of the Finger Lakes Region
(Meet at the North Campw
Union)
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June 24, 1982 (Thursday)

8:00-9:30 a.m. Experiment Station Reports (15 linutes each): 101 Bradfield

Pennsylvania
New York
New Jersey
Maine
Connecticut
Connecticut

9:30-lo:oo  a.m. Coffee Break

lO:OO-10:45  a.m. Panel - Digitizing
Soil Maps

12:00-l:oo  p.m. LUNC8

l:OO-1:45 p.m. Experiment Station Reports

Maryland

Massachusetts
New Hampshire

June 24, 1982 (Thursday)

1:45-2:45 p.m.

2:45-3:15 p.m.

3:15-4:15 p.m.

4:15-5:oo p.m.

Comittee Meeting 8:

Committee 1
Committee 4

Coffee Break

Cornittee Meetings:

Committee 2
Committee 3

Comittee  Reports:

Committee 1
Spodosol Classification

Robert L. Cunningham
Ray B. Bryant
Lowell A. Douglas
Robert V. Rourke
Harvey D. Lute
David E. Hill

135 Emerson

Gail TeSelle (Chairman)-SCS
Paul Baxter-TVA
Bruce Kloosterman-Land Resource

Institute (Canada)
Robert Lima'-Argonne National
Laboratory

Gary Petersen-Penn State
University

Fred P. Miller or
Delvin S. Fanning
Peter L.M. Veneman
Nobel K. Peterson

135 Emerson
240 Emerson

135 Emerson

240 Emerson
135 Emerson

101 Bradfield

Robert V. Rourke
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June 25, 1982 (Friday)

8:00-9:30  a.m.

9:30-lo:oo  a.m.

lO:OO-10:30  a.m.

10:45-11:30  a.m.

11:30-12:OO Noon

Comittee Reports (45 minutes each): 101 Bradfield

committee 2, Post Mapping
Role of Soil Scientists

Robert L. Cunningham

Committee 3, Standards and
Specifications for soil
Maps

Willis E. Hanna

Coffee Break

Committee Reports:

Committee 4, Improving
Description of Map Units

Rarl H. Langlois, Jr.

Business Meeting: Edward J. Ciolkose

Election of Vice-Chairperson
Plans for Next Conference
Proceedings for 1982 Conference
and Other Items

Conference Suuary F. Ted Miller
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General Presentations and Reports
P&C

Opening Remarks by Edward J. Ciolkosa  (conference chairperson) - 3

Soil Surveys of the Past and Future by Paul Aa Dodd (New York State - 4
Conservationist)

Current Issues by Arthur B. Holland (Director, SCS NIINTC)  - &

Technology in Bureaucracy by Ralph J. McCracken (Deputy Chief, National - /b
Resource Assessments, SCS)

National Cooperative Soil Survey by Richard W..Arnold (Director of Soils, _ /3
SCS National Office)

Regional National Cooperative Survey by F. Ted Miller (Head, Soils Staff, - 20
SCS NBNIC)

IRIS Program by George C. Bluhm (Director, IRIS, SCS National Office) - AZ.5

National Soil Survey Laboratory by Ronald D. Yeck (Liaison to the North- - 17
east, NSSL, Lincoln, NB)

Soil Surveys in Agriculture Value Assessment by’Eugene C. Eanchett -29
(Administrator, Soil & Water Resources, NYS Dept. of Ag 6 karkets)

National Resource Laboratory by Ernest B. Hardy (Director, Resource - 3s
Infonsatinn  Laboratory, Cornell uhiv.)

Panel Discussion on Introduction and Presentation of Soil Informationa - 44-

Soil Micro Nutrient Laboratory Activity by Joe Rubota (Soil Scientist, - 66’
U. S. Plant, Soil and Nutrition Lab, Cornell lmiv.)

A New Perspective of Soil Science by Gerald W. Olson (Cornell Miv.)

Education Programs for Agricultural Use of Soil Surveys by R. P. Shipp,- 4A
J. H. McGahen,*  and J. E. Baylor* [*not at conference] (Ihe Penn.
S t a t e  U n i v . ) ,

The Virginia Soils and Land Use Program by Thomas W. Simpson - SD
(Virginia Polytechnic Institute and State ~niv.)

Maryland’s Ibird Generation Soil Surveys8 An Assessment of Soil Survey - 4 - e
Demands and Production Satisfaction by Fred P. Miller (Dept. of Agron.,
univ. of MD)

Report on National Soil Survey Conference by John C. Sencindiver - 67
(west Virginia univ.)

Northeast Soil Research Committee  Report by Robert V. Rourke (Univ. of ME) + 70

Panel Discussion on Digitizing Soil Maps: Gale W. TeSelle, Chairperson
(Csrto. Rem. Sens., SCS, Lenham)

- 7 /

Paul Baxter, TVA

Bryon Edwards, Land Resource Rereerch Institute (Canada)

Robert Lima’, Argonne National Laboratory

Gary Peterson, lhe Penn. State Ihiv.
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OPENING REMARKS

Edward J. Ciolkosz

Pennsylvania State University
Conference Chairman

I would like to call to order the 1982 Northeast Cooperative Soil

Survey Conference. As most of you know, a conference is not a happening,

it takes considerable time and effort on the part of a person or a group

of people. For our conference this group is the NECSSC Steering Comnittee.

The 1982 Steering Committee is made up of Ted Miller (Head, Soils Staff,

NENTC in Broomall, Pa.), Ed Sautter (SCS State Soil Scientist, Conn.),

Fred Gilbert (SCS State Soil Scientist, N.Y.) and Ed Ciolkosz (Penn

State University). The Steering Committee provides continuity from

conference to conference, and one new member is selected to serve on the

committee at each conference.

I believe this arrangement as well as the people involved has

triggered a renewed vitality in our conference. I would like to cite

two examples of this new vitality. The first is in better convnunications.

We have sent a representative to the Western, Midwestern and Southern

Soil Survey Conferences, and the Southern and Midwestern Conferences

have reciprocated. We have invited representatives from Canada to

attend and participate in our committees and conference, and we have

proposed starting a Northeast Soil Survey Newsletter. A second new area

of vitality is in projects. We have started a soils map and bulletin

project and a comparative lab data project. These two Northeast projects

are going well and should provide useful products to us in the near

future.

Our conference has a full schedule and it is necessary that our

speakers stay on time. Ed Sautter, our past conference chairman, has

provided me with a tool to help me keep the speakers and the program on

schedule. Ed claims that this tool is very effective in terminating a

presentation that has gone on too long.

With these remarks, I would like to welcome you all to what I

believe is going to be the best Soil Survey Conference we have ever had

in the Northeast region.

3



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SOIL SURVEYS OF TEE PAST AND TEE PUTORE

I would like to take this opportunity to welcome you to New
Y o r k  S t a t e . I f  a n y  o f  t h e  N e w  Y o r k  p e o p l e  c a n  b e  o f  aesis-
tance in  making  your  s tay  here  en joyab le ,  .please feel free t o
make your requests known.

N e e d  f o r  C l a s s i f i c a t i o n

T h e  d i f f e r e n c e  i n  s o i l s has a l w a y s  b e e n  a p p a r e n t  t o  land-
u s e r s . C o n t e m p o r a r y  S o i l  S c i e n t i s t s  d i d  not.invent  so i l  c las -
s i f i c a t i o n sys tems . T h e  e a r l y  f a r m e r s  d e v i s e d  m e t h o d s  o f
comparing one kind of  land with another. They  descr ibed  rocky
s o i l s , sour s o i l s  ( l o w  l i m e ) , s o i l s  t h a t  c a n ’ t  g r o w  a l f a l f a ,
f i e l d s  t h a t  w a s h ,  e t c . O n e  o f  t h e  e a r l i e s t  d e s c r i p t i o n s  o f
l a n d  q u a l i t y  i s  i n  t h e  B i b l e  i n  t h e  p a r a b l e  o f  t h e  s o w e r .
T h i s  d e s c r i p t i o n  d e a l t  w i t h  s o i l  c o m p a c t i o n ,  s t o n i n e s s ,  d e p t h
t o  b e d r o c k , e x i s t i n g  l a n d  u s e  a n d  v e g e t a t i o n . I t  l o o k e d  a s
t h o u g h  t h e r e  w a s  a  s o i l  s c i e n t i s t  o n  K i n g  J a m e s ’  s t a f f  w h e n
t h i s  t r a n s l a t i o n  w a s  w r i t t e n . In New York there was an early
book by Dr. Ebenezer  Emmons in 1846 in which a rather accurate
a c c o u n t , f o r  t h a t  d a y ,  o f t h e  s o i l s  i n  N e w  Y o r k  is g i v e n .
T h i s  Is a  v e r y  i n t e r e s t i n g  b o o k  a n d  i s  n o w  a  r a r e  c o l l e c t o r ’ s
i t e m . There  are  many  f ine  papers  that  summar ize  the  h i s tory
o f  s o i l
s t u d i e s
g i v e s  a
the one
Another
Genes i s

. .
c lass i f i ca t i on  which  most  o f  you  have  read  dur ing  your
i n  b e c o m i n g  s o i l  s c i e n t i s t s . One  o f  the  papers  that
m o s t  c o n c i s e  h i s t o r y  o f  t h e  s o i l  c l a s s i f i c a t i o n s  i s
b y  D r .  R o y  W. Simonson  i n  “ S c i e n c e , ”  S e p t e m b e r  1 9 7 2 .
v e r y  d e t a i l e d  b i b l i o g r a p h y  i s  g i v e n  i n  t h e  b o o k  “ S o i l
and  C lass i f i ca t i on”  by  Buo l ,  Ho le  and  McCracken . One

of  the i n t e r e s t i n g  t h i n g s  a b o u t  t h i s  a r t i c l e  b y  D r .  S i m o n s o n ,
w a s  t h a t  s o i l  s c i e n c e  b e g a n  w i t h  a  c l a s s i f i c a t i o n  s y s t e m  s o m e
f o r t y  c e n t u r i e s  a g o  i n  C h i n a .

Past Priorities for Soil Surveys Used

A g r i c u l t u r e  w a s  t h e  i n d u s t r y  t h a t  c a u s e d  t h e  s o i l  s u r v e y  t o
c o m e  i n t o  e x i s t e n c e . T h e  n e e d  f o r  u n d e r s t a n d i n g  t h e  l a n d ’ s
c a p a b i l i t y  i n  t h e  e v e r - e x p a n d i n g  f r o n t i e r  c a u s e d  t h e  F e d e r a l
government  o f t h e  U n i t e d  S t a t e s t o  b e c o m e  i n v o l v e d  i n  s o i l
survey  as  an  inventory  procedure . The Congress  of  the United
S t a t e s was c o n c e r n e d  b e c a u s e  w e  u n d e r s t o o d  l i t t l e  o f  t h e
d e v e l o p i n g  p r o d u c t i v i t y  f o r  s p e c i f i c c r o p s  o f  t h e  e x p a n d i n g
west * c r o p s e l e c t i o n  f o r  t h e s e  a r e a s  b e c a m e  v e r y  c r i t i c a l
a f t e r  many , m a n y  f a i l u r e s  b y  t h o s e  t h a t  w e r e  a t t e m p t i n g  t o
e s t a b l i s h  t h e m s e l v e s  w e s t  o f  t h e  M i s s i s s i p p i . We could go on
and on with some of  this  early  history that  has b e e n  r e c o r d e d ,
but it is well for us to  r emember  our  route  and  the  r e a s o n
that  we have a National  Cooperative Survey today.

R e m a r k s  b y  Paul A .  Dodd ,  S ta te  Conservat i on i s t ,  So i l  Conserva -
t i on  Serv i ce ,  Syracuse ,  New York .

4.
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S o c i e t y ’ s  C h a n g i n g  P r i o r i t i e s

W e  h a v e  s e e n  a c t i v i t i e s  h a p p e n  i n  o u r  s o c i e t y  i n  t h e  l a s t  d e -
c a d e  t h a t  we w o u l d  n o t  h a v e  t h o u g h t  a b o u t  t w e n t y  y e a r s  a g o .
There has been a large movement to  protect  prime farmland that
y o u  sre a l l  aware o f . The  need  f o r  us ing  nonprime f a r m l a n d
for  nonfarming d e v e l o p m e n t ,  t h e r e f o r e ,  h a s  b e c o m e  s  h o t  i s s u e
in New York State . T h e  s o i l  s u r v e y s  h a v e  b e e n  t h e  bssis f o r
making  s ta tements  ahout i s s u e s  p e r t a i n i n g  t o  p r i m e  f a r m l a n d .
T h e y  w i l l  c o n t i n u e  t o b e  t h e  b a s i s  f o r  m a k i n g  t h e s e  s t a t e -
ments. No  one  has  be t te r  in f o rmat ion  t o  base  pr ime  farmland
cr i t e r ia  on  than  the  Nat iona l  Cooperat ive  Survey .

P o t e n t i a l  U s e s

I  am sure  that  a l l  o f  you  can  th ink  shout  uses  o f  so i l  surveys
that  we  have  no t u s e d  t o  t h i s  p o i n t . I  w o u l d  l i k e  t o  t a k e
th i s  oppor tun i ty  t o  so l i c i t  s ome  f rom you  and  t o  cause  you  t o
think about future uses that  have only been dreamed of .

T h e  F u t u r e  i s  How

T h e  h a r d w a r e  f o r  c o m p u t e r s  i s  h e r e . Many of t h e  s o f t w a r e
packages  f o r  caus ing  us  t o  manipu la te  data  have  been  wr i t t en .
We  have  accurate  so i l s  da ta . Now we  need  an  innovat ive ,  ag -
gress ive  program to  j o in  the  hardware ,  s o f tware  and  the  bas i c
s o i l s  d a t e . Th is  i s  beg inn ing  to  happen  wi th in  var ious  State
a g e n c i e s s u c h  a s the  Ad i rondack  Park  Agency . T h e  APA h a s
t a k e n  e x i s t i n g  g e n e r a l  s o i l  m a p s ,  a n d  h a v e  c r e a t e d  unit c e l l
computer  generated maps. T h i s  i s  j u s t  t h e  b e g i n n i n g  a n d  w e
a n t i c i p a t e  t h a t  t h i s iS going t0 csuse US t0 fOCUs  on this
a c t i v i t y  a  g r e a t  d e a l  i n  t h e  n e x t  d e c a d e .

Summary

T h e  h i s t o r y  o f  t h e  s o i l  s u r v e y  i n  t h e  U n i t e d  S t a t e s  Is r e l a -
t i v e l y  s h o r t , less than one hundred years. It  has been guided
by  peop le  o f  h igh  in tegr i ty  who  have  done  a  l o t  o f  hard  work
i n  d e v e l o p i n g  a c l a s s i f i c a t i o n system t h a t  w i l l  a l l o w  f o r
techno logy  t rans fer  around  the  wor ld . T h e  f u t u r e  o f  t h e  s o i l
s u r v e y  i s  d e p e n d e n t upon  our  commitment  t o  turn  out a s o i l
s u r v e y  p r o d u c t  t h a t  i s  accurste  a n d  u s e f u l ,  a n d  i s  p r e c i s e  a s
t o  t h e  u s e  o f  s  s p e c i f i c  p i e c e  o f  l a n d .

I  w ish  you  the  bes t  in  your  fu ture  work  and  that  you  have  an
e x c e l l e n t  c o n f e r e n c e  h e r e  a t  I t h a c a . If we can he of any as-
s i s tance  dur ing  your  s tay  in  New York , p l e a s e  d o  n o t  h e s i t a t e
t o  a s k  f o r  o u r  a s s i s t a n c e .

PD-3
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current  Issues
Arthur B. Holland
SCS, Broomall, PA

1 rrppreciate  the opportunity to be on the program for the Northeast
!:,,operative Soil Survey Conference here in Ithaca.

'!IICZ(I  are several itens I would like to discuss briefly with you. They
+?rtai.n to RCA, targeting, LESA, the future of soil scientists in the
Xortheast, soil survey reports, and the board of directors.

llC4

111 of you have heard about RCA and the findings of the RCA inventories that
il:ive just been reported. One result of RCA is that the Soil Conservation
:;crvice is starting to target its resources to concentrate on critical erosion
.i:eiis throughout the United States.

IIIZ to the criteria used for determining critical eroding areas, vary little
i:jf~ the Northeast arca is shown as having a major (significant) erosion
,jL,fJblfrn.

!:%>~'e"er an item that I think is being overlooked, is soil loss in relation to
r.hc: depih  or availability of the soil. For instance, a 'T' value of 5 tons
)>:I acre per year is considered a normal goal to shoot for for most of the
:::,iis in the U.S. In the Northeast, however, 75 percent of the soil has a 'T'
~::iIuc  of 3 tons or less per acre par year, and 90 percent of the soils have a
'1' value of 4 tons per acre per year. This indicates that our soils are much
w(,i'c fragile and that erosion has a greater impact than on some of the deeper
~!;i::li:~ soils in the Midwestern States. What this means is that approximately
:I::.) :~lifEerenr  soils in the Northeast have a 'T' value of 3 or less and
~z~;~i~toximately  1,100 soils have a value of 4 or less. As you are aware,
L!xr.e's approximately 1,200 different soils in the Northeast. The measurement

rii:( Is missing from this information is the number of acres of each of these
: ! ! L. ” &I LIlC: ,'resent time, we don't have this information. Perhaps, from
;1i~1 of the data that has been gathered, we will soon be able to assemble
iilfor~mation  on the number of acres for each of the types of soils. This will
z,i;:i:;c  the analyses a little more meaningful.

A new system of evaluating land for development has been prepared by the SCS.
I(.'6 called "LESA"  or Land Evaluation and Site Assessment System. The system
js; bi-oken into two separate parts: The first part evaluates soil conditions
iis they relate to agriculture, and the second part evaluates site conditions
ior urban development vs. agriculture. The system will establish relative
~vill.ucs  to determine the quality of land for agricultural uses and then assess
~:ilfs for their agricultural viability. It is a tool that state and local
~~lanners,  landowners, and developers, and others can use in decisionmaking.
11. has a built-in flexibility to accommodate differences among States and
<:reas within States.



The land evaluation part of the system assists local officials in ident.ifyiug
farmland that should be protected consistent with National, State, or local
objectives. The key elements of this section are: (1) la"d capabillty class,
(2) productivity, (3) soil potentials, and (4) important farmland rating. The
National Cooperative Soil Survey provides much of this data. A computer
program applies criteria to data related to a soil series, and the system the"
identifies and provides information on the various soils. This will aid in
making technically defensive decisions on land evaluation.

On the relative quality of the land for agriculture, the site assessment part
of this system assists decisionmakers in evaluating factors besides soils that
influence land conversion. Some of the factors are: size of the site, shape
of the area, availability of alternate sites for development, accessibility to
site, road network, utilities, and other locally developed criteria.

The system can be used as a tool to implement the National Farmland Protection
Policy Act. It can provi,de l~ocal sponsors and local government units with a
uniform method of evaluating areas. Since the system is consistent within a
governmental unit, it should reduce biases and potential lawsuits.

A side benefit of this system is the development of agriculture soil
potentials. We are interested in providing more information on soil
potential, particularly for agricultural uses of soils. This is in line with
the Land Evaluation and Site Assessment concept. We have prepared some soil
potentials for developing areas for sewage disposal systems, and so forth.
But we need to do more soil potential ratings based on dominant crops for an
area in order to provide information to farmers and local communities on which
lands have the best potentials for various crops.

Soil survey status

As you are aware, 70 percent of the Northeast has been mapped, and we are
moving right along in completing the mapping and publication of the soil
surveys in the Northeast. In fact, mapping is complete in Connecticut,
Delaware, Maryland, Rhode Island, and Washington, D.C.; New Jersey and
Pennsylvania have more than 97 percent of their areas mapped; and the other
States are progressing very well in getting their areas mapped.

We have published 178 soil survey reports for the Northeast, or 47 percent of
those we anticipate publishing. A" additional 63 areas have been mapped but
have not yet been published. So, we've published or mapped approximately 64
percent of the areas slated to be published in the Northeast.

What this indicates, of course, is that mapping in the Northeast will be
decreasing in the future and that soil scientists will be needed for purposes
other than just mapping. In my opinion, the soil scientist of the future will
be a much more "sophisticated" scientist than he has been in the past. He
will deal not only with soil mapping of specific sites, but will be much more
involved with decisionmaking bodies such as local and county governments, to
help them evaluate soils and site conditions for various uses. He will
provide interpretations of available soils information, He will also provide
technical guidance for the protection and maintenance of our Nation's soil
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resource  base. There will be a" increased emphasis on using available soils
information and on the soils staff's expertise.

Now, as well as in the future, there should be a distinction between the basic
soil service and the project mapping parts of the soil survey program. we
envision that in the future each State will have a soils staff that will be
able to provide basic soil services. As soon as possible, all States in the
Northeast should establish sane type of basic soil services as part of their
soils program.

This basi,c service would include all the things a soil scientist is needed for
other than project mapping and publishing the soil survey report. I,"
addition,, those States which have not completed their mapping would have a
soil survey mapping staff to handle this part of the soil survey program.

The basicsoil service activities include interpreting available soils
infouuati8n  for, soil potential ratings. This is important for soil survey
areas and-for speci~al projects. These services also include training in the
"se of soil surveys and carrying out activities necessary to maintain adequate
soils information. Project mapping refers to the acquisition of new soils
data, includiug mapping, soils descriptions, interpretations, map compilation,
and the finished publication.

Efforts will be made to sustain and increase SCS resources in those areas
where State and local govenments and agencies are providing support for soil
S"rVeyS.

Soil. Survey Rer>orts-~~-~- -__

nt the Lweting t~wo years ago, I started my presentation with a plea to
consider  the possibi~lity  of developing two different soil survey reports for
the same area--,one, a nontechnical report to be used by land users,
developers, decisionmakers, and people like me who don't need to know
everything; and the other, a technical report to be used by the soil
scientists, l~aboratories, and universities in evaluating various aspects of
soils. While this concept has been discussed at some length, it has not yet
bee" accepted.

However, flexibility in content and format of soil survey reports is possible
within the present guidelines. In the past the information in the soils
reports,has been pretty much prewritten and standardized. Now guidelines,
handbooks, and bulletins indicate that we should feel free to develop soils
survey reports to accommodate the needs of the local users. when a soil
survey report is being prepared we need to be aware what the local people want
to know about the soils and provide them with information they can "se. Of
course, some standardization of the text is necessary for continuity and for
realizing the benefits of automated procedures. However, this does not
prevent US from being innovative and including data applicable to the area for
which the report is being published.

-3-
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Hoard  o f  Directors_.--..__---.-

I would like to leave you with a concept that I think would be beneficial~ to
this group. Through experience I have found that when state conservationists
and experiment station directors are involved and support an activity more is
accomplished than when they are just told what is happening. On that basis,  I
suggest  the development of an advisory committee for the Northeast Cooperative
Soil Survey Group. This committee would be made up of selected state
conservationists and experiment station directors.

In the Sol1 Conservation Service we have committees like this for plant
mat~erials,  t r a i n i n g , and other aspects of Service programs. Fe find that
where these committees function the programs benefit because of the support
given them from this level of management and administration.

Speaking from the Soil Conservation Service standpoint, I don’t think it would
he difficul,t to set up this type of  committee with the state conservationists.
Yrom  t~he e x p e r i m e n t  s t a t i o n  d i r e c t o r ’ s  standpoi,nt, I beli~eve It  could be
accomplished through the Committee of Nine or the Kegional  Association of
Directors,  or something similar.

Thank you, again, for the opportunity to meet with you.
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TECBNOLOGY  IN BUREAUCRACY
Ralph J. McCracken A/

I’m pleased to respond to the invitation of your Steering Committee to speak
on the subject “Technology in Bureaucracy.” First  I ’ l l  o f fer  def init ions of
the words in this title.

A dictionary definition of technology is “The science or study of the practical
or industrial arts,” “applied science, ” “the terms used in a science.”
Bureaucracy is defined by dictionaries as “The body of career (nonpolitical)
employees of Federal and State public agencies, generally the members of
bureaus or similar subdivisions of Departments - hence the term bureaucracy.w

Among the uses of technology in bureaucracy are these:

1.

2.

3.

4.

5.

6.

7.

8.

Provide information not otherwise available for primary end users,
including farmers and ranchers, agribusinesses, planners. This infor-
mation is provided by direct technical assistance, maps and publications,
and educational programs.

Furnish the data, analyses, and evaluations for policy and executive
implementation programs by Federal, State and local governments. The
technology is supplied either in raw unprocessed form or summarized and
aggregated.

Technological information is a major contributor of background information
for  legis lat ion.

Technology is heavily drawn on in preparing regulations.

Provides input for analyses, models and technical guides for action
programs.

Technology is a necessary contributor to inventory, assessment and
monitoring activities carried out by government agencies and bureaus.

Technology is also an important component of technology transfer and
other aid programs for the less developed countries.

Technology developed within the bureaucracy is important during national
emergencies and for national defense.

The soil survey segment of the bureaucracy displays many examples of uses of
technology which we take for granted. Some of these are technologies which
were pioneered or very creatively adapted by soil scientists.

11 Prepared by Ralph J. McCracken, Deputy Chief, Natural Resource Assessments,
Soil Conservation Service for presentation during the Northeast Cooperative
Soil Survey Conference Cornell University, Ithaca, N.Y., June 21, 1982,
at request of the Program Committee.



Consider our common field equipment. The use of airphotos as a base for
field mapping was pioneered by soil surveyors, especially Tom Bushnell of
Purdue University. The adaptation of the quantitative physical description
of colors of materials (developed by the Munsell Foundation) to field
description of soils was prepared by much hard study of the physics of color
and years of trial by Ed Templin and others of a Soil Survey Work Planning
Conference committee.

We have technology guides and handbooks which set the standards and
procedures for soil survey around the world: Soil Taxonomy, Soil Survey
Manual, and the National Soils Handbook. These are products of the hard work
and creativity of our predecessors (Guy Smith and others) - another excellent
example of technology inebureaucracy.

In the soil cartographic area, we should bear in mind the pioneering work by
SCS cartographers and their cooperators in the development and use of Kelsh
plotters and of mosaic preparation techniques.

The area of soil survey investigations and research provides us some
additional outstanding examples of technology development and application.

Much of the early work on the crystalline structures of clay minerals was
conducted for support of the soil survey and better understanding of soils.
These activities involved use of X-ray diffraction and differential thermal
analyses (such as the work of Sterling Hendricks and Lyle Alexander); soil
scientists played key roles in the development and adaption of this technology
to soil systems. Now we are seeing the application of scanning electron
microscopy to studies of soil minerals, supporting the soil survey.

Among the more recent developments in bureaucractic technology are soil data
bases (especially the Soils - 5 files), digitization of soil maps, and the
use of computer-assisted scheduling of the whole spectrum of soil survey
ac t iv i t i e s  (CASPUSS).

Considering these technological developments and applications, and the
technology now under development but not yet in use (ground penetrating
radar, digital remote sensing, and others), should we not agree that soil
survey is a relatively high technology field? Let’s take pride in the
technological level of our work, and be alert to additional technology
applications.

Of course, there are many problems in acquiring and applying technology to
pedology. In our bureaucratic situations, we must be mindful of budgetary
and funding concerns and of personnel limitations. Basic research is not yet
completed for several promising areas and requires much time. In other
instances, technology has been developed but we have not yet made the
application to soil survey - either through lack of knowledge of the
development or lack of creativity and innovative thinking. This is one of
the places where training in our universities is important - including the
research activity by soil survey leaders and their graduate students, the
development of awareness in the students of the importance of technology and
the need to be alert to its potential applications in soil survey. And
there’s the need for training in the
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use of new technology such as use of computers, especially soil map
digit izat ion. We need to xx-examine our educational programs to assure that
the soil scientists that come after us are prepared for and alert to
opportunities for application of the technology of the future.

What are these opportunities and needs for future
and application? I see these as examples (not an

Ground penetrating radar to improve the
surveys in the field.

Digital remotely sensed soils data with

technological development
a l l - inc lus ive  l i s t ) :
accuracy and speed of soil

image processing and
enhancement, to improve the quality of soil surveys and aid in
their interpretation.

Complete digitization of soil maps and thematic, interpretive maps
generated and printed by computers; also, the availability of basic
soils information on computer terminals operated by farmers and
ranchers.

Comprehensive geographic information systems which put together
soil survey information, land use, erosion information and other
data along with geographic locations to produce packages of natural
resource information, available on demand.

But there are several problems for which we need additional information and
technology for our soil survey programs of the future.

Crop yield data on key soils and especially on eroded soils in
comparison with relatively uneroded soils. We especially need more
information on the effects of specific soil properties on crop
yields and soil performance.

More basic information on the regeneration rate of soils - to
sharpen up our concepts of tolerable soil loss (T values) and the
Universal Soil Loss Equation.

We must have more information and technology to clear up problems
on the purity and spatial variability of soil mapping units.

I see a bright future of increased recognition and importance of soil
survey - if we work together in our bureaucracy to ensure an improved
technology base and are alert to potentials for additional applications of
technology in soil survey.
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Northeastern Regional Soil Survey Work-Planning Conference

RICHARD W. ARNOLD
Soil Conservation Service, Washington, DC

With your permission I’d like to repeat the remarks I made to the Southern
Regional Soil Survey Work-Planning Conference in May.

I offer my sincere thanks to all of you for letting me occupy the position as
Director of Soils and serving for a while as the figurehead of your National
Cooperative Soil Survey. It is the finest honor as a pedologist that I will
ever have.

I’ve learned a lot in the last 2 years. The most treasured knowledge is the
confirmation that pedologists are members of one of the world’s truly out-
standing groups of unselfish. devoted, and dedicated individuals.

You never quit; you charge into new problems and develop workable solutions;
you strive for excellence; you can and do bury the hatchets of disagreement
and hard-held opinions to rise above the conflicts and by working together
you achieve goals that once seemed to be only pipe dreams.

You are not driven by profit, and personal financial gain is not your measure
of progress. Your fantastic response to challenges is often hard to explain
to others, yet is readily accepted by each of you as both a right and a
responsibility as a pedologist. This, to me, is what makes us a Cooperative
Soil Survey.

There are many tens of your fellow cooperators who are not here with us today
but their spirit is here--supporting us and assuring us that we represent them.
Such trust and mutual respect is not common to all groups. And perhaps a
mystifying aspect to outsiders is the fact that this commaraderie. this esplrit
de carp is shared and passed on to others. In the name of the God that I know,

you are really something special!

I’ve known some of you a long time and even though we don’t meet often, you are
friends of long standing. A few of you were students with me and watched me
struggle to try to make pedology come alive; some of you are new friends of
only a few days--yet the feelings I have are that I know part of your soul
because we are one and this, I hope, is shared by you.

My experiences and training are not the same as yours. just as yours are not
the same as mine. To help you understand me a little better and know more
about my thoughts and concepts so that you can interact and give me feedback,
I’d like us to take a journey together for a few minutes.



1. Consider the soil first. Our world is the yorld of soils. It is sorely
misunderstood by others who only see how to use part of our information as a
way to achieve some of their goalE:  and objectives. There are thousands of
users of our information--for a myriad of purposes--but so few realize that
we also develop a philosopy of life and of living from our discipline. We
have an understanding of the integration of forces of nature, the beauty of
the unseen is part of our vision, and beyond the day to day happenings are
the recorded history and evaluation of nature and mankind. A story that few
attempt to read as we read it. It is no wonder that we consider the soil
f i r s t !

2. There are many perceptions of soils. In New Zealand, the native Maori’s,
like many other cultural groups , revere the Gods that provide sunlight and
rain and the earthy material that mysteriously interacts to provide new forms
of life that sustain them.

Imagine a seed that is transformed into something that does not seem possible.
What kind of magic abounds beneath the soles of your feet? Surely it is proper
that the high priest or chief oversees the ritual of planting and the
expectation of harvest. Manyudlleniaof  changing seasons has not lessened our
awe of the earthy material we now call soil.

3. In Amazonia  there aie inhabitants whose understanding and management of
soils have been passed on for at least 6000 years. For many of them the dawn
of their history is lost--but not so their traditions.

In this humid tropical forested area the protein source is fish and a few land
animals. They have not had a source of protein such as corn that could be
dried and transported long distances and permit them to migrate. Today we may
speak of lost civilizations or stagnated cultures. Ah, how we enjoy speaking
in relative terms. Only where millet, wheat. corn or plentiful anaimal
protein sources were produced did we find the spread of cultures throughout
history.

We cannot escape from our natural ties to soils , and certainly we should not
if we want to comprehend ourselves as human beings.

4. After many hundreds of years mankind started to describe and think of
soils as natural. unique entities that could and should be considered. The
mysteries beneath the surface could be diagrammed  to illustrate some of the
differences that existed.

Although the significance and meaning of these properties were not always
appreciated a new scientific area of interest developed. Who could have
imagined that this would captivate the energies and lifetime activities of
people. Yet here we are. gathered as disciples of pedology to help the
world sense its dependence of those phenomena.

5. Now we describe, analyze. and interpret the undescribable. We find
variations in what appears to beuniformity. The search goes on and on and
reaches into the unknown. It is a part of our quest to know why.

Does this resource have a potential beyond the results of its genesis and
evolution? Can man live with this resource without destroying the balance
of eons?
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6. Classification systems that capture our state-of-knowledge have come and
gone as the search has continued. To generalise,our  information and look for
relationships we make maps that illustrate what we know. However, the maps
also reveal what we don’t know thereby leading us on and on.

_ -.

Soil Taxonomy, possibly the most profound document of concepts in pedology
to date. has guided us into some very interesting pathways.

7. Soil Taxonomy provides names and the names are used to identify dominant
kinds of components in recognizable landscapes. In this example we see a map
of geomorphological units in the upper part at a scale of 1:25.000.  The
lower map portrays the dominant soils Identified and named at the subgroup
level of Soil Taxonomy.

The correspondence appears to be too good. The correlation is higher than one
might expect. Not so! It is exactly right for this level of detail.  It
verifies what we know and how we make predictions,

Nobody can map Soil Taxonomy. It is unmappable at scales commonly used. We
do not map soils--but we do make soil maps!-

To the maker of soil maps these statements are self-evident and clearly
understood. To most others, it has to be explained. Each of us may explain
it s little differently but we are trying to tell them that we make
delineations of landscapes. Our model of soils suggests the likely conditions
that correspond to observable changes of developed soil features.

The evolution of landscapes is also the major evolution of soils and we are
soil geographer/geomorphologists  par excellance. The soil names we associate
with these landscapes are the means of applying a taxonomy to the major or
dominant kinds of soils in those landscapes.

It is all too common for us to get lost in the semantics of our own language
when trying to explain simply the complexities of our soils world.

8. At a somewhat larger scale we can unravel a few more details of
geomorphology and the associated dominant taxonomic names.

It continues to amase  me that there are no soils out-of-place in landscapes
once we get the pieces about right. What is wrong is our interpretation of
what is there for us to observe. Rose-colored glasses and blinders cause us
to focus on only a part of the story that is there.

Research proves again and again that soils are scale dependent. Soils go hand
in hand with landscape events that are generally at scales considerably larger
than those we use for delineating these beauties of Nature’s design. It is
no wonder that soil variability captures our attention and taxes our methods
for presenting information.

9. in our attempts to grasp reality we have to have some standards for
obtaining facts and describing our observations. We do well with central
concepts that are separated far enough for us to distinquish but boundaries
drive us wild and consume most of our efforts.

i



We like neat, sharp boundaries and we abhore gradational features that force
us to arbitrary decisions. .

In one sense soils are a continuum but we aren’t yet able to effectively
utilize the concepts, linguistics, or physical representations of continua.
Thus we have classes with defined parameter limits so we can conceptually deal
with individuals rather than fuzzy segments of a continuum.

We want to classify soil individuals but we have to work with samples. Aha!
The pedon is born as a sampling unit--but of what size? It is variable because
of certain horizon arrangements and this leads us along a particular pathway.

This slide illustrates the Delmita-Rondado complex. Conceptually there are
areas elsewhere of Delmita soils and other areas of Rondado  soils. Here they
are intermingled to form a complex by our definitions. Conceptually the also
can be closer or of smaller size until we have a ruptic-lithic  pedon of only
one soil.

If the lithic component becomes 40% or 30% of a pedon, how then do we classify
the soil? Yes this is an interesting pathway of intellectual pursuit,

10. In a somewhat similar manner we have let series become taxonomic classes
in Soil Taxonomy. We say that they consist of polypedons as real landscape
counterparts but because they are limited by the limits of a series they seldom
can be delineated and completely recognized. These taxonomic limits are seldom
the limits of landscapes.

Our attempts to regiment our imperfect knowledge in a systematic fashion has
trapped us. We are faced with the dilemma of those who define and map plant
communities.

But being clever humans we recognize a basic and fundamental property of the
universe--probability. The concepts and reality of space and time are
probabi l ist ic . The accumulation of criteria from soil orders through soil
families are imposed on soil series and how it meshes with what occurs in
nature cannot be absolute.

But we have little to fear because all decisions , even the scientific ones,
are based on probability judgements of the available information. What are
the consequences? Soil map units, of course. They represent areas of
probabilistic expectation. One of our most interesting challenges is to
describe and explain these phenomena to others.

11. We now accept this world. It’s not always what we hoped It might be
and certainly it would have been nice if it wasn’t so complex, so interrelated,
so fragile. But our outlook Is okay--we will continue to go ahead.

12. We work together--we work hard to gather more information that will
improve our understanding of relationships. Most of our models are working--
we like to refine some of them and train others in their use and application.
Our role is to learn and to teach--to receive and to extend. Our first
responsibility is scientific integrity of the information we collect.
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13. In America we are idealists and dreamers--we can envision a world in
harmony with itself. This is in part a consequence of the chances that let
us be born or to grow UP in~this.country:  Ourfeelings  about beauty are
tempered by our own background and environment.

14. We believe that soil inventories are a solid foundation on which to plan
development. We see the results of 80 years of soil survey and the ways that
information can be used. We are justifiably proud--but are we also aware of
our privileged position? And even if we are aware--do we know how to
graciously help others in their struggle for an improved standard of living?

15. Some environments have fascinating landscapes--and thoughts of adventure
may come to mind as we envision camel caravans carrying us to the exotic oasis
in the desert.

16. But other spectres arise--the need for fuel wood to cook the meals we
expect--uncooked millet or cassava can be devastating. Yes the search for fuel
wood. the search for new areas of potential production and an assured supply
could dominate your daily existence if you lived somewhere else.

17. I can almost taste a steak--and I know it’s within my power to obtain one--
almost at a moments notice. The distribution and marketing systems here give
me confidence in the ability to satisfy such a desire.

18. But there are those who spend most of their working hours to have a
little water--not fried oysters or a steak or even a pizza--no. just some water
to drink, to cook with and maybe bathe a sick grandmother. The Year of the
Woman can describe and discuss the plight of women but its difficult to change
customs in remote areas of our world.

19. By now you know I’m trying to think of our bigger responsibilities in the
world. It’s tough sledding but well worth the effort. We make advances slowly
and not with a lot of confidence--because we have so much to learn from each
other. This is a select group of world leaders that got together to discuss an
international reference base for soil classification. At the left only
partially visible is Victor Fridland of Russia, next is Rene Tavernier of
Belgium, who has the largest pedological mafia in the world, there is
Klaus Flach, and Ernest Schlichting of Germany, the past chairmen of Comission V
of the ISSS. and Dr. Jamagne. the head of soil survey in France. They truly
represent the pedological Power of the world and they are trying to
have a positive influence on our future.

20. Somedays  it is terrifying to realize that we are only a spot in the
universe and that we are just a planet hurtling through space and time. It is
sobering to see that this is a one and a whole rather than the parts we are in
contact with. This reinforces for us that together we can influence our short
destinies and those yet to come. A National Cooperative Soil Survey must
someday become an International Cooperative Soil Survey. Wow ! I like that--
how about you?



21. Recently we walked over some Quartzipsammen’ts  of Florida. Knowledge
gained on sol1 behavior of these soils can be transferred to other
Quartzipsamments. This road is in the Amazon Territory of southern
Venezuela--similar soils but the rainfall is 2 to 3 times greater and the
spodic horizon can only be detected with longer augers or a different antenna
on the ground penetrating radar. There is so much to do in technology transfer
that the prospects are staggering.

22. Much technology transcends low level taxonomic classes and can be related
at some higher level of generalization. Here the high water in a Typic
Ochraquult of Pennsylvania presents special management concerns.

23. And about half way around the world in Thailand there are similar manage-
ment concerns for a Plinthic Paleaquult. Just looking alike isn’t enough--we
need to know the properties. And eve” when some soils look very different
they may have some common management considerations.

24. One of the keys is to work with modern concepts. Relate them to past
experiences, gain from the hard lessons of trial and error, and make improve-
ments in what we do, and where we are going.

25. Parts of our world seem inhospitable but they too fill a niche in the
environment. Try to understand them rather than ignoring them.

26. Some spots are loaded with curiosities like these magnetic termite mounds
in northern Australia. These hands reaching skyward have a story of their own--
do you want to read the pages?

_ ~’
27. Side by side, together we go. Are these rubber trees in Sri Lanka happy
mates? I’m sure I don’t know but I feel happy when I see them. Where else are
they adapted? Will they be well suited for each other in another place?

28. The rice farmer in the Phillipines is a microcosm of our need to under-
stand our soils. The patterns are not always easy.

29. So too, must we relate to the millet thrashers of southern India whose
existence is tied so close to the earth.

30. And so are the busy river markets in Nigeria. Each of these scenss
belongs to us and is a part of us. because our discipline belongs to the world.

31. Each of us has a” inner mountain peak that draws us like a magnet. These
ideals. these goals, these responsibilities , and these demands give us a
purpose in life that not everyone else understands or appreciates.

32. Remember as you train others that you are sowing the seeds of pedology--
its nurture must be wise and sound.

33. And as you work with planners and experts in other disciplines, you can
be proud of the knowledge you bring to their attention.

34. Your viewpoint is important- -don ’ t get trapped by a limited vantage or
view--look upward and forward--not down into holes in the ground. Beauty, and
fun in what you do are important, don’t ever sacrifice the joy of life for just
a job. You must find a” internal harmony that permits relaxation, family, joy,
beauty and pedology if you are to be satisfied.
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35. Red, white, and blue take on many forms. They signify different things
to people. This is not an American flag. These snow covered red berries out-
lined against a blue sky remind me that I'm privileged to be an American, and
it is great to have the opportunity to catch yet another glimpse of the
marvelous patterns of nature.

36. And if I think we should consider soil first, let me assure you that in
the end as peds come tumbling down over my casket, I will be satisified to know
that I have returned again to the good hands of the earth.

Thank you.
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SOIL SURVEY

F. Ted Miller
Head. Soils Staff
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A number of changes have taken place in the Soil Conservation Service within
our region since our last meeting. Tommie Calhoun and Kermit Larson, who
were on our staff at Broomall, are no longer with US. Tommie transferred to
the State Staff in Florida and Kermit retired. Karl Langlois  and Loyal
Quandt are now in these positions and sre attending their first Northeast
Soil Survey Conference. At the state level, we have two new state soil
sc ientists . Garland Lipscomb  replaced Art Kuhl in Pennsylvania and Dave Yost
replaced Bob Shields in Maryland. The state soil scientist position in
Vermont, which was vacated by Bruce Watson’s recent retirement, is still
vacant, but hopefully it will bs filled shortly.

I would like to take the next few minutes to briefly review some of our
accomplishments, recent activities, and future plans in the Northeast.

Accomplishments

In fiscal year 1981, the Northeast NTC participated in 24 field reviews
(Initial, Comprehensive, and Finals). We processed 13 soil survey
manuscripts, 10 of which were edited within the NTC. Final correlation
reports were prepared for 14 soil survey areas and 14 surveys were published.

As of the beginning of FY ‘82 (October 1, 1981),  we had mapped 106.245.000
acres, or 70 percent of the 13 states comprising the Northeast region. We
had also published 178 of the 374 soil survey areas within the region.

According to state APO’s, we had 150 field soil scientists on board in FY
1981. In 1980, we had 168 and in 1979 there were 175. Not only did we drop’
nearly 15 percent of our field soil scientists during this 3-year period, but
production (acres mapped) dropped somewhere in the neighborhood of 50
percent. I don’t really believe the figures are quite as bad as they appear.
The field soil scientists include area soil scientists as well 8s party
leaders and survey party members. Obviously, we have a number of field soil
scientists who have been providing basic soil services for some time. Also,
as most of you know, the really big drop in production in 1981 was the result
of the emphasis placed on the NRI-82 effort. A number of soil scientists
were engaged in the collection of NRI-82 data and were not mapping.

I My purpose In discussing this with you is really two-fold. First, I wish to
point out that although we still have a considerable way to goblin  completing
the once-over survey in the Northeast, we have been in a phase down position

I for the past two years (175 field soil scientists in 1979 and 150 in 1981).
Secondly, 1 truly believe we can do better relative to production. Now that
the data collection for NRI-82 is essentially complete, we need to turn our

I
I
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attention back to the soil  survey. With more and more  emphasis being placed
on soil erosion and farmland retention, we must put additional emphasis on
completion of soil surveys. We need to continue to explore ways to improve
efficiency in napping as well as in the dissemination of our soils data. It
is also important here in the Northeast, where we have completed mapping on
70 percent of the area, to inform those who provide funds (National, state,
local and private), that we still have a considerable way to go and that we
need their continued support.

Recent Activities

Coordination of Prime Farmland - Using computer generated prime farmland
rating tables to evaluate prime farmland map units. Coordlnat  ion being
accomplished by MUA’s.

Hydric Soils - Currently in the process of coordinating list of Hydric soils
at the request of the National Office. Dividing them into those that are
always Hydric and those that are questionable.

Acid rain - Attempting to develop a guide to rate soils  for sensitivity to
acid rainfall. A three class (nonsensitive, slightly sensitive, se”siti,ve)
system that indicates the potential for adverse impacts from long-term acid
inputs. It does not Indicate actual severity of effects on soils.

Soil Survey Manual - The NTC Is and has been intimately involved in reviewing
and testing revised chapters of the Manual. You, too,have  participated and I
solicite  and encourage your continued involvement. The real teat of the
adequacy of the Manual can only be done by you in the field.

Automated Soil Data Systems - SCS is now using Harris equipment to access
soil interpretation data (SCS-Form 5’s) stored at Ames, Iowa. Interactive
terminals also being used to access soil interpretation data stored at
u n i v e r s i t y  0f Illinois, champaign,  1llin01~ (CERL).

Mapping unit use file now in operation.

NTC has been working closely with National Headquarters staff in input and
retrieval of engineering test data.

Improving Published Soil Surveys - Last fall, we solicited comments from you
on the content and format of published soil surveys. Your comments were
compiled and sent to the National Headquarters where they were reviewed and
summarized along with comments from the other three regions. What surprised
all of us who reviewed the materials is that the majority of the suggestions
concerned actions for which the states, in consultation with the NTC’s,
already have authority. Apparently, some of you were not aware of the
flexibility you have in soil survey manuscripts. Our policy is that we will
be as flexible as the needs of the soil survey dictate. It IS very
important, though, that you work closely with us in the NTC when new ideas,
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changes, or additions to the soil survey are contemplated. We need to know
by the comprehensive field review what changes in content and format are
being considered.

Program Emphasis in the Northeast

Develop soil potential guidelines for crops and forestry.

Statewide correlations in complete states.

Improve efficiency in project mapping.

Improved packaging and presentation of soils information in targeted areas.

Review and update list of benchmark soils and prepare additional lists of
soils important to specified objectives.

Improve soil data base--both laboratory and field data to support
classification and soil interpretations.

All of the above items require special emphasis in the coming months.
Working together we can accomplish them. In so doing, we will have a more
viable soil survey and one that is more responsive to user needs.
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EXECUTIVE SUMMARY

IRIS 5 YEAR IMPLEMENTATION
PLAN

INTRODUCTION:

Modern computer experts_(Dr. J.S. Birnbaum. Director, HP Research
Lab) agree that over the years spectacular advances in hardware
have not been matched by advances in programming resulting in a
software gap. This gap may be the big,gest single problem in
scs. Computers and software are needed not for aesthetic reasons
but because they are essential to Survival in a complex political
environment.

WHAT IS IN STORE FOR HARDWARE?

Computers wfll contfnue,to become smaller and chea er
whfle the amount of information they can +ncrease.store w

Computers will operate at increased speeds and require
minute amounts of power to supply them.

Prototype computers can read printed text, hardwriting,
and understand spoken words.

.-

Key stroking as input to computers will become largely
redundant and most input will soon be voice controlled
(Sony Corp.).

Word processing editing, and computing will all be
accomplished on'the same machine.

Equipment will not require controlled environments.

Key Pofntsfn the IRIS Five Year Implementation Plan_-

The resource data collected by SCS will be integrated
within the data base scheme to allow retrieval and
analyses on a real tfmg basfs.

The plan fs to ac uire dedicated hardware for the National
Integrated Resource-formation System that can be networked
between the National office and Fort Worth. The computer
processing will not be site specific but transferred between
the networked machinery. Presently that can be accomplished
wfth a UNIX operatfng system on both machines.

m entry and access to IRIS will be transparent to computer
proqramming. It1 be menu drfven, user triendly, and
primarily in the interactive mode.

Substantial data will be accessed and brought into IRIS for
SCS use fromother agencies.. Thfs will require considerable
software develooment to orovlde interface processfns. 23
Standard definitions will be required between sharing agencies.
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0 The enclosed workload analysis shows that to complete
the 5 year IRIS plan will require 140 staff years of
effort. 'Some of thfs effort can be accompflshed by
innovative IPA's,-WAE and contracting efforts.

0 IRIS ~111 develo software to overcome the a
of data problhemsPthat exist today. The SCS-&%%#y
agency that as relfable data at the MLRA oortion of
State, ERS and Census use counties. Other data collection
agencies use watershed subareas or floodplains, etc. and
this becomes a dlfffcult problem when it is desfrable to
merge two sets of data for analysis purposes that are
reliable at differing boundary levels. A method of analysls
must be agreed upon that provides the desired accuracy for
National purposes but that does not cost an excessive amount
of process time. Canada uses 560 cells to represent crop-
land for analyses purposes.

0 IRIS will be networked with State systems as equfpment is
acauired at the State level and linkaaes develooed with other
State level data sources. Generally data entry'will be --
accomplished at the St.ate level, quality control will be
accomplished at the NTC level and data administration at
the National level. As network technology is implemented,
data and processfng capabflity at any one of the networked
locatfon is available to all the rest.

0 Future requirements for SCS to monitor and inventory could
require considerable ffeld input of new technology is not
implemented in SCS. Remote sensing provides a great potential
that could be harnessed. IRIS and CART0 can develop the
technology with NASA to provide INM with timely imma e data
fn Gonitor chanae in the landscape. The l--&K-t ydifflcu
overcome Is the trade off between the least amount of resolu-
tion requfred for the analysis as compared to the large amount
of process time and storage costs. Some technological solutions
can help this situation. Array processors can speed up process
time from 6 to 8 hours to 11 to 20 seconds (ERL lab experiments
NASA). Until such technology Is avallable to SCS, immage anal-
yses will be limited to State or portion of State size.

0 The IRIS data will be imolemented into a geographic information
rvstem (GIS) technology to provide geo-reference, overlay
capability, and graphic map output. This summer three GIS
systems wlll be benchmarked and tested (MOSS, ADAPT, and the
Dangermond GIS). This plan requires familfarfzation of IRIS
and CART0 staff with several systems to be able to access and
use any of them that will provfde practical answers in the
most expedlcious time. Each system has been developed to fit
specific needs of the developer and whatever SCS decides to
implement will require further development and modification.

39-
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0 The GIS system that SCS implements in the next few years
will need to be able to work with line segment (polygons)
random point mapping areas and gradient mapping areas.
All digitization 'systems that will provide graphic ;;:;lay
for the GIS overlay analyses process are complex.
are an outgrowth of the CAD/CAM (computer aided design/
computer aided manufacturing) software development and
can be either roster or vector space. SCS has to develop
expertise in.this environment before we can utilize the
technology on a real time basis.

-- Please Note that personnel that work with data, data base
manaqement systems, GfS technoloqy, and dlgltiration tech-
nology are specialists that require years of experience to
become productive. They should not be required to flip-flop
into this field and oeriodicallv out into other software
development. This would be liki requiring SCS top drainage
destgn engineers to periodically work on conservation
planning.

.
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COMMENTS FROM THE NATIONAL SOIL SURVEY LABORATORY

BY

R. D. Yeck
Lincoln, Nebraska

Mainly, I will discuss the present status of the soil survey data and data-use
objectives for which I think we need to work. Before I get to that, there are a
few other items that I want to mention.

First, as Ted Miller mentioned, Dr. Erling Gamble, the geomorphologist located
at the MNTC, will now be assigned to work, upon request, in the Northeast as
well. He is an extremely capable scientist and we can look forward to some nice
contributions from him in the Northeast soil survey program.

I also want to mention progress on some research that I have mentioned before.
Warren Lynn and I are continuing to gather data on the properties of soils
containing glauconite and have submitted a paper for the 1982 American Society
of Agronomy meetings to propose new criteria for glauconitic families. I am
still working with a Spodosol data set that includes soils from all parts of the
United States. including Alaska. We have determined which data are highly
correlated and now are working to sort out the logic of those relationships to
develop useful, multiple regression relationships.

Over the last 5 years, NSSL has been involved in an increasing number of special
studies (Pb-Cd, soil moisture, and some foreign activities) as well as doing
more work with the ARS. The funding for the Pb;Cd  study has been discontinued so
sampling has stopped. The data already collected will be analyzed and reports
published for each crop sampled, the first report will be on wheat. The NSSL
will retain a minimal capacity for Pb-Cd analysis because, although the
equipment will remain, there will be no funds for analysts. However, other work
is being generated by projects in targeted areas where erosion is a major
concern. We will need to gather more data on eroded soils in support of those
e f f o r t s . Although some of this special work is reimbursable, the NSSL permanent
staff has not been increased so some priorities have to be changed. The extent
to which priorities will have to shift will depend on our future staffing. A
first round proposal was to reduce the NSSL staff by 40 percent by 1985.
Negotiations are underway and it probably won’t be that drastic, however, one-
half of the analytical staff scientists can retire in the next 2 years and, by
present guidelines, those positions would not all be filled. To compensate for
these reductions the choices, depending on the staffing, seem to be:

1. Continue to characterize soils at the present rate but decrease time spent
on evaluation of data.

2. Decrease characterization and data evaluation both.

This leads me to a discussion of the present status of data and expectations for
the structure and use of that data. By working together, I think we can make
more efficient use of all of the data in the Northeast and perhaps neutralize
some of the ground that we, and perhaps you, would otherwise lose by reduced
budgets and staffing.

27



We have been fortunate to have been able to collect laboratory data
uninterrupted in the soil survey for about 30 years. These data, however, are
still in a number of formats, and not yet as useful as we can make them.

At the NSSL, the ADP effort has primarily concentrated on capturing data from
analytical instruments, making the necessary calculations, and producing a data
sheet as a primary retrieval product. With that accomplished, we are increasing
work to get programs operable to retrieve data combinations from which
statements can be made about data relationships. Along with that, we still have
some older data that we are adding to the data base. The listing of pedons for
which data are computer-stored is available for the recent years (since 1978)
and we hope to add the older data within the year. We will need help from each
state to update the series names and classifications of those pedons before
those data can be the most useful. We plan to have lists of pedons analyzed by
NSSL sorted by state and by series available to you by fall. That listing of
pedons will help us locate gaps in the data. That is only part of the picture,
however, because there is a large body of data from pedons sampled in
laboratories in individual states that will not be included. We discussed that
at a meeting with our lab staff and the four principal correlators in Lincoln
recently. To help us avoid duplication regionally, it was recommended that a
task force be established to develop a national strategy to coordinate our data
gathering efforts. From such coordination, we should be able to see where we
may need more data in the northeast. We all stand to benefit from having a more
complete picture of the data available, regardless of source. It would provide
more information to bring to bear on decisions for use and management of soils
now and provide a planning guide to select soils on which we need additional
information. Such an approach is badly needed in our cooperative data efforts.

Now let’s talk some about the field data base. Most of you were acquainted with
and have worked with the mark-sense description forms. Efforts on that have
ceased because of technical equipment problems and because it was too cumbersome
to be practical in the field. We, as well as other people, are working on a
modified field description form that can be used with the ease of the present
SOILS-232 form but formatted so it can more easily be keyed into computer
storage. You will have an opportunity to make suggestions about modifications
to that form. The advantage would be the option to produce tabular
descriptions, portions of which could be sorted for comparisons with other field
data or with lab data.

This leads to the comprehensive objective of the ADP efforts with laboratory and
field data. With lab and field data both in ADP manageable formats, we can
combine both data sets for more complete analysis. This has several benefits,
including the ability to make correlation type decisions electronically. We
have some real opportunities to enhance the soil survey program through
coordination of efforts in gathering and using both lab and field data. Budget
restraints promise to reduce our staff and I’m sure we’re not alone. From that
standpoint, the sooner we can develop a system that will save us time and also
help us provide more complete information about our soils, the better.

In dOSing, I would like to suggest the establishment of an NECSSC committee on
data coordination. It could serve to establish a method of developing an
inventory of all significant soil characterization data (lab data and
descriptions) available on soils from the Northeast. Additionally, it could
help outline objectives for data use in the next several years.
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STATEOFNEWYORK
DEPARTMENTOFAGRICULTUREAND MARKETS

J. ROCERBARBLR,CO~I~ISSIONER
ALBANY. NEW YORK 121.75

(518)JJ7.2716

REMARKS OF EUGENE C. HANCHETT AT THE
NORTHEAST COOPE!UTIVE  SOIL SURVEY
CONFERENCE, ITHACA, NEW YORK

June 22, 1982

I wish to take this opportunity totharikyou for inviting
me to participate in your Northeast Cooperative Soil Survey
Conference. This is the second conference in which I participated,
and I know that this one, will be as interesting and informative
as the previous one in Pennsylvania. The title of the talk assigned
to me was "Soil Surveys in Agricultural Assessment". What I would
really like is to take some time to discuss with you the Land .
Classification System used as a part of the Agricultural Value
Assessment Program in New York.

Perhaps, a little background on the Land Classification System
and its inception would be in order.

For a number of years farmers, assessors and policy makers have
been searching for a better method of taxing agricultural lands. The
system previously used in New York was based on sales of agricultural
land. The assessed value for tax purposes, within very broad guidelines,
was basically up to how the individual assessor viewed the particular
parcel of land providing little or no uniformity statewide.

In New York State agriculture is New York's number one industry
which may be of a surprise to some of you. It is also the policy of
the State to preserve and protect productive farmland established by
an amendment of the New York State Constitution in 1969. Assessing
agricultural land was further recognized by the passage of the Agrir
cultural Districts Law in 1971 which provides for agricultural value
assessment. Since the passage of the law in 1971, a number of farm
organizations, interest groups and individuals vorked to find methodology
which would improve implementation of the agricultural value assessment
portion. Subsequently in 1979, the New York State Department of Agri-
culture and Markets contracted with the Soil Conservation Service to
develop a report on a procedure for placing a relative value on agri-
cultural land based upon the National Cooperative Soil Survey.
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Objectives were adopted for the proposed improvement of the
agricultural value assessment system. Briefly. the system should be
86 follows:

1. Based on available knowledge and proven research,
2. Understandable to farmers. tax assessors and general public,
3. Standardized so persons could use the Classification System

for any given acre of land in New York State,
4. Simple and inexpensive to implement.

The report in keeping with the objectives, was completed in 1980, and
found acceptable by the State Legislature. Consequently, the State
Legislature amended the Agricultural Districts Law to include a land
classification system and capitalization of income method for determining
agricultural values per acre.

Using the legislated system , agricultural value assessments are
determined according to the value of the landforagricultural  purposes.
When agricultural land has a higher value for development or other
purposes, the value in excess of its agricultural value is exempt from
real property tax. It is the intent of the law to provide an incentive
to farmers to keep their land in agriculture. The lav further requires
that the New York State Department of Agriculture and Markets and the
New York State Board of Equalization and Assessment develop, respectively,
a land classification system and a capitalization system. So much for
general background.

The law specifically states that it’s the responsibility of the
Commissioner of Agriculture and Markets to develop a land classification
system involving the ranking of soils with respect to productivity
capability and recognizing the effects of climate. The other part of
this package which is the specific responsibility of the New York State
Board of Equalization and Assessment and Cornell University, is the
development of a capitalization of income method based on the Land
Classification System that would provide a complete agricultural value
assessment program to be made available to farm owners.

fie ~theory of the capitalization of income method is that If there’s
a net return of, for example $50 for a particular soil group. and this
is capitalized by an established interest rate of .08Bl,the soils in that
particular soil group,%-eiworth $441.00 for agricultural purposes. The
net return to the land is based on a budget which reflects the cost of
doing business and the income received for a particular crop. Crops  were
not established by law and selected crops tiere’used’  for the budgeting
system. It is not my purpose to dwell on the capitalization of income
method but merely to explain that it is a part of the package necessary
to establish fair agricultural values.

In passage of the lav, the legislature stated that the system would
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be implemented in the next taxable year. Needless to say, with the
law being passed in Spring 1980 with the requirement that the system
be ready to go into effect for the next taxable status year which in
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most cases begins May 1st unusual effort was needed to put the system
in place.

In cooperation with the Agronomy Department at Cornell University
and the Soil Conservation Service the mineral soils in the state were
divided into ten groups. The organic soils divided were handled by a
separate criteria and placed into four groups.

In the report prepared for the Legislature. the.method of pro-
ductivity index chosen, was that of total digestive nutrients (TDN's),
in tons per acre per year. The next step was to determine the crops
for the productivity index. It was decided to use corn silage and hay
as corn silage and hay was grown over 70% of the farms in the State.
Following this, the rotation had to be established and the most intensive
rotation to provide sustained usa of soils selected was that of 70% corn
silage and 30% hay. The other factors involved incorporation of the
use of the National Soil Loss formula; therefore to do this prudently
yield was determined to be the best then reduced by a harvesting manage-
ment factor to an average yield. This may sound complicated, but I
can assure you that Dr. Shaw Reid In the Agronomy Department worked this
out and makes it appear very simple once it's in a published form.

The method of ranking a soil mapping unit for a given soil used
in a rotation of C7H3 with 70% corn. and 30% hay times prudent yeild for
their respective crop times the TDN factor which was .2 for corn and
.5 for hay. This provided the total TDN tons per acre per year. In
this case, It was 3.27. If this particular soil had had the highest
TDN value of the soil in the State, then it would have received an index
100. For example, a soil which would yield a TDN .287 tons per acre
would be placed in soil group 2 based on the soil productivity index
established for the mineral soil group. Index and Soil Group are
shown below:

Soil Productivity Index

90 - 100
80 - 89
70 - 79
60 - 69
50 - 59
40 - 49

. . .

30 - 39
29 or less - Marginal cultivated usas ’

Soils not suitable for pasture or
other cultivated uses and not
identified above or below

Marsh, wetlands and organic6 not farmed

Soil Group

1
2

2
5.
6
7
8

9

10

3(
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Using the system outlined previously, the mineral soils in the
state were placed in one of ten soil groups. Groups 1 through 6 were
subdivided by the need for lime to maintain soil productivity and soil
till.

Moving on, now we have the soils list prepared, the next step was
to have it reviewed by a State Technical Committee which was established
as an oversight committee to provide guidance assistance in implementing
the system, After being reviewed by this conrmittee.  a list of soils in
each county was submitted to the County Soil and Water Conservation
Districts for their review. In addition to the County Soil and Water
Conservation Districts, the county agricultural districting advisory
committees were asked to provide comments. Comments were received
and we had the system ready to place into effect In la~te February 1981.
This was about a month later ~than  we-hoped  to have it in effect, but I
am sure you can appreciate the fact that as of Septemoer  sirat 1980 we
did not have a single soil in the computer system at the Agronomy
Department at Cornell. So from September First until the middle of
February people worked nearly round the clock, and certainly I cannot
say enough for the excellent cooperation received here at Cornell.
Because there were a lot of concepts that were not quite as clear cut as
originally thought the team effort of soil scientists, agronomist and
economists was extremely important.

Now we are at the point of implementation. How did the system get
implemented. The key to implementation was, well. I guess there were
several parties involved but basically here’s how it worked. The landowner
had to come to the Soil and Water Conservation District office and outline
the boundaries of each tax parcel that he wished to apply for agricultural
value assessment on a soils map. The district personnel then identified
the soil and entered It on the soil group worksheet and determined the
number of acres of the soil by group. Woodland, although originally to
be a part of the system was not a part of the system last year or this
year partly because of the difficulty in determining productivity to
place it within groups that would be compatible with the current soil
groups. Once the Soil and Water Conservation Districts had prepared
information for the landowner. then he had a choice. He could take it like
it was or if he had questions, he could ask to have it reviewed if he
didn’t like the placement of a soil in a certain group. To provide for
such problems a review. process or an appeals process was established.
Should anyone be interested, I would be glad to provide additiqnal
inf 0-t ion.

The landowner then took his soils information to,the assessor and the
assessor then had to do two things: first, he had to figure the value of
the land, using whatever method was in his’to& for highest and best use
for all land or whatever system he was using. Then  he had to figure the
agricultural value assessment and identify the difference. In other
words. if using the highest and best use In a particular town for a given
tax parcel came to be $10,000, and using the ag value assessment method
came out to be $8,000. Thus, the landowner would be exempt on the entire
tax on $2.000.
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The system is purely voluntary on the part of the landowner,
however, should the landowner wish to use it, and it was to his
advantage, the law requires the assessor to usa the system. There
has been considerable discussion about whether the assessors might not
raise the tax on buildings to offset this tax loss. I don’t prefer
to become involved in that discussion.

Of course, we weren’t perfect the first year in developing o u r
system and didn’t think we would be. After implementing it we learned
that there ware some problems with respect to flooding and drainage,
for instance, some of the very poorly drained soils had been included
with poorly drained. Also, some cases of stoniness soils were not
mapped as stoney or not delineated as stoney as they reallywere. So
in 1982, we made provisions for allowing this to be changed. There
were numerous situations where flooding existed that couldn’t readflv
be identified through the use of soil survey;, A procedure was
developed in which a landowner, based on an affidavit showing crop,
percentage of crop loss within the last ten years, could have a
particular soil placed in a lower soil group. This seemed to have
worked very well. In respect to placing soils in a lower group, the
affidavits were processed by the Soil and Water Conservation District
office or the Agricultural Advisory Districting Committee. Their
recommendations were then forwarded to the Department of Agriculture
and Markets for appropriate action by the Commissioner. We had
approximately 400 requests for reduction or placing a soil in a lower
group as a result of flooding this current year.

I forgot to indicate that at the end of the 1981 year there were
about 24,300 individual tax parcels in which the soils were requested
by landowners. No. all of these did not enter into the agricultural
value assessment program. Some of the landowners found they were better
off not to. I think this represented a real interest on the part of
the landowners to look into the new program and determine its value as
it applied to them. I would say that 24,000 parcels processed represented
an outstanding job on Soil and Water Conservation Districts’ part. One
district alone processed over 2500 parcels. The current year, the number
of parcels processed is reduced significantly - around 6,100 parcels
were processed. There has also been about 1400 revisions or requests
for revision or change as a result of changes in the soil master list
for use in 1982 over the one used in,1981!

This, very briefly, attempts,to  cover development of the Land
Classification System which, as most of you can guess, was one of
intensive work; one which we are continuing to refine. One element
which I have not discussed is climate. This has been a very difficult
issue because of the difficulty in delineating specific climatic areas
based on the lack of good scientific data. However, we feel that at
the present time, based on data available. we have adequately incorporated
climate into the system because soil productivity is reflective of the
climatic region in which the soil has been formed.
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We are extremely pleased with how well the system has worked
and also with the acceptance by landowners. We held six informational
sessions last year to get a feel for how the system should be improved.
I have discussed the areas in which.improveioents  were made, i.e. flooding
and stoniness. From the information sessioi%, comments received
indicated that although there may be additional improvements necessary
the system was basically in the best interest of landowners state-
wide.

I would like to say once again if it hadn't been for the out-
standing cooperation of the various parties involved, Cornell University,
State Soil and Water Conservation Committee, Soil and Water Conservation
Districts, Soil Conservation Service, and the State Board of Equalization
and Assessment, it would have been more difficult to pace the system into
effect. Also, not to be overlooked is valuable information and educational
assistance from the Cooperative Extension Service and various farm
organizations and groups.

Thank you for the opportunity to meet and discuss this with you.
I should be vary happy to provide additional information to any of you
who would like to know more about the system-

.
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RESOURCE INFORMATION LABORATORY AT CORNELL UNIVERSITY
BY

Ernest E. Hardy, Director, R.I. Lab.
Cornell University, Ithaca, N.Y.

The topic that I am going to be talking about today is the Resource

Information Laboratory in New York State as part of the Cooperative Extension

Service. I’m not sure there’s another one like it anywhere else in the country,

so perhaps you who are not from NYS will have a different idea of a project and

a program that is going on here in our Extension service.

I’m one of the many people who has trouble with memory and I forget such

everyday things as my wife’s name, which amuses a lot of people. Many times

there are real sharp looks of consternation on our friends’ faces when I call

my wife (her name is Jane) Ruth or Janet, or something like that. I  f ind

that many people have trouble with memory, but the most severe case I’ve heard

was related to me by Peter Noyes,  one of the Cornell football coaches who does

a lot of recruiting. Well, he was in Candor about two years ago, and they had

a big fellowonthe line who weighed close to 300 pounds. He didn’t move very

much but Pete thought he’s so dam big that if we can run our plays around him

that will give us a plus on offense and so they were looking at him quite seri-

ously. Pete went up and tapped him and said, “Say, you’re doing quite well.

How old are you?” The boy paused (to count on his fingers) and said, “17.”

Pete said, “Well, that’s pretty good; you’re doing some very good things

there . What’s your name?” He paused again (lots of hand waving) and said,

“Wilbur.” Pete was a little perplexed; he thought, boy we’ll never make it

with this guy at Cornell, so I’ll just walk away and forget him. He was walking

away from the field and he thought he could understand the part of figuring his

age on his fingers, but he couldn’t figure out what all the hand shaking was

when he asked Wilbur his name. So, he went back and said, “Say Wilbur, I know

you counted your age up on your fingers, but what was this (waving hands) all



about?” And Wilbur said, “Oh, that’s Happy Birthday To You, Happy Birthday

To You.”  So, when it Comes to memory, we all have crutches of one kind or

another that we use.

One of the biggest crutches that we use in working with natural TeSOUrCeS

is maps. We just can’t remember things. We ride around the countryside and

we look at soils; we look at situations; we look at forests. We can’t really

remember all of the things that we’ve looked at, so we come up with helpful

methods.

Several years ago we did a project in NYS called LUNR (the Land Use and

Natural Resource Inventory of NYS) which identifies and maps some 155 dif-

ferent land uses in NYS. And, as an outgrowth of that, we had a great in-

crease of interest in air photos among local government officials, county

agents, Extension staff, soil scientists, and others in looking at area

measurements and using these maps as memory jogs.

At the time no one had any intention of starting an organization or

anything called the Resource Information Laboratory (RIL). Over time there

were so many calls from Extension staff people and from local government people

around the state that it became almost a full time job to answer information

requests about the land use patterns within NYS. That job, in part, fell to

your’s truly, and I did a lot of traveling and talking to get this sort of

information started.

Gradually, we started collecting things. And, one thing I had learned

in my travels around NYS was that junk dealers never seem to go out of business.

Have you ever seen a junk yard that failed? I’ve never seen one fail and this

is a rather good lesson. If you want to stay in business a long time and be

successful at something, just start collecting a lot of junk, Somebody’s

going to want it. So, that’s what we did, more or less, We started collecting

a lot of junk. This gets to sound like an insult a little later, because one
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of the things we collected was soil survey bulletins. We started collecting

a lot of things that others didn’t want. We started collecting old air

photos, old maps, and old projects that people had done, like Dick Arnold’s

Grape Study. We’ve got all the soil survey bulletins--the new and the old-

ones. We've got the old maps back to the 1800 series. We can see where the

old roads went and where the old houses were. And, sure enough, as time

progressed a lot of people wanted to come back and look at the “old junk”

that we collected.

One of the things that is really interesting to us is that people will

come back to request a project that was done in some department 15, 20. or 25

years ago, They’ll come back and ask if there is any chance that anybody has

still got those base maps around. If we possibly can, we try to locate the

material for the people. Well, one of the greatest examples of that was the

REA (Rural Electrification Administration). How many of you here remember

that organization? REA in the 1930s went through all of the topographic maps

of NYS and identified, in conjunction with what soil information they had,

the locations where they felt agriculture could remain strong enough to sup-

port the cost of electric lines installed in the area. After the project

these maps were pushed aside and were left in an Ag Economics office over in

Warren Hall. Just about three years ago the professor in charge was getting

a little tired of the mess and clutter the maps created and he actually had

all the RRA maps in a trash barrel, sitting at the door, ready to be pushed

into the hall for the janitor to throw out. And, believe it or not, at that

precise time a fellow from down the hall in Rural Sociology came by and asked

in a bemused way, “Whatever happened to all the work that was done by the REA

in locating rural areas where it would be satisfactory to install electric

lines?” The man in charge of the maps said, “Well, it just so happens that

-3-
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we’ve got all that stuff right here. If you’d like it, we’d be happy to

give it to you.” So he presented him with the garbage barrel full of old

maps and the fellow went away delighted that he had salvaged the stuff from

the REA era.

We work with a large collection of materials. We have a nice facility

at the airport with room for about 20 work stations. We base a great deal of

our work on three major sources of information. First, we rely very heavily

on topographic maps. The second major source is soil bulletins; we think

we have more land resource information on one page of a soil bulletin than

any other one page you will get your hands on. Third, we use air photos.

By using those three basic sources of information, we find that we can gener-

ally start to work on most any problem that is brought in to us from anywhere

in the state.

The Lab maintains contact with every local government unit in the State

of New York which is some 900 towns, about 900 villages, 62 cities, and 62

counties. Within the local government areas there are groups interested in

natural resources which some of you may be familiar with. They include En-

vironmental Management ,Councils, Conservation Advisory Commissions, and what-

ever special groups may be spun off, such as’8 group working on wetlands map-

ping, wildlife preservation, or open space inventory. And, of course, the

Planning Offices across the state rely a great deal upon the kinds of resource

information we work with.

In 1977 our laboratory was moved from a rather precarious administrative

position to Cooperative Extension Administration. Under Cooperative Extension

we were given more permanent status. We have a number of positions on “hard”

money. (Those of you who aren’t initiated in this business yet will find out

sooner or later that “hard”  money is important; “soft”  money is nice, but it

is dangerous.) And, we also have a number of the dangerous positions--the
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soft money kind where we work on special projects.

The Laboratory has a rather simple charge. It is supposed to provide

information on natural and other kinds of resources for anyone in the State

of New York who wants it. In addition, the Lab can do research anywhere in

the State on land use problems. That’s a nice charge to have because there’s

hardly a piece of land that you will look at and can’t think of some sort of

research to do on it. In addition to that, we can do research anywhere in

the United States provided the research has a product that will be useful to

us in NYS. That is really a convenient way to get somebody else to pay your

research bills. Occasionally we do some rather major projects in other parts

of the world.

Perhaps the services of the Laboratory are unique. We run training

programs. We can accommodate about 15 people in a training program at one

time. If we get into a situation where we have larger groups, there are

facilities on campus that we can use. We provide technical services to

assist people in actually doing various kinds of resource inventories. We

can hire and release personnel as we need them to do this kind of work. We

provide space to work. If people are interested in trying out new equipment

that we have on hand or working with some of our resources, they are invited

to come to the Lab and spend a few days. A team of technicians comes down

from SCS in Oneida County on a rather regular basis to use some special equip-

ment to make better use of color infrared photography for soil classification.

The public also uses our materials. We have a copy service and we provide

copies of information that we have on hand to people who wish to pay the cost

of reproduction.

Occasionally some of the projects that we get involved with are a little

over our head, but most of them come off successfully. For example, we did

-5-
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all of the land use information for the Catskill Program which was carried on

here about five years ago. We’ve done a lot of work with the Tug Hill Study

Commission which is still a viable organization. On occasion we have gotten

together with Fred Gilbert to work on compilation of the NYS Soil survey

bulletins. We lost that contract though, to some people down in, where was

it--Leavenworth? Yes, the labor cost was a lot cheaper inside those walls

than it was inside these ivy-covered walls. So we had to give up on that one.

We’ve done some extremely detailed projects on such things as wetlands

inventories. I think the Riverhead, Long Island Wetland Inventory is probably

the best one of its kind that I know of anywhere in the country. I’ve never

seen anything equal to it. We also get into a lot of what you might call

rather “hot” situations, and some are literally “hot”. For example, at one

site in southern New York State, down near the major city, there was a research

station working with radio-active plutonium. They had a fire and explosion

that left an area that’s perhaps rather hot from radio-active plutonium with

a half-life of, I keep in mind, 22,000 years. We went to our radiation safety

officer here at Cornell, and he said he did not want to see any of our people

walking on that property at all. So, we haven’t actually been on it. But we

have been able to develop a sequence of 15 sets of air photos for that site.

So it has been possible to document historical developments on the property,

the location of the buildings, the location of the dumps, the size and the

growth of the pond that was built there. After the fire we could show the

building foundations and so were able to generate a fairly complete history

of the activities of this research station.

In another instance there was a village relying upon one small watershed

for its source of water and it developed a very high nitrogen content. Well,

as the land use patterns of this watershed were studied, it was quite obvious
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that a couple of farmers were using the entire watershed for continual corn.

And furthermore, they were using a considerable amount of manure on this small

watershed. The watershed provided the water resources for just 2 or 3 wells,

which are the main source of water for the village. A historical record of

what happened in that watershed was developed and it showed that a lot more

of the land had been cleared. They had changed the cropping patterns, and

sure enough there was an opportunity for a lot more nitrogen to be feeding

into this water supply. Well, we learned a very good lesson here.

A previous speaker mentioned the problems you have when you get lawyers

involvedwiththings. When you deal with natural resources, the minute you get

lawyers involved with the issue on either side and they decide to sue, you’ve

lost your case as far as natural resources are concerned. It doesn’t matter

which side wins the law suit. Becuase the lawyers want to settle for immediate

financial return only, what happens to the natural resources in the long run

is not considered in the settlement. Consequently, on these kinds of issues,

if it is possible to keep the lawyers out of the fight, we can probably come

up with a solution that will be quite serviceable. In this case it was possible

to do that. The farmers are working very nicely with the Extension Service,

the SCS, and the local government agencies. They are trying to set up patterns

of management that will reduce the nitrogen content. The village is willing

to say, “OK, we’ll buy bottled water for the infants for a few years to see

if we can get the nitrogen level back down

project that has been going on and off for

time there have been some good results.

to where it belongs.” That’s a

about 18 months now and during that

One of the more interesting projects that we did was through some of the

western states where we analyzed the amount of pivot irrigation that was intro-

duced during 1972 to 1979. Satellite imagery was used for that project. By



putting the image from one date into one color and the image from the second

date into a second color, all of the irrigation in both years comes out in

one color and that from the first year only comes out in a different color.

All you have to do is hire somebody who isn’t color blind and go ahead and

count the dots. The pivots show up as little l/8 inch rings on the

and it works out to be a simple task.

The major amount of work going on right now is associated with

imagery

water

quality, and the biggest issue, of course, is landfills. Through ,the use

of landfills we have a system that concentrates all of

locations. As a result, we are getting some hot spots

point source pollution. One has to wonder if Tompkins

is better off with a few really hot spots of pollution

several very weak ones. We’ve got one hot spot sitting

headwaters of the Cornell water supply that is not far

The retaining pond is right up to the brim.

our trash into a few

of really high-volume

County, or any county,

than it was with

right on top of the

from breaking loose.

What do we do with a closed landfill? Well, some of the things that can

be done seem to be very helpful. We can provide time-lapse analysis. Through

arrangements with the National Archives of the Smithsonian Institution we can

acquire air photos that go back over 50 years. If we can gobackto the 193Os,

we can start looking at the site before anybody started dumping there. We

can determine the original configuration of the bottom of the site. We can

figure out the drainage pattern. We can estimate the approximate rate at which

the place was filled. We can give you a rough estimate of how much fill there

is. And, we can probably give you the point where the runoff is now discharging

from the site. If you have those things to go on, and you can dig back a little

bit into the history of the business of the area, you can usually figure out

what kind of refuse is in that site. In addition, you can often locate test
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wells and you can actually come up with some good information on how much

of a pollution problem you have.

Other services provided at the Lab include reproduction of all LDNR

materials; we are the designated repository for the Agricultural District

maps of NYS (for those of you from other states, that’s an arrangement in

NYS where farmers can declare their land in an agricultural district and

have some protection from encroachment on their land resources by being so

designated); we have the watershed maps of the State; we keep all old and

new soil bulletins on hand; we provide satellite imagery from the Landsat

series of satellites; we are a sales agency for the topographic maps from

the US Department of Interior; and we provide technical services for people

who wish to have special projects done in the way of resource inventory in-

formation.

I’m quite happy with the fact that the name of the Lab doesn’t say land

resources or forest resources or anything in particular. It just says Re-

source Information Laboratory. That means.we,can  include economic, social,

cultural, land, natural, and any other kind of resources we need to. As a

result, we do get involved with population problems and other kinds of

problems as well.

I have a few slides that will give you an idea of the things that go

on in the Lab. But this is the background I wanted to present. I invite

anyone to visit the Resource Information Laboratory. If there is any way

we can be of assistance, we’d be happy to hear from you.
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PANEL DISCUSSION ON INTRODUCTION AND PRESENTATION
OF SOIL SURVEY INFORMATION

Gerald W. Olson, Chairman

This slate of speakers had the following presentations:

I n t r o d u c t i o n  - A New perspective of Soil Science. . . . G. W. O l s o n ,
Chairman

Educational Programs to Encourage the Agricultural
Use of Soil Surveys in Pennsylvania . , . . , . . . . R. F. Shipp

The Virginia Soils and Land Use Program: A Unique
Approach to the Use of Soil Surveys . . . . . . . . . T. W. Simpson

Maryland’s Third Generation Soil Surveys: An Assess-
ment of Soil Survey Demands and Product Satisfaction. F. P. Miller

Of special significance is the fact that these papers were also
presented the following week at the meetings of the Northeastern
Branch of the American Society of Agronomy. At the Soil Survey Con-
ference soil scientists are largely’talking to themselves, but at the
ASA meetings the audiences are much expanded.



A New Perspective of Soil Science. Gerald W. Olson, Cornell University.

A new perspective of soil science is given in the book Soils and

the Environment: A Guide to Soil Surveys and their Applications pub-

lished by Chapman and Hall (London), Methuen (New York), and Dowden

and Culver (Stroudsburg, PA) as the first volume (in English and Span-

ish) of a series on “Environment, Energy and Society.” Soils are the

most important resources of any society, and must be considered pri-

marily from the geomorphic landscape perspective. When soil profiles

(pedons) and soil map units are the entities of focus, then ancillary

sub-disciplines of soil science are enhanced through the technology

transfer process of correlation and prediction. Widespread detailed

soil mapping and greatly accelerated publication of soil survey re-

ports necessitates that thb.:soil survey perspective be adopted in or-

der to facilitate data transfer from one point to other areas from

subdisciplines of soil science (physics, chemistry, mineralogy, biol-

ogy, fertility, genesis, classification, management, and conservation).

The soil survey perspective also enables a multitude of correlations

and predictions to be made with other disciplines including plant sci-

ence, economics, engineering, forestry, geology, planning, public

health and nutrition, ecology and wildlife management, and many others.

This new perspective is rapidly gaining prominence and numerous exam-

ples will be given of the enormous potential for improving soil sci-

ence and land use through data correlations to soil surveys and con-

sequent technology transfers.
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Educational Programs for Agricultural Use of Soil Surveys

by

R.F. Shipp.  J.H. McGahen and J.E. Baylor

The Pennsylvania State University

Introduction/Background:

The purpose of this paper is to present a discussion of how the soil
survey and related soils information is made a part of extension-education
programs in the state of Pennsylvania. The paper deals only with agricul-
tural use considerations.

Since 1970, twenty (20) Pennsylvania county soil surveys have been
published. Eleven of these were published over a 10 year span for an average
of one per year. Then in 1981, 9 were published. These reports were
introduced at county meetings for farmers and the general public according
to a Memorandum of Understanding which exists between the Soil Conservation
and the Cooperative Extension Services in Pennsylvania. These one-time
meetings although useful do not serve well as a continuous and meaningful
educational program for the use of soil surveys in agriculture. More
programs are needed and are used in Pennsylvania to fill this need. The
remainder of this paper deals with these programs and zeros in on corn and
alfalfa growers programs which not only use soil survey information but also
provide data which make the potential yield concepts of soil productivity
more meaningful in Pennsylvania.

Discussion:

Soil surveys and related soils information are part of several on-going
extension/education programs in Pennsylvania. Some of the more noteablc
examples are as follows:

Basic Soils Courses
New Farmer Short Courses
Soil Fertility Schools
Agronomy Ag-Service Schools
Turf Schools and Trade Shows
Forage, Seed and Fertilizer Workshops
Crops and Fi,eld  Days
In-Service Training
TVA Demonstration Farms
Soil Testing Program

These programs and activities reach a wide variety of agriculture related
audiences. Included are professionals of all types, dealers, ag-industry
people, seed, limestone and fertilizer sales persons, county agents, consult-
ants, the general public and others as well as farmers and producers.
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The soil testing program makes daily use of soil survey information
and reaches nearly 80,000 people annually. The amounts of fertilizers
(plant nutrients) recommended by The Pennsylvania State University soil test
program is based in part on the potential yield productivity of soils as well
as on chemical analyses of the soils and the nutrient needs of crops to be
grown. For example, Pennsylvania soils are all placed by series name into
one of 5 productivity groups. These groups reflect the degree to which soil
depth and soil drainage characteristics may limit potential crop yield.
Prbductivity  group 1 ;oils are
soils have the least potential

Soils are placed into the

IJrainage 40 20-40 20- - -

1 2 3Well Drained
Moderately We1 1 Drained 2 3 4
Somewhat Poorly Drained 3 4 5
Poorly and Very Poorly 4 5 5

Drained

the most potentiall;  productive & group 5
for crop yield.

five groups as shown in the following table.

Depth, inches

The soils (name implied) in each group have been assigned an estimated
yield potential corresponding to the degree of limitation by these physical
factors. These are listed for corn and alfalfa in the following table.

Productivity Corn Alfalfa
Group bu/acre tons/acre-- - - -

1 150 6
2 125 5
3 125 4
4 100 NWS’
5 100 NWS*

*NWS  = not well suited

The soil test user is asked to enter the name of the soil onto the soil
test information sheet provided. Thus, the quantities of plant nutrients
recommended are based not only on representative soil sample chemical analyses
but are based also in part on the yield potential established for the given
soil from depth and drainage considerations.

It is recognized that actual yields from given soils on given fields
will differ widely from these estimated yield potentials as a result of
particular growing seasons, crop varieties, levels of management, incidence
of insects and diseases, weed control, herbicide residues, timeliness of
planting, harvesting, and many other factors. However, these yield goals
were established in 1965 in the soil test program as the most realistic,
average yields conceivable for the soils of Pennsylvania assuming reasonably
good management.
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1 Actual, measured yields for corn and alfalfa have since been obtained
through two on-going extension/education programs administered by J.H. McGahen.
Extension Corn Specialist and J.E. Baylor, Extension Forage Specialist. The

I

remainder of this paper deals with a brief discussion of the yield data from
these programs and how these average, measured yields from farmers fields
compare to the potential yield goals established in 1965.

I
The Pennsylvania Five Acre Corn Club data summaries provided the following

14 year average yields (1968 through 1981) by soil productivity group.

I
Productivity Corn Yield

Group bu/acre

I
1 141
2 139
3 129
4

1
130

These results have not been statistically analyzed but are based on
2626 individual crop yield measurements. Corn yield potentials for the soil

I
productivity groups as currently implemented and as proposed to be changed
and implemented into Penn State’s soil test program are shown in the following
table.

Corn Yield Potentials

Proposed

Productivity
Group

1 and 2

bu/acrc

150

3 125 3 and 4 12s
4 100
5 100 5 100

I The Pennsylvania Alfalfa Growers Program data summaries provided the
following 5 year average yields (1977 through 1981) by soil productivity
group.

I
I

I

Productivity
GrOUp -

1
2
3
4

Alfalfa Yield
tons/acre--~-~-.-___

6.0
5.6
5.2
5.2

I
I
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Again, these results have not been statistically analyzed. Average
yields are based on a smaller sampling - 227 individual crop yield
measurements. Alfalfa yield potentials for the soil productivity groups
as currently implemented and as proposed to be changed and implemented
into Penn State’s soil test program are shown in the following table.

Alfalfa Yield Potentials

Current Proposed

Productivity Productivity
GI-Ollp tons/acre Group tons/acre

1 6 1 and 2 6
2 5
3 4 3 and 4 5
4 NWS
5 NWS 5 NWS

These yield data results from both the corn and alfalfa growers programs
indicate that the current estimated yield potentials for the soil productivity
groups should be adjusted to more accurately reflect the average yields
being obtained from farmers fields throughout Pennsylvania.

Summary/Abstract:

Newly published county soil survey reports have historically been
presented to farmers, professionals, and the general public at local meetings.
These introductory type meetings are often held once in a county. The
structure and format of these meetings are usually stipulated in memorandums
of understanding between the Soil Conservation Service and Cooperative
Extension. Although these meetings to introduce newly published soil surveys
are educational and serve a useful immediate purpose, other educational
programs are needed to provide for more continuous and meaningful use of soil
surveys and soil information by farmers. This paper explores other extension
sponsored educational meetings, workshops, seminars plus soil test and corn
and alfalfa growers programs used in Pennsylvania which have provided a) a
more continuing use of soil survey information by farmers and growers and b)
necessary background and up-to-date data for adjusting soil yield potentials
by soil type.
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The Virginia  Soi ls  and Land Use Program

Thomas LI. Simpson

V i r g i n i a  P o l y t e c h n i c  I n s t i t u t e  a n d  S t a t e  U n i v e r s i t y

A  de ta i l ed  (Order  2 )  so i l  su rvey  represen ts  the  mos t  de ta i l ed  eva lua t ion
of  a  natural  resource conducted on a county wide basis. Approx imate ly  t en  to
twenty  man-years  a re  requ i red  to  p repare  ade ta i l ed  survey  fo r  a  t yp ica l  county .
D u r i n g  t h e  c o u r s e  o f  a  s u r v e y , inputs are made from many people not  direct ly
involved in day to day mapping. T h e r e  a r e  a n n u a l  f i e l d  reviews in  wh ich  re -
p r e s e n t a t i v e s  f r o m  a l l  c o o p e r a t i n g  a g e n c i e s  r e v i e w  t h e  p r o g r e s s  o f  t h e  survey  a n d
a s s i s t  w i t h  m a p p i n g  a n d  c o r r e l a t i o n  p r o b l e m s . Pedons  are descr ibed and samples
a r e  c o l l e c t e d  a n d  a n a l y z e d  t o  c h a r a c t e r i z e  t h e  m a j o r  soi Is o f  the  county . Farmers,
e x t e n s i o n  a g e n t s ,  f o r e s t e r s ,  enqineers,  p l a n n e r s ,  a n d  o t h e r s  a r e  i n v o l v e d  i n  t h e
d e v e l o p m e n t  o f  y i e l d  e s t i m a t e s ,  u s e  i n t e r p r e t a t i o n s ,  a n d  e s t i m a t e s  o f  s o i l  p r o -

p e r t i e s . A large t e a m  w o r k s  t o g e t h e r  t o  d e v e l o p  a n d  c o m p i l e  t h e  f i n a l  m a p s  f o r
p u b l i c a t i o n . A s s i s t a n c e  is~provided  a t  n a t i o n a l ,  s t a t e ,  a n d  l o c a l  l e v e l s  i n
p r e p a r i n g  t h e  f i n a l  n a r r a t i v e  r e p o r t . The survey is  completed and the publ ished
s o i l  s u r v e y  i s  u s u a l l y  r e l e a s e d  w i t h i n  o n e  t o  t h r e e  y e a r s  a f t e r  t h e  f i e l d  p a r t y
l e a v e s  t h e  c o u n t y . W h e n  t h e  r e p o r t  i s  p u b l i s h e d , the re  i s  usua l l y  a  p resen -
tat ion ceremony and,  in  some cases, a  o n e  h o u r  t o  o n e  d a y  t r a i n i n g  s e s s i o n  f o r
i n t e r e s t e d  p e o p l e .

In most c a s e s , o n c e  t h e  f i e l d  m a p p i n g  p a r t y  l e a v e s  t h e  c o u n t y ,  n o  o n e  i s
a v a i l a b l e  t o  a s s i s t  t h e  l o c a l  g o v e r n m e n t  i n  m a t t e r s  r e q u i r i n g  s o i l  s c i e n c e
e x p e r t i s e . I n  a d d i t i o n , t h e r e  i s  u s u a l l y  l i t t l e  a s s i s t a n c e  p r o v i d e d  i n  promotinq
p r o p e r  u s e  a n d  i n t e r p r e t a t i o n  o f  t h e  s o i l  s u r v e y . We, t h e  p a r t i c i p a n t s  i n  t h e
Na t iona l  Coopera t i ve  So i l  Survey , t h e n  c o m p l a i n  a b o u t  t h e  l a c k  o f  u s e  o f  s o i l
s c i e n c e  e x p e r t i s e  a n d  a b o u t  t h e  m i s u s e  a n d / o r  l a c k  o f  u s e  o f  s o i l  s u r v e y  i n -
fo rmat ion . S h o u l d  w e  e x p e c t  a n y t h i n g  d i f f e r e n t ?

\Je s p e n d  h u n d r e d s  o f  t h o u s a n d s  o f  d o l l a r s  c o l l e c t i n g ,  s t u d y i n g ,  packaginq,
a n d  s e l l i n g  t h e  i n f o r m a t i o n  i n  a  s o i l  s u r v e y  r e p o r t  b u t  p r o v i d e  l i t t l e  o r  n o
a s s i s t a n c e  i n  t h e  u s e  o f  t h i s  t e c h n i c a l  d o c u m e n t  a f t e r  p u b l i c a t i o n . We do not
p r o v i d e  a s s i s t a n c e  f o r  m a t t e r s  r e q u i r i n g  s o i l  s c i e n c e  e x p e r t i s e  b e y o n d  t h a t
a v a i l a b l e  i n  t h e  s o i l  s u r v e y  r e p o r t , W e  e s t a b l i s h  a  p e r f e c t  s i t u a t i o n  f o r
abuse or “no use” o f  t h e  s o i l  s u r v e y  i n f o r m a t i o n . T h e  f a c t  t h a t  t h e r e  i s  s t i l l
c o n s i d e r a b l e  u s e  ( a n d  o v e r u s e )  o f  t h e  i n f o r m a t i o n ,  d e s p i t e  o u r  n e g l e c t  a f t e r
p u b l i c a t i o n , i s  a  t r ibu te  to  t remendous  need  fo r  so i l s  in fo rmat ion  and  so i l
s c i e n c e  e x p e r t i s e .

What  can be done to improve the use of  soi l  survey informat ion and s o i l
s c i e n c e  e x p e r t i s e ?  T h e r e  a r e  s e v e r a l  p r o g r a m s  w h i c h  h a v e  t h i s  a s  a  coal. I
w a n t  to d i s c u s s  t h e  u n i q u e  e f f o r t s  t h a t  h a v e  b e e n  m a d e  i n  V i r q i n i a  f o r  n e a r l y
t h i r t y  y e a r s .

H is to ry  o f  the  Program-_-_-

V i r g i n i a  P o l y t e c h n i c  I n s t i t u t e  a n d  S t a t e  U n i v e r s i t y  (VPI&SU) b e g a n  a
c o o p e r a t i v e  m a p p i n g  p r o g r a m  w i t h  f e d e r a l  a g e n c i e s  ( n o w  U . S . D . A .  S o i l  C o n s e r v a t i o n
S e r v i c e )  i n  t h e  1930’5. T h i s  c o n t i n u e d  d u r i n g  t h e  19110’s w i t h  s e m i - d e t a i l e d
maps being made of  numerous mountainous and rural  count ies. I n  t h e  e a r l y  1950’s
i n t e r e s t  b e g a n  developinc  to provide mOre  d e t a i l e d  i n f o r m a t i o n  f o r  u r b a n  a r e a s
around Washington,  D.  C. I n  1 9 5 3 ,  a n  a g r e e m e n t  w a s  r e a c h e d  f o r  VPltSU  to pre-
p a r e  a  d e t a i l e d  m a p  o f  F a i r f a x  C o u n t y  o r i e n t e d  t o  u r b a n  l a n d  u s e s . The agreement
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i n c l u d e d  a  cost s h a r e  of $ 3 0 , 0 0 0  fro21 the county. I t  was  a lso  agreed  tha t  s i t e

s p e c i f i c  t e c h n i c a l  a s s i s t a n c e  b e  p r o v i d e d  t h e  c o u n t y  a s  r e q u e s t e d  d u r i n g  t h e  c o u r s e
o f  the  survey . When  mapping was completed in  1955,  enouqh demand for  technical
a s s i s t a n c e  h a d  d e v e l o p e d  t h a t  F a i r f a x  C o u n t y  r e q u e s t e d  t h a t  a  s o i l  s c i e n t i s t  b e
assigned permanent ly  to the county. T h e  c o u n t y  a g r e e d  t o  c o n t r i b u t e  f u n d s  t o
VPltSU  t o  p a y  t h e  s a l a r y . T h i s  a g r e e m e n t  r e m a i n e d  u n t i l  1 9 5 9 ,  w h e n ,  w i t h  a
change in  personnel , Fa i r f ax  County  h i red  the  new so i l  sc ien t i s t  as  a  coun ty
employee. In the mid 1970’s F a i r f a x  C o u n t y  h i r e d  a  s e c o n d  s o i l  s c i e n t i s t  a n d
n o w  h a s  2  s o i l  s c i e n t i s t s  p l u s  s u p p o r t  s t a f f .

Mapp ing  in  P r ice  Wi l l i am County , a d j a c e n t  t o  F a i r f a x  w a s  c o m p l e t e d  i n
1 9 6 1 .  A  s o i l  s c i e n t i s t  w a s  a g a i n  l e f t  i n  t h e  c o u n t y  t o  a s s i s t  w i t h  u s e  o f  t h e
s o i l s  i n f o r m a t i o n  a n d  p r o v i d e  t e c h n i c a l  a s s i s t a n c e . T h i s  i n d i v i d u a l  w a s  t o
rema i n a VPIGSU s ta f f  member  ass igned  to  P r ince  Wi l l i am County . T w o - t h i r d s  o f
t h e  s a l a r y  w o u l d  c o m e  t h e  c o u n t y  a n d  o n e  t h i r d  f r o m  VPltSU.  This type of
agreement  has  worked  we l l  and  s t i l l  ex is t  today . Dur ing  the  1960’s  two  o ther
u r b a n i z i n g  c o u n t i e s  (Loudoun  and  Ches te r f i e ld )  en te red  in to  agreements  s im i l a r
to the one above. U n f o r t u n a t e l y ,  f u n d i n g  r e s t r i c t i o n s  l i m i t e d  t h e  f u r t h e r
development of  the program during the 1970’5. In  1976  the  C i ty  o f  V i rg in ia  Beach
( a  m e r g e d  c i t y - c o u n t y  u n i t )  h i r e d  a n  i n t e r p r e t a t i v e  s o i l  s c i e n t i s t . As  w i l l  be
d i s c u s s e d  later, f u t u r e  p l a n s  s h o u l d  l e a d  t o  p l a c e m e n t  o f  a d d i t i o n a l  s o i l  s c i e n -
t i s t  i n  p o s t  nlapping  r o l e s .

T h e  u n i q u e  a r r a n g e m e n t  b e t w e e n  VpI&SU and the count ies where our  staf f  are
assigned has worked wel l . T h i s  a r r a n g e m e n t  w a s  e s t a b l i s h e d  s i n c e  i t  w a s  b e l i e v e d
to  be  advan tageous  fo r  the  so i l  sc ien t i s t  to  rema in  a f f i l i a ted  w i th  VP IESU.
T h i s  a f f i l i a t i o n  a s s u r e s  c l o s e  c o n t a c t  w i t h  a n d  s u p p o r t  f r o m  o t h e r  s o i l  s c i e n t i s t .
T h i s  s u p p o r t  h a s  c o m e  i n  t h e  f o r m  o f  t e c h n i c a l  s u p p o r t ,  a s s i s t a n c e  w i t h  in-
count” r e s e a r c h .  a n d  i n  s e r v i c e  traininq  a t  t h e  e x p e r i m e n t  s t a t i o n . Secondly,
a f f i l i a t i o n  witA VPI&SU  h a s  a s s u r e d  tha; t h e  r e s p o n s i b i l i t i e s  r e m a i n  t h a t  o f
a  s o i l  s c i e n t i s t . F i n a l l y , t h e  a f f i l i a t i o n  r e m o v e s  t h e  i n d i v i d u a l  f r o m  l o c a l
p o l i t i c a l  p r e s s u r e s  a n d  a l l o w s  h i m  t o  m a k e  o b j e c t i v e ,  s c i e n t i f i c  judqements.

Almost  s imultaneous with the development of  the county based program was
b e g i n n i n g  o f  t h e  s t a t e w i d e  p r o g r a m . In 1956,  t h e  p o s i t i o n  o f  E x t e n s i o n  S p e c -
i a l i s t ,  U r b a n  S o i l s  ( t i t l e  c h a n g e d  t o  E x t e n s i o n  A g r o n o m i s t ,  S o i l s  a n d  L a n d  U s e
in 1981) w a s  e s t a b l i s h e d  i n  t h e  A g r o n o m y  D e p a r t m e n t  a t  V P l t S U . In  1962 ,  a
VPltSU  s o i l  s c i e n t i s t  w a s  a s s i g n e d  t o  V i r g i n i a  D e p a r t m e n t  o f  H e a l t h  t o  p r o v i d e
t e c h n i c a l  a s s i s t a n c e  a n d  t r a i n i n g  i n  s o i l  s c i e n c e .

R e s p o n s i b i l i t i e s  o f  t h e  C o u n t y  Interpretative  Soi l  Sc_ientistz.~_~__ ~-_,--

t h e

The  county  in te rp re ta t i ve  so i l s  p rogram is  a  dynamic  p rogram. I t  does  no t
remain the same over  t ime but  changes constant ly  to meet  changing needs. The
proorams  a lso  va ry  f rom county  to  county  in  an  e f fo r t  to  mee t  loca l  needs . The
a c t i v i t i e s  o f  t h e  s o i l  s c i e n t i s t s  c a n  b e  s e p a r a t e d  i n t o  t h e  qeneral categories  o f
t e c h n i c a l  a s s i s t a n c e  a n d  p o s t  m a p p i n g  s o i l  s u r v e y  a c t i v i t i e s .

I n i t i a l l y , t h e  m a j o r  a r e a  o f  t e c h n i c a l  a s s i s t a n c e  w a s  r e l a t e d  t o  s o i l  a n d
s i t e  s u i t a b i l i t y  f o r  s e p t i c  t a n k  d r a i n f i e l d  s y s t e m s . As the count ies and the
programs have developed, t h i s  h a s  needed  l e s s  a t t e n t i o n  a n d  t h e  s o i l  s c i e n t i s t
has been given many new challenges. I n  a l l  t h e  c o u n t i e s ,  t h e  s o i l  s c i e n t i s t
i s  i n v o l v e d  i n  m o s t  p l a n n i n g  a n d  z o n i n g  d e c i s i o n s . T h e  s o i l  s c i e n t i s t ,  a l s o
a s s i s t s  t h e  c o u n t y  i n  s i t e  e v a l u a t i o n s  f o r  p u b l i c  f a c i l i t i e s  a n d  w a t e r  a n d  s a n i t a r y
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transport and treatment systems. In many cases, the soil  scientist,  through his
understanding of the natural soil system, has saved the county hundreds of
thousands of dollars on individual projects. The soil  sicentist  a lso  ass is ts
in planning and locating local roads and streets. An area of increasing effort
deals with foundation suitability and drainage. As these counties become
urbanized, public sewers are more available and development moves onto marginal
lands. As a result more effort is needed to avoid extensive foundation and
drainage problems. An area of increased activity in recent years involves
serving as an expert witness for both civil and criminal cases. The soil
scientist has also become closely involved with the preparation of new ordiances
re la t ive  to  soi l  use . As evidenced from the above discussion the soil scien-
tist is called upon to provide technical assistance for al l  soil  related uses
i n  the  county .

Soi l  survey act iv i t ies  are  pr imar i ly  d i rected towards educat ional  act iv i t ies
and manipulation of the data to enhance its use. The soil  scientist trains county
personnel and the general public on the proper use of the soil survey. He also
d e v e l o p s  detal+@d  map unit interpretations aclapted to local regulations and sbil
conditions. These interpretations are usually more specific and more related
to use potential than possible in the format of a published soil survey. The
soil  scientist off ice handles distribution of map sheets and interpretative
information to the public. The soil  scientist also oversees cartigraphic mani-
pulation of maps for county uses and assist with the development of thematic
maps for planning purposes.

More effort is now beinq directed toward updating and improving the in-
formation contained in the published soil survey. Efforts are being made to
redefine map unit composition and estimate variabil i ty. Since most of these
counties were mapped before Soil Taxonomy was adopted, work is also being con-
ducted to recorrelate  and reclassify the map units in many of the counties. A s
part of a continuing characterization program, each county has some lab capability
(with addit ional support at VPltSU) to obtain additional data on engineering
properties of the soils. In most counties, applied research projects are con-
ducted to solve local problems or to provide information relative to statewide
concerns * Information obtained in these counties has been input into ongoing
soil surveys elsewhere in the state.

Responsibilities of the Extension Agronomist, Soils and Land Use_- _---

The Extension Agronomist, Soils and Land Use coordinates the state inter-
pretative program. His technical assistance responsibil i t ies are similar to
those of the county soil  scientist but are directed to state and regional
agencies. He acts in an advisory capacity during the development of state re-
gulations related to Soil uses and serves as a technical arbitrator on appeals of
soil  related regulatory decisions. H i s t o r i c a l l y , the greatest demand for
technica l  ass is tance was re la ted  to  so i l  su i tab i l i ty  for  sept ic  tank-dra inf ie ld
systems. As occurred with the county soil scientists, demand for technical
assistance now comes  from nearly every state agency involved in soil use
decisionmaking. In the past two years, a major effort has been directed towards
land appl icat ion of waste a n d  w a s t e w a t e r s .

The Extension Agronomist ,  Soi ls  and Land Use also conducts educat ional
p r o g r a m s  f o r  a g e n c y  p e r s o n n e l  a n d  t h e  p u b l i c  r e l a t e d  t o  s o i l  u s e  d e c i s i o n s .

.J- 2.
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s c i e n t i s t  i n  m a n i p u l a t i o n  o f  s o i l  s u r v e y  d a t a  a n d  r e f i n e m e n t  o f  i n t e r p r e t a t i o n s .
H e  a l s o  a c t s  a s  a n  i n t e r p r e t a t i v e  l i a i s o n  t o  o n g o i n g  s o i l  s u r v e y s .  A s s i s t a n c e
i s  g i v e n  i n  d e v e l o p m e n t  a n d  p r e s e n t a t i o n  o f  i n t e r p r e t a t i v e  i n f o r m a t i o n  b o t h
d u r i n g  t h e  s u r v e y  a n d  i n  t h e  p u b l i s h e d  r e p o r t . I n  a d d i t i o n .  h e  c o n d u c t s  t r a i n -
i n g  s e s s i o n s  f o r  s o i l  s c i e n t i s t  o n  e v a l u a t i n g  s o i l  s i t e  c o n d i t i o n s  f o r  s p e c i f i c
uses.

D i r e c t i o n s  f o r  t h e  F u t u r e.__---

The Virginia  Soi ls  and Land U s e  P r o g r a m  h a s  s a v e d  t h e  p e o p l e  o f  V i r g i n i a
m i l l i o n s  o f  d o l l a r s  i n  t h e  last t h i r t y  y e a r s . The success of the program can
b e  s e e n  b y  t h e  f a c t  t h a t  c o u n t i e s  w h o  h i r e  c o u n t y  i n t e r p r e t a t i v e  s o i l  s c i e n t i s t ,
n o t  o n l y  netain~  t h e i r  s e r v i c e s , b u t  u s u a l l y  e x p a n d  t h e  proqram.  H o w e v e r ,
b e c a u s e  o f  f u n d i n g  d i f f i c u l t i e s , the program has not  grown as fast  as the count ies
a n d  s t a t e  a g e n c i e s  w o u l d  l i k e . As  the  so i l  su rvey  nears  comple t ion  in  V i rg in ia ,
i t  i s  b e l i e v e d  t h a t  s t a t e  f u n d s  u s e d  t o  s u p p o r t  t h e  s u r v e y  c o u l d  b e  w i s e l y  u s e d
t o  d e v e l o p  a r e a  i n t e r p r e t a t i v e  s o i l  s c i e n t i s t  p o s i t i o n s . T h e s e  s o i l  s c i e n t i s t
would have responsibi l i t ies in  one or  more count ies depending upon need. The
V i r g i n i a  S o i l  a n d  W a t e r  C o n s e r v a t i o n  Conmission,  in  i t s  s ix  yea r  p lan ,  has  ex -
p r e s s e d  i n t e r e s t  i n  s e e k i n g  f u n d s  f o r  s u c h  p o s i t i o n s . M o r e  s o i l  s c i e n t i s t  a r e
d e s p e r a t e l y  n e e d e d  t o  w o r k  w i t h  s t a t e  a g e n c i e s . State  agencies have requested
a d d i t i o n a l  a s s i s t a n c e  a n d  t h e  p o s i t i o n s  h a v e  b e e n  g i v e n  a  p r i o r i t y  l i s t i n g  b y
a  s t a t e  p e r s o n n e l  t a s k  f o r c e . H o w e v e r ,  f e d e r a l  a n d  s t a t e  b u d g e t  u n c e r t a i n t i e s
may slow the opening of  such posi t ions. The  l as t  ma jo r  new d i rec t ion  fo r  the
f u t u r e  i s  f o r  a l l  i n t e r p r e t a t i v e  p e r s o n n e l  t o  b e t t e r  d o c u m e n t ,  f o r  s o i l  s u r v e y
use, the thousands of  cases they evaluate each year . T h i s  i n f o r m a t i o n ,  i f  p r o -
per ly  re la ted  to  t axonomic  un i ts  and /o r  so i l  morpho log ic  p roper t i es ,  cou ld  be
a  g r e a t  a s s e t  i n  r e f i n i n g  i n t e r p r e t a t i o n s  f o r  o n g o i n g  s u r v e y s .

A s  t h e  s o i l  s u r v e y  n e a r s  c o m p l e t i o n  o f  t h e  “ o n c e  o v e r ” ,  t h e r e  i s  m u c h
d i s c u s s i o n  c o n c e r n i n g  p o s t  m a p p i n g  r o l e s  f o r  s o i l  s c i e n t i s t .  W e  f e e l  t h a t
t e c h n i c a l  e x p e r t i s e  i s  s t i l l  n e e d e d  i n  t h e  c o u n t y  a f t e r  c o m p l e t i o n  o f  t h e  s u r v e y .
T h e  s o i l  s u r v e y  i s  a  t e c h n i c a l  d o c u m e n t  a n d  r e q u i r e s  t e c h n i c a l  i n t e r p r e t a t i o n .
Secondly, t h e r e  i s  a  t r e m e n d o u s  n e e d  f o r  t e c h n i c a l  a s s i s t a n c e  b e y o n d  t h a t  c o n -
t a i n e d  i n  t h e  s o i l  s u r v e y . Based on near ly  IO0 man years of  exper ience,  we
f e e l  t h a t  c o u n t y  o r  a r e a  i n t e r p r e t a t i v e  s o i l  s c i e n c e  positions,may  o f fe r  a
t r e m e n d o u s l y  b e n e f i c i a l  p o s t  m a p p i n g  r o l e  f o r  s o i l  s c i e n t i s t .
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As the li tcratwc  on knowledge transfer and j nnovat  ion di ffu~;ion
slly,[:cst  5, a  proven techfiology  j.s not autolllatically  adopt4  hy i;s I;ot~on-
tie1 uccrs. Systematic efforts at dissemination and subsequent a::sistancc
nrc xxpirrd  for its adoption (Cook, 1982). The uti l ization or soil SW-
vcys hy both farmers and the general public followed this theoreel. The
move  to cducot~c  the Jmhlic on the potential uses of soil surveys was not
WI joke tllc early  conservrltion  move:,~cr~t  . Jnit:~inlly, t~hr  public’s interest
h3d to  bc aroused. tlwe was a tool that could aid in land managrwnt and
land use dccisjons, but it needed publ.icity.

A s  ]whlishcd  soil surwys  were about  to  be rr1c:1scd in ~laryland
count its, an educational program was initiated by the Extension SrrGce,
S.C.S. and local Conservation Ujstricts. This progr:~n~  consisted of pub-
l i c i ty  prior to the survey’s  release, interception of Cungression31  soil
survq allocations to prevent intl iscriminant di,syrcrsal,  scpamte  cduca-
t irn.~l wxt i,ngs with form and norlagricult~r~ral  audicnccs  on how to use the
so i l  su:~vcy, ;Ind follow-up sessi~ons  and refresher short-courst‘s  for agency
perstr~~ncl  ui th field trips oftcn llti~lizing  soil :!its used for  local  high
school  soi l  judgjng. contests. In tho mid and late 1960’s,  several  I:tirt(:-
riidt: Ixnd llsc plrui!iing symposia we~rc held for the purpose of brin::.i  rig
toiicthcr  plnnners, s3lli torians, county execot~ivcs, real estate  people ,
dcvclo],crs, 3nd other agency personnel to rs;:ose them to the potential of
soi 1 surveys. ‘These people also a,ided  in dwcloping  the progrsm  which gave
i t  more crcditahility awng their peers  than i f  s o i l  scjentists  h a d  devcl-
opcd the program,

These  professionals have accepted the soil survey and arc pressing
suil scientists for the next generation of interpretive opt,ons awl degrees
of sophi st.ication. The wide-spread use of soj 1 surveys and continued
delLI?+nds  for additional soj~l surveys and interpretive nssistancc  sp:.ak  for
L!w success o f  the soi 1 survey prograIl,.
with the product.

Most soi 1 su-rvcy’  usws are pleased
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llwing completed and published soil s!~rvcys  for all Mar>~l:%nd
counties provides an opportunity to look back and consider where soil
scientists fell short  and what w” must. prepare for in looking ahead.

ARE Fli CO:.U4ll~l  CAl’ING WITH OllK CI,IliNTI:I,I’?

CowTjdcncc  Limi.ts----..  -._- _._--  ~- _.-.

Soi 1 scient~ists  arc very murh aware  of the natural scatter and v:lri-
abi l i ty  01‘ soil propcrtjes  with a soil populntjon,  whether pcdons, ser ies ,
or mapping  units  (I<ildjng and Dx,ees,  1982;  Hi1 lrr ct al., 1 9 7 9 ) . Some
prupcrties  are more varjablc than others, thereby  rrqliiring the soil
scientjst~  t o  speak less confidently  ahout the qu:rnt,itativc  IIWRSWC  o f
one property vs. anothw. T o  speak with tli? s3w rlc~:rcc  yf c~onfidcnce
about all soil propertics  w o u l d  require  dif,frrcnt .snnplc  nw~her,s  iol
each plxq’c’ty. For example, the coefficient of varjabil ity (CV) few pll
i s  co~msonly  Ian the nci~ghborhood  o E 10 percent (Wilding and Drers,  1982).
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Any~corlpctent soil scientist evaluating a tract Of land for a
proposed USC where water will iqact the USC is going to assess t.ho
size of the upslope  watershed that can potenti,ally  feed 1~0th  surface
and subsurface water flow into the area. Soil drainage as cxprcsscd  hy
mor~~hology  may or may not he diagnostic of the I7roblem. Studies  with
soj~l cores and local pcdon  hydrology do not addross  the contribution of
adjacent pedons to the horizontal component of hydrauljc flow. This sit-
u:~ti”n is commonly overlooked by nonsoil  scjcntists who  itavc hecn briefly
‘Yraincd” to interpret soil surveys. Clicntelo often want to know the
effect  on the water tnblc of draining such sites. The soil scientist,
thcrcforc, must either be familiar with water hchavior  under drainage Or
be able t” tap the appropriate discipline (e.g. cngincering,  hydrology)
f o r  nn intcr[>rrtati”n.

It ins also i,mportant  to note that. much of t!rc water movement  in soils,
chcthcr front natural or man-generated sources (e.g. sef>tic systems),
“CC\lfS as unsaturated  flow. Therefore, the saturat,cd hydraulic conduc-
tivity data rcf)ortcd  in soil surveys is often  useless  as desifgl crit.orja
unless correlations with the unsaturated condition are known.

ffydrolof!y also plays an iq~ortant  role in designing  health codes
nnd other stnndn~rds. For exaJ.lfllc, the minimum lot size for hones with
soptic systems is usually detcrmincd by th” njtrate  dilution factor from
nnt~ilr‘:ll  prccipitntion. In soil conditions that are conducive to waste
effluent  disfxxal  and attcnrzation, d i lut ion  o f  llitratc hecomes  an “vcr-
riding dosign criterion. Ilerc again, soil surccys  are not designed to
assess  t.his limitati”n, although w”at.her  data, water table  data and
rrc.h:~q:o iWformnti”n nay be glcancd  ‘from so30 soil surveys to calculate
t~he des:ign  lin~its for domestic on-site waste disposal.

ELth I.ir.litation-_-,--..--

M o s t  nonsoil  scient,ist  soil survey users do no1 apf’recjatc  the dis-
t.inction  in the defini, Cons of soil as recogni::cd  by soil scientists,
“c~ologists  or civil  cnginerrs. An individual vith a land use decision
Gay riced  information  “T an i~nterprctation  of th” soil material  to a
depth of 5 mctrrs. To  this individual, academic cl,iscipline  boundaries
and soil taxonony control sections are irrc,levant  -- the soil volune to
5 IW~CFS  j s t” he ut i 1 ized and nerds asscssr,\rllt. Either  the individual
or an agency refxcscntati~ve  mav interpret the behavior  of this volume
by cxtraf~olatjnf:, ej.thcr consciously or unconsciously, interpretations
from 3 sc)il survey. Such extrap”lat.ions  are clearly unwarranted and
cxcccd the f)hysical  and c.onfidencc  limits of soil surveys. But it is
done and will continue to he done by the untrajned.

Soil surveys indicate the character and location of pcdogcnic soil
units on the landscape.
these soi 1 unit,s.

A soil taxonomy was utilizccl  ‘ln identifying
‘f’he thickness of tho soil unit.  i :; determined by

:Wdogcni c flrxcsscs resulting in soils of differing  ~.hickncss. nut to
uost USC,‘?: of the l and , their interest is det~crmined  by the depth t”
Whi ch t~llci 3. fW”)‘osed  use extends. This depth nay *r niay not he con-
fined wi t.hin the dqth range of a soi 1 survey. This is a constant
Jilcmr1a  faring  so i l  scjentjsts. l’he problem will no douht~ increase  as
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nmrc nmnjiriculturnl  i.nterprctations  am3 dcslnnded. Soil scientists uust
relay to the user the limits of their knowledge base and the depth limita-
tion of the soil survey. We need  not apologize for this, but neither
should we shrink from clearly advisine  our clientele of the boundaries of
our data base.

This dilemma is ill,ustrat,ed by a land use 1,rohlem  in Maryland vhcrc
a developer cut iuto a rolling landscape for a housing subdivision. SOW?

cuts wore scvcn to ten meters deep, CXi>OSinI:  scpvcral  met,crs  o f  sulfidic
materials or “cat. clays.” Subsequent landscaping damage and conwete
dotcrioration  resulted from acid generation by the exposed material. This
caused the cowity authorities to withhold the final permits for the proj-
cct. Considcrablc  exljense was encountered !)y both the dcvcloper  and the
county  iu attc:\pting  to cvaluato the po tent ia l  s ever i ty  o f  the problem
and take corrective action  to protect potential honehuycrs  and public
utility i~nvcstments  buried in these sulfidic rwtcrials. Legal suits may
tw forthconing  from this ~woblcm.  The irony, however, is the fact that
both the geologist  and soil scientist  walked out of this county knowing
about the problrr~, but it was ‘not indicated on either the modern soil SW-
“C)’  OT thn jieolog’ “13,‘. Whosr  responsibility and jurisdict.ion  is this
three t o  ten metes  zone? And does the format (and scale) of o;~r geotcch-
nical data dictate what will and will not be rt~laycd? It would appear
that thr taxpayers could expect mow from their earth scientist.s.

Technical  Versus Po l i t i ca l  Decisions. --_-._x.__.__- _.-

Soil scicnti~sts  become involveil  in a variety  of land use decisions.
It is imilortnnt for the soil sc.i.cnti,st  to a~l~ways k;eq~ in mind the dist inc-
t ion 1wt:wccn  scientific krrowlrdge  and personal ol~linions.

For example, a soil scieiltist  can rtink the soils of an area for
their agl‘icultural  productivity using a set o!‘ criteria and class limits.
Once this ordinal ranhinE of .soj 1 I: is ~::a&, howcvcr, it bccomcs a pol i t ical
o r  Doljcy  decisiorl  as to wlicrc the line is ~Ii.:wn bctwccn the “bcsl”  o r
prime soi ls  and those that  arc non-p~imc.  7~ bc sure, the soil scientist.
could d,raw th(;  line based on hjs or hc,r judfiwicnt~  and crj.terin to form a
tlcfini  tion of prilac land, but this judgrwnt:~l  decision can be debated,
~shwc:,is  t~hc sc ienti f ic  rankin of the soi Is c a n n o t . Soil scientists  are
often retlurstcd to make Mt.11 the ranking a,nrl  to cst.nhlish  the boundary.
They call certainly provide both elements of this request  (Miller, 1979),
hut the necessity  to maintain the distinct.ion still exists.

‘The soil scicntisl: must stick with the realm of his or her cxpcrtisc
and not subsrrihc to a part.i,cular use of land, unless rcqucsted to do so.
The soil scientist is expect4  to provide c,xpcrtise on the potentials and
liuitntions  of soils for a variety of land uses. llut the final land use
choice is a policy decision that should hc wde in the light of soil use
potentials and limitations as well as many other f;lct~ors,  including
economics. demographics, transportation, ut~ilitics  etc. hlany soil sci-
cntists have  found themselves in a hind bcc~use they trj~cd  to play the
role of both scientist and policy dictator. S o i l  scicnt,ists  rust bc
mindful’that  while they can play an important role in dctermin.ing land
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uses, they  do not have a corner on the market  of kno~ledp2 1,cccssary fo1
makin:: corq~rehensive land  use decisions.

‘TIK IIlCHOTOW  OF OUR DISCII’LINE

The ready availability of soil surveys and their promotion to the
public through a variety of educnti~onal  programs posr a dilewna for the
professionnl s o i l  scienti~st. T h i s  dilcmua  has produced  a dichotorly wi th -
in the discipline that is becoming CIDI’C troublesome.

On the one hand, soil sci,cntists  pride themselves as professionals;
pro:noting  rertification  programs, establishing miniewa~ academic standards
and core curricula, joining and supporting:  professional  societies and
for&n;:  local affiliate associations, suhscrihing to professional journals,
attending  professional  ncctirrgs and prcsent.ing pof’cssional  papers. on
the other hand, soil scientists in most stxtes have no authority to nppTOVC
o r  “sijin off” on soil survey interpretations or land use decisions. Soil
scientists arc not licensed in lilost  states as are lawyers, engineers,
;aedjcal doctors and other legally recqnizcd professionals.

Sojl scientists, after years of academic trnjning  and field cspcri~^~,
co~~w~only  turn their product over to the untrained laity and often  spend only
a few hours w i t h  these s o i l  su’rvcy users in cducatiny.  thesl  t.o SGL)\C:  int,erpre-
tat ions from soil surveys. The outconIc  of the interpretation  and integrity
of the rcsl,lIting  land use decision often transcend the disci,pline and input
O?‘ the soil scj.cntist. l’hc soil scientist,  thcrcfore, servos only in an
advisory capacity in wany,  if not I’lost, cases.

li’herc  r egu la tory  ap,:rrlcies  adopt soil survr)’ cri teri :i as st::urdards  fol
approval or denial of particular land uses, such standards are appl  i cd rcRion-
wide in a “cook-hooh”  1‘:Ir;hiorl w i th  littlr or no rcdrcsr; for the uniq~~eness  o f
each landscap  scplcnt.. .\::a  in , &he soil srjrntist’s  input is conpromised  by
n o n - s o i l  scientjsts  dic,tating pol,icy and Icavjng  no O~prion  f o r  s i t e - s p e c i f i c
intrrprctnt~ions.

AS a p:lrt of our training and educational progra~n  for soi 1 survey users,
we should strive to teach the soil survey user not only how and when to use
a soil sLIrvr_w  within the limits Of the user’s  knovled::e  base, but. ~Aen to
cal l  in a s o i l  s c i ent i s t , A little inforrut~ion in the hands of the unskilled
C.:ln  Iw bo th  ::lisuscd and dct~rinent~al  to the soi 1 ‘c j L~ncc  professjon. Various

60
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qonc;~es  across  the nation are boginning to hire or contract soil sc,icnt  ists
cjthcr as full time employees to evaluate sites for prOp0scd  land UscS OT t0
act, iI1 the capaci,ty of technical  b.ack-up for non-xi 1  s c i ent i s t  pcrswno1.
but for most soil sci~cntists in the ooployec of public agencies,  the diIomr:?a
of pror:lot~ing  t,hc transferring of technology t* the unskilled and rcini.ng iu
the ulkskilled’s  enthusiasm for potentially misusing this knowledge  remains.

!luch of this dilemma of a professional discipl,inc  transferring its know-
ledge to the gcncral public stems from the association of soil scicncc  r<i.th
agriculture. The Hatch Act (1887),  whic~h  for~wd the Land Grant Colleges
qric~ultural resen~rch  base, and the Smith-Lover  Act (1914))  which forrled

thr lhtension  Service ,  wore designed to Rencrnt~r a&ricul,tural knowl.edge  a n d
t.ransfcr  it to the public. Those policies and the institutions (e.g., state
:UKI fcdclal rqlerir,lcnt s t a t i o n s , Cooperative Extension Service) through which
tlwy operatc h:wc a long history and broad support. Thus, the historical
concept,  of providing free jnformat~ion  from many disciplines to the public has
:L strong, hi:it.orical  inert ia . Most of today’s soil scientists  are still
carried along 1)~ this inertia, especially if they are associated with state
:UNI fcdernl  agencies  or Land Grant institutions.

In today’s world, soil scientists  arc coming in contact with a muc11
broader and sophisticated clicritclc  than did t~hejr  predecessors. Many of
the soil scientists’ clientele today arc unfawilirr  with the historic setting
of  soi l  science. ?~‘hey  ;il‘c often r,ore familiar and comfortablr with contractin!
for professional services. For Soil scirllt~ist~s  to  ~womotc  thcmsclvrs  as p r o -
frssionals in t~hc face of transferrjng  their knowled~c  base to uhoncvcr a s k s
for it at no charge contradicts tho prowise upon which most soil scientists’
clicntclf view professionalism.

AtId yet at the “cry tint nnny  s o i l  sceintists  a r e  struggling  f o r  profoss:
io11a1 idcllt ity :iud the issue of how much of OUT knowledge bxse WC s h o u l d
trnnsi‘cr  t:o tirr puhlir, there are calls for scientists to actively advocate
their tcclrnolo~:y and cSxpcrt~ise to help alleviate world prohler~  (Cook, 198,‘j.
It follows that this call for increased advocacy and the encouragement of
scientists  to promote t,hcir kuowlcdge ori~g:jnat:cs  from and is aimcd at those
disciplines  that have traditionally either charged for their se~~iccs or
hccn conf’ortahly  isolated fror! t~echnology  transfer programs and the problems
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of the world.

Host s o i l  s c i ent i s t s  f ind  they  are often marchjng t.o the cadence of
t,wo  drumn,ers  . #hcre does one cross the threshold of tax-payor suppor ted
~‘uhlic service and knowledge transfer to the world of the cntrqwcncul
ulrerc USC23  charp.es lx?co:!lc necessary? Many soil sci.entists,  espccinlly
in acxlenia  with cowlilting privileges, cross back  and forth across this
threshold many t.imes. Perhaps this dilcmm being faced by soil scientists
is spuptonnti c of the growing pa5.m  any profession goes through as its
expcltisc  I~cc~oncs  nme in dmnnd and as it scrvc.s ncx c l i e n t e l e .



S o i l 5011

1945 Kent 2s ‘t, ., ::15s40 16 2s 15 2 0 S@ ‘/

1982 Kent 125 600 I:15840 18 31 18 4 9 121

1960 F:edcrick 144 630 1::00!X! j? 110 10 1, .5 4 . 5 8i

1900 CalVeX 23 340 1:62.5@0 6 7 8 0 0 25 I/

1928 Calvert 22 XG l:b?jnO 5 10 a 0 (! 62 I-1

1971 ca1vert 76 6OQ 1:1;s40 Ii 25 12 1.5 4 . 5 54
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Mineral Element Movement
in the Food and Feed Chain of People

Joe Kubota
Soil Survey Investigations, SCS

U.S. Plant, Soil and Nutrition Laboratory

The movement of mineral elements in a food and feed chain can be
viewed from different perspectives, depending on one’s interests and
background. In this report, a biological point of view is taken;
namely, how mineral elements affect plants and animals, and
consequently people.

The soil on which plants grow is the source of most mineral
elements in plants.’ Plants, in turn, are sources of most mineral
elements consumed by man, either directly in the plants he eats or
indirectly through animals that eat the plants. The food and feed
chain is long and complex. Soils, plants, and animals are important
links in this chain because each contributes to buffer ma” against
exposure to excessive levels of’mineral elements.

Soils, plants, and animals do not contribute equally to movement of
mineral elements under all conditions because different elements behave
dif ferently . For example, rice plants grown continuously submerged
during growth produce grain with less Cd than plants submerged only
during part of their growth. Soil wetness, on the other hand, tends to
increase the MO content in forage plants. All known MO-toxic  areas for
cattle are associated with wet soils, but molybdenosis is not
coextensive with all wet soil areas. Because ruminants are susceptible
to MO toxicity, they serve to check the transfer of excess Ma to ma”.

The selective redistribution of elements absorbed by plants from
soils into different vegetative and reproductive parts appears to
regulate levels of mineral elements that enter the food chain. FIX
example, grain crops like wheat, corn, and soybean appear to
selectively exclude Cd and Pb from the grain while transferring 7.“.
Whether this function is just as effective at high Cd concentrations as
it is at low concentrations remains to be established.

Animals effectively buffer man against consumption of excessively
high levels of mineral elements, levels that are tolerated by plants.
When Se levels in plants are low (0.05 ppm or less) animals are fed
supplemental Se or are fed feed grown in Se-adequate areas. Toxic
concentrations in feed plants make animals sick so animals are
restricted from areas where they are exposed to plants containing toxic
Se that cause selenosis.

Studies of mineral elements implicated with nutritional problems in
plants and animals suggest that total soil concentrations alone are not
equally important in all areas. For example, most soils have
percentage amounts of Fe; yet Fe deficiency is a common problem in
plants grown on calcareous soils! and Fe deficiency anemia is the most
commonly recognized deficiency dlsease  in humans, especially among
women of child bearing age. Trace elements like Se, MO , Cu, 2” and
others exert a” influence far out of proportion to microgram amounts
commonly present in soils. They collectively give rise to a wide range
of deficiencies and toxicities in plants and animals.



Soil related nutritional problems in animals are manifested through
plant concentrations and reflect the combined impact of soil weathering
pattern and soil parent materials. Trace element reserves in soil
parent material (capacity factor) interacting with soil weathering
(intensity factor) affect concentrations of trace elements in plants.
Together they control the available supply to plants of soil trace
elements. A summary of how they affect plant concentrations of
nutritional importance to animals is outlined in Table 1. Animal e
suffer from nutritional problems at concentrations levels that have no
effect on plant growth, because plants and animals have different
requirements and tolerances to a given element.

Interest in Cd in soils, plants, and animals is currently high
because Cd toxicity (itai-itai disease) can affect people. Currently
available information indicates that people possibly have a lower
tolerance to Cd than either plants or animals. Considerations
important to nutritionists thus.may be equally important to
agricultural scientists, because soil-plant systems contribute to the
Cd intake of man.
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Table 1. Characteristics of soils and soil parent materials associated with
naturally occurring nutritional problem areas for animals in the United States

Trace
element

Animal Significant
nutritional plant Characteristics associated with problem areas

problem concentration Soil Soil parent material

Cobalt Deficiency 0.04-0.07 ppm
or less

Molybdenum Toxicity IO-20 ppm
or more

Selenium Toxicity 4-5 Ppm
or more

Deficiency 0.05 ppm
or less

Magnesium Deficiency 0.15%
or less (?)

Sand texture, acid,
poor drainage
(Humaquods)

Poor drainage,
neutral to
alkaline reaction

Alkaline reaction,
calcareous,
good drainage

Acid reaction

Neutral to alkaline

Mesic soil zone;
limited available
soil moisture

Coastal plain deposit;
glacial drift - White
Mountain granite

Granitic alluvium,
alluvium from shale

Seleniferous rocks,
Cretaceous  shales

Mixed, nonseleniferous
deposits
Volcanic ash

Mixed, unconsolidated
deposits, volcanic
ash
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National Work Planning Conference Report

John C. Sencindiver
West Virginia University

The 1981 National Technical Work Planning Conference of the National
Coogerativc Soil Survey was held during the week of April 6-10 in Washington,
n.c. The meeting was oriented primarily to users of soil survey information.

The meeting beg!nn with reports from the three standing committees:
(1) Surface Horizon C>laracteristics Under Different Conditions, (2) Confi-
dence Limj~ts of Soil Survey Information, and (3) Water Supplying Capacity of
Soils for Different Plants. Reports from international committees were also
given. These included (1) Soil Moisture Regimes, (2) Low Activity Clay
Soils, (3) Andisols, (4) Vertisols and (5) Aridisols. Strategy for updating
Soil Taxonomy ws discussed, and the Soil Management Support Services Program
was reviewed.

The second day began with a round table discussion by international
soil scientists. The participating countries included France, Argentina,
The Netherlands, Belgium, Syria, Puerto Rico, New Zealand, England, Vene-
zuela and West Germany. These scientists discussed the progress of soil
surveys in their countries.

The afternoon of the second day was devoted to the needs and problems
of federal users of soil surveys. Non-federal users of soil surveys attended
a workshop on the third day.

Regional reports were given and training of soil scientists was dis-
cussed on the fourth day. Soil resource information systems were also dis-
cussed. included in the discussions were information needs, soil data bases,
digitizing soil maps and interactive computer systems.
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Research Committee Report
Robert V. Rourke

University of Maine, Orono, Maine

The Northeast Soil Research Committee met at the Skyline Motor Inn,
New York City, January 13 and 14, 1982. All states in the region were
represented with the exception of Massachusetts, Rhode Island, and Delaware.
Others in attendance were TVA, USDA SCS and USDA CSRS representatives.

Considerable time and effort was spent in developing the subject of
sludge disposal through land application. The committee decided to pursue
the premise of developing criteria and recommendations for land application
of sludges in the Northeast. At this time an initial review of these
recommended guidelines has been completed and it is planned to have a public
workshop October 20 and 21, 1982 following a final committee meeting September
29, 1982. The final publication will be in January or February, 1983.

Dr. Lowell A. Douglas presented a draft document concerning the North-
eastern soil and water research needs. Following a vigorous discussion debate
ceased with a request for responses to the draft as distributed.

Reports were received from SCS, USDA concerning soil survey and from USDA
ARS presenting research projection emphasis for the next year. Cooperative
research with TVA was reported under way at 16 Universities. The nitrogen
regional project (NE-39) was being revised in anticipation of renewal in 1983
under the title "Nitrogen transformations and management for crop production
and environmental quality". The regional group in soil mineralogy and chemistry
(NE-96) anticipates producing two regional publications in 1982 as well as
contributing to the sludge disposal by land,application publication. State
reports were presented by the various states present.

The future of the Northeast Soils Research Committee is in question as
a result of changes in the regional representation from department heads to
research individuals. The direction formerly exercised by the group is reduced.
This problem is not unique to the Northeast and has been noted in other regions
having a similar committee.

NESRC-1
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Title: SOIL SURVEY MAP DIGITIZING-PANEL
Author: Gale W. TeSelle, Panel Chairman
Organization: SCS, National Headquarters, Cartography and Remote

Sensing Staff, Lanham, Maryland

Introduction

A very important part of an automated and integrated soil survey mapping
program is the availability of soil survey maps to the computer in digital
form. We believe that using and providing the soil survey maps in
automated digital form is essential to a broader and more effective use
of the published soil survey.

Today we have several very experienced and enthusiastic panel members ready
to describe soil survey digitizing and the automation of the soil map data.
Joining me on the panel are Dr. Gary Petersen from Penn State University,
Robert Lima' from Argonne National Laboratory, Dr. Paul Baxter from TVA, and
Bryan Edwards from the Land Resource Research Institute in Ottowa.

Each of us will make a 15-20 minute presentation. At the conclusion of our
presentations, we encourage your questions and comments.

First let me describe the SCS map digitizing and geographic data processing
program.

Digitizing Program

The process of converting the soil maps to digital form is called
digitizing. Two basic methods of digitizing are used; the line-segment
method and the cell method. Line segment digitizing records the x and
y coordinate pairs locating the actual line (soil boundary) on the maps.
Cell digitizing records the soil mapping unit within a defined cell size
located as an overlay to the maps.

For years we have discussed these two methods of digitizing from the
point of view of deciding which one to use for creating a soil survey
map data base. Recent technologyimprovements  particularly on computer-
graphic software has reduced the need for our acceptance of one method
and exclusion of another. Line-segment data can be converted to cells
in the computer and with some loss in resolution, cells can be displayed
as line-segment polygons. With that kind of flexibility, we have adopted
and are supporting both methods for digitizing soils. Upon supporting
both methods we recognize it is important to describe the advantages and
disadvantages of the two methods so decisions can be made regarding
the specific method to be used for a given project. Below is a brief
summary of the advantages and disadvantages of each method:

SD-l
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Line-Segment Digitizing

Advantages
o Data Output in lines
o Accuracy of data base
0 User acceptance
o Flexibi l i ty  in overlay capabil i ty
o Ease of updating the data base

Cell Digitizing

Advantages
o Low Cost of data entry
o Ease of data entry
o Ease of computer data processing

Disadvantages
Cost of data entry
Time required for data entry
Cost of equipment and

maintainance
Size required for computer

to handle data

Disadvangates
Poor appearance of angular

boundaries
Lack of automated data entry
Accuracy of output
Difficulty of updating the

data base

It is important to note some trends in this listing. Large and more
efficient mass data storage devices as well as lower costs and larger
computers have developed and are being used. Improvement& in automated
data entry using the line-segment method have occurred. As a result the
cost of line-segment data entry and processing is going down while the
cost of manual cell data entry is going up. We believe the trend in

map digitizing method will show in increased use ofselecting a soil
the line-segment digitizing method in the future.

how is the National Office set-up to provide digitizing

Organization

Organizationally
assistance?

As a result of the cartographic consolidation the Midwest National
Technical Center (KNTC)  and the West National Technical Center (WNTC)
automated mapping systems (A%) were transferred to the National
Cartographic Center (NCC) at the South National Technical Center (SNTC)
to form the Computer Graphics Branch. The Northeast National Technical
Center (NENTC)  AHS operations remained at Lanham and was attached to the
National Headquarters (NHQ) Cartography and Remote Sensing Staff. This
staff is called the Digital Cartography Support Staff (DCSS).  Both NCC
and DCSS have digitizing capabilities primarily dedicated to the soil
survey digitizing program.

Our emphasis in the NCC computer-graphics branch will be in the opera-
tional digitizing capability. The emphasis in the NHQ-DCSSstaff  will
be in the development of more advanced digitizing capabilities, proce-
dures for contract digitizing and the development of advanced geographic
data processing such as those included in modern geographic information
systems.

SD-2
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Program Emphasis

In FY-83 we will be emphasing  the following aspects of the digitizing
and gee-data processing program.

(1) Development of Policy and Data Base Standards. The first and primary
task is the development and implementation of digital cartography policy
and data base standards. Recently existing policy has been revised and
data base standards have been developed in draft form. These standards
will be forwarded to you for review. They will also be forwarded to state
agencies, other federal agencies and the privator sector for review and
comment.

We believe that these draft standards and the procedures we are using
for storing and distributing soil geographic data is state-of-art and
provides the accuracy and flexibility needed by state agency users as
well as other users. Our data storage technique has been developed
and is designed to be able to take advantage of small inexpensive
micro-graphic systems. We recognize that using this soils geo-data
will gain its most extensive use when with these type systems.

(2) Development of a Line-Segment Contract Digitizing Capability. The
development of the computer-graphics industry has increased the capabi-
lity of contractors to perform digitizing operations, and we believe, in
accordance with our requirements. The CRS staff has successfully worked
with several contractors on pilot projects to provide line-segment digital
data.

Draft specifications have been developed and they will be finalized for
use in FY-83 contracting. Although we intend to maintain a strong
in-house capability, we believe that contracting for this service is the
logical way to respond to the increased digitizing workload.

(3) Increased Geographic Data Processing and Display. Once the soil
maps, land use maps, or other resource maps have been digitized, it is
reasonable to expect fast, economical summary statistics and inter-
pretative map displays. With the small size of our present computers
and the increased demand for these products it was apparent that our
in-house capability needs improvement. We have budgeted for the re-
placement of our seven year old mini-computers in both the NCC and the
RRQ-CRS  operation for larger and more efficient computer processors.
With increased in-house data processing and display capability, we can
do a better job of encouraging more extensive and inexpensive use of
already digitized data and produce a greater number of graphic products
without impacting the work schedules of the cartographic technicians
preparing maps manually.

(4) Utilization of State Agencies Computer Graphic Systems. Concurrent
to increasing our own graphic processing and digitizing capability, we
are concentrating on data compatibility to State agencies systems that
can also support your graphic analysis, display, and interpretive map
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needs. Digitized soil and land use data have already been furnished
and is being used efficiently by several state agencies. New dialogue
has begun with several additional State agencies that show promise in
being able to process our digitized data. We believe that cooperative
aereements with State and local agencies with computer graphics systems
can provide some support to your State needs.

(5) Development of Line-segment Digitizing from Photographic Map Bases.
We realize the decision to line-segment digitizing only if the soils or
other resource data were prepared an accurate base maps left many States
high and dry. We stated in our May 7, 1982, Hap Digitizing bulletin to
the State Offices that due to relief displacement on the aerial photo
base maps, the soil boundaries even after they have been resealed  and
reshaped, do not necessarily fit or register accurately to base maps.
We stated that “Soil boundaries , prepared on photographic maps do not
necessarily match between map sheets.” And we further stated that
“using existing computer graphic hardware and software, experience
has shown it is too time consuming and expensive to computer join
map sheets, reformat them, rescale  and reshape them to register to
an accurate base.”

An important phrase to remember in those statements is the one which
says “using existing hardware and software”. Technological improvements
in computer graphics hardware and software may solve this problem for
us in the future.

Several special projects have been planned in FY-83 that would inves-
tigate, evaluate and potentially develop operating procedures for line-
segment digitizing from photographic base maps. We do not believe this
problem will be an easy one to solve but much of our effort will be
dedicated towards resolving this issue, hopefully within a few years.

Additional information about this subject is available in a paper enti-
tled “Digitizing from Accurate Base Maps Versus Photographic Base Maps.”

(6) Dissemination of Information about Soil Digitizing Program and
Geographic Data Handling Activities and Developments. We recognize
that an important aspect of coordinating the soil digitizing program
and developing geographic data handling systems is to communicate well
with participates and users. The CRS Staff intends to keep you and your
cooperating agencies informed about this program and geographic data
processing technology.

We have prepared a preliminary map showing the status of detailed Soil
Survey Digitizing. It shows the status of both line-segment digitizing
as well as cell digitizing as of May 1, 1982. Copies of this prelim-
inary map are available here at the conference.

The status map shows digitizing project areas that we at the National
Office knew were completed or were in progress. No doubt numerous
other project areas have been digitized, perhaps by State and local
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agencies, that you or your staffs are aware of. We intend to forward
this map to your offices for updating and the addition of digitizing
projects. Your inputs will be used to prepare an updated status map
for subsequent reprinting. The map will become a regular status
map edition from the Cartography and Remote Sensing Staff, at least
on an annual basis.

Another regular occurrence will be CRS informative bulletins about the
progress of the status of the digitizing program and development and
activities in the field of geographic data processing. A June 1, 1982,
information bulletin is being developed now and will be distributed to
your offices within the next week or two.

(7) Development and Utilization of Soil and other Resource Geo-Data in
a Geographic Information System. A new and emerging technology in the
field of computerized information systems is called Geographic Information
Systems (GE). A GIS is a computerized method of handling geographic data
with associated attribute data so that various geographic data layers can
be overlayed, compared and analyzed to produce various types of
interpretative map*.

We believe this method of using computerized geographic data is the next
logical developmental step for the Cartography and Remote' Sensing Staff
in their automated mapping operation. This developmental work has become
such an important part of their operation that we proposed the Cartography
and Remote Sensing Staff name be changed to Cartography and Geographic
Information Systems Staff.

A GIS would contain several data layers. In the example on display
we've shown soils, slope, land cover, erosion, land use, water, drainage,
and flooding; however, any number and type resource are possible. The
data once digitized is processed by a super mini-computer, a mini-computer
or potentially a micro-computer. Output can be directed to line printers
for text and tabular information, to plotters for computer drawn maps and
graphics. Access and manipulation of the data will be through an inter-
active graphics terminal. We believe this type of hardware will be
necessary at the State Offices for the utilization of geographic data.

The software involved in an SCS GIS needs to include the capability to,
support digitizing and interactive editing, process and analyze both ia
polygon and cell format, covert from cell to polygon and polygon to cell,
handle a variety of data formats from external systems, transform data from
one coordinate system to another, plot maps on a variety of map projections,
overlay one data layer over another for analysis and composite mapping,
support image processing, and support a variety of output display devices.

The Cartography and Remote Sensing Staff is currently investigating and
evaluating this type technology. Benchmark tests and trial use of these
systems are planned. So we can help and work with you more effectively,
the development of a GIS questionnaire to be forwarded to your offices
is planned to help determine your needs in geo-data processing. The
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results of this activity will provide SCS the administrative and technical
support necessary to purchase needed computer processing capabilities
that are compatible with and support geographic information system
software.

On an immediate basis the Cartography and Remote Sensing Staff can
provide assistance in contracting for special GIS services such as
composite mapping. Additionally some GIS software can be made available
on a time-sharing basis using graphic terminals available in the State
Offices.

In summary, it is important to state that we believe GIS technology is
the answer to the efficient utilization and management of geographically
referenced resource data. Current GIS systems are complex and require
sophisticated approaches but will produce interpretative maps for you
and your clientele. There will be deadends  and pitfalls in our development
and eventual implementation, but we believe the rewards will justify the
efforts.
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THE CONNECTICUT AGRICLKTUML  EXPERIMENT STATION

David E. Hill

It*-0  studies have been initiated relating the movement of pollutants
from waste disposal sites to ground water. Movement of ammonia, nitrate,
and phosphorus from an extensive septic tank leaching field is being
monitored at Lake Waramaug State Park. In 1981 samples taken at progres-
sive distances from the leaching system from paired wells, 15 and 30 feet
deep, have shown that pollutants have not reached the closest well, 10
feet away. t+wement  of 20 different organic chemicals from 8 town and city
landfills in Connecticut are also being monitored. Studies are being con-
ducted on the transport and reactions of the organic chemicals with soils.

The distribution of PCB’s  in the Housatonic River system has been
studied and we found that it is controlled by the distribution of fine-
grained  sediment. Dredging of fine-brained sediments in areas of high
accumulation has been suggested to remov& the pollutant sink now that the
source of PCB’s has been eliminated. Land disposal of polluted dredged
sediments necessitates studies of the reactions of various Aroclors with
soils to understand the mechanisms of their reactions. Studies have also
been initiated to determine the growth habits of grasses and vegetable
crops on PCB-laden sediments dredged from the river.

Investigations are also underway to determine the effect of develop-
ing forests on soil and water quality. This study has been established
to determine the contribution of changing land use patterns in the
Northeast  as an alternative explanation to acidification of some lakes.

CT-l
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PlhlNE ACRICULTLIRAL EXPEIlINENT  STE,l’ION REPORT

Robert V. Rourke

There are several areas of research being conducted by the faculty at
the University of Maine of interest to members of the Northeast Soil Survey
Uork Planning Conference. Activities include forest soils and their management
as well as characterization of the soil mapping units in the state.

During the past year research efforts in forest soils has included an
in-depth study as to why soil pH is a significant soil characteristic when
evaluating site quality. It appeared that the aluminum ion concentration,
phosphorus fixation and the formation of organic-Al-phosphate complexes were
all involved,.

White spruce growth on plantations was highly correlated with soil
drainage, cation exchange and level of calcium.

Simulated acid rain was used to water spruce seedlingsin the greenhouse.
The pH range used was 5.6 to 2.5. No effects were noted until the pH was
reduced to 3.2 or lower.

Soil characterization studies were completed on Becket, Finch, Lyman,
Yasardis, Naumberg and Skerry soil mapping units. These data are being
reviewed before publishing as an Experiment Station Bulletin. Soil studies
continue on other Maine soils which include the Fryeburg, Napleton, Easton,
Imloss, Winnecook and Saddleback series.

Crop rotation impacts upon water stable aggregates and potato yield and
quality continue. Crops in rotation with three varieties of potatoes include:
dry beans, peas, corn, oats, clover, oats and clover, buckwheat and sunflowers.

A study of soils and soil conservation systems is continuing into its third
year. In each year 800 sites are located, soils described and sampled, crop
yields taken, past manaRement data nathered. and conservation uractice
noted. It is hoped to gain an estimate of the impact of soil conservation
practice, or lack thereof, upon crop yield and quality. At the same time
considerable soils information is gathered that will allow an evaluation of
the soil survey and its units in the areas sampled.
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M a r y l a n d  Agricul-tura1 ExperImerll~ St&ion
D. S. Fannlng

M a r y l a n d  Agricultural E x p e r i m e n t  S t a t i o n  I’MAES) sol I survey pro:~ran!s
arc undergoing some major changes In personnel. Dr. :. E. Foss, Whil hat!
been MAES  so I I z. survey re~rwwtative sir~c:t~ 1966, let  f I n  S e p t e m b e r ,  1981
t o  become:  chairrnari o f  t h e  Liepar-tment o f  Soi Is at North Dakota S t a t e
U n i v e r s i t y . Now, as of July 1, 1 9 8 2 ,  D r .  F. P .  Mi l le r ,  ex tens ion  leader  in
sol I  and KateI- rc:wur-ces i,Ri I tcachsr  o f  s o m e  co’wses  in  the  soi I survey
aiea since 1965 :s l e a v i n g  t o  hecane chalrman  o f  t h e  &par-imewt  o f  Agronnr,y
a t  t~he ‘Jnlversl-ty  df hrkar,sas. A s  o f  Janwry, 1 9 3 3 ,  Dr-. Fos;s’s positlon
s h o u l d  SC f i I led by Mart in C. Rabenhorst. t+ar-ly is presontiy c o m p l e t i n g
req~liremwts  f o r  h 15 F’h. fi. dk:grso  at XXAS A t M . !-le  15 a!r-eady  WE.1 1
k n o w n  a t  Varyland,where  he took his 8.5. anal M . S. degrees  be fo re  gnIr,g to
Texas In 19.!9. ilci d i d  h i s  PI. S. t h e s i s CI978) o n  Marylwd sol!s  develnped
frCM ssrpeni~inii  lc an;1 a s s o c i a t e d  r o c k s  a n d  i s xcior author  o f  3  papers
t h a t  h a v e  resulfecl frw t h a t  rose$rch  ( s e e  Iis,l ol puhlicxilnns  a t  ~lhe  end
o f  t h  Is repor  t) . A lso , for a  s e c o n d  time  in 4 fw y e a r s ,  [ir. R o y  W.
Slmoliso”, rePlr.rd  fro:;  S:S a n t i  -di,tor  o f  Geoderma,  will be ?ea;hing e

I  have been invo lved In  ed i t ing  (w i th  J..k. Kiitrick, o! W a s h i n g t o n
State a n d  L .  K. I-Iuss:wr of Texas A  9 IA) a n  SSSA spwial puhllcation  011  acid
wit&e weather ing . ,l~hls  s h o u l d  b e  publ ishod In l-h? next fw w e e k s  a n d  I
w o u l d  I  Ike evwy:>nr to read ?I ( e s p e c i a l  l y ,  o f  tours?, the t w o  p::pers o f
r:hlch  I  a m  a c:.,-au~tI:o:)  heciwse I t  p r e s e n t s  InformatIon  ihtit will h a v e  t o
be cansldered  i n  o r d e r  t o  iwter-pret t h e  pro;!ertles  anfi genesis o f  many
sol 15. B y  this I mean  -that w/i dxce is siron tha-I mar;y sol!s, o r  the
rwterials in  wh ich they are dtw<:l  I !.,>o:,, trz\fe paxed .I hr~nugh  a*, a c i d  sulfa;e
phase  dur lng t h e i r  ger.osls. lr, siwe cases deperld  i ng or, the ba I anca
belweeri  t~he acid formin<:  a s  o;i?nwd Al-0  a::iI! nwtr+Iiz/ng mine:-als  i n  the
raren~t  wferial  s, t h i s  !!;I:.  !e? t. ;::‘I ucid sol I rnctei~  I RI b u t  I n  o t h e r  c a s e s
n o t . lhls i5 d i s c u s s e d  jr, !-hr5  pub~icir~ion,
Grube  e t  ai.

espzci al I ye I :I the paper  by
fr0.n Wes: \:It.glnia. Ihe publication  r~lll a l s o  h a v e  some color

p i c t u r e s  o f  sulfal’e  1:1lrwai5, of  arld sulfa~te  soi!s f r o m  M a r y l a n d ,  e t c .
.S?me o f  t h e  p i c t u r e s  should  i,:?lp so! i curveyors lo learn to r e c o g n i z e
jaros  Ite. W e  w e  flrldlng  th is  ~lwral  b&h In active a c i d  s u l f a t e  s o i l s
t h a t  prcscntly have extrerwly l o w  pH a n d  I n  c e r t a i n  horizons  of s;1lls t h a t
h a v e  ur~dergonc  acid sulfale weathering  a  l o n g  I~ln,e  a g o ,  b u t  n o  lclnger llave
ex! I‘txlK!  ! y low pii. I? ++l,!cally  o c c u r s  a s  m o t t l e s  with co lo r  o f  5Y 7ir, t o
7 / G ;  typical ly wt, a s  opposed to  what  Is  as  s ta ted In  the  So l  I l~xn~~oc~~
deflnli ion  o f  the  sulfur~ic her-lzon, vlth chromas  o f  6  o r  more . K:i>  f&?i
that the presence of  this minera l  I s  Impor tan t  enough In  unders tand ing  t!,e
genesls  O f  a  501 I, ~thai tixIZOns conta!nlng  it s h o u l d  b e  idwtified  in soI1
p r o f i l e  descriptions by .t!le u s e  o f  a j subscripi- (e.g,., Bj o r  irtj). O n  t h e
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other  hand it appears  tha t  imany sol1 materlats  have u n d e r g o n e  t h e  l o w  pH of
sulfuric horlzor,s,(  < 3.5 1 wlthaut jaroslte format-ton because Eh condltlons
w e r e  orily high enough to oxidize s u l f u r  b u t  n o t  Fe”2. In  o rder  fo r
jarcxlt~e to  be  s tab le ,  the Eh must  be htgS e n o u g h  f o r  Fe +3 t o  ce st&le ( a s
f o r  iron oxides). T h u s  t h e  s?rtfurtc  hxlzon d e f i n i t i o n  sho?lld no1 roq~trn
-l.he  p r e s e n c e  o f  jaroslte  for  Iis recognl-tlon-  - - only t h e  l o w  pH ( a s
presen t l y  requ i red)  and  somn  ev idence (e.g., p resence  o f  su t f l d i c  mate r ia l s
nearby)  that the low pH comes  f rom l -he  genera t ion  o f  su l fu r i c  ac id .

I f e e l  t h a t  a n  understandlpg  o f acid sulfate tea-thering phencxxens Is
so important to enable  one to understand the propcr:les  and genesis of  many
solls, a s  yeI I or 1~0  facl  I itate reclams~tlon  of lands  t h a t  a r c  o r  m a y  b e
dtsturbed,  that I am teaching the  processes  by  wh ich  vulfldes  a c c u m u l a t e
(sulf  ldiza.tton)  and oxldtze  with conseque~~t  c h a n g e s  In fho sol Is or soi l
materials  (sulfvrtclzatlon)  I n  m y  c o u r s e s . Pr I n t e d  I fc IPure “not6s” aboat
tbc p r o c e s s e s  :IWC tr~rn p repared  arld  a number of  copies  of these ‘!notes”
h a v e  b e e n  dlstrtbut~ed 1~0  In te res ted  persons  a t  this c o n f e r e n c e  - - - and I
shal I be p leased lo  make them avat lab le *o &hers  upon wr I t.ten reques t
giving a l e g i b l e  a d d r e s s .

In ofher  research  we are examining  s o m e  a c i d  s u l f a t e  s o l l s
(S:~lfaquepl~s)  in dredged  matertats  f r o m  B a l t i m o r e  Harbor  In  work  that Is
b e i n g  sponsorrtd b y  fhe Marytsnd  P o r t  Admfnlstreilon.  Both so11
charocterlzatton  a n d  p l a n t  r e s p o n s e  (plotwork)  and reclamatton s t u d i e s  a r e
being conducted. P a p e r s  regarding i-he characterlst  lcs of these sol Is are
being prose”ted at tboth  t h e  N o r t h e a s t  raglonal  a n d  ;t:e n a t i o n a l  ASA
meet ings  th is  year .

h’o h a v e  a l s o  b e e n  cxatillnlng  acid s u l f a t e  sol!5  where s u l f i d e  bearing
materials  of Ter,fiar-y  d’ld Creiaceous a g e  have b e e n  o*j!o+ed  by ercavatlon
f o r  h Igt~sys and  housi nq deve 1aprx:n.t 5. A c i d  su 1 f ai~c!  pro: lems cwn~lc>n  I ‘r’
arlse in colnacl t o n  rli-11 excavntloris in .tha IUpper C o a s t a l  Plain  r,cglon a n d
siml  tar prob temc a p p a r e n t l y a r e  cCxprr~)rl  on s Imi I ar geoi(ig  ic fo rmat  ions  1 n
Ner Jersey,  frcm k’hal.  I ha+~  IcN~& al th Is cijnfc,rcz!lrx  and e I  sev:hcro.

T o  s t u d y  the acid sulf~ate  ~11s and phc~nnseria, KR riced good methods to
determlno  amounts and form,; of sulfur  iT: s~>il  i;no g~:ologlc  mai~crlals. Such
methods, employing  X-ray spot-troscopy,  were  &%a:Io(;cd  by  g raduate  student
P. A. snow. S n o w  c o m p l e t e d  h i s  P h .  D, dlssertatton,  w;lich describes the
m e t h o d s ,  I n  1 9 8 1  (see list of puhlicDlons a t  the  end  o f  this r e p o r t ! .  !ie
Is corrlinulng  to apply and perfect  the methods as a post  doctoral  research
assoct ate lo the Department of  Agronai\y.

Graduate Student  Research--_1_

A  P h .  D .  dtsser?atlon  on the geomorphic  and  pedologlc  relatlonshlps  o t
E I inak and assoc~lated  sol Is was cusp tot-ed bf R. G. Darmody.  A m o n g  ott,er
f i n d i n g s  was addll-onal  ev idence (beyond tha t  found earlfer  by Rabenhor-st  on
t h e  soils o v e r  serpentinos)  o f  a  stgntflcant toesslal  component  I n  t h e
p a r e n t  ma-tarlal  of  many soi ls In the Pied~nont~.
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On-going  graduate student research Includes:

W. J. McMahon:  mapplng  of so1 Is to a depth of 10 feet employing a
cxmbinatlon  of ailger borings and selslc  and reslstlvl-ty observations. This
mapptng  is being done for two small test areas. So far It does not appear
econallcally  feasible for routine  soil survey.

John Short: Siudy  of propertlcs  and variablllty  of solls in man
deposited materials  on the Mall In Washlngton,  D. C. One hundred proflles
are being  examined  In considerable detail. John !s employed by tile
National f'ark Service and they are supportlng  his work.

James Luzader: Studies  of soils of oyster-shell kllchen  middcns.  The
middons  were deposited by Indians, pr'r-haps  beginning  as long as 2000 years
ago according  to Ilmited radiocarbon  dates. lhe midden  solls occur on
certain bluffs by the Chesapeake Bay and along the Potomac River  estuary.
Soils beneath the s!~ells  appear to be saturated with calcium to depths of
several meters.

George  Denlas: Studies of sedlrnentatlon  chronology of local alluvium
in watersheds ln Coastal Plain and f'ledmont  provinces. Radiocarbon dates
of charcoal at the base of the modern  sediments  have been ohtalnod  for 4
sites. Thn dates range from 610? 80 to g20+ 80 years 8. P. The dates
pre-date the period  of European settlement. Possible  explanations
involving a dry climatic  period around 300 years B. P. are being doveloped.
Based OII the dates, posltion  of discontlnultles  in the proflles, and
knowledge of watershed size and measurements of the ainount  of sediment,
erosion rates for time periods  back to the Indiczl.fed tln,es are being
calculated.

YJ. P.Wagncr: Much of the res:earch  or, the upland acid sulfate soils
mentioned In the section on acid sulfa,te  weathering has been conduc.ted  by
Mr. iJagner. He Is author of two papers to be publlshed  In the near future
on thls work.(see  list of publlcatlonsf.

Emella  Burt: Is conducting  research lo compare  the clay mineralogy
and charge characaterlstlcs  of some soils of tropical as opposed to
temperate (Northeastern U. S.) soils.

Maw-a  Curran: Is conducting  research on plants that may be adapted
growing on soils In dredged materials that have sulfurlc  horizons.  Plant
mater-lals  have been suppiled  by USIIA-SCS. The plants would be used In
reclamation  wcrk leadlng loward  the luse of the reclalmed  lands as
parklands.
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Massachusetts Agriculture Experiment Station

P.L.M. Veneman

Characterization studies of Massachusetts soils are progressing. A sizable
number of pedons has been sampled in collaberation with SCS personnel during
the last 4 years and sufficient data is available to permit publication of an
Experiment Station bulletin, summarizing the chemical and physical properties
of selected Massachusetts soils. Completion of this report is scheduled for
the fall of 1982.

To ensure that proper analytical procedures are followed, and that reliable
and reproducible data are obtained, our characterization laboratory participated
in the on-going Northeast Soil Characterization Study.

Associated with our characterization activities we collected about 40 soil
monoliths for use in various soils courses. These soil imprints are especially
useful in the soil morphology and classification course where adverse weather
conditions often limit the time available for outside activities.

The effect of the presence of a hardpan  on the soil moisture regime, speci-
fically in relation to soil mottling patterns, was studied in a Paxton drainage-
topsequence at the University of Massachusetts campus. These dense hardpans
snrerely  limit vertical drainage of soil water, especially during wet periods
such as during late fall or early spring when significant lateral flow over
the hardpan  is evident. Significant mottling with chromas  < 2 can be observed
within 90 cm of the soil surface in soil profiles only one-Third  down the
slope. This indicates that during the mapping process the amount of well
drained soils may be overstated significantly. Physical characteristics mea-
sured in this catena, include soil water potential, redox potential and water
table fluctuations. Purpose of this study is to link specific mottling pat-
terns to particular moisture regimes. This will facilitate siting of septic
tank-soil absorption fields and hazardous waste facilities.

Engineering properties of the hardpan  are also being determined, Strength
of the hardpan  material is inversely related to moisture content, while the
strength characteristics of non-hardpan material at the same or higher bulk
density, appear unaffected by the amount of water present. Measurements include
penetrometer and unconfined compressive strength measurements. The brittle
behavior of these hardpan  infers either the presence of a cementing material or
a significant overloading in the past. The latter possibility currently is
evaluated by various triaxial shear strength tests.

The effects of mold-board plowing, discing, chisel plowing and minimum
tillage on soil physical soil properties are being assessed in a multi-year
silage corn trial. Characteristics evaluated include bulk density, pore
size distribution, soil moisture, pore continuity, earth worm activity and
permeability. Root distribution, growth characteristics and yield data are
being collected as well.

MA-l



Several studies concerning Spodosol formation in Massachusetts were
completed. Observations on forested sites with significant pit and mound
microrelief orginating from tree throw, revealed that especially precipi-
tation is important in the formation of Spodosols. Soils in areas with
frigid temperature regimes and high precipitation generally are subject to
podzolization, while the warmer, slightly drier regions mainly are charac-
terized by braunification. The soils in the latter areas used to be class-
ified as Brown Podzolics, but are currently included in the Inceptisol order
and the Udipsamments. This change in classification seems justified on the
basis of the observed differences in soil formative processess.

Our studies concerning the adaptability of common apple dwarf tree root-
stock varieties to Massachusetts soils continued. An experimental planting
was initiated in the spring of 1982 at 9 sites throughout the state. Soils
at the study locations include the Paxton,  Woodbridge, Ridgebury, Wethers-
field, Shelburne, Cabot, Charlton and Colrain series. The results of this
research eventually will enable extension personnel to recommend planting of
specific rootstocks based on the soil type which is prevalent in the orchard.

Effectiveness of curtain drains to control high ground water tables was
evaluated in 2 innovative systems in Merrimac  soil. Curtain drains appeared
succussful  in lowering seasonally high water tables, thereby improving the
performance of the soil absorption field.
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New Jersey Agricultural Experiment Station Report

L. A. Douglas

Fiany of the intensively cultivated soils of the Coastal Plain of New
Jersey, Delaware and Maryland are prone to erosion by both wind and
water. These soils coriprise the bulk of the major agricultural soils in
lew Jersey. A study has been initiated to determine:

a. The nature of the
conditions

soil structure under intensively cultivated

b. The comparison nf
soils

the structure of cultivated soils with "virgin"

c. Identification of the factors causing the change (degradation) of
structure as these soils are brought under cultivation.

Professor J. C. F. Tedrow.is preparing a book whose tentative title is
"The Soils of I!ew Jersey." This book will describe the soils, their
pedologic. geologic and geomorphic setting. and the history of soil survey
in New Jersey.

1:nny of Hew Jersey's soils contain "smectites."  These soils are in an
environment where one VJould not expect snectites to form--that is, very
lOL! ptl's. The specific nature of these smectites are being studied.
This study has brought to the forefront the problem of identification of
smectitcs in that most of these smectites can be classified either as
tetrahedrally substituted smectites or beidellite by some classification
systelis, while other classification systems will classify these ninerals
as expanding vermiculites, Consequently. the criteria for identification
of smectites is being investigated.

Several graduate students have soil genesis studies as their thesis
subject matter. lost of these problems deal with either a) time as a
soil-forming factor, or b) the effect of geomorphic position on soil
genesis.

The New Jersey Agricultural Experiment Station has colnpleted the installa-
tion of a micromorphology facility, and all of the studies listed above
with the exception of the smectite study include micromorphology as one of
their experimental tools. Thin sections as large as 5 x ? cn can be
prepared in this facility.
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CORNELL UNIVERSITY AGRICULTURAL EXPERIMENT STATION REPORT

RAY 0. BRYANT

During the past two years, personnel changes continue to impact our pro-
gram. Dr. R. W. Arnold took a permanent position as Director of Soil Survey,
SCS in Washington, D.C. Ray Bryant, who recently completed a Ph.D. at Purdue
University, is the new Soil Survey Project Leader for the Agricultural Experi-
ment Station at Cornell. Melinda Dower has moved on to become a conservation-
ist for SCS in Somerset County, New Jersey. Frankie Ramos is our new soil
characterization laboratory technician and handles much of the soil character-
ization laboratory work. Mr. Kenneth Olson remains as research associate and
is working toward obtaining his doctorate degree under the guidance of Dr.
Gerald Olson. Ken has done an outstanding job of directing laboratory activ-
ities and representing Cornell University in soil survey activities during
this period of reorganization.

The New York State Department of Agriculture and Markets has financed
the acceleration of the survey of agricultural lands in New York. We are
presently in the second year of increased production due to strong state sup-
port. With the completion of mapping in Jefferson, Chenango, and Warren Coun-
ties, thirty-three counties have been completed, ten counties are in progress,
and thirteen counties are remaining. Eighty-five pedons were characterized
during the last two years; most were from St. Lawrence and Albany Counties.
More have been sampled or are scheduled to be sampled in St. Lawrence, Colum-
bia and Greene Counties. Forty-five monoliths have been taken in the last
two years, bringing the total number of monoliths in our collection to eighty-
five. In addition, twelve monoliths remain in Albany, Sullivan, and St.
Lawrence Counties.

Laboratory activities have been expanded to include routine preparation
of thin-sections. The X-ray diffraction unit is presently being upgraded for
the purpose of providing mineralogical analyses in the future. An IBM personal
computer has been purchased and data for approximately 100 pedons have been
stored on computer tape or disk.

Other activities include soil mapping on University owned experimental
farms at Willsboro, Aurora, and Harford and detailed characterization of ex-
perimental plots at Varna and Aurora. Dr. Bryant traveled in Venezuela for
two weeks in March where contacts between Cornell University and soil survey
activities under the Ministry of Natural Resources and the University of Vene-
zuela at Maracay were renewed.

Work has been done in the following research and project areas during the
past two years:

1. Testing of fragipans to better understand their strength charac-
teristics is completed. Results will be published in Duane
Lenhardt's Ph.D. thesis.

NY-l
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2. A comprehensive summary of the utilization of soils information
in the preferential tax assessment of agricultural land in the
United States was prepared to assist the State Board of Equaliza-
tion and Assessment in formulating policy.

3. The correlation between total potassium analysis and X-ray diffrac-
tion methods of determining illitic mineralogy in New York soils
was assessed.

4. A pilot project on digitization of soil maps for New York State is
in progress.

5. A method of determining agricultural land value utilizing soil prop-
erties is being developed.

PUBLICATIONS

Olson, G. W. 1981. Soils and the environment--a guide to soil surveys and
their applications. Chapman and Hall, New York. 178 pp.

Olson, K. R., and G. W. Olson. 1981. Utilization of soil information in the
preferential tax assessment of agricultural land in the United States.
Agronomy Mimeo 81-39. 21 pp.

Olson, K. R., G. W. Olson, and R. B. Bryant. 1981. Clay mineral estimates
using X-ray diffraction for twelve fine-textured soil series from
Jefferson, Albany, Chautauqua, Essex and Tompkins Counties. Agronomy
Mimeo 81-32. 21 pp.

Olson, K. R., G. W. Olson, and R. B. Bryant. 1981. Total potassium analysis
;fatssupplement  to X-ray diffraction for determining illitic mineralogy

. Agronomy Mimeo 81-33. 16 pp.

Olson, K. R., G. W. Olson, and S. P. Major. 1982. Soils inventory of the
Willsboro Farm in Essex County, New York and implications of soil char-
acteristics for the future. Agronomy Mimeo 82-3. 67 PP.

Olson, K. R., F. J. Ramos, and R. B. Bryant. 1981. Physical, chemical and
mineralogical data for 20 soil series from Albany County, New York.
Agronomy Mimeo 81-34. 128 pp.
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The Pennsylvania State University Agricultural Experiment Station Report -
R. L. Cunningham

The project covering most of the soil survey activities is titled "The Character-
ization and Inter retation of Pennsylvania Soil Resources for Improved Land Use".
The project (2306! was renewed in 1982. Other projects are related and enhance
soil survey activities in Pennsylvania, such as OWRT grant to study acid rain
effect on soil and several grants to improve remote sensing techniques in soil
survey.
Soil Genesis and Morphology.Personnel -
R. L. Cunningham, Project Leader
E. J. Ciolkosz, 1982 Chairman, NESSWP Conference
R. C. Cronce, Laboratory Director
G. W. Petersen, Co-Director, ORSER
R. Pennock, Jr., Resident Instructor
R. F. Shipp, Extension Agronomist
C. J. Sacksteder, Computer Programner/System  Analysfst
Approximately 20 graduate student assistants.
ihe 3 program objectives are:

to characterize soils
2: to conduct soil genesis research
3. to develop a soil information system
Even though Pennsylvania is 97% field mapped, the characterization program is
still active. Sampling is scheduled for the next 3 years and will continue for
at least 3 more. There are soils that have not been characterized, and so there
are few data available to interpret for use and management, for these soils.
Survey areas that need recorrelation and updating will be investigated for soils
or mapping units that lack classification or definition. Characterization studies
will assist in legend indentification and correlation. The present 3-year plan
includes such studies.
Soil genesis research is devoted to concepts and relationships that assist in
field survey and in interpretations. Thirty three graduate students have earned
their degrees with this program since 1970. Presently, 18 have research in
progress.
Much effort has been devoted to the development of a soil information system.
Much of this effort has been in concert with the remote sensing activity at
Penn State. The characterization data formed the early files, the S-5 Inter-'
pretations tape from the Iowa Data Processing Center were added, the mapping
unit legends of each county with the acreages of each are in file, several areas
of soil maps have also been added to the files. Interpretative units are dofined
and assigned to each mapping unit.
The SCS in Harrisburg have been extremely helpful in assisting and encouraging
the efforts in merging all the soil survey data into a system and developing
data management techniques.
Since 1980. nineteen (19) papers have been published and are available upon
request.
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RHODE ISLAND
AGRICULTURAL EXPERIWENT STATION

This report summdr:~z?s the projects 6ompleted and the progress
on current researcll activities since tne 1as.t Dortheast (Joopera
tive Soil Slli-Vey Conference.

1. Soi. Sultlt>ili.ty in Selectin:; Sites foi, Sei!aSe SlL!d'l;e
LandPills, G. \JI Loomis; ;i.S. Thesis.

TWO mini-,landfills (3x1$x2 filters deep) :~cie ~~n~ti~~~,ted
utilizing municipal seiJac:e sludge.
situated in a coarse-textured

Oi1e landfill is,
glacial outi.Jas!l soil 1

,(hinckley) Mereas the othe;. landfili is located in a
dense: compact, basal till soii (Paxton)  D Landfill
leaci1atc, soil r~ai;er, and Sroundnatei- are winp monitored
monthly for various nutrients and heavy metals. Pre...
liminary data suggest tilxt the concentrations of tnese
pollutants belo!l the landfill in the Pax.ton soil al%e 50
to 90% less than that occu,*ring in the tiinckley soil.

3. Utilization of ;ictivated Carbon in Attenuating Vsl%ous
Zutrients and Heavy 13etols Generated from a Seclag?
SludSe Landfill. D. II. ilaltcrs, i4;S.hesis.

Preliminary ioboratory data (shakin:: tests and column
studies) suSf;ested that activated carbon nas an effzctive
material in absorbin  l:esvy metals from solutions.
mini-.landfill (3xQx2 meters deep) II~S constructed  and
lined !rith 20 cm of activated carbon. Tne landfill Bias’
filled with municipal sclra,:e sludge and concentrations
of heavy metals 2nd nutrients are .beino; monitored in the
leachate, soil. ~xJ3'cer, and groundwter at various dis--
tances frolti the landfill. Data collected thus far
suggest that activated car'bon may provide an effective
means of preventing contamination of Sround:fater fi*o;ii
landfill leachate.

3. dorpholo~ical,  .Physical and Chexical Characteristics of
Ditched and U

__-
ndiixhzd 'l'idai iia,-sh Soils. G. L. Ch,lwa ;

I4.S. Thesis, 1982.
-

‘l’irelve sol1 profiles cwre described and analyzed for
various physical and chemical ;7roperties . All n?OfileS
lJtre classified as Typic Suifihcuists and most soil p,-o.~.
pertics ,rere within tnc rang? of those reported for
Sulfihesists in o,t;ler areas of the United States, 'The
state of decomposition (Ribric, Mcmic, Sapric) ;:s measured
by f'ibei- analyses and pyro:>nosphate color iras not related

RI...!



to C/i4 ratio 0,. a n y  other glysicai  01’ ciimical  piqOperty I

evaluated. This study also indicated tnat repeated dryins
of t&e soil did not significantly reduce pH and that a
single drying cycle was sufficient in charncteriz%ng I
poteutial  acidity. Conparison of the ditched and unditched
tn;rshes did not demonstrate any wajor differences in the
soil c;laractaristics  studied oi’ orovide  evidence of
e f f ec ts of drainaxe due ‘to wos~u~.to  ditching. I

4 . Factors Influencing the Va,yiability  oft Field Percolation
R a t e s  o f  G l a c i a l  ‘1’111 Soi ls . .  P. J, J4orneaul.t.:  14”s. - -
Thesis _

TiJClve s i t e s  representing  JI soi l  series  (Chai*lton.
14arragansettj lderrport) Paxton) were selected for study.
The Cilarlton  a~nd  Na~~ra~ansctt  soils ha\re developed in
friable nlacia& till: r*ho?-et:s  the ~ie!~port and  Paxton.u
soils are uncJe,i’lain  by dense  ; compact;  oas31 till. The
p r o f i l e s  :!are descr,bad Ind ~smpled for lab0‘-atory
analyses. Six pcrscolatlon  tests 13 In Li horizon and 3
ih C horizon)  ~!ere pei’fo:~.:8Jed  at eack site  I ‘1’112 ~~Jerruort
so i l s exhioited srgnrfi.chtit%y slo\rer pei.c ,*ates i n  i3
horizons than the other soils.. ‘i’he nerc r a t e s  In C
horizons lrere sigiflcantly different for. a-11 soil
sei’lzs  studied I’- ~iiultiplc regression anal_yses suggested
that percolation i”3,te.s coul~d oe p r e d i c t e d  f‘*o:o suchsoil
propert ies  as  san:i: silt, ;Ind clay f,,ictlone and soil
oulk density.

Phosphate I4ovmen.t in Laboratory Soil Cdluinns and On-Site
s teas . OlJRT Grant I T. dicki,, Research

Soil  saillples !lere obtained at various depths surrounding8 cesspools IJhiCh had been rn continuous service for ‘~
approximately 30 years _ I’iean concentrations of cxtract-
able phosph0rus  l!ere significantly  hiSher at the base and
one mter above the base of the cesspoo ls  titan levels
found one meter belo?, the cesspools  or in background
s o i l s . Li’ctle movement of phosphorus from these system
:!ere noted. Partitioning of the phosphorus:.into  various
fractions indicated that approximately 85% of the phds-.
DhOimt13  :EIS associated .;rith iron and al.u(lJinurn 1 C0noenti.a.~.
tions of fiqce F e and Al at the base of the cesspools :Je,%e
doubl,_  those found in back?round soils suS;SestinG that4

I
I
I
I

the addition of these components’ f;qow cessoools !fouid
increase the P~~~adsorption  caoacity  of the soils., Studies
are currently being conducted to ev;lluate the effects of I
various septic system
disti!lstes,

:cjuvenat0rs  (!J2SOlr; R 0 i oet,~oleu:il
.enzylaesJ  o n  i;;l- no.$e;ient  o f  oh0 p~orus.Zi2 I

RI-.2
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7 - Soil Charac,terination  and Soil Variabiiity  Studzii; P.S.
S"nauei", Hssmrch AssoZate.
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VERMONT AGRICULTURAL EXPERIMENT STATION REPORT

Richmond J. Bartlett

Our soil science effort is spread a little thin at times since there are only
two of us engaged in soils teaching and research. Fred Magdoff has worked on several
soil fertility projects: manure runoff, septic tank effluent disposal,and mound system:
He is presently working on a soil test for nitrogen. Amounts of nitrate in the sur-
face horizon in mid-June appearto  be promising inforecasting yields of corn. He is
also working on nitrogen fixation at interfaces.

Bartlett is still trying to get people to study soil instead of "lab dirt" -
this being the dried, sieved, and stored reagent grade soil. Discovery of oxidation
of chromium in soils by manganese oxides has lead to interesting work involving man-
ganese redox reactions in soils. For example, we have demonstrated that manganese
can oxidize nitrites to nitrates in soils, a process which may explain lack of ac-
cumulation of nitrites in soils unfavorable for oxidation by autotrophic nitrobacter.

Work continues on the new Vermont soil test involving measurement of Al. Me are
the only state lab doing this.

Determination of Reactive Al by extracting a soil sample with pH 4.8 NH4 OAc
(1.25 5 acetate) characterizes for northern acid soils the quantity of soil acidity
that must be neutralized to meet lime need and also lower the P adsorbing capacity.
Extracted Al is used in conjunction with pH in 10 mM CaC12 to calculate the lime
requirement directly. First, the amount of P fertiiiser  needed is approximated, based
on the P intensity (Available Pl determined in the same NH4 OAc extract. Then the
recommended amount is increased by a P-fixation factor obtained from the Reactive Al
measured, and decreased by a Reserve P factor derived from fluoride extractable P.

Unlike a buffer lime requirement method, which predicts lime needed to reach a
target pH, the Reactive Al test estimates the quantity of acidity that must be neu-
tralized to prevent fixation of P fertilizer by soil Al and to release P from Al-
bound sources. Attaining a particular target pH is not the primary goal. The Reserve
P test measures the amount of unavailable Al phosphates that becomes partially avail-
able when lime needs are met.

Here is my soil chemistry lecture for the day. Cation exchange capacity is made
up of cations that are exchangeable in soils. This includes basic cations and aluminun
as well, if it is exchangeable by a neutral salt, such as KCl.  There is no exchange-
able aluminum in soils if the pH is above about 5.0 or 5.5. Cation,exchange  capacity
as measured by ammoniumacetate at pH 7.0 includes the above described exchange sites
and also titratable acidity.
a soil to pH 7.0.

This would be aluminum reactive with lime if you lime
However, to calculate percent base saturation based on CEC at

pH 7.0 is not correct. The percent base saturation must be based on exchangeable
bases or acid. Any soil that has a pH greater than 5.0 must by definition be 100%
base saturated. If we want to predict susceptibility to acidification of a soil
(e.g., acid precipitation effects), we need to know quantity of bases in the soil,
not CEC at pH 7.0. If resistance to damage by acid rain were related to CEC at
pH 7.0, our Cryorthods should be the most resistant in the Northeast because they
have a very high titratable or pH dependent acidity. Actually, I am sure that such
soils are among our most susceptible soils.
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Virginia Agricultural Experiment Station Report

James C. Baker

The Virginia Experiment Station Report will center around the soil survey
program in Virginia and Virginia Tech's role in that survey.

The Virginia soil survey is a cooperative effort involving principally
the Virginia Soil and Water Conservation Commission (VaSWCC),  the Soil
Conservation Service (SCS), the U. S. Forest Service (USFS),  and Virginia
Polytechnic Institute and State University (Virginia Tech).

A master plan to complete the soil survey of Virginia by 1990 was
approved by the General Assembly in 1972. The plan calls for increased state
funding to accelerate the survey by passing such funds through the VaSWCC to
cooperating agencies (Va. Tech, SCS, and USFS) for use in mapping and char-
acterizing the soils of Virginia. Anticipated funding for reaching the goal
has not kept pace with the plan or the effects of inflation. Consequently,
there is little possibility of completing the survey by 1990.

The state consists of 95 counties, 3 cities (formerly counties), and 37
additional independent cities, The total land area in the state is 25,458,200
acres of which 23,166,200  are non-Federal lands and 2,292,OOO acres are Federal
lands. To date, modern soil surveys have been completed in 47 counties and
cities comprising 10,900,OOO  acres or about 43% of the state. An additional
10% of the state has been surveyed in either non-progressive survey areas or
progressive survey that are incomplete.

At the average rate of 880,000 acres per year, the remaining 12 million
acres are expected to be completed by 1996. This appears to be a realistic
goal and is consistent with the present national goal for completion of the
soil survey for the entire nation.

The major responsibilities of each organization as outlined in the Master
Plan of 1972 are as follows:

VaSWCC: Overall coordination of the Virginia Soil Survey, adminis-
tration of funds appropriated by the General Assembly and
set priorities for surveys in Virginia.

USFS: The Jefferson and George Washington National Forests are
cooperating with Va. Tech and SCS in planning for mapping
of Federal land in ongoing surveys and by providing funds
for mapping lands under their responsibility.

scs:- Field mapping, correlation leadership, interpretation,
cartographic assistance, and publication of soil survey
reports. The SCS currently has 21 field soil scientist
(including one technician) assigned full or part-time to
progressive soil surveys.

VA-l



Va. Tech: Field mapping, laboratory characterization for all
surveys, education, research and interpretation, and
publication of interim and special reports.

Virginia Tech's Role in the Soil Survey

Fieldration- - -

Virginia Tech currently employs 20 soil scientists divided among 9
counties with progressive soil surveys. Those counties are Wythe, Greene,
King William, New Kent, Greensville, Washington, Appomattox, Northampton,
and Accomack. Three of those soil scientist are assigned to SCS field parties
in Shenandoah, Powhatan, and Bedford Counties. Virginia Tech has in addition
three interpretative specialists to work primarily with urban soils problems
in Chesterfield, Loudoun, and Prince William Counties. One soil scientist is
assigned to the State Health Department to help train sanitarians in soils
work.

A CMS terminal has been installed at Blacksburg to store and recall data
and to use as a word processor in manuscript preparation.

Laboratory Characterization Program

Virginia Tech provides laboratory support for all soil surveys in
Virginia. This accounts for approximately 150 pedons per year plus other
samples from special research and correlation studies. Physical character-
ization includes particle size analysis, bulk density, moisture retention
curves, and selected engineering tests such as Atterberg limits and potential
volume change. Standard chemical characterizations are run routinely as well
as petrographic and clay analyses on selected samples.

Teaching and Extension Activities on Casus-

The following courses are offered at some time over a two year period
at Virginia Tech:

3000 level Soil Morphology and Cartography 3 credits
4000 level Soil Genesis and Taxonomy 3 credits
5000 level Advanced Soil Genesis and Morphology 4 credits
3000 level Soil Interpretations 3 credits
5000 level Advanced Soil Interpretations 4 credits
5000 level Soil Geomorphology 4 credits
2000 level Soil Evaluation 1 credit

In addition to the above formal classroom courses (1) a two week summer
course to train sanitarians, etc. on urban soil problems is offered as is
(2) a l-1/2 day short course on Conservation Inventory Resources.

VA-2
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Virginia Tech administers a soil science scholarship program, funded
by the State through the Virginia Soil and Water Conservation Commission.
This scholarship program provides funds for 12 quarters of assistance for up
to 12 students at a time such that they may be educated and field trained as
soil scientists. This program has graduated 38 soil scientists from Virginia
Tech over the past 11 years. Currently there are nine students on the
scholarship program.

Current Research Projects Relating to Soil Survey, Soil Genesis, and
Land Use

I. Soil Mapping and Variability Projects

1.

2.

3.

4.
5.

Methodology for Updating Pretaxonomy Soil Surveys (Cowherd,
Baker, and Edmonds)
Adequacy of Soil Taxonomy for Soil Survey Purposes
(a) Variability of soils in landscapes
(b) Map unit descriptions
(c) Chemistry-Mineralogy-Physical Data (Edmonds and Baker)
Taxonomic Variability of the Chester Soils - Loudoun County,
Virginia (Weber, Amos, and Zelazny)
Elioak-Tatum-Landscape Variability (Wilson and Edmonds)
Distribution of Soil Mineralogy Classes on Soils of the Eastern
Shore of Virginia (Edmonds, Harris, et. al)

II. Soil Genesis Studies

1.

2.

3.

$1

6.
7,

8.

9.

Aspect as it Relates to Soil Morphology, Soil Temperature, Soil
Moisture and Chemistry in Wythe County, Virginia (Blackburn and
Edmonds)
Acid Sulfate Weathering - Its Effect on Soil Formation in Virginia
(Edmonds, Zelazny, Baker)
Nason-Tatum: Studies on Soils from Sericite Schists with High
Aluminum (Wilson and Zelazny)
B Horizon Development in Beach Deposits (Baker and Hatch)
Characterization of Soils with Vermiculite Mineralogy (Weber and
Zelazny)
Myersville Soil Study (Weber and Zelazny)
Mineralooy Quantification - Mica Mineralosy Classes in Soils
(Harris,?eiazny,  and Parker)

__

Alfisol-Ultisol Landscapes in the Southern Piedmont of Virginia
(Baker, Edmonds, etc.)
Origin and Properties of Coarse Grained Kaolinite in Piedmont
Soils and Saprolites (Harris, Zelazny, Baker)

III. Soil Reclamation and Urban Interpretations

1. Suitability of Surface Mined Areas for Residential Development
2 (Bell and Amos)

. Cost Benefit Ratios of Controlled Placement of Mine Spoil
(Zipper and Amos)
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3. Land Application of Waste Water and Sludge - Nitrogen Balances
and Relation to Taxonomic Units (Simpson)

4. Water Table and Temperature Studies on Spotsylvania and Dothan
Soils - Chesterfield County, Virginia (Simpson and Mendenhall)

5. Engineering Properties of Micaceous Soils and Saprolites (Harris,
Zelazny, Parker, Weber)

IV. Other Projects Relating to Landscape and Land Use

1. Corn yields and the relation to subsoil type and drainage for
selected coastal plain soils (Newhouse and Baker)

2. Studies Involving fluvial  cappings in Piedmont and Upper Coastal
Plain Soils (Amos and others)

3. Studies utilizing remote sensing techniques to assess conditions
and soil environments related to peanut blight (Starner and Powell).

4. Physical and engineering properties of B, C, and Cr horizons of
soils in the Virginia Piedmont (Amos, Parker, Baker)

V. Computer Programs Developed at Virginia Tech to Supplement the
Survey Program.

::
"TVPPED" - Typical Pedon Selection Program (Molten and Edmonds)
Soil Survey Climate Sutnnary  (Molten)

Publications and Thesis on Soil Genesis and Soil Survey (1981-82)__-____

1. Edmonds, W. J., S. S. Iyengar, L. W. Zelazny, M. Lentner, and C. D.
Peacock. 1981. Variability in family differentia of soils in a second
order soil survey mapping unit. Soil Sci. Sot. Am. J. 46:88-93.

2. "Effects of Biological Weathering on Mine Soil Genesis and Fertility".
1981. Everett, Charles J. Ph.D. Thesis.

3. "The Influence of Vegetation on the Genesis of a Humid, Temperate
Region Ultisol". 1981. W. L. Daniels M. S. Thesis

4. "A Mineralogic Study of Selected Rhodudults and Their Parent Materials
in Wythe County, Virginia". 1981. K. L. McEwan M. S. Thesis.

5. "Geopedological Studies of the Chester Loam and Silt Loam Mapping Unit
(CZC) in Loudoun County, Virginia". 1981. Weber, Richard S. M. S.
Thesis.
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West Virginia Agricultural'and Forestry
Experiment Station Report

John C. Sencindiver

The major efforts in soil research are in mined-land reclamation and
disposal of fly ash. Most of my time for the past year has been devoted to
two committees established by the Director of the Department of Natural
~es0urces (DNR). These committees are the Acid Mine Drainage Task Force and
the Acid Mine Drainage Technical Advisory Committee.

The Task Force members are primarily surface coal mine operators,
consultants and DNR reclnmation inspectors. The pwpose of this group is
to keep industry up-to-date on new technology relating to overburden
handling, acid-mine' drainage abatement and reclamation.

The Technical Advi~sory Committee has 12 members: two geologists, a
hydrologist, a chemist, a soil scientist (Sencindiver),  two biologists (DNH
Reclamation Division), two representatives of the coal industry (an engineer
and an agronomist), the Chief of the DNA Reclamation Division and the Director
of DNR. This-committee has two major functions: (1) review of surface mine
permit applications for mine sites in potentially acid producing areas and
(2) cooperative research aimed at solving the acid mine dr‘ainage problem in
West Virginia. My pwtion of the research includes evaluatine the effects
of new surface mining and reclamation techniques on soil properties and plant
growth, and the evaluation of alternative topsoil materials.

Other studies in which members of the soils group at WVU have been
involved include:

1. Abandoned mine land reclamation.

2. Nutritive value of forages growing on mine lands.

3. Studies of mycorrhizal fungi in minesoils.

4. Utilization of fly ash for crop growth.

5. Utilization of fly ash and rock phosphate mixtures for
reclamation of abandoned mine lands.

6. Absorption of heavy metals by soils.

7. Physical properties of minesoils.

0. Effects of mulches and organic amendments on minesoil
properties.

9. Relationship of pert tests to soil morphology.

10. Characterization and classification of some soils of
Togo, Africa.
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Papers and Theses

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

vf

Auxt, T.L. 1981. Effectiveness of FourSqil Amendments in Controlling
Toxic Levels of Aluminum and Manganese in Orchard Subsoils. Ph.D.
Dissertation. West Virginia University.

De Salvo, N.J. 1981. The Effects of Phosphorus on the Revegetation of
Abandoned Minelands. MS. Thesis. West Virginia University.

Fx.ost, J.D. 1981. Variability of Kittanning Coal Overburden at a
Surface Mine in Upshur County, West Virginia.M::S.  Thesis. West Virginia
University.

Grube, W.E., Jr., R.M. Smith and J. T. Ammons. 1982. Mineralogical
Alterations that Affect Pedogenesis in Minesoils from Bituminous Coal
Overburdens. 2: Acid Sulfate Weathering. Chapter 12. pp. 209-223.
SSSA Spec. Pub. No. 10. Madison, Wis.

Ives, K. 1980. Influence of Sodium Ion on the Weathering and Properties
of a tlumid Region Minesoil.M.S.Thesis. West Virginia University.

Keefer, R. F,., R. N. Singh, D. J. Horvath and A. R. Khawaja. 1980.
Heavy Metal Availability to Plants from Sludge Application. Compost
Science. 20:31-34.

Sencindiver, J. C. 1981. Guidelines to Understanding Acid-Base
Accounting. 14 p. In: Proceedings of Surface Mining for Water Quality.
WV Surface Mining and Reclamation Assoc. Charleston.

Sencindiver, J. C. 1982. Surface Mine Revegetation and Acid Mine Drain-
age. 6 p. 2: Proceedings of Acid Mine Drainage and Development, WV
Surface Mining and Reclamation Assoc. Charleston.

Singh, I?. N., W. E. Grube, Jr., A. M. Smith and R. F. Keefer. 1982.
Relation of Pyritic Sandstone weathering to Soil and Minesoil Properties.
2: Acid Sulfate Weathering. Chapter 11. pp. 193-208. SSSA Spec.
Pub. No. 10. Madison, Wis.

Smith, R. M. and J. C. Sencindiver. 1982. Overburden Sampling and
Analysis. pp. 13-20. In: Proceedings of Seminar on the Role of Over-
burden Analysis in Surface Mining. Information Circular 8863. U. S.
Bureau of Mines. Pittsburgh, PA.

Stroo, H. R. 1980. Effect of Reclamation Practices on Microbial Activ-
ity in Minesoils, M.S. Thesis West Virginia University.

stroo, H. F. and E. M. Jacks. 1982. Enzyme Activity and Respiration in
Minesoils. Soi~l Sci. Sot. Amer. J. 46 (3): 548-553.

Vandevender, J. C. 1981. Abandoned Mine Land Reclamation: Effects of
Three Nitrogen Fertilizers, Phosphorus and Lime.M&, Thesis. west
Virginia University.
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I Forest Service Remarks
By Walt Russell, Regional Soil Scientist, USDA-Forest Service, Milwaukee, WI.

I I represent Region 9 (Eastern Region) of the National Forest System. There
are six National Forests in the NE NCSS Region. However, only four of them

I

are in the Eastern NFS Region. They are the Monongahela in West Virginia, the
Allegheny in Pennsylvania, the Green Mountain in Vermont, and the White
Mountain in New Hampshire and Maine. We are also reponsible for managing the

I

Hector Land Use area in New York State, just a few miles west of Ithaca. The
Hector unit is administered by the Green Mountain National Forest.

Tne other two National Forests in the NE NCSS Region are in the State of

I Virginia, and are in Region 8 (Southern Region) of the National Forest System
(NFS). Ken Bracy  is here from the George Washington National Forest in
Virginia.

I From our Eastern Region headquarters in Milwaukee, we also coordinate
management of eleven other National Forests in the Midwestern states of Ohio,

I Indiana, Illinois, Missouri, Minnesota, Wisconsin, and Michigan.

There is a heavy emphasis today on an interdisciplinary approach to National

I
Forest land and resource planning and management. Consequently, almost all
NFS technical staffs include one or more soil scientists, along with
specialists in assorted other disciplines.

I The role of the soil scientist in National Forest management can be summed up
as follows:

I - to work witn the Forest resource managers to learn what soils information
is needed, and to present it to them in the ways that best meet their needs.

I
If our approach in terms of format, or whatever, sometimes seems a little far
out in terms of traditional ways of doing things, please realize that we are
simply striving to make our product as useful and valuable to our users as we
possibly can. We get a lot of user feedback, and this is reflected in our map

I unit design, interpretations, etc. I am pleased to note in the NCSS
generally, a growing emphasis on satisfying user needs. Several of the talks
yesterday were indicative of tnat. We will not survive long if we do not

I understand, and satisfy our users’ needs.

Now a few words about the organization of the Forest Service. We are

I
organized into three broad but specific areas of responsibility. They are
National Forest Systems Management, State and Private Forestry, and Forest
Experiment Stations (or Forest Service Research).

I So far I have talked about only the National Forest System (NFS), the branch I
am affiliated with. Our mission is to mana  e the National Forests. State and
Private Forestry (S & PF) provides technica 9 ”aavice and assistance to State

I Government Forestry organizations, and through them, to private landowners.
Forest Service Research, of course, is involved in scientific research in
Forestry and related areas.

I I am pleased to tell you that a soil scientist position has recently been
added to the State and Private Forestry, Northeast Area staff in Broomall.

I
The incumbent in tnat position is Paul Johnson. He is here, and I will now
tUrfl  it over to Paul to tell you about the soils program in s&PF.
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Conference Committee  Reports

Committee 1, Spodosol Classification

I

- Robert V. Rourke,  Chairperson -

colmnittee 3, Criteria for Land Capability Classification - Frederick + /07

I L. Gilbert, chairperson (1980 Soil Survey Conference)

-3
Mapping Role of Soil Scientist - Robert L. Cunningham, - //o

4

I
I

Comnittee,#,  Standards and Specifications for Soil haps -
Hanna, Chairperson

Coranittee $, Improving Descriptions of Map Wits - Karl  H. Langlois, - /32
Jr., Chairperson

WilliS E .  ,.- r4Z
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I

b
Comnittee#,  General Soils Map and Bulletin of the Northeast - Edward - /73

J. Ciolkosz,  Chairperson

7
Corunittee&;  Northeast Soil Characterization Study - Dick Cronce, - )-+

Chairperson (1980 Soil Survey Conference)
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COMMITTEE 1

SPODOSOL CLASSIFICATION

Committee Members

Chairman: R. V. Rourke

Vice Chairman: R. D. Yeck

Committee Members:

R. S. Bartlett
R. Bryant
D. G. &ice
R. V. Joslin
J. A. McKeague
S. A. L. Pilgrim
H. Smith
P. L. Veneman
J,. H. Ware
J. w. Warner
B. c. Watson
D. L. Yost

Charges:

1. Review the development of classification of soils marginal to
Spodosols or Inceptisols.

2. Evaluate chemical criteria for defining spodic horizons.

3. Evaluate morphological criteria of Spodosols with emphasis on. -
criteria at the subgroup level.

Charge 1

Background:

The classification of soils considered marginal
has been a continuing problem in the Northeast.

. . _

to Spodosols and Inceptisols
The problem seems t" be

greatest in those states that have large areas of land that have "ever been
cleared and farmed. In these areas many of the soils that show weak evidence
of the podzolizatio" process have tempted soil scientists to try to place
them in Spodosols or great groups that intergrade toward Spodosols. I" states
where most of the land was cleared and farmed until the late 1800's,  Bh, Bhs,
or Bs horizons of less developed podzols have been~mixed  into the Ap and their
presence is not tempting the soil scientists to push these soils into the
Spodosol order. During the past 12 years, several multi-state field studies
have been organized in the Northeast to study Spodosols and soils with spodic-
like characteristics. In 1970, a trip was organized to study Inceptisols and
Spodosols of the Connecticut River Valley in Connecticut, Massachusetts, New
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Hampshire and Vermont. A tri-state field study of Spodosols in Massachusetts,
New York and Vermont was completed in 1973. As a result of these field studies,
all Orthods in mesic temperature regimes in New England and New York were
reclassified as Ochrcpts or Orthents.

Reconmlendations:- -

1. This committee should be continued at the next meeting.

2. A review of existing data and pedon descriptions for frigid soils
that are marginal to either Ochrepts or Spodosols be conducted and
changes to accommodate these soils in the Entic subgroup of Spodosols
be proposed. The review should also include soils in mesic areas
marginal to frigid areas. The review should lead to new criteria
for the Entic subgroup of Spodosols.

3. Spodic intergrades to other orders in frigid regions in the Northeast
should not be considered at this time.

Charge 2

Background:

Spodic horizons may be recognized morphologically or chemically. Morphologic
criteria include: ortsteins; pellets of silt size or larger of isotropic
amorphous mixtures of organic matter, iron, and aluminum; or cracked coatings
of the isotropic material on sand grains or minerals. A spodic horizon has
its reddest hue a't its top and the color becomes yellower as depth increases.
Cracked coatings or pellets of silt size or larger are difficult to observe
in the field. Many spodic horizons lack an ortstein. Frequently it is
necessary to rely upon laboratory analyses to separate spodic from cambic
horizons. The chemical data currently in use are: pyrophosphate Fe + Al/clay
> 0.2; pyrophosphate Fe + Al/dithionite  citrate Fe + Al > 0.5; CEC @ pH 8.2 -
2 clay x thickness in cm of spodic > 65.- A spodic horizon must satisfy all
three chemical requirements.

Recommendations:

1. Taxonomy changes

A. In the first

"lf the soil

"Summary of the limits of a spodic horizon" pg. 32.

paragraph delete:

temperature regime is frigid or warmer, some
part of the spodic horizon must meet one or more of the
following requirements below a depth of 12.5 cm or below any
Ap horizon that is present. If the soil temperature regime
is cryic or pergelic, there is no requirement for depth."

and replace it with the following:

Spodic criteria may be met at any depth in~the soil.
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B. I~ollowing item 2 add:

or, tl~~.e horizons meeting spodic criteria as determined by the
KOH spodic test kit are spodic; or,

C. Change item 3b as follows:

When volcanic ash is present the sum of pyrophosphate
extractable iron plus aluminum is half or more the sum of
dithionite - citrate extractable iron plus aluminum (percentage
of pyrophosphate - extractable Fe + Al f~ percentage of
dithionite - citrate Fe + Al L 0.5).

D. Delete item 3~.

2. The committee should be continued at the next meeting.

3. The concept of total carbon (ignition) of 0.5% with a minimum
Fe p + Al p of 0.6%,  or 0.4% for sands, in spodic horizons should
be tested.

4. The utilization of placic horizons as spodic criteria should be
reviewed by ICOMOD.

5. The lover limit of Fe p + Al p/clay 2_ 0.2 be evaluated in terms of
reducing the ratio to 2 0.1.

6. Evaluate the usefulness of cracked coatings and silt size pellets
as criteria for spodic horizon identification.

7. Evaluate the use of smeariness  as a criteria for field identification
of spodic horizons.

Charge 3

Background:-

Entic subgroups have been little used because of the switch of most mesic
soils into Inceptisols from Spodosols and the high organic carbon contents of
spodic horizons in soils remaining in Spodosols. Aquic subgroups have been
difficult to correlate from state to state because of varying interpretations
of the depth of spodic horizons and the tendency to continue to try to
relate drainage class and soil taxonomy. Ilumic subgroups have been used at
higher elevations for sojls that appeared to be Humods hut failed to meet
Fe:C ratios.

Recovmendations:-__~--.-

1. The committee should be continued at the next meeting.

2. The presence of spodic horizons above 12.5 cm but not helow should
be evaluated as criteria to separate Entir and Typic subgroups.

l-3
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3.

4.

5.

6.

Ttrc definition of Humods should be altered to read: Humods to
have an organic carbon content of the Bh 2 5%; Pe:C of _I 0.4; and
a Bh ?_ 10 cm thick in 90% of the pedon. This definition should be
tested.

Humic subgroups should be altered to read: have an organic carbon
content ) 5%; value of 2 or 3 and a cbroma < 2; 7.5 to 10 cm thick
or occurs in < 90% of the Sh in the pedon. -This definition should
be tested.

The definition of Aquic subgroups be changed as follows: Spodosols
having distinct or prominent drainage mottles at depths shallower
than 60 cm. This definition should be tested.

Thixotropic particle size classes be redefined in relationship to
Spodosols that the mineral particle size class may be used for
spodic horizons in cryic temperature regimes when high organic
contentsare not a factor.
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REPORT OF COM”ITTgE~~o,~FERgNCE1980 SOIL SURVEY WORK PLANNING

C r i t e r i a  f o r  L a n d  C a p a b i l i t y  C l a s s i f i c a t i o n

Chairperson - Frederick L. Gilbert.

INTRODUCTION-_.-_ - -

The  group ing  o f s o i l s  i n t o  l a n d  c a p a b i l i t y  c l a s s i f i c a t i o n  u n i t s ,
s u b c l a s s e s and c l a s s e s , is one o f  t h e  m o s t  u s e d  a n d  p o p u l a r  s o i l
survey  in terpre ta t i ons  that  has  been  made . T h e  d e f i n i t i o n  o f  t h e
c a t e g o r i e s  i n  t h e  l a n d  c a p a b i l i t y  c l a s s i f i c a t i o n  s y s t e m  a r e  g i v e n
i n the A g r i c u l t u r e Handbook  210  which  was i ssued in  September
1961. T h e  c r i t e r i a  f o r  t h e  v a r i o u s  c a t e g o r i e s  i s  s t a t e d  i n  t h a t
p u b l i c a t i o n  i n  a  q u a l i t a t i v e  m a n n e r . T h e  a p p l i c a t i o n  o f  t h e  c r i -
t e r i a  t o  s p e c i f i c  s o i l s  p h a s e s  h a s  b e e n  f a i r l y  g o o d  o v e r  t h e  y e a r s ,
b u t  b e c a u s e  t h e  c r i t e r i a  i s  q u a l i t a t i v e ,  t h e r e  a r e  s o m e  c o r r e l a t i o n
p r o b l e m s  o f  c o r r e l a t i n g l a n d  c a p a b i l i t y  c l a s s i f i c a t i o n  s u b c l a s s e s
f r o m  s t a t e  t o  s t a t e . I t  i s  b e c a u s e  o f  t h i s  l a c k  o f  a  d e f i n i t i v e
c l a s s i f i c a t i o n  s y s t e m , that  the  c ommit tee  under took  t o  deve l op  the
f l o w  c h a r t  t h a t  i s  e n c l o s e d  w i t h  t h i s  p a p e r .

Committee Charge

The  commit tee  charge  f o r  the  1980  con ference  was  t o  deve lop  gu ide -
l i n e s  f o r  q u a n t i f y i n g  t h e  c r i t e r i a  u s e d  f o r  c a p a b i l i t y  s u b c l a s s e s
a n d  t o  t e s t  t h i s  c r i t e r i a  o n  s e l e c t i v e  s o i l s  i n  t h e  N o r t h e a s t  o n
t h e  b a s i s  o f  MLRA’s. These  two  charges  were  carr i ed  out  in  1979
and 1980.

A  repor t  was  presented  t o  the  con ference  a t  Pennsy lvan ia  S ta te  Uni -
v e r s i t y  i n  1 9 8 0 . I t  was  re commended  a t  that  t ime ,  that  the  f o l l ow-
ing  ac t i ons  be  taken :

1. That  the recommendation of  this committee  be  tested during the
next  two  years , c h e c k i n g  a l l  p h a s e s  o f  s o i l  s e r i e s  a g a i n s t  t h e
g u i d e . I t  i s  f u r t h e r  r e c o m m e n d e d  t h a t  g u i d e l i n e s  f o r  d e t e r -
m i n i n g  l a n d  c a p a b i l i t y  c l a s s  a n d  s u b l c a s s  t h a t  w e r e  d e v e l o p e d
by Lloyd E. Garland in 1960, be updated and incorporated. The
commit tee  shou ld  repor t  back  t o  the  con ference  in  1982 ,  wh i ch
I  am doing today, and  recommend  adopt i on  o r  r e j e c t i on  o f  th i s
gu ide  o r  a  r ev i sed  one .

2 . The committee endorses and recommends that  beginning in 1982,
a l l  s o i l s  ra ted  us ing  an  ob je c t ive  s cheme  such  as  the  one  pre -
sented in Appendix 1.

3 . The committee  recommended that  subclasses  not  be  given to  more
th#n one problem symbol . I f  a d d i t i o n a l  i n f o r m a t i o n  i s  n e e d e d
i n  t h e  l a n d  c a p a b i l i t y  s y s t e m , t h e  l a n d  c a p a b i l i t y  u n i t  c o n -
cept  shou ld  be  used .

1980 -1 - I
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Follow-up on the 1980 Recommendat i ons

In 1981, t h e  r e v i s e d  f l o w  c h a r t  w a s  s e n t  t o  a l l  s t a t e  s o i l  s c i e n -
t i s t s  i n  t h e  N o r t h e a s t ,  a n d  t o  O l i v e r  R i c e , who  has  the  respons i -
b i l i t y  f o r  i n t e r p r e t a t i o n s f o r  t h e  N o r t h e a s t  S C S  R e g i o n . A l s o ,
t h i s  r e v i s e d  g u i d e l i n e  w a s  s e n t to  a l l  members  o f  Commit tee  I  f o r
their  comments. A t  t h a t  t i m e , t h e  r e c i p i e n t s  o f  t h e  r e v i s e d  f l o w
c h a r t  w e r e  a s k e d  t o  r a t e  s o m e  b e n c h m a r k  s o i l s ,  o r  r e p r e s e n t a t i v e
s o i l s  i n  t h e i r  s t a t e s  u s i n g  t h e f l o w  c h a r t  a n d  t o  a l s o  r a t e  t h e
same  so i l s  us ing  a  tab le  that  had  been  deve loped  a t  the  South  Re -
g iona l  So i l  Survey  Work  P lanning  Conference ,  and  see  how they  com-
pared to  the current  placement that  was on the SCS-5’s. I  r e c e i v e d
c o m m e n t s  f r o m  a  n u m b e r  o f  s t a t e  s o i l  s c i e n t i s t s . G e n e r a l l y ,  a l l
the comments w e r e  f a v o r a b l e  t o w a r d s  u s i n g  t h e  f l o w  c h a r t  a s  a
g u i d e l i n e . There were , however , numerous v a r i a n c e s wi th the
c u r r e n t  r a t i n g  o n  t h e  S C S - 5 , whi ch  was  t o  be  expec ted , and w h i c h
w a s  the  reason  f o r  deve lop ing  the  gu ide l ine  t o  beg in  wi th .

Recommendations

I t  i s  h e r e i n  r e c o m m e n d e d  t o  t h e  c o n f e r e n c e  t h a t  t h e  f l o w  c h a r t  b e
a d o p t e d  f o r  u s e  i n  t h e  N o r t h e a s t , and  that  a  c opy  be  f o rwarded  t o
t h e  N a t i o n a l  O f f i c e  o f  t h e  S o i l  C o n s e r v a t i o n  S e r v i c e  f o r  t h e i r  c o n -
s i d e r a t i o n . I t  i s  a l so  re commended  that  the  Nat i ona l  O f f i c e  o f  the
S o i l  C o n s e r v a t i o n  S e r v i c e , i n  c o o p e r a t i o n  w i t h  a l l  a g e n c i e s  i n  t h e
Nat iona l  Cooperat ive  So i l  Survey , c o n s i d e r  a  r e v i s i o n  o r  a n  e x t e n -
s i o n  o f t h i s  f l o w  c h a r t  a s  a  d e f i n i t i v e  s c h e m e  f o r  p l a c i n g  s o i l
mapping u n i t s i n t o land c a p a b i l i t y c l a s s i f i c a t i o n s u b c l a s s e s
throughout  the  Uni ted  S ta tes .

Enc losure
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Conmittee ir'- Post Mapping Role of Soil Scientists

List of cotinnittee  members:
Robert L. Cunningham, 311 Tyson, University Park, PA 16802, Chairman
Edward H. Sautter, SCS, ,Mansfield Prof. Park, Storrs, CT.06268, Vice Chairman
Peter A. Avers, USDA-Forest Service, 1720 Peachtree Rd. NW, Atlanta, GA 30339
Richard 0. Babcock, SCS, US Courthouse & Federal Bldg., 100 S. Clinton St.,
Rm. 771, Syracuse, NY 13260
Paul A. Dodd, SCS, US Courthouse & Federal 81,dg.. 100 S. Clinton St., Rm 771,
Syracuse, NY 13260
Lowell A. Douglas, Dept. of Soil and Crops, Rutgers, The State University of NJ,
New Brunswick, NJ 08903
;;Iv,;n S. Fanning, Dept. of Agronomy, University of Maryland, College Park, MD

Robert E. Francis, SCS, 1974 Sproul Road, Broomall, PA 19008
Arthur B. Holland, SCS, 1974 Sproul Road, Broomall, PA 19008
Wendell C. Kirkham, SCS. P.O. Box 219. Somerset, NJ 08873
Niles A. McLoda, SCS. P. 0. Box 10026, Richmond, VA 23240
Gary W. Petersen, Dept. of Agronomy, PSU, University Park, PA 16802
Loyal A. Quandt, SCS, 1974 Sproul Road, Broomall, PA 19008
Everett C. A. Stuart, SCS, 46 Quaker Lane. West Warwick, RI 20893
George Swecker. Va. Soil & Water Cons. Cons.. 830 E. Maine St., Suite 800,
Richmond, VA 23219
Hugo F. Thomasi Dept. of Environmental Protection, State Office,Buildlng,.
Hartford, CT 06115
Willem A. Van Eck, 1076,Agricultural  Sciences Bldg., West Virginia University,
Morgantown, WV 26506
William R. Wright, Dept. of Plant 8 Soil Science, University of Rhode Island,
Kingston, RI 02881
Charge: Develop a strategy for a soil information delivery system.
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The charge was "A strategy for a soil information system Using computer ’
techniques".

Digitizing soil maps: Presently considerable soil information is managed
by computer, but not soil maps. The maps must be encoded to utilize the com-
puter capabilities of searching, display, map making, interpreting, etc. Consid-
erable discussIon pointed out the need for further study of map digitizing
techniques and led to Recommendation 2 of this report. Also, emphasized
strongly, was the necessity of soil scientists to participate in both the encod-
ing of map delineations and the final display or delivery of soil information.
Soil scientists need not be computer programmers but soil scientists must be
aware of the capabilities of this new tool to deliver and display information.

Soil data bases: The Comnittee discussed several components of soil data
bases; such as descriptions, characterization data, interpretations, national
resource inventory, on-site investigation  reports, and geo-information systems.
Some of these components are computer compatible, others are not. The respons-
ibility for the creation and maintenance of soil data bases should be identified
for the states and region. Discussion in the 1981 National Sof'l Survey Work
Planning Conference and the recognition of a Basic Soil Services within the SCS
are indl.cators that changes to accommodate new technology are being implemented.
Communication  of activities and plans are needed throughout the Northeast U.S.
as evidenced by the questions regarding digitizing, computers, and map.display.
The discussions led to Recommendation 3.
Recommendations:

1. Terminate Cosnnittee  on

2. T$z,'SC appoint a soil
Post-Mapping Role of Soil Scientists.
data base management task force for the North-

3. A comittee oncomputers in soil survey be appointed for the 1984
Regional Meeting.

2-2
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==i%&“ALITYEVALUATING SOIL

Committee Members:

W. E. Hanna, s c s , N Y  ( C h a i r m a n ) R .  L .  G o o g i n s ,  S C S ,  V A
w .  J. Edmonds, VPI&SU (Vice-Chairman)T.  A.  Johnson,  SCS,  NTC
D .  F .  AIUOB, VPI6SU, V A K. R .  O lson , Cornel l  Univ. ,  NY
D. A. Darling, SCS, NTC 0 . W. Rice,  Jr . ,  SCS,  NTC
C. F. Eby, SCS, NJ J .  C . Sencindiver,  Univ. of WV
W. J. Ellyson, SCS, WV R. A. Shook, SCS, CT
J. A. Ferwerda,  SCS, ME

Background :

H i g h  q u a l i t y  s o i l  s u r v e y s  h a v e  b e e n  a  b a s i c  o b j e c t i v e  o f  t h e  s o i l
s u r v e y  p r o g r a m  s i n c e  i t s  b e g i n n i n g  i n  1 8 9 9 . S i n c e  t h a t  t i m e ,  w e
have developed many procedures, inc lud ing  some  s tandards  and  spec i -
f i c a t i o n s  f o r  m a k i n g  h i g h  q u a l i t y  s u r v e y s . We have not ,  however,
deve loped  any  sys temat i c  procedure  f o r  measur ing  the  qua l i ty  o f  the
s o i l  s u r v e y  i t s e l f . With more and more use being made of  soi l  sur-
v e y s  i n v o l v i n g  l e g a l  r e q u i r e m e n t s  ( z o n i n g  o r d i n a n c e s ,  s a n i t a t i o n
laws , l a n d  u s e ,  e t c . ) , i t  i s  i m p e r a t i v e  t h a t  w e  d e v e l o p  s t a n d a r d s
for  measur ing  qua l i ty  and  thus  the  c red ib i l i ty  o f  our  so i l  maps .

Committee Charges:

1 . Determine  what  the  necessary  charac ter i s t i c s  and  a t t r ibutes  are
o f  a  h igh  qua l i ty  o rder  2 s u r v e y .

2 . Determine how we measure a n d  h o w  w e  e x p r e s s  t h e  d e g r e e  w i t h
which  so i l  surveys  con form to  those  a t t r ibutes  and  charscteris-
t i c s .

COMMITTEE REPORT

General

B e f o r e  p r e s e n t i n g the Committee  report ’  and recommendations,  a few
general  comments are  in  order . Committee opinion has been somewhat
d i v e r g e n t  a s t o  t h e  k i n d  o f  s t a n d a r d  a n d  p r o c e d u r e t o  a p p l y  t o
j u d g e  s o i l  m a p  q u a l i t y . S o m e  h a v e  i n d i c a t e d  t h a t  a d e q u a t e  s t a n -
d a r d s  ( N S H  a n d  S o i l  S u r v e y  M a n u a l )  a l r e a d y  e x i s t  a n d  t h a t  a n e w
q u a n t i t a t i v e  s t a n d a r d  w o u l d  a d d  l i t t l e  a n d  n o t  n e c e s s a r i l y  b e  d e -
s i r a b l e . I n  o r d e r t o  c l a r i f y  o p i n i o n c o n c e r n i n g  e q u a n t i t a t i v e
s t a n d a r d , a  q u e s t i o n n a i r e  w a s  s e n t  t o  C o m m i t t e e  M e m b e r s  a n d  a d d i -
t i o n a l  S o i l  S c i e n t i s t s  ( s e e  A p p e n d i x  1 ) . F r o m  t h e  q u e s t i o n n a i r e
a n d  o t h e r  C o m m i t t e e  M e m b e r s ’ c o m m e n t s  t h e  f o l l o w i n g  a r e  s o m e  p o i n t s
o f  g e n e r a l  a g r e e m e n t :

3 - l
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- A  q u a n t i t a t i v e  s t a n d a r d for  assess ing  so i l  map qual i ty  i s
des irable  (better  than 2  to  1  margin  in  favor  a8 per quea-
tionnaire).

- Any eystem or method that assesses map quality should have a
s t r o n g  i n t e r p r e t a t i v e  b i a s  - -  “ u t i l i t a r i a n ”  correctneea  of
the map to meet the survey objectives.

- The method or standard be flexible enough to account for the
objective and intensity of  the survey and complexity of  the
landscape.

- I n d i v i d u a l  S t a t e s should develop both policy and procedure
for assessing map quality with regional or Nation81 coordin-
ation or approval; or the National off ice develop policy and
p r o c e d u r e  b u t  a l l o w  S t a t e s  c o n s i d e r a b l e  f l e x i b i l i t y  i n  i n -
terpreting the standard and applying the procedure.

- The accuracy of soil maps should be judged by Soil Scientiet
(only  soil Sc ient is ts  were  po l led) .

- Time is an obvious constraint in evaluating soil  maps;  thus,
a n  e v a l u a t i o n  s y s t e m  that  can be  sat is factor i ly  appl ied  in
about a  hal f -day to  1  day to  aaseee a n  a v e r a g e - s i z e  m a p
sheet (a portion of)  would be desirable.

- Some consensus that a simple error rate scheme may be more
ef f i c ient  than a  detai led  stat is t i ca l  approach for  evaluat -
ing mapping.

Charges

Most of the Committee’s attention has been directed toward Charge 2
-- developing a method for assessing map quality rather than deter-
mining the actual standard that  should  be  reached as  impl ied  in
Charge 1. The charges indicate we are assessing eoil survey quali-
ty ; however, the primary intent of the Committee appears to be the
development of methods for evaluating soil map quality as stated in
the Committee title.

Charge 1

“Determine attributes of a high quality order 2 survey.”

John Ferwerda, Maine, has provided an outline of  the requirements
of a high quality survey. Thie  out l ine , m o d i f i e d  s l i g h t l y  as p e r
Committee Members’ comments, is as follows:

“A high qual i ty  so i l
and has the following

survey meets the needs for vhich it is made,
a t t r i b u t e s : ”

‘13
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(1) S o i l  m a p s  a r e  a c c u r a t e , l e g i b l e  a n d  o f  c o r r e c t  s c a l e  f o r  t h e
c o m p l e x i t y  o f  t h e  s o i l  l a n d s c a p e  a n d  o b j e c t i v e  o f  t h e  s u r v e y .

( 2 )  T h e  m a p  b a s e  i s  o f  h i g h  q u a l i t y ,  a n d  c u l t u r a l  f e a t u r e s  a n d
a n d  o t h e r  nonsoil i n f o r m a t i o n  i s  c l e a r  a n d  a c c u r a t e .

( 3 )  M a p  u n i t s  a r e p r o p e r l y  d e s c r i b e d  a n d  d e s i g n e d  t o  f i t  n a t u r a l
l a n d s c a p e  f e a t u r e s , a r e  consistantly d e l i n e a t e d  a n d  m e e t  t h e
needs  o f  the  survey .

( 4 )  M a p  u n i t s  a r e  c o r r e c t l y  i n t e r p r e t e d  a n d  t h e s e  i n t e r p r e t a t i o n s
f u l f i l l  t h e  o b j e c t i v e s  o f  t h e  s u r v e y .

( 5 ) Classificatlon,and c o r r e l a t i o n  o f  t h e  s o i l s  c o n f o r m  t o  N a t i o n -
a l  Cooperat ive  So i l  Survey  s tandards .

( 6 )  D a t a , b o t h  l a b o r a t o r y  a n d  f i e l d , i s  s u f f i c i e n t  t o  s u p p o r t
c l a s s i f i c a t i o n  a n d  i n t e r p r e t a t i o n  a c c u r a c y .

( 7 )  T h e  s o i l  s u r v e y  m a n u s c r i p t  ( p u b l i c a t i o n )  is c l e a r ,  c o n c i s e
and  eas i l y  unders tood  by  users .

Recommendations - Charge 1

T h a t  w e  a c c e p t  t h e  a b o v e  p r o p o s e d  s t a n d a r d s  a s  p a r t i a l  f u l f i l l m e n t
of  Charge 1. W h e n  a  q u a n t i t a t i v e  m e t h o d ( s )  is e s tab l i shed  f o r  as -
s e s s i n g  m a p  q u a l i t y , that  Charge  1  be  made  more  spec i f i c  in  re la -
t i o n  t o  t h a t  s t a n d a r d . The quanti f ied value at  which we can say a
s o i l  m a p  o r  s o i l  s u r v e y  i s  o f  h i g h  q u a l i t y  a n d  m e e t s  t h e  n a r r a t i v e
s tandards .

Charge 2

“Determine how to  measure and e x p r e s s  t h e  d e g r e e  w i t h  w h i c h  s o i l
surveys c o n f o r m  t o  t h e  a t t r i b u t e s  a n d  c h a r a c t e r i s t i c s  o f  a  h i g h
q u a l i t y  s u r v e y . ”

A s  i n d i c a t e d  p r e v i o u s l y , t h e  C o m m i t t e e ’ s  e f f o r t s  h a v e  d e a l t  m o s t l y
w i t h  t h i s  c h a r g e , more s p e c i f i c a l l y  w i t h  t h e  a s p e c t  o f  s o i l  m a p
q u a l i t y . The  procedure  t o  eva luate  map  qua l i ty  appears  t o  fa l l  in -
t o  3  a r e a s : ( 1 )  a c c u r a c y  o f  m a p  u n i t i d e n t i f i c a t i o n  a n d  m a p  u n i t
b o u n d a r y  p l a c e m e n t  ( A p p e n d i x  2), (2) c a r t o g r a p h i c  a c c u r a c y  ( A p p e n -
d i x  3), and (3)  base map accuracy (Appendix 4) .

F o u r  q u a n t i t a t i v e m e t h o d s  h a v e  b e e n  i d e n t i f i e d  f o r  a s s e s s i n g  m a p
q u a l i t y .

( 1 )  M a i n e ’ s  p r o p o s e d  m e t h o d  - P r o v i d e s  a  m a p  u n i t  i d e n t i f i c a t i o n ,
l i n e  p l a c e m e n t  e v a l u a t i o n  a n d  c a r t o g r a p h i c  a s s e s s m e n t  v e r s u s
an  er ror  ra te  par  square  inch  area  o f  the  map . See Appendix
2a f o r  d e t a i l s  o f  t h i s  m e t h o d .

3 - 3
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(2)

(3)

(4)

New York ’ s  p roposed  method  - Provides for  an evaluation of  map
s h e e t s  b a s e d  o n  t h e  m a g n i t u d e  o f  e r r o r  ( c l a s s  d i f f e r e n c e  f o r
so i l  f ea tures  a t  var iance  f rom the  norm)  and  number  o f  e r rors
( n u m b e r  o f  minimum-sise  d e l i n e a t i o n s  In e r r o r ) . See Appendix
2 b  f o r  d e t a i l s  o f  t h i s  m e t h o d .

C o r n e l l ’ s I n t e r n a t i o n a l  S o i l  S u r v e y s  E v a l u a t i o n  C o m m i t t e e ’ s
method - U t i l i z e s  s s t r a t i f i e d  r a n d o m  s a m p l i n g  t e c h n i q u e  t h a t
e v a l u a t e s  t h e  p u r i t y  ( s i m i l a r  s o i l s )  o f  t h e  m a p p i n g  a n d  t h e
n u m b e r  o f  s t r o n g l y  COntrastinS soi ls  (binominal  t e s t ) .

V i r g i n i a ’ s  m e t h o d  - N e s t e d  a n a l y s i s .

Recommendations - Charge 2

1. That  West  V i rg in ia ,  New York ,  Maine ,  New Jersey ,  Connec t i cu t ,
and  Pennsy lvan ia  f i e ld  t es t  above  proposed  quant i ta t ive  methods
f o r  f e a s i b i l i t y  o f  a p p l i c a t i o n . The kind of  survey and survey
a r e a s  t e s t e d  w i l l  b e  d e t e r m i n e d  b y  t h e  s t a t e  r e p r e s e n t a t i v e s .
Proposed ass ignments , w i t h  tentative a c c e p t a n c e  f r o m  s t a t e s ,
a r e  a s  f o l l o w s :

W e s t  V i r g i n i a  - (a c t ive  survey  - wi l l  a ssess  two  methods  in  the
same survey area) .

New York - (ac t ive  survey  - 3  m e t h o d s ) .
Maine - ( a c t i v e  s u r v e y  - 3  m e t h o d s ) .
New Jersey - ( o lder  pub l i shed  survey  - 2  m e t h o d s ) .
Connec t i cut - ( o lder  pub l i shed  survey  - 2  m e t h o d s ) .
Pennsy lvania - ( o lder  pub l i shed  survey  - 2  m e t h o d s ) .

The Committee Chairman wil l  provide each state  with the methods
to be t e s t e d . Test r e s u l t s , i n c l u d i n g advantages -d i sadvan-
t a g e s , e f f e c t i v e n e s s , t ime  requ i rements , w i l l  b e  r e p o r t e d  t o
t h e  C o m m i t t e e  3  C h a i r m a n  s i x  months pr i o r  t o  the  nex t  W o r k
Planning Conference (Summer-1984)  for  summation.

2 . O t h e r  s t a t e s  w i t h i n  t h e  r e g i o n  a r e  encouraged  t o  f u r t h e r  d e v e l -
o p ,  d e f i n e , a n d  q u a n t i f y  a n y  m e t h o d s t h e y  m a y  b e  u s i n g  f o r
e v a l u a t i n g  s o i l  s u r v e y  q u a l i t y . T h e s e  m e t h o d s ,  w i t h  an a c c o m -
p a n y i n g  e v a l u a t i o n , b e  p r o v i d e d  t o  C o m m i t t e e  3 .

3 . T h a t  C h a r g e  1 b e  m a d e  m o r e  s p e c i f i c  i n  r e l a t i o n  t o  a n y  q u a n t i -
t a t i v e  m e t h o d  t h a t  i s  f o u n d  a c c e p t a b l e  f o r  a p p l i c a t i o n .

4 . T h a t  C o m m i t t e e  3  b e  c o n t i n u e d  a n d  b e  a s s i g n e d  t h e  c h a r g e  o f
evaluatine  t h e  a b o v e  t e s t  r e s u l t s . T h e  C o m m i t t e e  v i c e - c h a i r m a n
b e  a s k e d  t o  s e r v e  a s  C o m m i t t e e  c h a i r m a n  f o r  t h e  n e x t  N o r t h e a s t
C o o p e r a t i v e  S o i l  S u r v e y  C o n f e r e n c e .

3 - 4

/i5-

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I



I
1
I
I
I
I
I
I
I
I
I
I
I
I
1
I
I
I
I

APPENDIX 1

QOESTIONNAIRE  - RESPOASE SUMWARY

The  f o l l owing  i s  s s u m m a r y  o f t h e  r e s p o n s e s  t o  t h e  q u e s t i o n n a i r e
c o n c e r n i n g  s o i l  m a p  q u a l i t y . N u m b e r s  a t  t h e  l e f t  i n d i c a t e  t h o s e
h a v i n g  a s i m i l a r  r e s p o n s e .  ( R e s p o n s e  r a t e  - -  20 out  o f  41 . )

1. S o m e  S o i l  S c i e n t i s t s  h a v e  i n d i c a t e d  t h a t  a  s e t  o f  q u a n t i t a t i v e
s t a n d a r d  t h a t  j u d g e s  a soil m a p  o n  a ”  a c c e p t a b l e - u n a c c e p t a b l e
b a s i s  i s  u n d e s i r a b l e .  D o  y o u  a g r e e  o r  d i s a g r e e  w i t h  this?--Ad-
di t i ona l  c omments .
Response

No.

14

6

DiS*gtC!e, a  q u a n t i t a t i v e  s t a n d a r d  i s  d e s i r a b l e .

Agree t h a t  * s e t  q u a n t i t a t i v e s t a n d a r d  i s  u n d e s i r -
a b l e .

Additional Comments

Q u a n t i t a t i v e  s t a n d a r d  m u s t  b e  t a i l o r e d  t o  t h e  o b j e c -
t i v e s  o f  t h e  s u r v e y , q u a l i t y  w i l l  v a r y  w i t h  c o m p l e x i -
ty  o f  the  landscape  and  de ta i l  r equ i red .

I n f l e x i b l e  s t a n d a r d  wouldi b e  u n d e s i r a b l e .

C a n n o t  b e  a s t r i c t  q u a n t i t a t i v e  s t a n d a r d ,  m u s t  i n -
v o l v e a  q u a l i t a t i v e  a s p e c t  b e c a u s e  m a p p i n g  i s  n o t
c o m p l e t e l y  s u p p o r t e d  b y  s t a t i s t i c a l  s o u n d  s c i e n t i f i c
d a t a . Ar t  vs . S c i e n c e .

Q u a n t i t a t i v e s t a n d a r d  i s  a b s o l u t e  m u s t ; we must  be-
l i e v e  i n  s c i e n t i f i c  m e t h o d  w i t h  a  s y s t e m a t i c  qusnti-
tative a p p r o a c h  o r  s o i l  s u r v e y  w i l l  r e m a i n  m e d i o c r e
a n d  e v e n t u a l l y  d e c l i n e .

S h o u l d  b e  a  q u a l i t y  r a n g e ,  n o t  j u s t  a n  acceptable-
unacceptab le  answer .

Q u a n t i t a t i v e standard n o t  a s i m p o r t a n t  a s b e t t e r
t r a i n i n g  o f  s o i l  s c i e n t i s t s  w h i c h  w i l l  l e a d  t o  b e t t e r
qua l i ty  maps .

2. a.- - W h a t  i s  t h e  b a s i s  f o r  u s e r  c o n f i d e n c e  i n  s o i l  m a p s  a t  t h e
present  t ime?

5 - 0” f a i t h , uninformed a c c e p t SOil s u r v e y  a t f a c e
v a l u e , m a n y  b e l i e v e  w h a t  i s  p u b l i s h e d  b y  G o v e r n m e n t
o r  U n i v e r s i t i e s .
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4 - On p a s t e x p e r i e n c e  i n  use o f  s o i l s  i n f o r m a t i o n  o r
f rom knowledge  o r  o ther  sa t i s f i ed  users.

2 - P r o f e s s i o n a l  u s e r s  ( s u c h  a s  E n g i n e e r s )  r e g a r d  s o i l
s u r v e y  a s  a  g u i d e , n o n p r o f e s s i o n a l s r e g a r d  a s  abeo-
l u t e .

2 - Users  do  no t  r ead  map  un i t  desc r ip t i ons  c l o se  enough ,
t h u s  d o  n o t  u n d e r s t a n d  i n c l u s i o n s  a n d  e x p e c t  h i g h e r
p u r i t y  i n  m a p  u n i t s  t h a n  is r e a l i s t i c .

2 - A c c u r a t e  l i n e  p l a c e m e n t  a n d  l e g i b i l i t y  m a k e  v i s u a l
impac t  on  user , l i n e  p l a c e m e n t  i s  k e y  t o  u s e r ’ s  c o n -
f i d e n c e .

b . W o u l d  a  u s e r ’ s  c o n f i d e n c e  b e  g r e a t e r  i f  i t  i s  k n o w n  t h a t
so i l  maps  a58 judged agatnst a  q u a n t i t a t i v e  s t a n d a r d ?

9 -

9 -

4 -

2 -

1 -

1 -

Yes.

No, u s e r  c o n f i d e n c e  n o t  g r e a t l y  a f f e c t e d  b y  k n o w i n g
s o i l  m a p  q u a l i t y  i s  j u d g e d  a g a i n s t  a  q u a n t i t a t i v e
s tandard .

Addit ional  Comments

M o s t  p e o p l e  p r o b a b l y  a s s u m e  t h e r e  i s  q u a l i t y  c o n t r o l_ _ _
( and  there  i s )  o r  a  s tandard .

User  only  wants  to  know there
the method.

i s  q u a l i t y  c o n t r o l ,  n o t

E x p l a n a t i o n  o f  q u a n t i t a t i v e  s t a n d a r d  i n  s o i l  s u r v e y
t e x t  w o u l d  b e  d i f f i c u l t  f o r  m o s t  u s e r ’ s  u n d e r s t a n d -
i n g .

Statement s h o u l d  b e a d d e d  t o s o i l survey t e x t
e x p l a i n i n g  m e t h o d  o f  q u a l i t y  c o n t r o l .

3 . I f  a  so i l  map  i s  judged  and  s ta ted  t o  have  a  ce r ta in  degree  o r
l e v e l  o f “ C o r r e c t n e s s ”  i n r e l a t i o n  t o  a s e t s t a n d a r d  o f
“ c o m p l e t e ” c o r r e c t n e s s  (70. 8 0 ,  9 0 %  c o r r e c t ,  e t c . ) - -  w i l l  t h e
user b e  l e f t  w o n d e r i n g  i f  h e  i s  d e a l i n g  w i t h  t h e  * c o r r e c t ”  o r
“ i n c o r r e c t ”  p a r t ?

9 - Y e s , user may wonder if he is d e a l i n g  w i t h the
i n c o r r e c t  p a r t  i f  r e l a t e d  t o  “ c o m p l e t e ”  c o r r e c t n e s s .
Some  ind i ca te  such  a  quant i ta t ive  appra i sa l  shou ld  an
in -house  s tandard .

// 7
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6 -

4 -

1 -

1 -

APPENDIX 1-

No, d o u b t  t h a t  u s e r  w i l l  b e  g r e a t l y  b o t h e r e d  b y  a n
e x p r e s s i o n  o f t h e  d e g r e e  o f “ c o r re c tness  ,- it is
b e t t e r  t h a t  h e  b e  m a d e  a w a r e  o f  t h e  l i m i t a t i o n s  o f
so i l  maps .

It i s  i m p o r t a n t t o  h a v e  g o o d  m a p  u n i t  d e s c r i p t i o n s
which c l e a r l y  d e s c r i b e  t h e  s i m i l a r  a n d  d i s s i m i l a r
s o i l  c o m p o n e n t s  ( i n c l u s i o n s ) .

G r a d i n g  s u r v e y s s h o u l d  h a v e t h e  e f f e c t  o f moving
s u r v e y s  t o  a  h i g h e r  l e v e l .

C o r r e c t n e s s  p o o r  c h o i c e  o f  w o r d s  - -  p r o b a b i l i t i e s  i s
b e t t e r .

4. At  the  present  t ime , a r e  w e  d o i n g  a n  a c c e p t a b l e  j o b  o f  a d e q u -
ate ly  document ing  and  s ta t ing  the  accuracy  o f  so i l  maps  in  re -
la t i on  t o  Nat i on81  s tandards?

11 - No, we  are  no t  do ing  an  adequate  j ob  o f  document ing
the  accuracy  o f  s o i l  maps .

4 - Do ing  an  acceptab le  j ob , but  room for  improvement.

2 - Y e s , we  are  do ing  an  acceptab le  j ob  o f  documentat i on .

2 - Not  do ing  an  acceptab le  j ob  o f  ga ther ing  data  o r  doc -
umenting the composit ion of  map units .

1 - V a r i e s  f r o m  s t a t e  t o  s t a t e .

1 - Shou ld  no t  worry  so  much  about  s ta t ing  accuracy ,  but
how to  improve accuracy.

5 Who shou ld  judge  the  accuracy  o f  so i l ,  maps?_L_.---

7 - S o i l  S c i e n t i s t s  ( a l l  l e v e l s  w h o  h a v e  r e s p o n s i b i l i t y
a n d  f i e l d  e x p e r i e n c e ) .

4 - S ta te  So i l  Sc i ent i s t  o r  Exper iment  S ta t i on  Leader  and
Party Leader .

3 - Party Members - - Par ty  Leader  - - S t a t e  S o i l  S c i e n -
t i s t .

3 - S o i l  S c i e n t i s t s  f i r s t  a n d  u s e r s  s e c o n d .

2 - U s e r .

3-7

/I !a



APPENDIX 1

1 - S o i l  s c i e n t i s t s  f o r  t e c h n i c a l  a c c u r a c y ,  a n d  u s e r s
s u c h  a s  D i s t r i c t  C o n s e r v a t i o n i s t , and P l a n n e r s  f o r
i n t e r p r e t i v e  a s p e c t s .

6 . Could a standard that  sets  a  minimum level  for  accuracy have s
negat ive  e f f e c t  on  some  mappers?
w o r k  o n l y  a t

- -  Wil l  some mappers  tend t o

produced?
t h i s  l e v e l  w h e n  a  h i g h e r  q u a l i t y  m a p  c o u l d  b e

6 -

5 -

4 -

3 -

2 -

W o u l d  n o t  h a v e  a  negatLve e f f e c t . Most mappers are
p r o f e s s i o n a l s  w o r k i n g  a t  h i g h e s t  p o s s i b l e  l e v e l .

C o u l d  h a v e  a  n e g a t i v e  e f f e c t  o n  t h e  q u a l i t y  l e v e l  o f
some mappers’  work.

P r o b a b l y  n o t  a n  i m p o r t a n t  i s s u e ,  c a n  b e  o v e r c o m e  b y
recogn iz ing  qua l i ty  work  or  se t t ing  h igh  s tandards  so
m e d i o c r i t y  i s  n o t  a l l o w e d .

Only  in  a  f ew  cases ,  the  except i on .

Cou ld  become  a  prob lem where  quant i ty  (a c reage  goa l s
i s  o v e r l y  e m p h a s i z e d ) .

7. D o  y o u  f e e l  e a c h  S t a t e  s h o u l d  b e  r e q u i r e d  t o  h a v e  a p o l i c y  t o
Judge soi l  maps by a standard and a procedure for  reviewing map
q u a l i t y  t h a t  i s  a p p r o v e d  b y  t h e  N a t i o n a l  O f f i c e ? - -  O r  s h o u l d
the  Nat i ona l  O f f i c e  se t  bo th  po l i cy  and  procedure?

8 -

6 -

3 -

3 -

Sta tes  shou ld  se t  bo th  po l i cy  and  procedure ,  approved
o r  c o o r d i n a t e d  o n  r e g i o n a l  o r  N a t i o n a l  l e v e l .

N a t i o n a l  p o l i c y  a n d  s t a n d a r d n e e d e d  - - b u t  a l l o w
S t a t e ’ s  f l e x i b i l i t y  i n  t h e  m a p  e v a l u a t i o n  p r o c e d u r e
and  app ly ing  the  s tandard .

Ne i ther S t a t e  o r  N a t i o n a l O f f i c e
standard

s h o u l d  - a d o p t  a
f o r  j u d g i n g  m a p  q u a l i t y  b e y o n d  p r e s e n t

g u i d e l i n e s .

N a t i o n a l  O f f i c e  s h o u l d  s e t  b o t h  p o l i c y  a n d  p r o c e d u r e
f o r  s a k e  o f  u n i f o r m i t y .

3 - 8

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



APPENDIX 2

(1) PROCEDURE FOR EVALUATING THE ACCURACY OF MAP UNIT
IDENTIFICATION AND BOUNDARY PLACEMENT

T h i s  a s p e c t  o f  m a p  e v a l u a t i o n  i s the  mos t  impor tant  and  a l so
t h e  m o s t  d i f f i c u l t  t o  j u d g e  a n d  q u a n t i f y .

Two  methods ,  Maine ’ s ( A p p e n d i x  2a) a n d  N e w  Y o r k ’ s  ( A p p e n d i x
2b), are p resented  f o r  assess ing  the  adequacy  o f  map  un i t  iden -
t i f i c a t i o n  a n d  l i n e  p l a c e m e n t . Both methods rely  on procedures
commonly  used  a t  present  t o  eva luate  mapp ing ,  inc lud ing :

I n - o f f i c e ; s t e r e o s c o p e rev iew and c h e c k  a g a i n s t top0
m a p s  a n d  a v a i l a b l e  g e o l o g y  m a p s  ( w i l l  a s s i s t  i n  d e t e r -
m i n i n g  e r r o r s  i n  l i n e  p l a c e m e n t , s l ope  des ignat i on  and
i d e n t i f i c a t i o n  o f  p a r e n t  m a t e r i a l ) .

I n - f i e l d ; 2 or 3 r a n d o m  t r a n s e c t s ,  a n d  r o a d  t r a v e r s e s
and  accompany ing  s tops . T h e  t r a n s e c t s  w i l l  a l s o  a l l o w
e v a l u a t i o n  o f  m a p  u n i t d e s i g n  i n  r e l a t i o n  t o  n a t u r a l
landscape components . Charact,eristics  of  the map units
o b s e r v e d  i n  t h e  f i e l d  a r e  e v a l u a t e d  a g a i n s t  t h e  m a p
u n i t  d e s c r i p t i o n  ( t h e  m a p  u n i t  d e s c r i p t i o n  i s  t h e  b a s i s
f o r  j u d g i n g  t h e  a d e q u a c y  o f  m a p  u n i t  i d e n t i f i c a t i o n ) .

MAINE’S METHOD: APPENDIX 2a

This  method  i s  proposed  by  John  Ferwerda and  prov ides  a  s imple  e r -
r o r  r a t e  p e r  s q u a r e  i n c h  a r e a  o f  t h e  f i e l d  s h e e t . Ten  i t ems  are
eval.uated a n d  w e i g h t e d  f o r  t h e  s e r i o u s n e s s  o f  t h e  e r r o r . This
method  combines  bo th  the  eva luat i on f o r  c a r t o g r a p h i c  q u a l i t y  a n d
m a p  u n i t  i d e n t i f i c a t i o n - l i n e  p l a c e m e n t  a c c u r a c y . A lso  eva luated  i s
the  adequacy  o f  the  map  un i t  descr ip t i ons . A 10 to  20 percent  area
o f  t h e  m a p  s h e e t  i s  r a n d o m l y  s e l e c t e d  f o r  i n s p e c t i o n . T h e  f o l l o w -
ing  tab le  shows  the  i t ems  inspec ted  and  we ight  g iven  t o  each  i t em.
The  e r ror  s core  i s  t o ta l ed  and  compared  t o  a  prev ious ly  e s tab l i shed
t o l e r a b l e  e r r o r  l i m i t .
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APPENDIX 28

No.  o f
Errors per

Item Weight sq. inch Score

1.  Map units not correct1 i d e n t i f i e d . 2 . 5
2.  Map unit boundaries inaccurate. 2.5

not adequate. 1.2
~ - -

Map unit delineations and symbols
--_

not neat or not legible. 1 . 8
Soil boundaries not joined with
adjacent sheets. 0.2
Cultural features not in legend. 0.2 -
I n c o r r e c t  l o c a t i o n  o f  c i v i l  b o u n d -  - - - -
arles or  cu l tural  features . 0.2
Inaccurate labeling of  streams,
r i v e r s ,  e t c . , and cultural features 0.2
Map scale, N. arrows. acreage, map-
per’s name, etc . ,  miss ing  or  inaccu-
r a t e . 0.2

10. Map unit description inadequate. 1 .0

TOTALS -- 10.0

Average Error Rate for Nap Sheet = Total Error Score
Total Number of Items Inspected

Advantages of Maine Method --

- Rasy a n d  r e l a t i v e l y  q u i c k  t o  a p p l y .

- Combines both cartographic and map unit identif ication-line
placement evaluation.

- Can be applied to any scale map.

Disadvantages of Maine Method --

-  Will  require some subjective judgments.

- M a g n i t u d e  o f e r r o r  f o r  m a p  u n i t  i d e n t i f i c a t i o n  o r  l i n e
placement not accounted for.

3-10
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h’EW YORK’S METHOD(S) (la and lb):
on pages 3-12.

T h i s  m e t h o d  i s  e x p l a i n e d  f u l l y
There  are  2  vers i ons  o f  th i s  method ,  l a  and  lb .

General  --

- A  r a n d o m l y s e l e c t e d  s q u a r e  m i l e  a r e a of a field sheet is
evaluated for  the number and magnitude of  errors .

- S o i l  f e a t u r e s  r a t e d  m o s t  i m p o r t a n t  f o r  m o s t  i n t e r p r e t a t i o n s
p r o v i d e  t h e  b a s i s  f o r  e v a l u a t i o n . T h e  i n c l u d e  - -  d e p t h  t o
b e d r o c k  o r  i m p e r v i o u s  l a y e r ,  n a t u r a l  d r a i n a g e  c l a s s  ( m o i s -
t u r e  r e g i m e ) ,  f l o o d i n g ,  f a m i l y  t e x t u r a l  c l a s s .  s l o p e ,  s t o n i -
n e s s  o r  r o c k i n e s s , a n d  s u r f a c e  t e x t u r e .

- M a g n i t u d e  o f  e r r o r  - - e x p r e s s e d  a s  t h e  c l a s s  d i f f e r e n c e  f o r
s o i l  f e a t u r e s  ( a b o v e )  t h a t  a r e  at v a r i a n c e  f r o m  w h a t  i s  sl-
lowed in the map unit  (variances from the norm). C o n s i d e r a -
t i on  i s  g iven  to  s imi lar  so i l s  as  a l l owed  in  map  un i t  des ign
(Chapter 5  - New Soil  Survey Manual) .

- N u m b e r  o f  e r r o r s  - e x p r e s s e d as’ the number of  minimum-size
d e l i n e a t i o n s  i n  e r r o r . Th i s  c ou ld  be  expressed  as  ac res  o r
h e c t a r e s , b u t  a n y  a r e a  i n  e r r o r  s m a l l e r  t h a n  t h e  minimum-
s i z e  d e l i n e a t i o n  i s  a n  i n c l u s i o n ; thus n o t  j u d g e d  a s  a ”
el-r0lZ*

- F o r  M e t h o d  la, t h e  n u m b e r  o f  c l a s s  v a r i a n c e s  o u t s i d e  t h e
n o r m  in r e l a t i o n  t o the number o f  d e v i a t i o n s (number  o f
m i n i m u m - s i z e  d e l i n e a t i o n s  i n  e r r o r )  p r o v i d e s  a ”  acceptable-
unacceptab le  answer t o  m a p  q u a l i t y . See  conceptua l  mode l
and table  in Appendix on pages 3-13 and 3-14.

- M e t h o d  JJ u t i l i z e s  t h e  s a m e  a p p r o a c h  a s  l a  b u t  a s s i g n s  p e n -
a l t y  p o i n t s  t o  t h e  d e g r e e  o f  e r r o r  ( n u m b e r  o f  c l a s s  v a r i -
ances )  and  number  o f  e r rors . The  pena l ty  po in ts  a re  t o ta l ed
f o r  t h e  s q u a r e  m i l e  a r e a  - - a  cer ta in  max imum leve l  o f  pen -
a l t y  p o i n t s  s e r v e  t o  j u d g e  t h e  m a p p i n g  u n a c c e p t a b l e ,  o r  t h e
numher o f  p o i n t s  c a n  b e  u s e d  t o  g i v e  a ”  e x p r e s s i o n  o f  t h e
degree  o f  a c curacy  t o  the  map .

- A d d i t i o n a l  c o m m e n t s : At  a  s ca le  o f  1:15,840,  a  s q u a r e  m i l e
area  cou ld  po tent ia l l y  have  about  320  min imum-s i ze  de l inea -
t i o n s ; obv ious ly  no  map  would  a t ta in  th i s  number  (nor  would
we want i t  to) - -  i t  i s  n o t  i n t e n d e d  t h a t  e a c h  p o t e n t i a l
min imum-s i ze  de l ineat i on  be  examined  in  the  f i e ld  but  ra ther
t h a t  t h e  p r e s e n t  m e t h o d s  p r e v i o u s l y o u t l i n e d  b e  f o l l o w e d .
We are judging the mapping
do

“as we  wou ld  have  mapped  i t ”  - -
map u n i t boundar ies f o l l o w  n a t u r a l

e t c . ?
landform b r e a k s ,

I n - o f f i c e  s t e r e o s c o p i n g  m a y  l e a d  u s  to t r a n s e c t  a r e a s
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APPENDIX 2b

where  the  mapp ing  appears  ques t i onab le  ( thus  no t  a  randomly
se l e c ted  t ransec t )  o r  where  l and forms  prov ide  a  more  var i ed
a r r a y  O f  s o i l s . The  square  mi le  area  i s  eva luated  in  a  rea -
sonab le  t ime  per i od .

Advantages of New York Method (la and lb)

- Cou ld  be  used  by  eva luators  no t  fami l iar  w i th  the  area .

- I d e n t i f i e s  t h o s e  s o i l  f e a t u r e s  t h a t  a r e  i m p o r t a n t  t o  t h e
f u n c t i o n a l  q u a l i t y  o f  a  s o i l  m a p .

- C a n  b e  o b j e c t i v e l y  a p p l i e d .

Disadvantages of  New York Method ( la  and lb)

- May  be  t oo  t ime  consuming  to  app ly

- O b t a i n i n g  a  s t a t i s t i c a l l y  r e l i a b l e
p o t e n t i a l  n u m b e r  o f  minimum-siee
m i l e  a r e a  may n o t  b e  f e a s i b l e .

i n  t h e  f i e l d .

sample  f o r  eva luat ing  the
d e l i n e a t i o n s  i n  a  s q u a r e

- M e t h o d  i s  s o m e w h a t  i n f l e x i b l e  a s  p r e s e n t e d .

Method la and lb

Speci f ics  - New York Method

The Standard for  Soi l  Map Adequacy

T h e  s o i l  m a p p i n g  a c t i v i t y  c a r r i e d  o u t  b y  s o i l  s c i e n t i s t s  w i t h i n  t h e
f r a m e w o r k  o f  t h e  N a t i o n a l  C o o p e r a t i v e  S o i l  S u r v e y  (NCSS) is in re-
a l i t y the art of s k e t c h i n g  l a n d s c a p e ,  u n i t  b o u n d a r i e s  o n  a e r i a l
p h o t o g r a p h s  as a  conven ient  way  t o  show the  l o ca t i on  o f  s o i l  a reas .
L a n d s c a p e  u n i t s  a r e  m a d e  u p  o f  m a n y  d i f f e r e n t  s o i l  i n d i v i d u a l s  a s
d e f i n e d  b y  S o i l  Taxonoax. The “ u t i l i t a r i a n ” c o r r e c t n e s s  o f  8  s o i l
map  must  be  judged  wi th  some  land  use  ac t iv i ty  in  mind . Because
s o i l  m a p s  made in  NCSS pro jec t s  are  used  f o r  many  land  use  ac t iv i -
t i e s , de termin ing  the i r  adequacy  i s  c ompl i ca ted . There  are  ce r ta in
s o i l  f e a t u r e s  ( o r  i n t e r p r e t a t i o n s  o f  f e a t u r e s )  t h a t  a r e  c a t e g o r i z e d
and  ra ted  f o r  mos t  in te rpre ta t i ons  o f  s o i l  maps . They are:

Depth to  bedrock
Depth  t o  seasona l  h igh  water  tab le
Dra inage  c lass
Flood hazard
P e r m e a b i l i t y  c l a s s
R e a c t i o n  c l a s s
Slope
S t o n i n e s s , boulderiness  o r  r o c k i n e s s
Sur face  and  subso i l  t ex ture
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APPENDIX 2b

Making c o n s i s t e n t  d e c i s i o n s  a b o u t  t h e  a c c e p t a b i l i t y  o f  s o i l  m a p s
m u s t  b e  b a s e d  u p o n  a  p r e d e t e r m i n e d  d e c i s i o n  a b o u t  a l l o w a b l e  d i f -
f e r e n c e s . T h e r e  a r e  t w o  d e v i a t i o n s  f r o m  t h e  n o r m  f o r  s o i l  m a p s
that must b e  e v a l u a t e d t o  d e t e r m i n e i f  m a p p i n g i s  a c c e p t a b l e .
F i r s t , the  number  o f  c lasses  o f  s o i l  f ea tures  that  an  area  in  ques -
t i on  i s  In  var iance  f rom the  norm. As an example, cons ider  an  area
mapped  as  a  B  s l ope  phase  (3  t o  8  percent )  and  i t  i s  s l i ght ly  in  a

A  s l ope  phase  say  2  percent . 3An evaluator  would not  determine the
m a p  u n a c c e p t a b l e  b a s e d  u p o n  t h i s  s l i g h t  v a r i a n c e .  I f ,  o n  t h e  o t h e r
hand, t h e  s l o p e  o f  t h e  a r e a  i n  q u e s t i o n  i s  d o m i n a n t l y  2 0  p e r c e n t ,
t h e  e v a l u a t o r  w i l l  d e t e r m i n e  t h i s  d e v i a t i o n  t o  b e  u n a c c e p t a b l e .

The  second  dev ia t i on  that  must  be  eva luated  concerns  the  number  o f
e r r o r s . I f  t h e  i n v e s t i g a t o r  o f  t h e  ‘ m a p p i n g  d i s c o v e r ’ s  o n l y  o n e
p lace  w i th  dominant ly  two  percent  s l opes , (of  a  B phase map unit) ,
the  eva luator  wou ld  de termine t h e  m a p  t o  b e  a c c e p t a b l e . On the
o ther  hand , i f  t h e  e v a l u a t o r  f o u n d  t h a t  2 5  p l a c e s  o n  t h e  m a p  h a d
t h e  s l o p e  p h a s e  s l i g h t y  o u t  o f  t h e  r a n g e , he  wou ld  de termine  the
maps as  unacceptable . The  re la t i onsh ip  o f  the  number  o f  dev ia t i ons
t o  t h e  d e g r e e  o f  t h e  d e v i a t i o n s  i s  s h o w n  a s  a  c o n c e p t u a l  m o d e l  i n
Figure 1.  -_

_
,

1

LINACCEPTABLE

UNACCEPTABLE

c
Number of 5s Variances Outside Norm

Figure 1 . R e l a t i o n s h i p  o f  c l a s s e s  o f  d e v i a t i o n s  o u t s i d e  t h e  n o r m
to  number  o f  c lasses  outs ide  the  norm.

In order for  the units  along the axis  in’  Figure 1  t o  h a v e  m e a n i n g ,
t h e  u n i t s  i n  t h e  f o l l o w i n g t a b l e  w i l l  b e  u s e d  t o  g u i d e  m a p p i n g
a c c e p t a b i l i t y :
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TABLE

NUMBER OF CLASS VARIANCES AND SIZE OF VARIANCES ALLOWABLE

FOR CERTAIN SOIL FEATURE CLASSES

Soil  Feature Class

Depth to bedrock or

impervious layer

Natural Drainage Class

Flood hazard

Family textural class

Slope

No of Class
Variances

1

2

3

1

2

3

1

1

2

3

1

2

3

Stoniness ,  boulderiness, 1

rockiness 2

3

Surface texture 2
3

p. 5

Method la
Number of Eouivalent
Minimum-Size Delinea-
tions Per Square Mile
Having Indicated Variance
to be Unacceptable

10

2

1

10
5

3-14

Method lb

Penalty Points per
Min-Size Delineation
in Error

10

1

2

8

1
.
L

5

1
2

Total points in
sq. mile evaluated
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APPENDIX 2b

Apel_iCatiOIl-

The  s tandards  se t  f o r th  in  th i s  document  wi l l  be  used  in  de termin -
i n g  m a p  a c c e p t a b i l i t y . Presume that  in checking a map,  the evalua-
t o r  p i c k s  a t  r a n d o m  t h e n o r t h e a s t  q u a r t e r  o f  a  r a n d o m l y - s e l e c t e d
f i e l d  s h e e t . I n  t h a t  q u a r t e r  o f  t h e  m a p  i s  a  4 0 - a c r e  d e l i n e a t i o n
of Mardin s i l t  l oam, 3  t o  8  p e r c e n t  s l o p e s . A f ter  examin ing  the
a r e a  i t  i s  a p p a r e n t  t h a t  t h e  a r e a  i s  d o m i n a n t l y  Volusia  s i l t  l o a m ,
3 to  8 p e r c e n t  s l o p e s . The  min imum-s i ze  de l ineat i on  f o r  th i s  msp
( s c a l e  1:15,840)  i s  a b o u t  2  a c r e s . This  means that  there are about
40 + 2  =  20  min imum-s ize areas  that  shou ld  have  been  mapped  one
d r a i n a g e  c l a s s  b e t t e r . Th is  i s  no t  an  a l l owab le  var iance  accord ing
to  the  Tab le , thus the map is  unacceptable .

In  another  p lace  the  eva luator  p i cks  a t  random,  a  square  mi l e  t e s t
area of  mapping in a mountainous area where the minimum-size del in-
e a t i o n  i s  s t a t e d  t o  b e  2 0  a c r e s . I n  t h i s  a r e a ,  t h e  e v a l u a t o r
j u d g e s  t h s t  t h e r e  i s  a  l o - a c r e  a r e a  t h a t  c o u l d  b e  d e l i n e a t e d  a s  a
s o i l  o n  t h e  l e g e n d  t h a t  i s  t w o  c l a s s e s  o f  b e d r o c k  i n  v a r i a n c e  w i t h
t h e  n o r m  ( i . e . ,  Hollis v s . Charlton)  in  one  par t  o f  the  square  mi l e
t e s t  a r e * . The  eva luator  f inds  a  40 -acre  area  in  the  o ther  par t  o f
the  square  mi l e  where  the  s l ope  i s  one  s l ope  c lass  l e s s  s t eep  than
t h e  s t a t e d  s l o p e c l a s s . I n  t h e  f i r s t  i n s t a n c e ,  t h e  v a r i a n c e  i s
smaller  than the minimum-size d e l i n e a t i o n  a n d  i s  n o t  c o n s i d e r e d  a
v a r i a n c e . I n  t h e  s e c o n d  p l a c e , t h e  a r e a  r e p r e s e n t s  t w o  minimum-
s i z e  d e l i n e a t i o n s  a n d  i s  w i t h i n  t h e  acc,eptable  range of  the s c h e m e
in  the  Tab le . The map is  acceptable .

G u i d e l i n e s f o r making  a judgement about msp a c c e p t a b i l i t y are
d i f f i cu l t  t o  prov ide  because  there  are  many  so i l  f ea tures  that  make
u p  t h e  s o i l  t h a t  i s  m a p p e d  w h i c h  cause8 m a n y  p o s s i b i l i t i e s  f o r  a
v a r i a n c e  t o  o c c u r . T h e  s c h e m e  o f f e red  in  th i s  Append ix  shou ld  be
c o n s i d e r e d  a  g u i d e  t o  j u d g i n g  m a p  a c c e p t a b i l i t y  a n d  u s e d  i n  t h a t
way.

3 - 1 5
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APPENDIX 3

(2) PROCEDURE FOR EVALUATING THE CARTOGRAPHIC QUALITY OF SOIL
MAPS.

Two  methods  are  presented  that  g ive  a  s imple  e s t imated  e r ror
m e a s u r e  o f  t h e  c a r t o g r a p h i c  q u a l i t y  a n d  t h e  a c c u r a c y  o f  non-
s o i l  i n f o r m a t i o n  o n  f i e l d  s h e e t s . Both  methods  u t i l i ze  a  ran -
d o m  ssmple ( a b o u t  1 5  t o  2 0  p e r c e n t )  f o r  i n - o f f i c e  i n s p e c t i o n
o f comple teness , nestness, c o n f o r m i t y  o f c u l t u r a l  f e a t u r e s ,
joining, e t c . I n  SOla i n s t a n c e s , t h e  i t e m s  i n s p e c t e d  a r e
v iewed  aga ins t  t opo  maps o r  w i t h  a  s t e r e o s c o p e  t o  d e t e r m i n e
accuracy. T h e  e s t i m a t e d  e r r o r  v a l u e  c o m p a r e d  t o  t h e  e r r o r
r a t e  f o r  m a p s  t h a t  h a v e  b e e n  j u d g e d  c a r t o g r a p h i c a l l y  a c c e p t -
a b l e  p r o v i d e s  s g u i d e f o r  accept~ing  o r  r e j e c t i n g  t h e  c a r t o -
graph i c  aspec t s  o f  a  map .

METHOD 1  i s  e ssent ia l l y  the  method  in  Sec t i on  603 .2 (b ) .  Par t
I I , NSH for  random sampl ing  o f  f in i shed  msp  shee ts  t o  de ter -
m i n e  t h e  e s t i m a t e d  e r r o r  r a t e . The number of  errors  recorded
f o r  e a c h  i t e m  e v a l u a t e d , d i v i d e d  b y  t h e  n u m b e r  o f  s o i l  l i n e s
c r o s s e d  b y  d i a g o n a l  l i n e s  f r o m  t h e  s a m p l e  c e l l  c o r n e r s  p r o -
v i d e s  t h e  e s t i m a t e d  e r r o r  v a l u e . ( S e e  S e c t i o n  6 0 3 . 2 ( b ) ,  N S H ,
f o r  c o m p l e t e  e x p l a n a t i o n s . ) T h e  e v a l u a t i o n  r e c o r d  f o r m  a n d
g r i d  t o  l o c a t e  r a n d o m  c e l l s  f o r  f i n i s h e d  m a p  s h e e t s  w i l l  r e -
q u i r e m o d i f i c a t i o n  f o r f i e l d  s h e e t  e v a l u a t i o n . The  i t ems
reviewed and method are (with example numbers)  as  fo l lows:

*)

b)

C)

d)

e)

N o . o f  s o i l  are88
w i t h  e r r o r s

Item Evaluated (example numbers)

M i s s i n g  o r  i l l e g i b l e  s y m b o l ,  s y m b o l  n o t 1
conforming to  ID Legend,  cultursl and
spec ia l  symbo l s  no t  con forming  t o  Form 37A.

T w o  d i f f e r e n t  s y m b o l s  i n  ssme d e l i n e a t i o n . 0

Mismatched boundaries  or  symbols  between sheets . 1

Unc losed  so i l  boundar ies ,  c ommon boundar ies . 0

I n c o r r e c t  l a b e l i n g  o f  c u l t u r a l  f e a t u r e s , 1
i n a c c u r a t e  l o c a t i o n  o f  c u l t u r a l  f e a t u r e s ,
o m i s s i o n  o f  c u l t u r a l  f e a t u r e s  a n d  o t h e r
fea tures  that  shou ld  be  shown. (Check made
aga ins t  top0 m a p , roadmap a n d / o r  w i t h  s t e r -
e o s c o p e . )  ( E a c h  i n a c c u r a c y  c o u n t s  8s one  e r ro r . )

3 - 1 6
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NO. o f  s o i l  area*
w i t h  errora

Item Evaluated (example numbers)

f ) Number of  soi l  l ines crossed by NW-SE diagonal . 55

9) Number of  soi l  l ines crossed by NE-SW diagonal . 45

Est . e r r o r  r a t e  - ( a ) + ( b ) + ( c ) + ( d ) + ( e )  - 3 - 0 . 0 3
( f )  +  (9) 100

F o r  m a p  f i n i s h i n g , a n  e s t i m a t e d  e r r o r  r a t e  l e s s  t h a n  o r
e q u a l  t o  0 . 0 2  i s  g e n e r a l l y  recognieed aa b e i n g  i n  t h e  a c -
c e p t a b l e  r a n g e . Thus, i f  t h e  s a m e  a c c e p t a b i l i t y  l e v e l  w e r e
u s e d  f o r  f i e l d  s h e e t s , the  0 .03  e r ror  ra te  in  the  e x a m p l e
would  g ive  a  marg ina l  ra t ing  t o  the  shee t .

METHOD 2 is  based on a suggestion from a couple  of  Committee Mem-
bers t h a t  a s i m p l e  e r r o r p e r c e n t a g e  b e  a s s i g n e d  t o  c a r t o g r a p h i c
i t e m s  s i m i l a r  t o  t h o s e  t h a t  M a i n e  h a s  o u t l i n e d  f o r  i n s p e c t i o n  d u r -
i n g  f i e l d  r e v i e w s . Again , a  1 5  t o  2 0  p e r c e n t  r a n d o m  s a m p l e  i s
s e l e c t e d  f o r  i n s p e c t i o n . I n  m a n y  i n s t a n c e s  t h e  t o t a l  n u m b e r  o f
o b s e r v a t i o n s  c a n  b e  e s t i m a t e d . T h e  r e v i e w  i t e m s  e v a l u a t e d  ( w i t h
example numbers)  are on the fo l lowing page:
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METHOD 2:

_.

1.

2 .

3 .

4 .

5.

6 .

7 .

8 .

9 .

10.

Item __-,..

Map unit  boundaries  c losed,  map
u n i t s  i d e n t i f i e d , common boundaries.

M a p  u n i t  i d e n t i f i e d ,  d i f f e r e n t  m a p
uni t  symbo ls  in  the  same  de l ineat i on

Symbols  conform to  current  ID Legend

Nap  un i t  de l ineat i ons  neat  and  c l ear
s y m b o l s  l e g i b l e .

So i l  boundar ies  j o ined  wi th  ad jacent
f i e l d  s h e e t s .

Cultural  features and symbols  shown
conform to SCS-37A.

C o r r e c t  l o c a t i o n  a n d  p r o p e r  l a b e l i n g
o f  t own  and  o ther  boundar ies ,  r oads ,
o t h e r  c u l t u r a l  f e a t u r e s . (Check
against  topo maps and roadmaps.)  (No
o f  f e a t u r e s  i n  s a m p l e  c h e c k . )

A c c u r a t e  l o c a t i o n  a n d  l a b e l i n g  o f
s t reams  and  r ivers . (Check  aga ins t
t opo  map  and  w i th  s t e reoscope . )

Omiss ion  o f  cu l tura l  f ea tures  and
streams that  should be s h o w n . (Chec
a g a i n s t  topo map  and  wi th  s te reo -
s c o p e . )  ( N o .  m i s s i n g . )

Sca le  o f  map ,  nor th  arrow,  ac reage
r e p o r t e d ,  m a p p e r s ’  n a m e  o r  i n i t i a l s ,
o t h e r  s u r v e y  i n f o r m a t i o n  t h a t  i s  r e -
quired are those shown. Tota l  check

T o t a l  N o .  o f Number
lbservations  i n o f

Sample Area Errors

60

60

60

60

20

20

10

10

15

8

2

2

1

3

2

0

1

0

1

0

APPENDIX 3

-L

‘et-cent
Error

I/ 3 . 3

. 3 .3

I 1 .6

I 5 .0

= 10 .0

- 0

* 10.0

= 0

_ 7 . 0

= 0

AVERAGE ERROR RATE FOR FIELD SHEET * T o t a l  E r r o r  % =40.2-4.0x,- -
Total  No. o f  I t ems  Inspec ted  10

The  above  percentage  f i gure  has  l i t t l e  meaning  un less  re la ted  t o  the  va lue
f o r  a n  a c c e p t a b l e  l e v e l .
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Advantages - Method 1 is
I

quick; works w e l l  o n compiled a t l a s
sheets; eas ier  to  use  by  nonsoil ecientiets.

- Nethod  2  accounts  for  j o in ing ;  acreage  reported ,  e tc . , I
as well as cartographic items in Method 1; adapted t o
f i e l d  s h e e t s .

I

I

I
I
I
I
I
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I
I
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APPENDIX 4

BASE MAP ACCURACY.

Committee member,  Dennis  Darl ing, i n d i c a t e s  t h a t  a n y  s t a n d a r d
t o  a s s e s s  s o i l  m a p  q u a l i t y  s h o u l d  a l s o  asse8s t h e  q u a l i t y  o f
t h e  b a s e  o n  w h i c h  t h e  s o i l  i n f o r m a t i o n  i s  p l o t t e d . Base map
a c c u r a c y statements from the Nat iona l Cartographic c e n t e r
c o u l d  b e tied to Nat iona l Map Accuracy Standards f o r
topograph i c  maps . H e  i n d i c a t e s  t h a t  i t  w o u l d  b e  d i f f i c u l t  t o
express  a  degree  o f  c o r re c tness  f o r  base  maps  that  do  no t  meet
t h e  s t a n d a r d s  - -  t h e y  e i t h e r  d o  o r  d o  n o t . He  proposes  the
fo l l owing  as  some  poss ib l e  base  ac curacy  s ta tements  that  cou ld
b e  a d d e d  t o  s o i l  s u r v e y  p u b l i c a t i o n s .

A. T h e  planimetric  data on the photobaee  m e e t s  t h e  N a t i o n a l
Map Accuracy Standards/or  when reduced to  1:24,000.

1. T h e  p h o t o b a s e  i s  a n  e n l a r g e m e n t  f r o m  t h e  1:240,000
t h a t  d o e s / d o e s  n o t  m e e t t h e  N a t i o n a l  M a p  A c c u r a c y
Standards .

B. T h e  p h o t o b a s e  i s  a  m o s a i c / o r  a  r e c t i f i e d  a t l a s  s h e e t  a n d
does not  meet  the National  Accuracy Standards.

C. The or thophoto base d o e s / d o e s not meet the Nat iona l
Map Accuracy Standards.

3 - 2 0
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IMPROVING DESCRIPTIONS oF,MAP UNITS

Committee charges:

Charge 1. Develop an OutliQe of minimum items to be
discussed in the map unit description; the order in which
they should be discussed; and optional items to include.

Charge 2. Develop examples of map unit descriptions
illustrating the outline developed in Charge 1.

Charge 3. Evaluate statements about behavioral data,
particularly relative to urban interpretations and develop
examples that will improve those statements (i.e. ways to
overcome limitations).

Charge 4. Recommend implementation or actions to be taken on
committee report.

Committee Members:

Karl H. Langlois Jr. (Chairman)
James C. Baker (Vice-Chairman)
Paul A. Beers
Dale F. Childs
Kenneth J. LaFlamme
Jaqes A. Giuliano
Garland H. Lipscomb

Harvey D. Lute
Henry R. Mount
Amos L. Oleson
James C. Patterson
Nobel K. Peterson
Dean D. Rector
Walter E. Russell
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Background

The man unit description is that part of the soil survey where the soil
scientist can fully explain what he knows about soils. He can discuss
their setting, important properties, and how they respond to certain uses
and management practices. Information preaented by the map unit
description must ba informative, practical, accurate, and applicable to
the survey area. All too often, map unit descriptions do not include as
much information as they could. Many map unit descriptions lack adequate
explanation of how the soils occur an the landscape; do not fully list or
explain soil limitations; and often do not discuss management practices
that can overcome limitations.

Guidelines which include content and axamplee  of map unit descriptions are
needed for authors of soil surveya, Also needed are guidelines which list
management practices that can be used to overcome soil limitations,
especially limitations for certain urban uaea.

Committee members were initially contacted to review the Committee’s
charges and were requested to submit ideas and information relating to the
charges. Examples for charges 1, 2, and 3 ware developed and sent with a
corresponding worksheet to committee membara, Committee members responses
were reviewed and incorporated into the examples.

4-2
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Charge 1. develop an outline of minim\lm items to be-I_-
discussed in the map unit description; the order in which
they should be discussed; and optional items to include.

OUTLINE FOR WRITING MAP UNIT DESCRIPTIONS
FOR

SOIL SURVEY MANUSCRIPTS AND DESCRIPTIVE LEGENDS

I. Hap symbol and name of map unit.

II. Description of Soil Features and Setting:

A. Major features

1. Depth
2. Slope name

3. Drainage class

B. Special surface features

1. Stones, boulders
2. Rock outcrops
3. Coarse fragments
4. Gullies
5. Dissecting of drains
6. seeps
7. Flooding, pending
8. Severe erosion or inclusions of severely eroded areas
9. Other significant surface features

C . Shape of individual areas

D. Size of individual areas

E. Setting

1. Slope

a. configuration
b. length
c. pattern
d. evenness
e. aspect

2. Description on the landscape

a. Appearance and position on the landscape

b. Relationship of soils to each other in a complex
or association

F. Percent of slope (if not part of correlated name)

4-3



G. Statement explaining why the unit is a complex or
undifferentiated group

11. The percent of each named soil in a unit that is a complex,
association, or undifferentiated group

III. Description of profile

A. Color, mottles, and texture for ---

1. Surf ace layer
2. Subsurface layel:
3. Subsoil
4. Substratum

B. Depth to bedrock (if described in typical pedon)

C. Similar inclusions

IV. Inclusions  (constrasting)

A. Series name (only if on the legend) or description

B. Size

C. Percent (give for each inclusion, if different)

D. Location of each in the landscape

E. Describe and locate small included areas that are only in certain
parts of the survey arm.

V. Soil properties:

A. Permeability

B. Available water capacity

C. Organic matter content (optional)

D. Natural fertility - also unusual plant nutrient deficiencies or
poor response to soil admendments. (optional)

E. soil reaation (opt ional )

F. Surface runoff (optibnal)

G. Erosion hazard

H. Tilth and workability (optional)

I . Depth to bedrock or other significant layer such as dense basal
till

J. Water table if significant, or wetness

4-4
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K. Depth of root zone (optional)

L. Potential frost action

)I. Shrink-swell potential

N. other significant coil

VI. Use of the soil

A. Current use

property

B. Potential use for a crop requiring certain physical
characteristics (such as cranberries)

VII. Use for cultivated crops

A. Suitability

B. Hazards

1. Erosion
2. Soil blowing
3. Flooding

C. Limitations

1. Rock fragments

::
Wetness
Slope

4. Droughtineas
5. Root zone
6. Surface crusting

D.

E.

F.

VIII .  use

A.

B.

C.

7. React ion
8. Fert i l i ty
9. Others

Other management concerns

Practices to reduce hazards and overcome limitations

Important limiting and non-limiting inclusions

for pasture

Suitability

Hazards (see VI1.B.)

Limitations (see V1L.C.)
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D. Other management concerns

1. overgrazing
2. compaction
3. roofs cutting sod
4. Others

E. practices to reduce hazards and overcome limitations

F. Important limiting and non-limiting inclusions

IX. Use for woodland

A. Suitability (optional)

B. Productivity

C. Limitations (from Table F)

D. Other management concern@

E. Methods of overcoming limitations

F. Important limitipg and non-limiting inclusion8

G. Dominant plant communities

X. Other uses (optional)

A. Recreation

B. Wildlife

C. Others

For one or more of the above items give:

1. Suitability
2. Limitations (from Table)
3. Other management concerns
4. Methods of overcoming limitations
5. Important limiting and non-limiting inclusions

XI. Urban uses

A. Dwellings

B. Septic tank absorption fields

C. Local roads and streets

D. Shallow excavation

4-6
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E. Lawns, landscaping and golf fairways

F. Others

For one or more of the above items give:

1. The type of limitation (from table - such as flooding, depth
to rock, etc.),

2. The corrective measure (drainage, landshaping, etc.), and

3. The important limiting and non-limiting inclusions

XII. Soil groups

A. Capability class and subclass

B. Woodland ordination symbol

C. Others

Note: Items I through VI are required in map unit descriptions but
subheadings are optional. Items VII through XII are optional. Parts of
these items should only be used when the factor is important to the map unit
and the survey area. For instance, rock outcrops (II.B.2.) should only be
discussed if there actually are rock outcrops in the unit.
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Charge 2. Develop examples of map unit descriptions illustrating the
outline developed in Charge 1.

Examples of Map Unit Descriptions

Consociation
Complex

Undifferentiated Group
Association

The attached map unit descriptiona  are examples of the format and content
to be used when writing descriptions of a consoclation,  complex,
undifferentiated group, or association. These descriptions should be used
in conjunction with the “Outline for Writing Map Unit Descriptions” and
“IJrban Uses of Map Units.”

The examples of the consoeiation and complex include the use of tabular
format for the profile deecript$on and the soil properties. The examples
for an undifferentiated group and association show the use of paragraph
format throughout the map unit descriptions. The use of tabular format is
optional, but if it is used for a survey area, It must be used for all map
unit descriptions.

I_
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

4-8 I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Map Unit Description Example 1

Consocistion

Ap Alpha silt loam. This soil is very deep, nearly level,‘and  Gderately

well drained. It is on the tops of broad ridges end small hills and is at

the base of long, gentle slopes. The areas ere long and r&row, oval, or

irregularly shaped. They range from 10 to 40 acres. Slopes typically ere

smooth and range from 0 to 2 percent.

The typical

are as follow6:

Surf ace layer:

sequence, depth, and composition of the layers of this soil

Surface to 3 inches, grayish brown silt loam

Subsurface layer:

3 to 14 inches, light yellowish brown silt loam

Subsoil:

14 to 25 inches, light yellowish brown sandy loam with brown mottles

25 to 38 inches, yellowish brown, very firm sandy loam with brown and gray

mottles

38 to 51 inches, strong brown sandy loam with red mottles

Substratum:

51 to 70 inches or more, strong brown sandy clay loam with red and gray

mottles

In some map units a layer of sandy clay loam is above the very firm part of

the subsoil.
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Included with this soil in mapping are small areas of well drained Beta

and Delta soils, and poorly drained Tau soils. The Beta and Delta soils are

on small convex areas in various parts of the unit and make up about 10

percent of the unit. The Tao soils are in swales and shallow dralnagewsys

and comprise about 5 percent of the unit. In some areas this soil does not

have a very firm part in the subsoil.

Soil properties!

Permeability: Moderately rapid in the surface layer and upper part of the

subsoil, slow in the very firm part of the subsoil, and moderate in the lower

part of the subsoil and in the substratum.

Available vater capacity: Moderate

Organic matter content: Low

Natural fertility8 Low

Soil reaction: Extremely acid through strongly acid throughout, but

varies in the surface layer because of local liming practices.

Surface runoff: Slow

Erosion hazard: Slight

Water Table: A seasonal high water table is perched above the vary firm part

of the subsoil in winter and early spring.

Root Zone: Typically extends to a depth of about 25 inches.

Shrink-swell potential: LOW

Most areas of this soil are in woodland. Other areas are used for

cultivated crops and pasture.

4-10

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
1
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I

This soil is moderately well suited to cultivated ,crops.  The s,easonal

high water table and the very firm part of the subsoil are the main

limitations  for crops. This sail‘is easily tilled when moist, but the

seasonal high water table sometimes delays planting and harvesting, A

drainage system will help to reduce this delay, especially a subsurface

drainage system installed above the very firm part of the subsoil. This

requires special design in areas where the upper part of the subsoil is ve,ry
.1

firm. The surface layer of the soil in cultivated areas often has a thin

crust after heavy rains. This crust reduces the rate of water infiltration

and increases runoff. Plant roots are restricted by the very firm part of

the subsoil and do not receive sufficient water during dry periods. Some

areas do not have a very firm subsoil and plant roots in those areas extend

to a depth of 60 Inches or more. Using cover crops, including grasses and

legumes in the cropping system, and using a conservation tillage  system that

leaves some or all of the crop residue on the surface are practices that help

to reduce crusting, maintain or lncreaae the organic matter content of the

surf ace layer, and improve infiltration.

This soil is well suited to hay and pasture. The very firra part of the

subsoil and the seasonal high water table restrict the root growth of some

legumes. Grazing when the soil is too wet will compact the surface layer.

Overgrazing reduces the quantity and quality of the forage. Deferred and

rotational grazing, the application of lime and fertilizer, harvesting at the

proper stage of plant growth, and weed and brush control are practicesthat

help to increase the quantity and quality of feed and forage.
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The potential productivity for trees on this soil is moderately high.

Plant competition, the seasonal high water table, and restricted rooting

depth are the major limitations. Seeds and seedlings survive and grow well

if competing vegetation is controlled. The soil is soft when wet,

restricting the use of heavy equipment to dry periods. Rooting depth is

restricted by the very firm part pf the subsoil, and some trees are uprooted

during windy periods. Keeping thinning to 8 minimum helps reduce UpFOoting.

The sea8bnal high w8ter table is the m4in limitatiomof  these soils as a

site for dwellings with basements. Installing foupdatlon drains and sealing

foundations will help to prevent wet basements. The included areas of Beta

and Delta soils have few limitations for dwellings.

Low strength and the seasonal high water table are the main limitations

of this soil as 8 site for local roads and streets. This soil is soft when

wet, causing the pavement to crack under heavy traffic. providing coarser

grained subgrade or base material helps to prevent damaged pavement caused by

the low strength and the seasonal high water table, Installing drainage will

help to prevent damage caused by the seasonal high water table.

The seasonal high water table and the slow permeability in the very firm

layer of the subsoil limit the coil a8 a site for septic tank absorption

f i e lds . Special designs, ouch as enlarging the absorption field and using a

wide, deep trench below the distributfop lines, will help overcome the
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I
I effects of the water table and the permeability. Included areas of Delta

soils have a very firm. slowly permeable layer in the subsoil which limits

I the soil as a site for septic tank absorption fields, and Beta soils have few

I

limitations fqr this use.

1 The capability subclass is 11~.
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Map Unit pescription  Example 2

Complex

MvC Monadnock-Lyman stony fine sandy loam, 8 to 15 percent slopes. This unit

consists of strongly sloping soils on the tops and sides of hills and ridges.

The Monadnock soils are generally at a slightly lower position on the

landscape than the Lyman soils. Slopes are generally smooth, but a few areas

are dissected by many small drainageways. Stones that are 5 to 40 feet apart

are on the surface. The areas of the unit range from 10 to 100 acres. They

consist of about 45 percent very deep, well drained Monadnock soils; 25

percent shallow, somewhat excessively drained Lyman soils; and 30 percent

other soils. The Nonadnock and Lyman soils are so Intermingled that it was

not practical to map them separately.

Typically, the Nonadnock soils are covered by a thin layer of partially

decomposed and decomposed lqaves,  needles, and twigs. Under that layer, the

typical sequence, depth, and composition of the layers of this soil are as

follows:

Subsurface layer:

Mineral surface to 2 inches, gray fine sandy loam

Subsoil:

2 to 3 inches, dusky red fine sandy loam

3 to 13 inches, yellowish red and yellowish brown fine sandy loam

13 to 31 inches, light olive brow and olive f$ne sandy loam
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Substratumr

31 to 36 Inches, olive gravelly fine sandy loam

36 to 60 inches or more, olive gravelly loamy sand

Nany  areas of this soil in the southeastern part of the town of Unity are

loamy fine sand In the lower part of the subsoil and in the substratum.

Typically, the Lyman soils are covered by a thin layer of partially

decomposed and decomposed leaves, needles, and twigs. Under that layer, the

typical sequence, depth, aqd composition of the layers of this soil is 55

follows:

Surface layer:

Nineral surface to 1 inch, very dark brown fine sandy loam

Subsurface layer:

1 to 2 inches, brown fine sandy loam

Subsoil:

2 to 8 inches, dark reddish brown and reddish brown fine sandy loam

8 to 15 inches, dark yellowish brown fine sandy loam

Bedrock: 15 inches

Included with this unft in mapping are soils that have bedrock between

the surface and a depth of 8 $nches  end a few areas of rock outcrop. These

areas make up about 10 percent of the unit. About 20 percent of the unit

consists of soils that are 20 to 60 inches deep to bedrock, convex areas of

well drained Marlow  soils and somewhat excessively drained Herman soils,
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areas of moderately well drained Sunapee soils and poorly drained Lyme soils

in depressions and drainageways, and a few areas with no stones on the

surf ace.

Soil properties:

Permeability: Monadnock soils--moderate in the surface layer and subsoil and

moderately rapid in the substratum. Lyman soils--moderately rapid

throughout.

Available water capacity: Moderate in the Monadnock soils and low in the

Lyman soils,

Soil Reaction: Extremely acid to moderately acid

Depth to bedrock: Nore  than 60 inches in the Monadnock soils and 8 to 20

inches in the Lyman soils.

Root zone: Same as depth to bedrock

Potential frost action: Law in the Monadnock soils and moderate in the Lyman

so i l s .

Most areas of this unit are in woodland. A few areas are used for hay

and pasture, and a few are used for community development.

The soils in this unit are poorly suited to cultivated crops. The main

limitation is the stones on the surface. If these soils are cleared of

stones, they are suited to cultivated crops. The main limitations for

cleared areas are slope, an erosion hazard, and the low available vater

capacity and shallow rooting depth of the Lyman soils. In some areas bedrock
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is close enough to the surface to interfere with tillage. Excessive erosion

of the Lyman soils in this unit will expose bedrock. Most crops on the Lyman

soils will show stress during dry periods. Slope is the main limitation for

irrigation. using cover crops and grasses and legumes in the cropping system

and using a conservation tlllage system that leaves some or all of the crop

residue on the surface are practices that help to control erosion and

maintain the organic matter content of the surface layer. Contour tillage,

grassed waterways, and diversions further help to control erosion. The

included areas of Sunapee and Lyme soils have a seasonal high water table

that sometimes delays planting and harvesting.

These soils are poorly suited to hay and pasture because of stones on the

surface. The stones limit the use of equipment for pasture renovation, but

use of a no-till system is practical for establishing or re-establishing hay

or pasture. If cleared of stones, the soils are suited to hay and pasture,

but the shallow depth to bedrock in the Lyman soils restricts the root growth

of most grasses and legumes. Grazing when the soil is too wet will compact

the surface layer. Overgrazing reduces the quantity and quality of the

forage. Deferred gracing

that help to increase the

and using a planned grazing system are practices

production of feed and forage and control erosion.

The potential productivity for trees on these soils IS moderate,

especially for shallow rooted trees. Monadnock  soils have few limitations

for trees. The main limitations for trees on the Lyman soils are the depth

to bedrock and a high rate of seedling mortality. Bedrock restricts rooting
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depth, causing the uprooting of some trees during windy periods. Keeping

thinning to a minimum helps reduce uprooting. The rate of seedling mortality

can be reduced by planting seedlings in earty  spring, allowing them to obtain

sufficient moisture from spring rains.

I
Slope is the main limitation of the soils in this unit as a site for

dwellings. The shallow depth to bedrock limits the Lyman soils as a site for

dwellings, especially those with basements, and is difficult to overcome.

The Monadnock soils in this unit are deeper to bedrock, making them better

I

I

I

Slope is the main limitation of the soils in this unit as a site for

local roads and streets. The depth to bedrock is an additional limitation of

the Lyman soils for roads and streets, and l,ow strength is a further

limitation of thq Monadnock soils. Bedrock will generally be encountered

during grading and land shaping. Building the roads and streets on the

contour helps to overcome the slope. Providing coarser grained subgrade or

base material helps to prevent damaged pavement caused by the low strength of

the soil.

suited to dwellings with basements than are the Lyman soils. Land  shaping

and grading will help to overcome the slope, although in most areas bedrock

will be encountered. Erosion is a hazard in areas cleared for construction,

but designing dwellings so that they conform to the natural slope and setting

will help keep land shaping, and thus erosion to a minimum. Revegetating

during or soon after construction is completed will also help reduce erosion.
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Slope, along with the shallow depth to bedrock of the Lyman soils, limits

this unit aa a site for septic tank absorption fields. In sme areas, the

impermeability of the bedrock cau8cs  effluent from the septic system to seep

to the surface on a lower part of the slope, either in areas of this unit or

another unit.

The capability subclass is VIs.
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Map Unit Description Example 3

Undifferentiated Group

13B Groseclose and Poplimento silt loams, 2 to 7 percent slopes. This unit

consists of very deep, gently sloping, well drained soils on broad ridgetops

and on side slopes. Slopes are generally smooth and convex with few

drainageways on side slopes. The areas are irregularly shaped or are long

and narrow and range from 3 to 70 acres. Some areas consist mostly of

Groseclose soils, some mostly of Poplimento soils, and some of both. The

Groseclose and Popllmento  soils were mapped together because they have no

major differences in use and management. The total acreage of the unit Is

about 50 percent Groseclose soils, 35 percent Poplimento soils, and 15

percent other soils.

Typically, the surface layer of the Groseclose soils is dark yellowish

brown silt loam about 8 inches thick. The subsoil is 54 inches thick and is

generally yellowish brown mottled with brown and red. In sequence from the

top it is silty clay, clay, and silty clay loam. The substratum is brownish

yellow silty clay loam 5 inches thick. Bedrock is at a depth of 67 inches.

Typically, the surface layer of the Poplimento soils is dark yellowish

brown silt loam about 7 inches thick. The subsoil is 37 inches thick. In

sequence from the top it Is strong brown silt loam, yellowish brown clay,

strong brown clay, and reddish yellow clay. The substratum is a mottled

is/ 4-20
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layer of reddish yellow, strong brown, and brownish yellow silty clay loam to

a depth of 60 Inches or more. Many areas have been limed and the reaction of

the surface layer and subsoil in these areas is slightly acid or neutral.

Included with this unit in mapping are small areas of moderately deep,

well drained Garbo, Wurno,  and Faywood soils and very deep, moderately well

drained Slabtown  soils, all of which make up about 15 percent of the unit.

The Garbo, Wurno, and Faywood soils are on small convex areas throughout the

unit. The Slabtown soils are in saddles and in the heads of drainageways.

Rock outcrops comprise about 5 percent of some units.

Permeability is slow in the Groseclose soils and moderately slow in the

Poplimento soils. Available water capacity is moderate in both soils.

Surface runoff is medium. The surface layer is friable and easily tilled

throughout a wide range of moisture content. Groseclose soils are low in

natural fertility and Poplimento soils are medium. Organic matter content

of the surface layer of both soils is moderately low. Reaction of the

surface layer and subsoil is strongly acid or very strongly acid in the

Groseclose soils and ranges from moderately acid to very strongly acid in the

Poplimento soils. The soils have a moderate potential frost action and have

a high shrink-swell potential in the subsoil. The rooting depth is at least

40 inches. The depth to bedrock is at least 50 inches.

Most areas of these soils are used for cultivated crops, A few areas

are used for pasture, and a few areas are in woodland.
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These soils are well suited to cultivated crops. Erosion is a hazard.

The surface layer of these soils in cultivated areas often has a thin crust

after heavy rains, This crust reduces the rate of water infiltration and

increases runoff. The main management practices are using cover crops,

grasses and legumes in the cropping system, crop residue use, and using a

conservation tillage  system that leaves some or all of the crop residue on

the surface. All these practices help to reduce crusting, runoff, and

erosion and help to increase the organic matter content of the surface layer.

Terraces and contour tillage further help to reduce runoff and erosion.

These soils are well suited to hay and pasture. Grazing when the soil

is too wet causes compaction of the surface layer and puddling on the

surface. Overgrazing reduces the quantity and quality of forage produced and

increases runoff and erosion. Deferred grazing and using a planned grazing

system are practices that help to increase the production of feed and forage

and reduce runoff and erosion.

The potential productivity for trees on these soils is high. These

soils have few limitations that affect woodland management. The use of

equipment, especially on trails, will generally disturb the surface layer and

expose the subsoil, which is sticky and slippery when wet.

The high shrink-swell potential is the main limitation of the soils in

this unit as a site for dwellings. Reinforcing footings and foundations and

backfilling with sandy material help to prevent the structural damage caused

/.53
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by shrinking and swelling. The depth to bedrock in the included areas of

Carbo, Wurno, and Faywood soils and a seasonal high water table in

Slabtown soils limits the unit as a site for dwellings, especially

basements.

the

Those  with

Low strength and a high shrink-swell potential are the main limitations

of the soils in this unit aa a site for local roads and streets. Providing a

coarser grained pubgrade  or base material helps to prevent damaged pavement

caused by the low strength and shrinking and swelling of the soil. In some

map units a few area8 of bedrock will be encountered during grading and land

shaping.

The slow or moderately slow permeability limits these soils a8 a site

for septic tank absorption fields. Increasing the area of the absorption

field, digging deeper trenches under the distribution tile, and placing

absorption fields on the contour will generally help to increase lateral and

downward flow. In some map units a few areas of bedrock are close to the

surface and will interfere with the installation of septic tank absorption

fields and with the movement of effluent in the soil.

Capability subclass is IIe.
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Map Unit Description Example 4

Association

Pmc Peru-Harlow  association, very stony, 3 to 15 percent slopes. This unit

consists of very deep, gently sloping and moderately sloping soils on the

sides and tops of hills and mountains. The Peru soils are typically on the

lower parts of slopes or in slightly concava areas. The Marlow  soils are

typically on the upper parts of slopes or in convex areas. Stones and

boulders approximately 5 to 20 feet apart are prominent on the landscape.

The areas of this ““it ara irregularly shaped and range from 30 to 300 acres.

This unit consists of about 60 percent moderately well drained Peru soils, 20

percent well drained Narlow  soils, and 20 percent other soils.

Typically, the surface layer of the peru soils is very dark grayish

brown fine sandy loam about 2 inches thick. The subsoil is mottled,

yellowish brow” fine sandy loam, about 26 inches thick. The substratum is

firm, mottled, dark yellowish brow” fine sandy loam to a depth of 60 inches

or nore.

Typically, the surface layer of the Marlow  soils is black loam about 3

inches thick. The subsoil is dark reddish brow” and dark brow” fine sandy

loam, about 26 inches thick. The substratum 1s very firm and brittle, dark

grayish brow” fine sandy loam to a depth of 60 inches or more.

Included rith this unit in mapping are poorly drained and very poorly

drained soils, soma of which are nearly level and some of which are

4-24
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depressional, and in the center of some depressional areas are soils that are

mostly organic material. These areas make up about 10 percent of the unit

and are up to 20 acres each. About 10 percent of the unit consists of small

areas of rock outcrop, areas on the sides of hills that are 1 to 60 inches

deep to bedrock, and well drained Berkshire soils on hills and knolls. S0Ule

units have a higher percentage of Msrlow soils than Peru soils.

The permeability In these Peru and Marlow  soils Is moderate above the

substratum and slow or moderately slow In the substratum. The available

water capacity of both soils is moderate. A seasonal high water table is

perched above the su?x.tratum  of these soils for brief periods during winter

and spring and after prolonged rains. The seasonal high water table is

generally in the Peru soils for a longer period than in the Marlow  soils.

The root zone extends to the substratum. Reaction of the soils ranges from

extremely acid to moderately acid.

Most areas of these soils are in woodland. Some areas are used for

pasture, and a few areas are cultivated.

The soils in this unit ara poorly suited to cultivated crops, hay, and

pasture. The main limitation is the stones on the surface. Areas of these

soils that are cleared of stones are suited to hay and pasture. However, the

soils in this unit are at a high elevation, which makes the growing season

too short for most of the cultivated crops commonly grow” in the valleys. In

some areas bedrock is close enough to the surface to interfere with tillage.

Grazing when the soil is too wet till compact the surface layer. Overgrazing

reduces the quantity and quality of forage produced, Deferred grazing and

. 4-25



using a planned grazing system are practices that help to increase the

production of feed and forage and control erosion.

The potential productivity for trees on this unit is moderately high.

These soils have few limitations that affect the management of woodland, but

the rate of tree growth on these soils is generally slower on units at higher

elevations than on those at a lover elevation. The included areas of poorly

drained and very poorly drained soils are generally soft when wet, limiting

the use of heavy equipnent.

The climax vegetation on areas of this map unit is composed of sugar

maple, beech, and hemlock. Some units have pure or mixed stands of red pine

or Eastern white pine. In mixed stands of pine, the associated species

generally consists of a combination of sugar maple, birches, basswood, red

spruce, white spruce, or balsam fir. In areas that are not disturbed, the

climax vegetation of sugar maple. beech, and hemlock will succeed the pine.

xn many areas the understony vegetation consists of viburnum, ladyslipper, or

false Solomons  seal.

These soils have few limitations if used as a site for paths and trails.

Slope and the stones on the surface limit the use of the soils as a site for

camp and picnic areas. Removing the stones and shaping the land will help

overcome those limitations. Designing camp and picnic areas to conform to

the natural slope and setting will help to keep land shaping to a minimum.

The seasonal high water table of the Peru soils is an additional limitation

for camp and picnic areas. Establishing diversions and drains that intercept

/.5-7 ‘4-26
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water from higher areas will help to overcome the limitation caused by the

water table.

Slopes in the moderately sloping areas and the seasonal high water table

perched above the substratum are the main limitations of the soils in this

unit as a site for dwellings. Excavation for foundations is often di f f icult ,

especially when the soil is dry, because of the very firm substratum.

Sealing foundations, installing foundation drains, and using diversions to

intercept water from higher areas will help to prevent wet basements. Land

shaping and grading will help to overcome the slope, although in some areas

bedrock will be encountered. Erosion is a hazard in areas cleared for

construction, but designing dwellings to conform to the natural slope and

setting will help keep land shaping, and thus erosion, to a minimum.

Revegetsting  during or soon after construCtion  is completed will help to

further reduce erosion. Included areag  of Berkshire soils have few

limitations for dwellings other than a slope limitation on moderately sloping

SrSSS.

Potential frost action is the main limitation of the soils in this unit

as a site for local roads and streets. The soils are further limited for

those uses by the seasonal high water table and the slope on moderately

sloping areas. Providing drainage and replacing the upper layer of the soil

with a more suitable base material help to prevent the damage caused by frost

action. Building roads and streets on the contour will help overcome the

slope 1imftat1on.

. 4-27
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The seasonal high water table and the slow or moderately slow

permeability of the substratum Limit these soils as a site for septic tank

absorption fields. Diversions and drains to intercept water from higher

areas will help overcome the wetness limitation. Increasing the area of the

absorption field and placing absorption fields on the contour will generally

help to increase lateral and downward flow. 1n some areas, the

impermeability of the bedrock or the slow or moderately slow permeability of

the substratum causss  effluent from the septic system to seep to the surface

on the lower part of the slope, either in areas of this unit or another unit.

Included areas of Berkshire soils have few limitations for septic tank

absorption fields other than a slope limitation on moderately sloping areas.

A seasonal high water table limits the use of the

poorly drained and very poorly drained soils as a site

roads and streets, and septic tank absorption fields.

The capability subclass is VIIs.
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I 1

AS ;~:!rt of Charge 2, the Committee introduced the use of tabular format in map unit

I

descriptions. The following examples A through E, are map units that include tabular
form.lL for the description of the profile and the soil properties. These examples
wer-c printed so that committee members could review map units that had several

I

different types and styles of tabular format.

31 to 36 inches, olive gravelly fine sandy loam
36 10 60 inches or more. olive gravelly loamy sand

Many areas of this soil in the southeastern part of the
town of Unity are loamy fine sand in the lower part of the
subsoil and in the substratum.

Typically. the Lyman soils are covered by a thin layerI of partially decomposed and decomposed leaves,
needles, and twigs. Under this layer, the typical
sequence, depth, and composition of the layers of this

I soil are es follows:

Surface /aver:

WC-Monadnock-Lyman  stony fine sandy loam, 8
to 15 percent slopes. This unit consists of strongly
sloping soils on the tops and sides of hills and ridges.
The Monadnock soils are generally at a slightly lower
positiorl  than the Lyman soils. Slopes are generally
smooth, but a few areas are dissected by many small
drainageways. Stones that are 5 to 40 feet apart are on
the surface. The areas oi the unit range from 10 lo 100
acres.  They consist of about 45 percent very deep, well
drairluri  tnonadnock soils; 25 percent shallow, somewhat
excessively drained Lyman soils; and 30 percent other
soils. The Monadnock and Lyman soils are so
intermir:gled  that it was not practical to map them
separately.

Typically, the Monadnock soils are covered by a thin
layer of partially decomposed and decomposed leaves,
needles and twigs. Under this layer. the typical
sequence, depth, and composition oi the layers of this
soil are a5 iollows:

Mineral surface to 2 inches, gray fine sandy loam

&~~Oi:
2 to 3 inches, dusky red fine sandy loam
3 to 13 inches, yellowish red and yellowish brown

fine sandy loam
13 to 31 inches, light olive brown and olive fine

sandy loam

Subslra  turn:

I
Mine& surface to 1 inch, very dark brown fine

sandy loam

Subsurface layer:

1 to 2 inches, brown fine sandy loam

Subsoil:
2 to 8 inches, dark reddish brown and reddish brown

fine sandy loam
I3 tpo;;inches,  dark yellowish brown fine sandy

Bedrock:
15 inches

Included with this unit in mapping are soils that have
bedrock between the surface and a depth of 8 inches
and a few areas of rock outcrop. These areas make up
about 10 percent of the unit, About 20 percent of the
unit consists of soils that are 20 to 60 inches deep to
bedrock, well drained Marlow soils and somewhat
excessively drained Herman soils on convex areas,
moderately weli draineci Sunaoee soils ano ooorly
drained Lyme soils in depressions and drainageways,
and a few areas with no stones on the surface.

Important soil properties:

Pefmeabilityc Monadnock soil: -moderate in the surface
layer and subsoil and moderately rapid in the
substratum. Lyman soils-moderately rapid
throughout.

Avaifable  wafer capacily,  Moderate in the Monadnock
soils and low in the Lyman soils.

Soil Reacliont  Extremely acid to medium acid
Depfh lo bedrock: More than 60 inches in the

Monadnock soils and 8 to 20 inches in the Lyman
soils.

Roorzone:  Same as depth to bedrock
Potenlial frost  acfion; Low in the Monadnock soils and

moderate in the Lyman soils.

Most areas of this unit are in woodland. A few areas
are used for hay and pasture, and a few are used for
industrial development.

The soils in this unit are poorly suited to cultivated
crops. The main limitation is stones on the surface. If
this soil is cleared of stones, it is suited lo cultivated
crops. The main limitations for cleared areas are slope,
an erosion hazard. and the low available water capacity
and shallow rooling depth of the Lyman soils. In some
areas bedrock is close enough to the surface to interfere
with titlage. Excessive erosion of the Lyman soils in this



2 I
unit \:lill  expose bedrock. Most crops on the Lyman soils seep to the surface on a lower part of the slopes, either I
will show stress during dry periods. Slope is the main in areas of this unit or another unit.
limitation for irrigation. Using cover crops and grasses The capability subclass is Vls.
and legumes in the cropping system and using a
conservation tillage  system that includes no-ttllaqe,  strip loam. This soil is very deep, nearlv I

tillage,  and stubble mulching are practices that help to.
control erosion and maintain the organic matter content
of the surface layer. Contour tillage,  grassed waterways,
and diversions further help to control erosion. Individual
arcas of Sunapee and Lyme soils have a seasonal high
water table that sometimes delays planting and
harvesting.

These soils are poorly suited to hay and pasture
because of stones on the surface. If cleared of stones,
the soils are suited to hay and pasture, but the shallow
dcplh to bedrock in the Lyman soils restricts the root
growth of most grasses and legumes. Overgrazing and
graring  when the soil is too wet will compact the surface
lays?.  Overgrazing also prevents new growth of grasses
and legumes. Deferred grazing. rotational grazing, and
usirlg proper stocking rates help to increase the carrying
capacity of pastures and cantrol erosion.

The potential productivity for trees on this unit is
moderate. Monadnock solIs have few limitations for
trc% The main limitations for trees on the Lyman soils
are the depth to bedrock and a high rate of seedling
mortality. Bedrock restricts rooting, causing an uprooting
of scmc trees during windy periods. Planting trees that
have a snailow rooI sysrem  and keeping Ininning 10 a
minimum help to prevent uprooting. The rate of seedling
mortality can be reduced by planting seedlings in early
spr,ng.  allowing them to obtain sufficient moisture from
sprtlng  rain?.

S!ope  is the main limitation of the soils in this unit as a
siti! for dwellings. The shallow depth to bedrock limits
the L.yman  soils as a site for dwellings, especially with
basements, and is diilicult to overcome. The Monadnock
soils in this unit are deeper to bedrock, making them
better suited to dwellings with basements than are the
Lyman soils. Land shaping and grading will help to
ovc:come  the slope, although in most areas bedrock will
be oncountered. Designing dwellings that conform to the
natural  slope and setting will help keep land shaping to a
minimum.

-

Slope is the main limitation of the soils in this unit as a
site for local roads and streets. The death  to bedrock is
an additional limitation of the Lyman soils for roads and
streets, and low strength is a further limitation of the
Monadnock soils. Bedrock will generally be encountered
during grading and land shaping. Building the roads and
streets on the contour helps to overcome the slope.
Providing coarser grained  subgrade or base material
helps to prevent the damage caused by low strength.

S!ope.  along with the shallow depth to bedrock of the
Lyman soils, limits this unit as a site for septic tank
absorption fields. In some areas, the impermeability of
the bedrock causes eflluent  from the septic system to

X-36743, C0,2(CQ(l8-FED-82-10:S0:2i) F9558b  11/13/tit
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level, and.moderately  well drained. It is-on th‘e tops bf
broad ridges and small hilts and is at the base of long,
gentle slopes. Areas are long and narrow, oval, or
irreQularlv shaped. Thev ranqe  from IO to 40 acres.

I

Slopes typicatiy are smoothand range from 0 to 2
percen t .

The typical sequence, depth, and composition of the I
layers of this soil are as follows:

Surface layer:
*Surface to 3 inches, grayish brown silt loam I

Subsurface layer:
03 to 14 inches, light yellowish brown silt loam I

Subsoil:
l 14 lo 25 inches, tight yellowish brown sandy loam

with brown mottles I
l 25 to 38 inches, yellowish brown very firm sandy

loam with brown and gray mottles
038 to 51 inches, strong brown sandy loam with red

mottles. IE,**r+..,l,,n.W”““..“.“....
951  lo 70 inches or more, strong brown San@  clay’

loam with red and gray mottles I
In some map units a layer of sandy clay loam is above

the very firm part of the subsoil, and some others do not I
have a very firm part in the subsoil.

Included with this soil in mapping are small areas of
Beta, Delta, and Tau soils. The well drained Beta and
Delta soils are on small convex areas in various parts of I
the unit and make up about 10 percent of the unit. The
poorly drained Tau soils are in swates and shallow
drainageways and comprise about 5 percent of the unit.

Important soil properties:
I

Permeability. Moderately rapid in the surface layer and
upper part of the subsoil, slow in the very firm part I
of the subosil,  and moderale  in the lower part of the
subsoil and in the substratum.

Available water capacity: Moderate
Organic matter content: Low I
Natural fertility: Low
Soil reaction: Extremely acid through strongly acid in

unlimed  areas, but varies in the surlace  layer
because of local liming practices.

I
Surface runoff: Slow
Erosion hatard:~Slight
Tilth:  The soil is easily tilled under a variety of moisture I

conditions.

I
I
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Water Table: A seasonal high water table is perched
above the very firm part of the subsoil in winter and
early spring.

Root zone: Typically extends to a depth of about 25
inches, but in some areas it is deeper where the
very firm part of the subsoil is intermittent.

Shrink-swell potential: Low

Most areas of this soil are in woodland. Other areas
are used for cultivated crops and pasture.

This soil is moderately well suited to cultivated crops.
The seasonal high water table and the very firm part of
the subsoil are the main limitations for crops, The
seasonal high water table sometimes delays planting and
harvesting. A drainage system will help to reduce this
limitation, especially a subsurface drainage system
installed above the very firm part of the subsoil. This
reqcrrres  special design in areas where the upper part of
the subsoil is very firm. The surface layer of the soil in
cultivated areas often has a thin crust after heavy rains.
This crust reduces the rate of water infiltration and
increases runoff. Plant roots are restricted by the very
firm part of the subsoil and do not receive sufficient
water during dry periods. Using cover crops and grasses
and legumes in the cropping system, incorporating crop
residue into the surface layer, and using a conservation
lillage system that includes no-tillage or stubble mulching
are pixtices!hs! hs!p!o  r..___nd~~na  crusting and increase
the organic matter content of the surface layer.

This soil is well suited to hay and pasture. The very
firm part of the subsoil and the seasonal high water table
restrict the root growth of some legumes. Overgrazing
and yraziny when the soil it too wet will compact the
surface layer. Overgrazing also prevents new growth of
grasses and legumes. Deferred grazing, rotational
grazing. and using proper stocking rates help to increase
the carrying capacity of pastures.

The potential productivity for trees on this soil is
moderately high. Plant competition, the seasonal high
water table, and restricted rooling depth are the major
limitations. Seeds and seedlings survive and grow well if
competing vegetation is controlled. The soil is soft when
wet. restricting the use of heavy equipment to dry
periods. Rooting depth is restricted by the very firm part
of the subsoil, and some trees are uprooted during windy
periods. Planting trees that have a shallow root system
and keeping thinning to a minimum help to prevent
uprooting.

The seasonal high water table is the main limitation of
these soils as a site for dwellings with basements.
Installing foundation drains and sealing foundations will
help to prevent wet basements. Included areas of Beta
and Delta soils have few limitations for dwellings.

Low strength and the seasonal high water table are
the main limitations of this soil as a site for local roads
and streets.  This soil is soft when wet, causing the
pavement to crack under heavy traffic. Providing coarser

grained  subgrade  or base material helps to prevent
damage caused by the low strength and the seasonal
high water table. Installing drainage will help to prevent
damage caused by the seasonal high water table.

The seasonal high water table and the slow
permeability in the very firm layer of the subsoil limit the
soil as a site for septic tank absorption fields and
sometimes make use of an alternative sate  necessary.
Included areas of Delta soils have a very firm  slowly
permeable layer in the subsoil which limit the soil as a
site for septic tank absorption fields and Beta soils have
few limitations for this use.

The capability subclass is Ilw.

0 -MvC Monadnock-Lvman stonv fine sandv loam. 8
to 15 percent slopes. ihis unit co&.ts of strongly
sloping soils on the tops and sides of hills and ridges.
The Monadnock soils are generally at a slightly lower
position than the Lyman soils. Slopes are generally
smooth, but a few areas are dissected by many small
drainageways. Stones that are 5 to 40 feet apart are on
the surface. The areas of the unit range from 10 to 100
acres. They consist of about 45 percent very deep, well
drained Monadnock soils: 25 percent shallow, somewhat
excessively drained Lyman soils: and 30 percent other
soils. The Monadnock and Lyman soils are so
intermingled that it was not practical to map them
separately.

Typically, the Monadnock soils are covered by a thin
layer of partially decomposed and decomposed leaves,
needles and twigs. Under this layer, the typical
sequence, depth, and composition of the layers of this
soil are as follows:

Surface layer:
-Mineral surface to 2 inches, gray fine sandy loam

Subsoll:
-2 to 3 inches, dusky red fine sandy loam
-3 to 13 inches, yellowish red and yellowish brown

fine sandy loam
-13 to 31 inches, light olive brown and olive fine

sandy loam

Substratum:
-31 to 36 inches, olive gravelly fine sandy loam
-36 to 60 inches or more, olive gravelly loamy sand

Many areas of this soil in the southeastern part of the
town of Unity are loamy fine sand in the lower part of the
subsoil and in Ihe substratum.

Typically, the L.yman soils are covered by a thin layer
of partially decomposed and decomposed leaves,
needles, and twigs. Under this layer, the typical
sequence, depth, and composition of the layers of this
soil are as follows:

Surface layer:

X-367401 ma3(oo)(rs-~m-~z-l~5~30) F9556b  11113181
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-Mineral surface to 1 inch, very dark brown line
sandy loam

Subsurface layer:
-1 to 2 inches, brown fine sandy loam

Subsoil:
-2 to 6 inches, dark reddish brown and reddish

brown fine sandy loam
-8 to 15 inches, dark yellowish brown fine sandy

loam

Bedrock:
-15 inches

Included with this unit in mapping are soils that have
bedrock between the surface and a depth of 6 inches
and a few areas of rock outcrop. These areas make up
about 10 percent of the unit. About 20 percent of the
unit consists of soils that are 20 to 60 inches deep to
bedrock, well drained Marlow soils and somewhat
excessively drained Herman soils on convex areas,
moderately well drained Sunapee soils and poorly
drained Lyme soils in depressions and drainageways,
and a few areas with no stones on the surface.

Important soil properties:

. . . . . a__ -_I..__,,  ^_:I^iQrmeabrllty:  ~~~~~~~~~~~~~  aVIIa-I,IVYUIUtU  ,,, . ..__,..J~_^,^ i” ,h,.

surface layer and subsoil and moderately rapid in
the substratum. Lyman soils-moderately rapid
throughout.

Available water capacity: Moderate in the Monadnock
soils and low in the Lyman soils.

Soil Reaction: Extremely acid to medium acid
Depth to bedrock: More than 60 inches in the

Monadnock soils and 6 to 20 inches in the Lvman
soils.

Root zone: Same as depth to bedrock
Potential frost action: Low in the Monadnock soils and

moderate in the Lyman soils.

Most areas of this unit are in woodland. A few areas
are used for hay and pasture, and a few are used for
industrial development.

and legumes in the cropping system and using a
conservation tillage  system that includes no-tillage, strip

The soils in this unit are poorly suited to cultivated
crops. The main limitation is stones on the surface. If

tillage,  and stubble mulching are practices that help to

this soil is cleared of stones, it is suited lo cultivated
crops. The main limitations for cleared areas are slope,
an erosion hazard, and the low available water capacity
and shallow rooting depth of the Lyman soils. In some
areas bedrock is close enough to the surface to interfere
with tillage.  Excessive erosion of the Lyman soils in this
unit will expose bedrock. Most crops on the Lyman soils
will show stress during dry periods. Slope is the main
limitation for irrigation. Using cover crops and grasses

control erosion and maintain the’orgsnic matter content
of the surface layer. Contour tillage. grassed waterways,
8nd diversions further help to control erosion. Individual
areas of Sunapee and Lyme soils have a seasonal high

I

water table that sometimes delays planting and
harvesting.

These soils are poorly suited to hay and pasture I
because of stones on the surface. If cleared of stones,
the soils are suited to hay and pasture, but the shallow
depth to bedrock in the Lyman soils restricts the root
growth of most grasses and legumes. Overgrazing and I
grazing when the soil is too wet will compact the surface
layer. Overgrazing also prevents new growth of grasses
and legumes. Deferred grazing, rotational grazing, and
using proper stocking rates help to increase the carrying

I
capacity of pastures and control erosion.

The potential productivity for trees on this unit is
moderate. Monadnock sorls  have few limitations for I
trees. The main limitations for trees on the Lyman soils
are the depth to bedrock and a high rate of seedling
mortality. Bedrock restricts rooting, causing an uprooting
of some trees during windy periods. Planting trees that I
have a shallow root system and keeping thinning to a
minimum help to prevent uprooting. The rate of seedling
mortality can be reduced by planting seedlings in early
spring, allowing them lo obtain sufficient moisture from

I
_~

spring rains.
Slope is the main limitation of the soils in this unit as

site for dwellings. The shallow depth to bedrock limits
the Lyman soils as a site for dwellings, especially with
basements, and is difficult to overcome. The Monadnock
soils in this unit are deeper to bedrock, making them
better suited to dwellings with basements than are the
Lyman soils. Land shaping and grading will help to
overcome the slope, although in most areas bedrock will
be encountered. Designing dwellings that coniorm to theI
natural slope and setting will help keep land shaping to a
minimum.

Slope is the main limitation of the soils in this unit as
site for local roads and streets. The death to bedrock is
an additional limitation of the Lyman soils for roads and
streets, and low strength is a further limitation of the
Monadnock soils. Bedrock will generally be encountered
during grading and land shaping. Building the roads and I
streets on the contour helps to overcome the slope.
Providing coarser grained  subgrade  or base material
helps to prevent the damage caused by low strength.

I

@ -Ap Alpha silt loam. This soil is very deep, nearly
level. and moderately well drained. It is on the tops of

Slope, along with the shallow depth to bedrock of the

I

I
Lyman soils, limits this unil as a site for septic tank
absorption fields. In some areas, the impermeabilrty  of
the bedrock causes effluent from the septic system to I
seep to the surface on a lower part of the slopes, either
in areas of this unit or another unit.

The capability subclass is Vls. I
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broad ridges and small hills and is al the base of long,
gentle slopes. Areas are long and narrow, oval, or
irregularly shaped. They range from 10 to 40 acres.
Slopes typically are smooth and range from 0 to 2
percent.

The typical sequence, depth, and composition of the
layers of this soil are as follows:

Surface layer:
Surface to 3 inches, grayish brown silt loam

Subsurface layer:
3 to 14 inches, light yellowish brown silt loam

Subsoil:
14 to 25 inches, light yellowish brown sandy loam

with brown mot/tes
25 to 38 inches, yellowish brown very tirm sandy

loam with brown and gray mottles
38 to 51 inches, strong brown sandy loam with red

mottles.
Substratum:

51 to 70 inches or more, strong brown sandy clay
loam with red and gray mottles

In some map units a layer of sandy clay loam is above
the very firm part of the subsoil, and some others do not
have a very firm part in the subsoil.

Irrcluded with this soil in mapping are small areas of
Beta, Delta, and Tau soils. The well drained Beta and
Delta soils are on small convex areas in various parts of
the unit and make up about 10 percent of the unit. The
poorly drained Tau soils are in swales  and shallow
drainagewiys and comprise about 5 percent of the unit.

Important soil properties:

Permeability. Moderately rapid in the surface layer and
upper part of the subsoil, slow in the very firm part
of the subosil*  and moderate in the lower part of the
subsoil and in the substratum.

Available water capacity: Moderate
Organic matter content: Low
Natural fertility: Low
Soil reaction: Extreme/y acid through strongk  acid in

unlimed areas. but varies in the surface layer
because of local liming practices.

Surface runoff: Slow
Erosion hazard: Slight
Tilth: The soil is easily tilled under a variev  of moisture

conditions.
Water Table: A seasonal h@h water table is perched

above the very firm part of the subsoil in winter and
ear l y  spring.

Root zone: Typically extends to a depth of about 25
inches, but in some areas it is deeper where the
very firm part of the subsoil is intermittent.

Shrink-swell potential: Low

5

Most areas of this soil are in woodland. Other areas
are used for cultivated crops and pasture.

This soil is moderately well suited to cultivated crops.
The seasonal high water table and the very firm part of
the subsoil are the.main limitations for crops, The
seasonal high water table sometimes delays planting and
harvesting. A drainage system will help to reduce this
limitation, especially a subsurface drainage system
installed above the very firm part of the subsoil. This
requires special design in areas where the upper part of
the subsoil is very firm.. The surface layer of the soil in
cultivated areas often has a thin crust after heavy rains.
This crust reduces the rate of waler infrltration  and
increases runoff. Plant roots are restricted by the very
firm part of the subsoil and do not receive sufficient
water durjng  dry periods. Using cover crops and grasses
and legumes in the cropping system, incorporating crop
residue into the surface layer, and using a conservation
tillage system that includes no-tillage or stubble mulching
are practices that help to reduce crusting and Increase
the organic matter content of the surface layer.

This soil is well suited to hay and pasture. The very
firm part of the subsoil and the seasonal high water table
restrict the root growth of some legumes. Overgrazing
and grazing when the soil it too wet will compact the
surface layer. Overgrazing also prevents new growth of
grasses and legumes. Deferred grazing, rotational
grazing, and using proper stocking rates help to increase
!he carrj+g rapacity of pas!11res.

The potential productivity for trees on this soil is
moderately high. Plant competition, the seasonal high
water table, and restricted rooting depth are the major
limitations. Seeds and seedlings survive and grow well if
competing vegetation is controlled. The soil is soit when
wet, restricting the use of heavy equipment to dry
periods. Rooting depth is restricted by the very firm part
of the subsoil, and some trees are uprooted during windy
periods. Planting trees that have a shallow root system
and keeping thinning to a minimum help to prevent
uprooting.

The seasonal high water table is the main limitation of
these soils as a site for dwellings with basements.
Installing foundation drains and sealing foundations will
help to prevent wet basements. Included areas 01 Beta
and Delta soils have few limitations for dwellings.

Low strength and the seasonal high water table are
the main limitations of this soil as a site for local roads
and streets. This soil is soft when wet. causing the
pavement to crack under heavy traffic. Providing coarser
grained  subgrade  or base material helps to prevent
damage caused by the low strength and the SeaSOnat
high water table. Installing drainage will help to prevent
damage caused by the seasonal high water table.

The seasonal high water table and the slow
permeability in the very firm layer of the subsoil limit the
soil as a site for septic tank absorption fields and
sometimes make use 01 an alternative site necessary.

/6 e
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Included areas of Delta soils have a very firm slowly
permeable layer in the subsoil which limit the soil as a
site for septic tank absorption fields and Beta soils have
few limitations for this use.

@

The capability subclass is Ilw.

MvC-Monadnock-Lyman stony fine sandy loam, 8
to 15 percent slopes. This unit consists of strongly
sloping soils on the tops and sides of hills and ridges,
The Monadnock soils are generally at a slightly lower
position than the Lyman soils. Slopes are generally
smooth, but a few areas are dissected by many small
drainageways. Stones that are 5 to 40 feet apart are on
the surface. The areas of the unit range from 10 to 100
acres. They consist of about 45 percent very deep, well
drained Monadnock soils: 25 percent shallow, somewhat
excessively drained Lyman soils: and 30 percent other
soils. The Monadnock and Lyman soils are so
intermingled that it was not practical to map them
separately.

Typically, the Monadnock soils are covered by a thin
layer of partially decomposed and decomposed leaves,
needles and twigs. Under this layer, the typical
sequence, depth, and composition of the layers of this
soil are as follows:

Surface layer:
*Mineral surface to 2 inches, gray fine sandy loam

Subsoil:
02 to 3 inches, dusky red fine sandy loam
03 to 13 inches, yellowish red and yellowish brown

fir? sandy loam
013 to 31 inches, light olive brown and olive fine

sandy loam

Substratum:
031 to 36 inches, olive gravelly fine sandy loam
036 to 60 inches or more, olive gravelly loamy sand

Many areas of this sol1 in the southeastern part of the
town of Unity are loamy fine sand in the lower part of the
subsoil and in the substratum.

Typically, the Lyman soils are covered by a thin layer
of partially decomposed and decomposed leaves,
needles, and twigs. Under this layer, the typical
sequence, deplh. and composition of the layers of this
soil are as follows:

Surface layer:
*Mineral surface to 1 inch, very dark brown fine

sandy loam

Subsurface lay&:
*I to 2 inches, brown fine sandy loam

Subsoil:

X-367401 M06(M)(18-FBl1-82-IO:JO:36) F8558b 11113M~i

02 to 8 inches, dark reddish brown and reddish
brown fine sandy loam

l 6 to 15 inches, dark yellowish brown fine sandy
loam

Bedrock:
015 inches

I
I
I

Included with this unit in mapping are soils that have I
bedrock between the surface and a depth of 6 inches
and a few areas of rock outcrop. These areas make up
about 10 percent of the unit. About 20 percent of the
unit consists of soils that are 20 to 60 inches deep to I

bedrock, well drained Marlow soils and somewhat
excessively drained Herman soils on convex areas,
moderately well drained Sunapee soils and poorly I
drained Lyme soils in depressions and drainageways,
and a few areas with no stones on the surface.

important soil p:operties: I
Permeability: Monadnock soils-moderate in the surface

layer and subsoil and moderately rapid in the
substratum. Lyman soils-moderately rapid
throughout, I

Available water capacity: Moderate in the Monadnock
soils and low in the Lyman soils.

Soil Reaction: Extremely acid to medium acid I
Deoth to bedrock: More than 60 inches in the

Monadnock soils and 6 to 20 inches in the Lyman
soils. _

Root zone: Same as depth to bedrock I
Potential frost action: Low in the Monadnock soi!s and

moderate in the Lyman soils.

Most areas of this unit are in woodland. A few areas I
are used for hay and pasture, and a few are used for
industrial development.

The soils in this unit are poorly suited to cultivated
crops. The main limitation is stones on the surface. If
this soil is cleared of stones, it is suited lo cultivated
crops. The main limitations for cleared areas are slope,
an erosion hazard, and the low available water capacit$
and shallow rooting depth of the Lyman soils. In some
areas bedrock is close enough to the surface to interfe
with tillage.  Excessive erosion of the Lyman soils in thi
unit will expose bedrock. Most crops on the Lyman soia
will show stress during dry periods. Slope is the main
limitation for irrigation. Using cover crops and grasses
and legumes in the cropping system and using a .I
conservation tillage system that includes no-tillage.  Strip
tillage,  and stubble mulching are practices that help to
control erosion and maintain the organic matter conte

rlof the surface layer. Contour tiltage. grassed waterway
and diversions further help to control erosion. Individual
areas of Sunapee and Lyme soils have a seasonal hig
water table that sometimes delays planting and
harvesting. e

I
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Charge 3. Evaluate statements about behavioral data, particularly
relative to urban inte~precations  and develop examples that will improve
those statements (i.e. ways to overcome limitations).

Urban Uses of Map Units

The last paragraph(s) of the map unit is for the discussion of urban uses.
The party leader should pick those items for which most users would need
information. Generally items to bs discussed are:

1. Dwellings (with or without basements)
2. Shallow Excavations
3. Lawns, Landscaping and Golf Fairways
4. Local Roads and Streets
5. Septic Tank Absorption Fields

Some surveys may discuss all of these items, some may discuss one or two
items, and in some there may be a need to qliscuss other items.

For each item discussed in the map unit, it is important to state what the
limitations are, methods of correcting those limitations, and the impor-
tance of limiting and non-limiting inclusions. Limitations stated in the
map unit should be the ssme as those listed in the table for the item
being discussed.

The intent of presenting corrective methods is to suggest ways of over-
coming limitations and not to prevent design criteria. For instance. If
an area is wet, it should be suggested that drainage will help overcome
the wetness limitation. Details as to the type of drainage, such as tile,
or the size and amount of tile, should bs avoided. These types of details
should be left to planners and er)ginaers  on a site by site basis.
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R$strictive
Feature

Depth to rock

Low Strength

Pending

wetness

Slope

Floods

Frost action

Shrink swell

Large  stones

Local Roads and Streets

1.

2.

3.

1.

2.

1.

1.

2.

I.
2.
3.

1.

II

1.

1.

*ilcthod of
Overconing Limitation-.

Plan grades and locations to
avoid removal of rock.

Rip the rock (when soft).

Blast the rock (when hard).

Provide suitable subgrade or
base material.

Provide sper:ial construction
for adequate support.

Select better suited soils.

Construct on raised fill
material.

Install drainage system.

Construct 0~ the contour.
Landshaping  and grading.
Adapt design to slope.

Construct on rsised fill
material..

Provide coarser grai~ned subgrade
or base  materials  to frost depth.

Provide coarser gral.ned  subgrade
or base material.

Remove stones.

*Methods discussed in map pnit descriptions should be those approved by
local and state codes,
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Dwellings with Basements

Restrictive
Feature

Flooding

Yonding

Wetness (Severe limitation)

Wetness (Moderate limitation)

*>Let  hod of
overcoming Limitation_.----

1. Select better suited soils.

1. Select better suited soils.

1. Select better suited soilfi.

1. Drains by footings.

2. Adequately seal foundation.

3. shape land so surface water
moves away from dwelling and
runoff is di~verted  from
dwelling.

Depth to rock

Slope

Shrink-Swell

4. place in high area of map unit.

5. Place in non-limiting inclusion.

1. Check for deep areas of unit
(inclusions).

2. Build above rock and landscape
with additional fill.

3. Select better suited soil.

1. Design to conform with natural
slope.

2. Shape the land.

1. Extra reinforcement in footings
and foundation.

Low Strength

Large Stones

2. Backfill with sandy material.

1. Select better suited soils.

1. State that excavation, and
disposition of stones, and
boulders may be difficult.

*Methods discussed in map unit descriptions should be those approved by
local and state codes.
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Restrictive
Feature

Dwellings Without Basements

Flooding

Pending

wetness (Severe limitation)

1.

1.

1.

2.

3.

4. Place in high area of map unit.

Wetness (Moderate limitation)

5.

1.

2.

Place in non-limiting inclusion.

Tile drains by footings.

Shape land so surface water
movea  away from dwelling and
runoff is diverted from
dwelling.

Shrink-Swell

Low Strength

Slope

3.

4.

1.
2.

1.

1.

2.

1.

2.

3.

Large  stones 1.

Depth to rock

“tlethod of
Overcoming Limitation-

Select better suited soils.

Select better suited soils.

Select better suited soils.

Drains by footings.

Shape land so surface water
moves away from dwelling and
runoff Is diverted from
dwelling.

Place in high area of map unit.

Place in non-limiting inclusion

Extra reinforcement in footings.
Backfill with sandy material,

Select better suited soils.

Design to conform with natural
slope.

Shape the land.

Check for deep areas in unit
(inclusions).

Build above rock and landscape
with additional fill.

Select better suited soil.

State that excavation, and
disposition of the atones,
boulders may be difficult.

*Methods discussed in map unit descriptions should be those approved
local and state codes.
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Septic Tank Absorption Fields

Restrictive *Method of
Feature Overcoming Limitation

Flooding 1. Select better suited soil.

Depth to Rock 1. Check for deep areas
(inclusions).

Pending

Wetness (Severe limitation)

Wetness (Moderate limitation)

2.

1.

2.

Select better suited soil.

Select better suited soil.

Drainage system around filter
f i e l d .

3. Install diversions to intercept
water from higher areas.

4. Place in high area of map unit.

5.

6.

Place in non-limiting inclusion.

Specially designed or other
alternate system.

1.

2.

Drainage system around filter
f i e ld .

Install diversions to intercept
water from higher areas.

3. Place in high area of map unit.
4. Place in non-limiting inclusion.

5. Specially designed or other
alternate system.

Peres slowly (Moderate limitation) 1.

2.

Enlarge absorption field.

Wide, deep trench below
distribution lines.

(Severe limitation) 1.

2.

Select better suited soil.

Specially designed or other
alternate system.
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Poor Filter

Slope

1. Indicate possible contatination
of ground water,

2. Select better suited soil.

1. Land shaping.

2. Install lines across the slope.
(contour)

3. Install on inclusion of lower
percent slope.

Large  stones 1. Backfill with material that
contain fewer stones.

* Nethods  discussed in map unit descriptions should be those approved by
local and state health codes.
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Charge 4. Recommend implementation or action to be taken on__--
committee report.

1. The Committee recommends that Committee 4, Improving Descriptions of
Map Units be terminated.

2. The Committee recommends that the material developed by the Committee
for Changes 1, 2, and 3 be approved by the conference. It also recommends
that if the material is approved by the conference, the chairman of
Conmittee 4 request that the Wad, Soils Staff, distribute the following
to all Northeast state soil scientists:

A. Outline for Writing Map Unit Descriptions for Soil Survey
Wanuscripts  and Descriptive Legends developed for Charge 1.

B. Examples of Map Unit Descriptions developed for Charge 2.

C. Urban Uses of Map Units developed for Charge 3.

The chairman will also request that the Head, Soils Staff encourage state
soil scientists to distribute the material to all authors for use when
developing map unit descriptions for soil survey manuscripts and
descriptive legends.

3. The Committee recommends that the Chairman of Committee 4 request the
Head, Soils Staff, to pursue the use of tabular format in map unit
descriptions. The Committee suggests that map unit descriptions with
tabular format be published in 1 or 2 soil surveys on a trial basis and
that the Head, Soils Staff, then determine whether this format should be
continued.

(These recommendations were approved at the Conference)
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Conwnittee

General Soils Map and Bulletin of the Northeast

Committee Membership
General Editor - Ed Ciolkosz

(A) Bulletin Chairman - Bob Cunningham
Chapter 1 Physiography - John Sencindiver and Ed Ciolkosz
Chapter 2 Soil Classification - F. Ted Miller and Loyal Quandt
Chapter 3 Entisols - Bill Wright, Lew Douglas, and John Ferwerda
Chapter 4 Inceptisols - Bob Cunningham and Bruce Watson
Chapter 5 Spodosols - Ron Yeck,  Bob Rourke, and Sid Pilgrim
Chapter 6 Alfisols - Art Kuhl and Fred Gilbert
Chapter 7 Ultisols - Jim Baker and Del Fanning
Chapter 8 Histosols - Dave Hill and Peter Veneman
Chapter 9 Mollisols - Bill Hatfield and Gary Petersen
Chapter 10 Soil Interpretations - Oliver Rice, Jerry Olson, and Vin Van Eck

(B) Map Chairman - Horace Smith
Committee members - Fred Miller, Bob Rourke, Ed Sautter, Gene Grice, and

Charges

::

Report
1.

2.

Tom Simpson

To draft and publish a soils map of the Northeast.
To draft and publish a bulletin on the soils of the Northeast.

Map Committee (Horace Smith, Chairman)
a) The Northeast General Soil Map will be published at a scale

of 1:2,500,000. This map will consist of about 120 map units
which will be at the great group level, representing six soil
orders. There will be six colors on the published map--one
for each soil order represented. Soil temperature will be
superimposed on the map by cross-hatching.

The first draft of the map, which did not include Virginia,
was prepared by the Map Cormlittee Chairman and circulated to
the full committee for review and comments in March, 1981.
In January, 1982, the Steering Connnittee determined that
Virginia should be added to the Northeast Map, even though
it is also a part of the South's map. Suggestions on the
first draft from the committee were incorporated into a
second draft in April, 1982, by the Committee Chairman and
sent to the full committee for review and cotmnents. This
draft was also sent to the Northeast State Soil Scientists
for review.

All comments and suggestions from reviewers will be incor-
porated into a final draft by the cotnnittee by January, 1983.

Bulletin Committee (Bob Cunningham, Chairman)
a) Seven of the 10 chapters planned are drafted to enable editing

and possible revision of the manuscripts. The soil interpreta-
tion chapter has been outlined but not completed. The Soil
Classification and Mollisols chapters have not been received.
When all chapters have been received, an edit to standardize
the format is planned. Some return to authors will probably
be necessary. Publication is planned by 1984.
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Committee 8

Northeast Soil Characterization Study

Committee Members

Dick Cronce,  Chairman (Penn State University)
Ed Ciolkosz, Vice Chairman (Penn State University)
Ken Olsen (Cornell University)
Bob Rourke (University of Maine)
Peter Veneman (University of Massachusetts)
Bill Wright (University of Rhode Island)
John Sencindiver (West Virginia University)
Ron Yeck (SCS National Soil Survey Lab)
Alex McKeague  (Land Resource Research Institute, Ontario)

Charges

1. To collect, distribute and analyze a set of soil samples for standard
soil characterization analyses.

2. To evaluate the data for laboratory to laboratory reproducibility.

Report

1. The study was carried out over a 4 year period of time and the report
is attached.
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NORTHEAST SOIL CHARACTERIZATION STUDY
Richard Cronce - Director, Soil Characterization Laboratory

The Pennsylvania State University

Soils data generated by soil characterization labs are used extensively
by a wide range of users for various purposes. Soil Conservation Service
personnel use soil characterization data for establishing the ranges in
characteristics of soil series, for correlating soils within and between soil
survey areas, and for making interpretations for use and management of soils.
University personnel involved in soils research review soils data from soil
characterization labs in planning and evaluating their research. The soils
information which is generated by these agencies based on these data is ulti-
mately used by public and private concerns for a variety of purposes.

The uses of soil characterization lab data often require that soils data
from more than one soil characterization lab be grouped together. It is then
important to estimate the proportion of the total variability in the data that
can be attributed to the analytical variability within and between labs. Withfn
lab variability shows the range in analytical results obtained if several iden-
tical samples are analyzed by one laboratory. Between lab varlability shows the
range in analytical results obtained if several identical samples are analyzed
by several different laboratories.

Several studies have been conducted to estimate the amount and causes of
this laboratory variability. An interlab study of the variability in CEC and
particle size data has shown that wide variations in these results can be
expected and that these differences may be largely ascribed to differences in
methods and the execution of the procedure (van Reeuwijk and Sombroek, 1981).
Rust and Fenton (1981) conducted a study of the laboratory variability for
various particle size and soil chemical parameters. These investigators found
highly significant differences between laboratorfes for about half of the parti-
cle size parameters but no significant differences for the determination of very
coarse sand, fine sand and clay percentages. Rust and Fenton (1981) also found
significant differences between labs in the determination of Mg, K. H, CEC,
organic carbon and pH in water and in CaC12. They found no significant differ-
ences between labs in the determination of Ca, Na, base saturation, available P
and calcium carbonate equivalent. Again, the variability in these results is
attributed primarily to differences in methodology. A separate study of the
variability in particle size data from soil characterization labs again shows
considerable variability in this data (Jones et al., 1979). These differences,
once more, are attributed largely to samplingiesique  and analytical method.

In addition, several investigators (Cronce, 1980; Rust and Fenton, 1981;
van Reeuwijk and Sombroek, 1981) have indicated that the amount of variability
in soil laboratory data may also be associated with the nature of the sample
jtself. Soil characteristics such as the percent organic matter, the amount of
clay, and the presence or absence of free carbonates and cementing agents can
have a pronounced effect on the amount of variability in the data resulting from
different analytical techniques. The effect of free carbonates on the determina-
tion of CEC by different methods, or differences in the effectiveness of various
soil dispersion techniques due to differences in organic matter content or various
cementing agents are comnon examples of how the sample characteristics can affect
the results of an analysis.

/ 75’
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General soil characteristics and analytical methodologies vary between
geographical areas. Therefore, the resultant variability in the soil labora-
tory data will also vary somewhat according to the samples employed in the
study and the particular analytical methods used. Care should be taken in
assigning the resultant variability from one study to labs or soils not included
in that study.

Despite this problem, this information increases the confidence in the
knowledge of the true variability in the data due to the soils. This study was
generated to examine the analytical variablity in soils data being generated by
soil characterization labs in the northeast and more specifically:

1. To determine the factors which affect soil characterization data.

2. To estimate the variability in soils data within and between

3. To consider the practical significance of the variability in
data to the use of this data.

Methods and Materials

labs.

the lab

Over a 4 year period of time 14 soil samples representing 9 soil series
(Table 1) were mixed, split, and sent to 7 soil characterization laboratories
(Table 2). The samples included were of soils of major extent which varied in
their physical and chemical properties.

The characterization labs were requested to perform their own standard
characterization analysis, in duplicate, on as many of the samples as possible.
The resulting data were then compiled and an analysis of variance was performed
using the statistical model:

Y 0 Lab t Rep(Lab) t Soil t lab x Soil + E

The General Linear Models (GLM) procedure in the SAS statistical package was
used for the statistical analysis (Goodnight, 1979).

Table 1. Soil samples analyzed and their taxonomic classification.

Series Horizon Classification

Groveton AR
Groveton B2ir
Hagerstown Ap
Hagerstown
Gilpin :;
Gilpin
Honeoye :;

coarse-loamy, mixed, frigid Typic Haplorthod

Vergennes Ap
Vergennes 82
Sassafras B2
Guernsey B23t

fine, mixed, mesic, Typic Hapludalf

fine-loamy, mixed, mesic, Typic Hapludult

fine-loamy, mixed, mesic. Glossoboric Hapludalf
very fine, illitic, mesic, Glossaquic Hapludalf

fine-loamy, siliceous, mesic Typic Hapludult
fine, mixed, mesic, Aquic Hapludalf

Guernsey Clg
Unknown 82 fine, montmorillonitic. thermic Typic Haplaqult
Tioga 11152 fine-loamy, mixed, mesic Typic Hapludalf

8-3



'able 2. Soil characterization labs involved in the study.

University of Rhode Island
SCS National Soil Survey Laboratory
University of Maine
University of Massachusetts
The Pennsylvania State University
Cornell University
Land Resource Research Institute, Ontario

Results and Discussion

Analysis of Variance

In order to determine where the variability in the sofls data is coming
from, an analysis of variance was carried out. Values of F are calculated to
determine the level of significance (the source of variability) and, in general,
the larger the F value, the greater will be the significance of that factor.
Tables 3, 4, and 5 show the F values and statistical levels of significance of
the experimental factors for each of the soil parameters determined. The data
show that there were highly significant differences (0.01 level) between labs
in the determinations of sand, silt, clay, 15 atmosphere moisture, Na, K, H,
CEC, and pH and H20 and in 0.01 M CaC12. There were significant differences
(0.05 level) between labs in the determinations of organic carbon, Ca and Mg.
There was no significant difference between labs in the detemination of the
percent base saturation. There were highly significant differences (0.01 level)
between the replications within labs for only the percent base saturation and
the pH in 0.01 M CaC12. There were no significant differences between replica-
tions within labs for any of the other parameters determined. There were highly
significant differences between soils for all parameters determined and this
was expected. There was also a significant lab x soil interaction for all
parameters determined.

The reported values and the general non-significance of the replication
within a lab (Rep(Lab))  factor indicates that the replication of an analysfs
within a soil characterization lab contributes the least amount of variability
to the data. Because of the relatively close grouping of the data within any
one lab, the individual groupings in the data from several labs can be distin-
guished from each other. This causes the data from the labs to be statistically
different when compared to each other.

Some differences in the data due to labs is expected due to minor differences
in methodology and other cosunon sources of analytical variability such as varying
lab technique. The data from the labs included in the analysis of variance was
inspected to determine if the significant differences between labs might be
caused by one or two labs being drastically off. The data (Tables 6, 7, and 8)
show that except for lab number 6 being somewhat high in the determination of
Ca, Mg, and K, and lab number 2 being low in the determination of percent base
saturation, the differences in the data are spread over all of the labs. A
review of the analytical methods employed by these two labs, as well as the
other labs in the study, does not point out major consistent differences in
results even when different or modifications in methods were used. In general,
the laboratories included in this study are consistent in their analytical
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l = Signlficrnt at 0.05 level.
+* - slgnlfkmt  at 0.01 level.
NS * "ot ,Ignlflcant.

I
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I
methods. The differences in the data are therefore attributed to differences
in general laboratory conditions such as water quality, condition and type of I
equipment, laboratory reagents, and other factors. The differences in the
training and expertise of the many individual analysts involved in this study
is probably also a factor. I

The analysis of the data and the large F values for the soil factor shows
that although there are statistically significant differences between labs,
this amount of variability is practically insignificant when compared to the I
natural variability in the soils included in this study. The fact that statis-
tically significant differences between labs exist must be interpreted in per-
spective with the particular reason for the analysis. The range in values that
exists due to the variability in the lab analysis must be compared to the desired

I

level of difference to be determined in the soil samples to be analyzed.

I
Levels of Variability

This brings us to the second, and perhaps more useful part of this study,
which was to estimate the amount of variability within and between laboratories. I

Tables 6, 7, and 8 show the means for each parameter, for each lab, when all
of the data from all samples analyzed by that lab are averaged. This data can
be used to compare the average results of the analysis from the individual labs. I
However, this can be done directly only when the data from the same number of
analysis on the same number of soil samples is included in the mean. The
presence of a Duncan's test behind the values indicates that this is the case I
and it also shows whether or not the average differences between the labs in
question is statistically significant. For example, the sand data (Table 6)
show that, on the average, samples analyzed by laboratory one will come out
1.6 percent lower in sand than if the same samples were analyzed by laboratory

I

two (19.1 vs. 20.7). The different letters following the data (c and b) show
this difference in results to be statistically significant. Again, whether or
not a consistent difference of 1.6 percent is of practical significance depends I
on the use being made of the data.

Tables 6, 7, and 8 also show the average values for one standard deviation
from the mean within each individual lab (+ values following the individual lab

I

means) and over all labs (+ values followi7ig the grand means at the bottom of
the tables). These values-indicate the estimated within lab and between lab
variability in the soils data from the characterization labs. Again, using I
the sand data (Table 6) as an example, this data can be used as follows. If
the sand content of several identical samples is determined by lab one,
67 percent of the individual analysis will fall within LO.6  percent of the I
mean for that particular sample as determined by lab one. This, by definition
is one standard deviation from the mean. If the same set of identical samples
is analyzed by lab two, in general the mean will be 1.6 percent higher than
that obtained by lab one, and will have a standard deviation from the mean of I
to.5 percent as determined by lab two. If a set of the same identical samples
Ts analyzed by all of the labs in this study, the mean of the results from all
of the labs will be 1.5 percent higher than the mean from lab one, 0.1 percent I
lower than the mean from lab two, and will have a standard deviation from the
mean of $1.9 percent for that set of analysis. On the other hand, when con-
sidering the results of an individual sand determination from an individual
lab, you can be 67 percent sure that the value is within one standard deviation

I

from the true mean of that sample as determined by that lab. This true mean

I
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Table 6. S+;d; sjlt. clay, organic carbon, and I5 abn.  mofstura dat, for Indlvldual  laboratories over all
co,,,no  valusr  fol1.me.i  by the same letter Indicate no s19nifl‘ant  dltference  at the 0.05

levcl~~sln9  Ouncan',  nultlplr  range test. Colum values follwed by no letter Indicates  th,t tbc
dat, ,roll th,s lab was not fncluded  In tbc ~"aly,ls  o‘ Y,I,.K~ and mean swaratlo"  procedure  for
th*t deterninrtlon.

PCICL"L
Lab Sand 511t Cl&Y org. Cdrbm I5 an. P!aofst.

1 19.1 * 0.6 c 52.7 f 0.5 ab 28.3 f 0.5 b 0.94 f 0.08 b 13.25 f 1.04 a
2 20.7 t 0.5 b 52.4 f 1.1 rb 26.8 t 1.0 bc 1.02 i 0.02 ab 11.12 i 0.35 b
3 22.6 t 0.5 a 50.1 t 1.2 b 27.3 t I.0 c 0.93 f 0.08 b 13.85 f O.ZS a
4 21.5 i 0.5 rb 52.1 * 0.9 *b 26.4 * 0.6 c 1.06 * Il.03 a 11.27 f II.183 b
5 13.4 I 0.1 '51.4 t 0.3 35.3 t 0.z 0.w t 0.02
6 IS.9 * 0.4 c 53.3 f 1.2 a 27.8 f 1.1 bc II.92 * 0.04 b 12.74 t 0.40 a
7 21.1 f I.0 b 46.Z f 1.5 c 30.7 * 1.5 a 1.06 I 0.03 a 11.69 i O.zO b

KAN 20.6 i l.w 51.5 i 2.90 28.3 f 2.48 1.02 t (1.13 12.76 f 1.35

Table 7. Cd, k!g, Na. K and Ii data for individual laboratories over all soils. Column
values followed by the same letter indicate no significant dlfferencer at the
0.05 level using Duncan's multiple range test. Column values follcued by no
letter indicates that the date fran  this lab was not included tn the analysis
of variance and mean separation procedure for that determination.

- -

_- meq./lOO  w - -
Lab Ca M na K H

1 7.76 t 0.08 b 1.07 t 0.02 b 0.07 * 0.02 a 0.17 t 0.01 bc 9.17 * 0.68 a

2 8.61 2 0.83 b 1.17 t 0.03 b 0.10 * 0.02 a 0.M z 0.02 b 9.07 t 0.31 a

3 10.08 t 0.60 1.06 ! 0.04 0.12 * 0.03 0.29 IO.07 7.78 * (I.51

4 7.08 ? 0.24 b 1.26 2 O.Og ab 0.05 * 0.03 b 0.14 I 0.01 c 8.63 2 0.36 cl

5 11.24 * 0.16 0.90 * 0.05 0.07 * 0.01 0.M f 0.01 9.36 ? 0.20

6 12.22 t 0.63 a 1.59 - 0.03 a 0.08 f 0.01 ab 0.29 * 0.04 a 7.89 * 0.29 b

7 5.49 * 0.23 1.08 + 0.07 b 0.18 * 0.02 b

MEAN 10.30 * 2.27 1.42 t 0.31 0.09 t 0.06 0.21 * 0.09 8.52 f 0.92

Table 8. CEC, X Bass Saturation.  and ptl in H 0.
individual laboratories over all Tso Is.

In KC1 and 0.01 M Cat12 data for
Colwnn vslues followed by the san~e

letter indicate no significant dtfference at the 0.05 level using Duncan's
multiple range test. Colunn values follwed by no letter indicates that the
data  fran thfs lab was not included In the analysis of variance and mean
separation procedure for that detemination.

CEC I Base PH

Lab (meq/lOO gm) saturation "8 1N KCll' 0.01 H CaCI2
--~

1 17.08 - 0.69 b 48.69 t 1.84 ab 5.90 t 0.09 bc 4.91 f 0.04 5.43 t 0.10 c
2 lg.16 t 0.90 b 42.94 t 2.41 b 5.88 f 0.09 c 4.91 * 0.06 5.49 t 0.06 bc

3 lg.35 t 0.67 51.00 ? 3.17 5.83 t 0.08 c 5.00 f 0.03 5.60 2 0.08

4 17.98 t 0.53 b 51.62 I 1.65 ab 6.05 * 0.04 b 5.63 t 0.04 b

5 22.41 f 0.48 46.97 t 1.28 5.85 t 0.06 bc 4.86 * 0.06 5.64 2 0.16

6 22.07 * 0.59 a 54.26 ? 1.85 a 6.22 ? 0.07 a 4.85 2 0.07 5.76 t 0.06 a

7 5.39 t 0.07 c

MEAN 20.50 + 2.93 50.14 t 8.52 6.06 * 0.24 4.99 t 0.15 5.65 ? 0.23

l'lnsufficient  data for meaningful  analysis of variance and wan separation.



would have to be determined by several analyses of the sample. If lab two
reports a sand content of 30 percent , it may be assumed that the true mean
of that sample, upon repeated analysis , will be to.5 percent, or between
29.5 and 30.5 percent.

Tables 9, 10, and 11 show the results of the analysis of the samples
included in this study. This data show the mean and standard deviation from
the mean for each parameter for each soil sample when all of the analyses from
all of the labs are considered. The data show that the variation in the ana-
lytical results was not the same for each sample. For example, the results
of the sand analysis of the Groveton Ap sample had a standard deviation of
z4.1 percent. The results of this analysis for the Vergennes Ap sample was
only 20.7 percent. The variability in the characterization data as reported
in Tables 6, 7, and 8 are averages of the variability over all soil types.
In an attempt to be more specific in the estimates of variability, linear
regression was used to test the relationship of the amount of variability in
results to the level of the parameter. In other words, is there a consistent
and predictable trend in the amount of laboratory variability as you change
the level of the parameter over different soil samples. These relationships
were tested over all labs but they could also be tested for each individual
lab as well.

Tables 12 and 13 show the linear regression equations calculated to
estimate the standard deviation fr
mined. The tables also show the r

p the mean for the various parameters deter-
values and level of significance for the

equation. The r2 values and levels of significance indicate how well the
equation predicts the amount of lab variability you can expect based on the
level of the parameter. Of the parameters investigated, there are statistically
significant relationships and reasonable t-2 (> 65) between the level of the
parameter and the amount of lab variability f;r the determination of clay, H,
Ca, and Mg. The data indicate that for these parameters it is possible to
make more specific estimates of the expected between lab variability if you
consider the level of the parameter. Using the linear regression equation
for clay percentage (Table 12) as an example, this procedure goes as follows.
If a mean clay content of 16 percent, based on several analyses by the different
labs in this study, is being considered, it is possible to calculate that the
value actually may range by ~1.28 by substituting 16 for (% clay) in the
following equation:

std. dev. = 0.50 t (0.049)(% clay)

In contrast, by using the same procedure, it is possible to estimate that the
range in a clay mean of 60 percent will be t3.4  percent. By using this pro-
cedure it is possible to be more specific i?i an estimate of the variability
than by simply saying that any clay mean determined by the labs in the
northfast will var
low r values (~657 -

by t2.48 percent (Table 6). For the parameters showing
there was no predictable and consistent relationship

between the level of the parameter and the amount of between lab variability.
Therefore, for these parameters, the use of this procedure to make more specific
estimates of variability than shown on Tables 6, 7, and 8 is invalid.

Significance of Lab Variability

The results of the variability in lab data as determined in this study can
be used in several ways. The individual labs involved in the study now have
reliable estimates of the variance within their own lab. This is particularly
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Table 9. Sand, silt, clay, or9anic carbon and 15 ah,.  molrture data for Indlvldual  1011s wer
all laboratarler.

______- - - -
PerCent

sot1 Sand Silt clay org. carbon I5 Atm. mist

Groveton  Ap 17.2 t 4.1

Groveton 821r 25.1 L 4.2

Hagerstow Ap 13.3 + 1.2

Hagerstown  82 13.6 ', 1.6

Gilpin AQ 19.0 c 1.2

Gilpin 82 15.7 + 1.6

naneoye 8 2 52.7 f 2.7

Vergenner AQ 9.8 ?. 0.7

Vergenner  82 3.9 + 1.1

Sassafras 82 62.7 t 1.0

Guernsey Eat 5.0 + 0.9

Guernsey Cl9 7.9 t 2.2

Unknoun BZ 3.0 + 0.7

Tioga III 82 60.9 + 3.4

76.3 : 5.1

71.8 + 4.3

66.2 + 2.4

44.1 + 2.4

63.2 t 2.4

60.0 + 2.2

34.6 + 3.6

55.1 + 2.8

39.7 + 4.4

20.5 t 2.6

45.5 + 2.0

49.3 t 1.9

40.3 c 1.8

27.9 t 2.5

6.6 t 2.3

3.1 2 2.3

20.4 + 2.0

42.2 : 1.9

17.8 * 1.7

24.4 + 2.0

12.7 + 3.9

35.1 + 3.1

56.4 + 4.6

16.8: 2.3

49.5 + 1.8

42.8 : 2.3

56.7 t 1.4

11.2 t 3.1

3.85 + 0.22

1.58 2 0.15

1.55 2 0.26

0.16 + 0.05

1.63 c 0.08

0.31 5 0.04

0.67 : 0.13

2.55 t 0.22

0.53 2 0.05

0.26 + 0.06

0.27 + 0.04

0.38 + 0.42

0.21 t 0.06

0.28 2 0.03

13.6 + 2.5

7.3 2 1.1

9.9 T 1.3

15.5 t 0.8

9.1 : 1.6

11.0 t 1.4

6.4 + 0.6

16.6 5 3.2

21.1 ?. 1.4

6.4 z 0.5

18.8 + 1.2

14.8 t 1.0

22.9 + 1.4

5.3 + 0.9

Table 10. Ca, Mg. Na. K and H data for individual rollr  over all laboratories.
__-

m-i/lM)  gm
Soil Ca Mel N4 K H

Groveton AQ 11.3 + 3.4

Groveton BZir 4.0 + 1.2

Hagerstom  AQ 4.8 + 1.1

Hagerstorn  62 4.3 c 0.9

Gilpln AQ 7.5 ?. 1.6

Gilpin 82 7.2 + 1.4

Honeoye 8 2 9.0 2 3.3

Vergennes  AQ 11.3 + 3.0

Vwgennes 62 14.6 c 3.9

Sassafras 82 1.7 + 0.7

Guernsey B23t 25.6 + 2.3

Guernsey Clg 37.3 + 7.8

Unnamed 82 0.2 + 0.2

Tioga III 82 4.9 t 0.4

1.48 * 0.10

0.76 + 0.10

0.45 + 0.06

0.49 $ 0.06

0.64 + 0.06

0.54 + 0.08

2.54 2 1.18

2.82 + 0.61

7.w 21.73

0.39 + 0.13

0.99 t 0.10

0.61: 0.07

0.44 c 0.04

0.64 + 0.06

0.04 t 0.04

0.06 t 0.05

0.05 + 0.04

0.06 + 0.07

0.06 + 0.07

0.05 + 0.04

0.00 c 0.M)

0.17 2 0.23

0.32 + 0.17

0.05 i 0.04

0.09 2 0.02

0.10 + 0.03

0.18 2 0.07

0.03 t 0.03

0.19 + 0.09 16.2 + 1.9

0.22 t 0.13 13.4 * 1.5

0.30: 0.12 10.2 c 0.7

0.21 2 0.w 11.9 T 0.9

0.15 t 0.07 6.6 t 0.8

0.18 + 0.08 5.0 2 0.9

0.09 + 0.08 0.B + 0.2

0.26 t 0.12 9.1 + 0.8

0.40 + 0.19 6.1 : 1.0

0.11 * 0.07 4.8 c 0.7

0.30 t 0.07 3.6 CO.8

0.19: 0.07 0.2 + 0.4

0.23 ?. 0.03 28.9 + 1.6

0.06 + 0.03 2.5 + 0.6
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Table 11. SEC. % Base Saturation, and pH in tI20.  In KCL and in 0.01 H CaCl2 data for individual so!15
over all laborrtorles.

Sol1
CEC f me PH

hw100 gm) saturation WJ 1N KCL 0.01 n cxL2

Groveton Ap 29.7 t 2.3

Groveton wir 18.4 + 0.9

Hagerstow Ap 16.0 t 1.1

Hagerstm a2 17.0 + 0.7

Gilpin  Ap 15.0 L 1.6

Gilpln 82 13.0 c 1.2

Honeoye  a2 13.3 ', 4.4

Vergenner  Ap 24.1 + 3.4

vergenner  82 29.7 f 4.9

Sassafras 82 6.9 + 0.8

Guernsey 023t 27.5 t 9.8

GUWWy Clg 38.5 + 7.6

Unnamed a2 29.8 + 1.5

Tioga 111 82 a.1 ?. 0.7

45.0 $ a.5 6.00 + 0.21 5.14 + 0.17

28.7 + 7.3 6.07 * 0.38 4.96 + 0.21

35.9 + 6.2 5.46: 0.19 4.52 $0.08

29.9 2 5.2 4.75 + 0.19 3.58 + 0.08

56.8 ?. 6.9 6.11 2 0.27 5.16 + 0.09

61.6 f. 7.5 5.96 $ 0.28 4.77 + 0.16

93.4 + 2.8 7.33 + 0.50 6.32 + 0.54

62.0 t 7.4 5.75 2 0.31 4.80 t 0.06

77.5 : 6.7 6.45 + 0.34 5.01 ?. 0.19

30.1 ?. 9.8 5.02 + 0.20 3.97 k 0.15

88.2 t 3.7 7.33 + 0.14 6.43 + 0.16

19.2 t40.5 7.96 ? 0.13 6.88 z 0.11

3.0 2 0.6 4.23 t 0.16 3.00 t 0.07
69.8 c 6.1 6.42 + 0.13 5.26 z 0.08

5.64 t 0.11

5.63 + 0.46

5.07 ', 0.19

4.20 2 0.19

5.78 t 0.24

5.61 z 0.26

7.00 + 0.37

5.46 + 0.25

6.15 i 0.26

4.53 5 0.22

7.09 + 0.15

7.56 + 0.16

3.56 ?. 0.19

5.88 t 0.19

Table 12. Linear regression equations calculated to estimate the
standard deviation from the mean for the percent sand, silt
and clay, the pH in H20, 1 N KC1 and 0.01 M CaC12, the
meq/lOO g of extractable H, and the % base saturation.

Level of
Parameter Linear Regression Equation r2 sig.

sand (%) std. dev. = co.15

silt (7;) std. dev. = co.15

clay (%) std. dev. = 3.3 + (0.049)(% clay) 0.66 0.01

PH (H20) s-cd. dev. = co.15

pH (1 ii KC1 j std. dev. = -0.09 + (O.O50)(pH) 0.19 0.12

p/l (J.31 il CaCl2j std. dev. = co.15

Exir.  ii (meq/lOO g) std. dev. = 0.50 + (O.O49)(extr. H) 0.65 0.01

ua,e Saturation ('Z) std. dev. = <0.15
.-
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Table 13. Linear regression equations calculated to estimate the standard
deviation from the mean for the meq/lOO g of Ca, Mg, Na, K and
CEC and 15 bar moisture (%).

Parameter Linear Regression Equation r2
Level of

Sig.

Ca (meq/lOO g) std.'dev. = 0.41 + (O.lU)(Ca meq/lOO g) 0.82 0.01

M9 (meq/lOO g) std. dev. = -0.07 + (0.271)(Mg meq/lOO g) 0.88 0.01

Na (meq/lOO g) std. dev. = 0.014 + (0.558)(Na meq/lOO g) 0.56 0.01

K (meq/lOO g) std. dev. = 0.02 + (0.32)(K meq/lOO g) 0.47 0.01

CEC (meq/lOO g) std. dev. = -0.98 + (O.l91)(CEC  meq/lOO g) 0.40 0.02

Moisture (%) std. dev. = co.15

useful when the reliability of the lab data is questioned. Several of the
labs have also developed, or further substantiated, the expected range in
results for their own internal lab standards. This is of upmost  importance
in maintaining quality control within the lab. Knowing this variability,
persons considering data from a particular lab have a basis for determining
whether differences in characteristics are really substantial or if these
differences may simply be due to lab variability. For example, when consid-
ering data from lab two, it is questionable to determine that a soil is a
taxadjunct if the results of the analysis of one sample is outside the range
in base saturation by less than 2.4 percent. Additional analysis of that
sample, or additional field sampling of that soil is probably justified if
this level of precision is needed.

Another use of the data from this study is when the data from several
labs is combined. Computerized data bases and the merging of these data bases
from various labs is becoming more comnon. For example, several laboratories
in different states may have data on one soil type such as the Hagerstown soil.
When correlating this series across state lines or when determining the regional
range in characteristics of this series, the data from several labs is used.
The variability in the characteristics of this soil as determined by the dif-
ferent labs can be considered with respect to the analytical variability
expected between those labs.

Present soil series and soil taxonomic criteria have established rigid
boundaries with respect to physical and chemical characteristics. The various
percent base saturation breaks between alfisols and ultisols, dystrochrepts
and eutrochrepts, and ultic Hapludalfs and typic Hapludalfs are rigidly defined.
This study shows that when placing a soil into one or the other of these cate-
gories, if the data upon which the decision is based is close to the defined
break, then the probability that the correct decision is made should be deter-
mined with respect to the expected laboratory variability. This study, and
others (McKeague  et al., 1978; Jones et a&, 1979; Rust and Fenton, 1981;
van Reeuwijk and Sombroek, 1981), proxde reasonable estimates which can aide
in making these decisions.
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Conference Business Meeting and S-ry

Business meeting conducted by Edward J. Ciolkose,  recorded by Frederick
L. Gilbert
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BUSINESS MEETING

1982 NORTHEAST COOPERATIVE SOIL SURVEY CONFERENCE

BUS~“-ZSB  m e e t i n g  wss c a l l e d  t o  o r d e r  a t  1 0 : 0 0  8.m. o n  J u n e  2 5 ,
1 9 8 2 , b y  C h a i r p e r s o n  E d w a r d  J .  C i o l k o s z .

T h e  f i r s t  i t e m  o f  b u s i n e s s  t h a t  wss p l a c e d  b e f o r e  t h e  g r o u p  wss t h e
q u e s t i o n , “ S h o u l d  t h e  Northesst C o o p e r a t i v e  S o i l  S u r v e y  C o n f e r e n c e
c o n t i n u e  p u b l i s h i n g  t h e  N o r t h e a s t  C o o p e r a t i v e  S o i l  S u r v e y ? ” The
m o t i o n  was m a d e  bv G a r l a n d  Lioscomb. t h a t  t h e  c o n f e r e n c e  c o n t i n u e
t o  p u b l i s h  t h e  j o u r n a l . T h e  motion. w a s  s e c o n d e d
T h e  f o l l o w i n g  d i s c u s s i o n  e n s u e d :

B i l l  W r i g h t : S u g g e s t e d  t h a t  v a r i o u s  s o i l  s u r v e y
t h e  s t a t e s c o n t r i b u t e t o  t h e j o u r n a l  m i n u t e s  o f
p r o c e e d i n g s ,  p a p e r s ,  e t c .

R o b e r t  R o u r k e : B o b  q u e s t i o n e d  E d  C i o l k o s z  a b o u t

b y  R o n a l d  Yeck.

o r g a n i z a t i o n s  i n
t h e i r  m e e t i n g s ,

t h e  c o s t  o f  t h e
j o u r n a l , t o  w h i c h  E d  C i o l k o s z  r e p l i e d , “ t h a t  t h e  t o t a l  c o s t  f o r  t h e
l a s t  i s s u e d  w a s  a b o u t  $ 3 5 . 0 0 , a n d  t h a t  t h e  p a y m e n t  s h o u l d  c o m e  f r o m
r e g i s t r a t i o n  r e v e n u e s  f r o m  t h e  s o i l  s u r v e y  c o n f e r e n c e . ”

D e l  F a n n i n g : R a i s e d  t h e  q u e s t i o n  a b o u t  w h o  i t  g o e s  t o . E d  Ciol-
kosz s a i d  t h a t  t h e  c o n f e r e n c e  m e m b e r s  a n d  f r i e n d s  o f  t h e  c o n f e r e n c e
w o u l d  r e c e i v e  c o p i e s .

R o n a l d  Yeck: S u g g e s t e d  that  i t  c o m e  o u t  a b o u t  e v e r y  s i x  m o n t h s .
E d  C i o l k o s z  r e p l i e d  t h a t  t h r e  s h o u l d  b e  s o m e  l a t i t u d e  i n  t h i s  mst-
t e r , a n d  t h a t  i t  s h o u l d  c o m e  o u t  w h e n  t h e r e  i s  e n o u g h  n e w s  t o  j u s -
t i f y  h a v i n g  s j o u r n a l  a n d  p o s s i b l y ,  w h e n  t h e r e  i s  s o m e  “ h o t  j.tem’:
o f  b u s i n e s s  that  n e e d s  t o  b e  g i v e n  p u b l i c i t y  f o r  t h e  g r o u p .

E d  S a u t t e r : W h o  w i l l  s e r v e  o n  t h e  e d i t o r i a l  b o a r d ? E d  C i o l k o s z :
“ I t  i s  t h e  S t e e r i n g  C o m m i t t e e  t h a t  w i l l  b e  t h e  e d i t o r i a l  b o a r d  a n d
t h e  p a s t  c h a i r p e r s o n  w i l l  b e  t h e  e d i t o r . ”

A f t e r  t h i s  d i s c u s s i o n  e n d e d , t h e  m o t i o n  was v o t e d  o n  a n d  was unsn-
i m o u s l y  a f f i r m e d .

T h e  n e x t  i t e m  o f  b u s i n e s s  wss t h e  a m e n d m e n t  o f  t h e  b y - l a w s .  E d
C i o l k o s z  p a s s e d  o u t  c o p i e s  o f  t h e  a m e n d m e n t  o f  t h e  b y - l a w s ,  w h i c h
a r e  a t t a c h e d  t o  t h e  m i n u t e s  o f  t h i s  b u s i n e s s  m e e t i n g . H e  g a v e  a n
o v e r v i e w  o f  t h e  c h a n g e s  a n d  h e  e x p l a i n e d  t h e  d u t i e s  o f  t h e  S t e e r i n g
C o m m i t t e e ,  a n d  now, a  p a r t  o f  t h e  b y - l a w s .

W a l t  R u s s e l l : S u g g e s t e d  t h a t  t h e  s t a t e  a n d  p r i v a t e  f o r e s t  o r g a n i -
z a t i o n s  b e  l i s t e d  s e p a r a t e l y . A f t e r  s o m e  d i s c u s s i o n ,  i t  w a s  d e c i d -
e d  t h a t  t h i s  w o u l d  b e  d o n e .

D e l  F a n n i n g : S u g g g e s t e d t h a t  J i m  P a t t e r s o n  o f  t h e  N a t i o n a l  P a r k
S e r v i c e  b e  a d d e d . T h i s  was a g r e e d  t o .

B u s i n e s s  - 1



A f t e r  d i s c u s s i o n  e n d e d , t h e  c h a i r p e r s o n  c a l l e d  f o r  a s h o w  o f  h a n d s
o f  t h o s e  t h a t  w e r e  i n  f a v o r  o f  a d o p t i n g  t h e  b y - l a w s , th i s  vo te  was
unanimous  f o r  approv ing  the  by - laws .

N e x t  i t e m  o f  b u s i n e s s  c o n c e r n e d  t h e  l o c a t i o n  o f  t h e  n e x t  m e e t i n g
and the name of  the new vice-chairperson of  the Steering Committee.

The Steering Committee recommended that  the University  of  Nassachu-
setts, Amherst, Massachuse t t s , be  the  nex t  meet ing  p lace ,  about  the
midd le  o f  June  1984 . It was recommended by the Steering Committee
t h a t  P e t e r  L .  N. Veneman w i l l  b e  t h e  n e x t  v i c e - c h a i r p e r s o n  o f  t h e
Steering Committee .

The  next  i t em o f  bus iness  concerned  a  sugges t i on  that  was  made  by
Art  Ho l land , D i r e c t o r  o f  t h e  N o r t h e a s t  N a t i o n a l  T e c h n i c a l  C e n t e r ,
t h a t  a n  a d v i s o r y  b o a r d  b e  d e v e l o p e d  t o  a d v i s e  t h e  c o n f e r e n c e  o n
p o l i c y  i s s u e s , and  h i s  sugges t i on , that  i t  be  made up of  state  con-
s e r v a t i o n i s t s  a n d  d i r e c t o r s  o f  e x p e r i m e n t s t a t i o n s  ( o n e  o r  t w o  o f
e a c h ) .

Bob Rourke: E x p r e s s e d  a  g e n e r a l  n e g a t i v e  s e n t i m e n t  t o  t h i s  s u g -
g e s t i o n .

Del Fanning: Was  genera l ly  in  favor  o f  the  sugges t i on .

Dave  L ie t zke : A s  a  r e p r e s e n t a t i v e  o f  t h e  S o u t h e r n  R e g i o n ,  D r .
L i e t z k e  p o i n t e d o u t  t h a t  t h e  s o u t h e r n  s t a t e s  h a d  t h i s  k i n d  o f  a n
a r r a n g e m e n t ,  i n t h a t  a n experiment s t a t i o n  l e a d e r  a t t e n d e d  a n d
p a r t i c i p a t e d  i n t h e  w o r k  p l a n n i n g  c o n f e r e n c e , a n d  t h a t  i t  w o r k e d
out  very  we l l  in the  southern  reg ion .

E d  C i o l k o s z : Suggested t h a t  t h e  S t e e r i n g  C o m m i t t e e  e x p l o r e  t h e
p o s s i b i l i t y , and  repor t  t o  the  con ference  in  1984 . This  sugges t i on
was a f f i r m e d  b y  a  s h o w  o f  h a n d s  o f  t h e  c o n f e r e n c e  p a r t i c i p a n t s  a t
the meet ing .

Cha i rperson  C io lkosz  announced  that  on  Ju ly  19 -20 ,  that  the  Steer -
ing  Commit tee  f o r  the  Nat iona l  So i l  Survey  Conference  w i l l  be  meet -
ing  in  Chicago .

R o n a l d  Yeck: They n e e d  t o  g e t  t h e i r  p r o c e e d i n g s  o u t  e a r l i e r  s o
that  they  wi l l  be  use fu l  f o r  us  in  our  reg iona l  meet ings .

O l i v e r  R i c e : The  reg iona l  mater ia l  shou ld  be  passed  on  t o  the  Na-
t i o n a l  s t e e r i n g  c o m m i t t e e .

R i chard  Arno ld : A t  t h e  l a s t  m e e t i n g  o f  t h e  N a t i o n a l  S o i l  S u r v e y
Conference , the emphasis was
t o  w o r k  o u t  w e l l . We need
p o l i c y  a n d  t e c h n i c a l  i s s u e s
p o s s i b l e .

on  po l i cy  i s sues  and  th i s  d id  no t  seem
t o  g e t  i n  o u r  s u g g e s t i o n s  a b o u t  b o t h

t o  t h e  N a t i o n a l  C o n f e r e n c e  as soon a s ’
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F. T e d  M i l l e r : P r o v i d e d  a summary  o f  the  con ference . He passed
out  cop ies  o f  the  Nat iona l  So i l  Survey  Conference  hy - l ows . He an-
nounced  that  Dav id  Yos t , S t a t e  S o i l  S c i e n t i s t  f r o m  M a r y l a n d ,  w i l l
replace Bruce Watson, re t i red  S ta te  So i l  Sc i ent i s t  f r om Vermont ,  on
the Soi l  Taxonomy Committee, and  that  the  tenu~re o f  the  o ther  mem-
bers  of  the Soi l  Taxonomy Committee wil l  be  extended one year.

The business meeting and the conference adjourned at  11:30  a .m .

F r e d e r i c k  L .  G i l b e r t
State S o i l  S c i e n t i s t
Recorder

B u s i n e s s  - 3
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REGIONAL NATlOE:AL COOPERATIVE
SOIL SURVEY

CONFEKEUX SUMMARY

F. Ted Miller
Head, Soils staff

Soil Conservation Service
Northeast NTC

We have had a full, busy and productive week. I cannot add much to
what has already been said other than to say I believe our conferences
get better each year. This has been a" outstanding one. It is through
conferences such as this that new ideas are exchanged, new procedures and
techniques proposed, and old ones evaluated. This sharing of ideas and
experiences improve our personal contributions to the soil survey program.

I wish to personally thank each of you, committee chairman, members and
participants, for the efforts you have made to make this a successful
conference. I also wish to thank our gracious hosts here at Cornell, for
making this a very enjoyable experience, as well. The excellent accomo-
dations and the outstanding tour attest to their personal efforts and
commitments in making this a successful conference.

I do not intend to summarize a17 of the topics and discussions that took
place here this week. The committee chairman have already done this. I
do, however, wish to leave you with a couple of thoughts. First, I ask
that each of you brief your supervisor on the major topics discussed here
at the conference. They must be continually informed on the needs of
soil survey. Secondly, I ask that each of you provide meaningful feedback
to the steering committee on kinds of committees and charges needed for our
next conference. Recommendations and proposals are needed from you, the
participants, to insure that future conferences -ontinue to be as successful
as this one. Keep in mind, too, that recommendations coming out of confer-
ences such as ours, provide the basis for new or revised National Soil Survey
policy and procedure.

In closing, let me say that I believe the future offers some interesting
challenges for us in soil survey. There continue to remain many opportuni-
ties for improvement in soil taxonomy, interpretations and training. The
fact that we are moving more and more from producing (project mapping)
soil surveys to using (basic soil services) soil surveys will require addition-
al effort from each of us. We must make a special effort to keep abreast
of all pertinent new technology to help us solve problems in soil survey.
h'orking together we will succeed.

Again, thanks to each of you and have a safe and pleasant trip home.

19-O
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Appendix

By-laws of the Northeast soil Survey Conference

List of Attending Participants
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BY-LAWS OF THE

NORTHEAST COOPERATIVE SOIL SURVEY CONFERENCE

P u r p o s e ,  P o l i c i e s  a n d  P r o c e d u r e s

I . P u r p o s e  o f  Conference

The  purpose  o f  the  NECSS con fe rence  i s t o  b r i n g  t o g e t h e r  r e p -
r e s e n t a t i v e s  o f  t h e  N a t i o n a l  C o o p e r a t i v e  S o i l  S u r v e y I ”  t h e
n o r t h e a s t e r n  s t a t e s  f o r  discussfon o f  t e c h n i c a l  a n d  s c i e n t i f i c
q u e s t i o n s . T h r o u g h  t h e  a c t i o n s  o f c o m m i t t e e s  a n d  c o n f e r e n c e
d i s c u s s i o n s , e x p e r i e n c e  i s s u m m a r i z e d  a n d  c l a r i f i e d  f o r  t h e
b e n e f i t  o f  a l l ; new a r e a s  a r e  e x p l o r e d ;  procedure6 a r e  s y n t h e -
s i z e d ; and  ideas  a re  exchanged  and  d i ssemina ted . T h e  c o n f e r -
e n c e  a l s o  f u n c t i o n s  a s  s c l e a r i n g  h o u s e  f o r  recommendstions
a n d  p r o p o s a l s  r e c e i v e d  f r o m  i n d i v i d u a l  m e m b e r s  a n d  stste c o n -
f e r e n c e s f o r trsnsmitts1  t o the N a t i o n a l S o i l Survey
C o n f e r e n c e .

I I . P a r t i c i p a n t s

P e r m a n e n t  p a r t i c i p a n t s  o f  t h e  c o n f e r e n c e  a r e  t h e  f o l l o w i n g :

T h e  S C S  stste s o i l  s c i e n t i s t  r e s p o n s i b l e  f o r  e a c h  o f  t h e  13
n o r t h e a s t e r n  s t a t e s : C o n n e c t i c u t ,  D e l a w a r e ,  M a i n e ,  M a r y l a n d ,
M a s s a c h u s e t t s ,  N e w  H a m p s h i r e ,  N e w  J e r s e y ,  N e w  Y o r k ,  P e n n s y l -
v a n i a , R h o d e  I s l a n d ,  V i r g i n i a ,  V e r m o n t ,  W e s t  V i r g i n i a ,  a n d  t h e
D i s t r i c t  o f  C o l u m b i a .

T h e  e x p e r i m e n t  s t a t i o n  o r  u n i v e r s i t y  s o i l  s u r v e y  l e a d e r ( s )  o f
e a c h  o f  t h e  1 3  n o r t h e a s t e r n  s t a t e s .

Head, S o i l s  Staff, N o r t h e a s t  N a t i o n a l  T e c h n i c a l  C e n t e r ,  S o i l
C o n s e r v a t i o n  S e r v i c e .

N a t i o n a l  S o i l  S u r v e y  L a b o r a t o r y  L i a i s o n  t o  t h e  N o r t h e a s t .

C a r t o g r a p h i c  S t a f f  L i a i s o n  t o  t h e  N o r t h e a s t .

T h r e e  r e p r e s e n t a t i v e s  f r o m  t h e  s o i l s  s t a f f  o f  t h e  U S D A  - F o r -
e s t  s e r v i c e  86 f o l l o w s :

- One  f r om the  Eas t e rn  Reg i on , N a t i o n a l  F o r e s t  S y s t e m
- One  f r om the  Sou the rn  Reg i on , N a t i o n a l  F o r e s t  System
- One from the N o r t h e a s t e r n  A r e s , S t a t e and P r i v a t e

F o r e s t r y

On  the  r e commenda t i on  o f  the  S t ee r ing  Commi t t e e ,  the  Cha i rman
o f  t h e  c o n f e r e n c e  m a y  e x t e n d  invitstions to s n u m b e r  o f  o t h e r
i n d i v i d u a l s  t o  p a r t i c i p a t e  i n  c o m m i t t e e  w o r k  and in the con-
f erence. A n y  s o i l s c i e n t i s t s  o r  o t h e r  t e c h n i c a l  s p e c i a l i s t s
o f  a n y  s t a t e  o r  f e d e r a l  a g e n c y  w h o s e  p a r t i c i p a t i o n  i s  h e l p f u l
f o r  p a r t i c u l a r  o b j e c t i v e s  o r  p r o j e c t s  o f  t h e  c o n f e r e n c e  m a y  b e
i n v i t e d  t o  a t t e n d .
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III. O r g a n i z a t i o n  a n d  M a n a g e m e n t

A. Steering Committee

1. Membership

A Steer ing  Commit tee  ass i s t s  in  the  p lanning  and  man-
a g e m e n t  o f  b i e n n i a l  m e e t i n g s , i n c l u d i n g  t h e  formula-
lation o f committee memberships and s e l e c t i o n  o f
committee chairman a n d  v i c e - c h a i r m a n . T h e  S t e e r i n g
Commit tee  cons i s t s  o f  the  f o l l owing  f our  members :

Head, Soi ls  Staff ,  NENTC, SCS (chairman)
The conference chairman
The  con ference  v i ce - cha i rman
The conference past  chairman

The s t e e r i n g Committee may d e s i g n a t e  a c o n f e r e n c e
c h a i r m a n  a n d  v i c e - c h a i r m a n  i f  t h e  p e r s o n s  a r e  u n a b l e
t o  f u l f i l l  t h e i r  o b l i g a t i o n s .

2 . Meetings and Communications

A  p lanning  meet ing  i s  t o  be  he ld  about  1 year prior to
t h e  c o n f e r e n c e . Add i t i ona l  meet ings  may  be  s chedu led
by  the  cha i rman  i f  the  need  ar i ses .

M o s t  o f the commit tee ’ s communicatione will be in
w r i t i n g . Copies  of  a l l  correspondence between members
o f  the  commit tee  sha l l  be  sent  t o  the  cha i rman .

3. A u t h o r i t y  a n d  R e s p o n s i b i l i t i e s

a . C o n f e r e n c e  P a r t i c i p a n t s

T h e  S t e e r i n g  C o m m i t t e e  f o r m u l a t e s  p o l i c y  o n  c o n -
f e r e n c e  p a r t i c i p a n t s , b u t  f i n a l  a p p r o v a l  o r  d i s a p -
p r o v a l  o f  c h a n g e s  i n  p o l i c y  1s b y  c o n s e n s u s  o f  t h e
p a r t i c i p a n t s .

The Steering Committee ,  makes recommendat i ons  t o
t h e  c o n f e r e n c e  f o r  extra s n d  s p e c i a l  p a r t i c i p a n t s
i n  s p e c i f i c  c o n f e r e n c e s .

b . Conference Committees  and Committee C h a i r m a n

T h e  S t e e r i n g  Comnittee  f o r m u l a t e s  the c o n f e r e n c e
commit tee  membersh ip  and  se l e c t s  c ommit tee  cha i r -
men and vice-chairmen.

_
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c.

d .

The s t e e r i n g C o m m i t t e e  i s r e s p o n s i b l e f o r the
fo rmula t i on  o f  c ommit tee  charges .

Conference  Policies

The  Steer ing  Commit tee  i s  r espons ib l e  f o r  the  f o r -
mula t i on  o f  s ta tements  o f  conference~policy. F i n -
a l  a p p r o v a l  o f  s u c h  s t a t e m e n t s  Is b y  c o n s e n s u s  o f
t h e  c o n f e r e n c e  p a r t i c i p a n t s .

L i a i s o n

T h e  S t e e r i n g  C o m m i t t e e  i s  r e s p o n s i b l e  f o r  m a i n -
t a i n i n g l i a i s o n  b e t w e e n  t h e  r e g i o n a l  conferenc.??
and  (a )  The  Nor theas tern  Exper iment  S ta t i on  Di rec -
t o r s ,  (b) t h e  N o r t h e a s t e r n  S t a t e  C o n s e r v a t i o n i s t s ,
SCSI (c)  D i r e c t o r  o f  S o i l s  o f  t h e  S o i l  C o n s e r v a -
t i o n  S e r v i c e ,  ( d )  r e g i o n a l  a n d  n a t i o n a l  o f f i c e s  o f
the U.S. F o r e s t  S e r v i c e  a n d  o t h e r  c o o p e r a t i n g  a n d
p a r t i c i p a t i n g  a g e n c i e s , (e) the  Nor theas t  So i l  Re -
search Committee , a n d  (f) the  Nat iona l  So i l  Survey
Conference  o f  the  Cooperat ive  So i l  Survey .

4 . C h a i r m a n ’ s  R e s p o n s i b i l i t i e s

a.

b .

C.

d.

e .

Ca l l  a  p lann ing  meet ing  o f  the  s teer ing  commit tee
about  1  year  in  advance ’  o f  and  i f  poss ib l e  a t  the
p lace  o f  the  con ference  t o  p lan  the  agenda .

D e v e l o p  w i t h  t h e  s t e e r i n g  c o m m i t t e e  t h e  f i r s t  a n d
f i n a l  d r a f t s  o f t h e  c o n f e r e n c e ’ s committees and
t h e i r  c h a r g e s .

Send  commit tee  ass ignments  t o  c ommit tee  members .
T h e  c o m m i t t e e  a s s i g n m e n t s  w i l l  b e  d e t e r m i n e d  b y
t h e  S t e e r i n g  C o m m i t t e e  a t  t h e  p l a n n i n g  m e e t i n g .
T h e  p r o p o s e d  c h a i r m a n  a n d  v i c e - c h a i r m a n  o f  e a c h
commit tee  w i l l  be  contac ted  persona l ly  by  the  con -
f e r e n c e c h a i r m a n  o r v i c e - c h a i r m a n and a s k e d  i f
t h e y  w i l l  s e r v e  p r i o r  t o  f i n a l  a s s i g n m e n t s . s c s
p e o p l e w i l l  b e c o n t a c t e d  b y  a SCS person and
e x p e r i m e n t  s t a t i o n  p e o p l e  w i l l  b e  c o n t a c t e d  b y  a n
exper iment  s ta t i on  person .

Compile and m a i n t a i n  a c o n f e r e n c e mai l ing l i s t
that  can  be  cop ied  on  mai l ing  labe l s .

S e r v e  a s  a  m e m b e r  o f  t h e  e d i t o r i a l  b o a r d  o f  t h e
Xortheast  Cooperat ive  So i l  Survey  Journa l .

By-laws - 3



4

B. Conference Chairman and Vice-chairman

An exper iment  s ta t i on  representa t ive  and  a  SCS  s ta te  .soil
s c i e n t i s t a l t e r n a t e  a s chairman and v i c e - c h a i r m a n . The
v i ce - cha i rman  named  a t  the  b i enn ia l  meet ing  serves  as  pro -
gram l e a d e r f o r  o n e c o n f e r e n c e a n d  b e c o m e s  c o n f e r e n c e
c h a i r m a n  f o r  t h e  n e x t  o n e . T h e  c h a i r m a n  f u n c t i o n s  BS
c h a i r m a n  o f  t h e  b i e n n i a l  c o n f e r e n c e  a n d  h i s  r e s p o n s i b i l i -
t i e s  i n c l u d e  t h e  f o l l o w i n g :

1. Planning and management of  the biennial  conference.

2. Function as  a  member of  the Steering Committee.

3 . Send  out  a  f i r s t  announcement  o f  the  con ference  about
314 y e a r  p r i o r  t o  t h e  c o n f e r e n c e ( see  Append ix  1  f o r
an example) .

4 . Send  wr i t t en  inv i ta t i ons  t o  a l l  speakers  o r  pane l  mem-
hers. T h e s e  p e o p l e  w i l l  b e  c o n t a c t e d  b e f o r e h a n d  b y
phone  o r  In  person  by  var i ous  members  o f  the  S teer ing
Commi.ttee.

5. Send  out  wr i t t en  reques t s  t o  exper iment  s ta t i on  repre -
s e n t a t i v e s  t o  f i n d  o u t  i f  t h e y  w i l l  b e  p r e s e n t i n g  a
r e p o r t  a t  t h e  c o n f e r e n c e .

6 . N o t i f y a l l s p e a k e r s , pane l members, and experiment
s t a t i o n  r e p r e s e n t a t i v e s  i n  w r i t i n g  t h a t  a  b r i e f  w r i t -
t e n  s u m m a r y  o f  t h e i r  p r e s e n t a t i o n  w i l l  b e  r e q u e s t e d
a f t e r  t h e  c o n f e r e n c e  i s  o v e r . T h i s  m a t e r i a l  w i l l  b e
i n c l u d e d  i n  t h e  c o n f e r e n c e ’ s  p r o c e e d i n g s .

7 . P r e s i d e  o v e r  t h e  c o n f e r e n c e .

R. P r o v i d e  f o r  a p p r o p r i a t e  p u b l i c i t y  f o r  t h e  c o n f e r e n c e .

9 . Pres ide  a t  the  bus iness  meet ing  o f  the  con ference .

10. Serve as  a  member of  the editorial  board of  the North-
e a s t  c o o p e r a t i v e  S o i l  s u r v e y  J o u r n a l .

The vice-chairman functions as Program Chairman of  the bi -
e n n i a l c o n f e r e n c e and h i s resoonsibilities Inc lude the
f o l l o w i n g :

1 . Serve as  a  member of  the Steering Comm

2. Act  for  the chairman in the.  chairman’s
a b i l i t y .

ittee.

absence  o r  dis-
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3.

4.

5 .

6.

D e v e l o p  t h e  p r o g r a m  a g e n d a  o f  t h e  c o n f e r e n c e .

M a k e  n e c e s s a r y  arrangement .8  f o r  l odg ing  accommodat ions
f o r  c o n f e r e n c e  m e m b e r s ,  f o r  f o o d  f u n c t i o n s ,  Sor m e e t -
ing rooms, i n c l u d i n g committee  rooms, a n d  f o r  l o c a l
t r a n s p o r t  o n  o f f i c i a l  f u n c t i o n s . N o t i f y  a l l  p e r s o n s
a t t e n d i n g the m e e t i n g  o f the arrangements f o r the
c o n f e r e n c e  ( r o o m s , e t c . ) . I n c l u d e d  i n  t h e  l a s t  mall-
ing wil l  be a c o p y  o f  t h e  a g e n d a .

C o m p i l e  a n d  d i s t r i b u t e  t h e  p r o c e e d i n g s  o f  t h e  c o n f e r -
ence.

Serve as  a  member of  the editorial  hoard of  the North-
eas t  Coopera t ive  Soil Survey  Journa l .

C . Past Conference Chairman

The past c o n f e r e n c e  c h a i r m a n ’ s  r e s p o n s i b i l i t i e s  a r e  p r i -
mal-i ly t o  p r o v i d e  c o n t i n u i t y f r o m  c o n f e r e n c e  t o  c o n f e r -
ence . I ”  p a r t i c u l a r , h i s  responsibllitles  i n c l u d e  t h e
followi”g:

1. Serve as  a  member of  the Steering Committee .

2 . A s s i s t  i n  p l a n n i n g  t h e  c o n f e r e n c e .

3 . S e r v e  a s  t h e  e d i t o r  o f  t h e  N o r t h e a s t  C o o p e r a t i v e  S o i l
Survey  Journa l . T h i s  r e s p o n s i b i l i t y  e n c o m p a s s e s  g a t h -
er ing  in fo rmat ion  wi th  the  o ther  ed i t o r ia l  board  mem-
hers, p r i n t i n g  t h e  J o u r n a l ,  a n d  d i s t r i b u t i n g  i t .

D. A d m i n i s t r a t i v e  A d v i s o r s

A d m i n i s t r a t i v e  a d v i s o r s  t o  t h e  c o n f e r e n c e  c o n s i s t  o f the
Northeas t  Nat i ona l  Techn i ca l  Center  D i rec tor ,  SCS ,  and  the
cha i rman  o f  the  N .E . A g r i c u l t u r a l  E x p e r i m e n t  S t a t i o n  Dl-
r e c t o r s  o r  t h e i r  d e s i g n a t e d  r e p r e s e n t a t i v e s .

E. Committee Chairman and Vice-chairman

Each conference committee has a cha i rman and  v i ce - cha i rman
who are  selected by the Steering Committee .

IV. Time and Place of  Meetings

The c o n f e r e n c e convenes every t w o  y e a r s , i n  even-numbered
y e a r s . The  date  and  l o ca t i on  wi l l  be  de termined  by  the  S teer -
ing committee .
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V. C o n f e r e n c e  C o m m i t t e e s

A . M o s t  o f  t h e  w o r k  o f  t h e  c o n f e r e n c e  i s  a c c o m p l i s h e d  b y  d u l y
c o n s t i t u t e d  c o m m i t t e e s .

8. E a c h  c o m m i t t e e  h a s  a  c h a i r m a n  a n d  v i c e - c h a i r m a n . A  s e c r e -
t a r y  o r r e c o r d e r may b e  s e l e c t e d  b y t h e c h a i r m a n ,  If
n e c e s s a r y . C o m m i t t e e  c h a i r m e n  a n d  v i c e - c h a i r m e n  a r e  s e -
l e c t e d  b y  t h e  S t e e r i n g  C o m m i t t e e .

C. T h e  k i n d s  o f  c o m m i t t e e s  a n d  t h e i r  m e m b e r s  a r e  d e t e r m i n e d
by t h e  S t e e r i n g  C o m m i t t e e . I n  m a k i n g  t h e i r  s e l e c t i o n s ,
t h e  S t e e r i n g  C o m m i t t e e  m a k e s  u s e  o f  e x p r e s s i o n s  o f  i n t e r -
e s t  f i l e d  b y  t h e  c o n f e r e n c e  p a r t i c i p a n t s .

D . E a c h  c o m m i t t e e  s h a l l  m a k e  a n  o f f i c i a l  r e p o r t  a t  t h e  d e s i g -
n a t e d  t i m e  a t  e a c h  b i e n n i a l  c o n f e r e n c e . C h a i r m e n  o f  c o m -
m i t t e e s  a r e  r e s p o n s i b l e  f o r  s u b m i t t i n g  t h e  r e q u i r e d  “ u m b e r
o f  c o m m i t t e e  r e p o r t s  p r o m p t l y  t o  t h e  v i c e - c h a i r m e n  o f  t h e
c o n f e r e n c e . T h e  c o n f e r e n c e  v i c e - c h a i r m a n  i s  r e s p o n s i b l e
f o r  a s s e m b l i n g  a n d  d i s t r i b u t i n g  t h e  c o n f e r e n c e  p r o c e e d -
ings. S u g g e s t e d  d i s t r i b u t i o n  i s :

One c o p y  t o  e a c h  p a r t i c i p a n t  o n  t h e  m a i l i n g  l i s t .

O n e  c o p y  t o  e a c h  s t a t e  c o n s e r v a t i o n i s t , s c s , a n d  E x p e r i -
m e n t  S t a t i o n  D i r e c t o r  in the.Northeast.

T e n  c o p i e s  t o  t h e  D i r e c t o r  o f  S o i l s ,  S C S ,  f o r  d i s t r i b u t i o n
to N a t i o n a l  o f f i c e  s t a f f .

T h i r t y  c o p i e s  o f  e a c h  S C S  N a t i o n a l  T e c h n i c a l  C e n t e r  Head
o f  S o i l s  S t a f f  f o r  d i s t r i b u t i o n  a n d  c i r c u l a t i o n  t o  b o t h
t h e  S C S  a n d  c o o p e r a t o r s  w i t h i n  t h e i r  r e g i o n .

F i v e  c o p i e s  t o  t h e  S 6 E  R e g i o n  F o r e s t  S e r v i c e  R e g i o n a l
D i r e c t o r s .

T h r e e  c o p i e s  t o  t h e  N a t i o n a l  C a n a d i a n  S o i l  S u r v e y  o f f i c e .

E . EIuc,h  o f  t h e  w o r k  o f  c o m m i t t e e s  w i l l  o f  n e c e s s i t y  b e  c o n -
d u c t e d  b y c o r r e s p o n d e n c e  b e t w e e n  t h e  t i m e s  o f  b i e n n i a l
c o n f e r e n c e s . Committee c h a i r m e n a r e c h a r g e d w i t h t h e
r e s p o n s i b i l i t y  f o r  i n i t i a t i n g  a n d  c a r r y i n g  f o r w a r d  t h i s
w o r k .

V I . R e p r e s e n t a t i v e s  to t h e  N a t i o n a l  a n d  .Regional  S o i l  S u r v e y  Con-
f erences

T h e  e l e c t e d  E x p e r i m e n t  S t a t i o n  c h a i r m a n  o r  v i c e - c h a i r m a n  w i l l
a t t e n d  t h e  n a t i o n a l  c o n f e r e n c e . A  s e c o n d  E x p e r i m e n t  S t a t i o n
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r e p r e s e n t a t i v e  a l s o  w i l l  a t t e n d  t h e  c o n f e r e n c e . He is to be
s e l e c t e d  b y  t h e  E x p e r i m e n t S t a t i o n  r e p r e s e n t a t i v e s  a t  t h e
r e g i o n a l  c o n f e r e n c e .

T h e  S C S  r e p r e s e n t a t i v e s  a r e  u s u a l l y  s e l e c t e d  b y  t h e  D i r e c t o r
o f  S o i l s  a n d  S C S , i n  c o n s u l t a t i o n  w i t h  t h e  N E N T C  D i r e c t o r
a n d  s t a t e  c o n s e r v a t i o n i s t s .

One m e m b e r  o f t h e s t e e r i n g C o m m i t t e e  w i l l r e p r e s e n t t h e
N o r t h e a s t  r e g i o n  a t  t h e  S o u t h e r n ,  N o r t h  C e n t r a l  a n d  W e s t e r n
R e g i o n a l  S o i l  S u r v e y  C o n f e r e n c e s . I f  “one o f  t h e  m e m b e r s  o f
t h e  S t e e r i n g  C o m m i t t e e  c a n  a t t e n d  a  p a r t i c u l a r  c o n f e r e n c e ,  a
m e m b e r  o f  t h e  c o n f e r e n c e  w i l l  b e  s e l e c t e d  b y  t h e  S t e e r i n g
C o m m i t t e e  f o r  t h i s  d u t y .

V I I . N o r t h e a s t  C o o p e r a t i v e  S o i l  S u r v e y  J o u r n a l

T h e  N o r t h e a s t  C o o p e r a t i v e S o i l  S u r v e y  C o n f e r e n c e  w i l l  p u b -
l i s h  a  j o u r n a l  o n  s o i l  s u r v e y  a n d r e l a t e d  t o p i c s  a t  l e a s t
o n c e  e a c h  y e a r . T h e  j o u r n a l  w i l l  b e  g o v e r n e d  b y  a ”  e d i t o r i -
a l  b o a r d  m a d e  o f  t h e  S t e e r i n g  C o m m i t t e e  f o r  t h e  N o r t h e a s t
conference. T h e  e d i t o r  o f  t h e  j o u r n a l  w i l l  b e  t h e  p a s t  c o n -
f e r e n c e  c h a i r m a n . H i s  r e s p o n s i b i l i t y  w i l l  b e  t o  a s s i s t  i n
g a t h e r i n g  i n f o r m a t i o n  f o r  t h e  j o u r n a l ,  a s  w e l l  a s  p r i n t i n g
a n d  d i s t r i b u t i n g  t h e  j o u r n a l .

V I I I . N o r t h e a s t  S o i l  T a x o n o m y  C o m m i t t e e

Nembership  o f  t h e  s t a n d i n g  c o m m i t t e e  i s  a s  f o l l o w s :

[lead, S o i l s  S t a f f ,  N E N T C , S C S  ( p e r m a n e n t  c h a i r m a n ,  “on-
v o t i n g )

T h r e e  F e d e r a l  r e p r e s e n t a t i v e s
T h r e e  S t a t e  r e p r e s e n t a t i v e s

T h e  t e r m  o f m e m b e r s h i p  i s  u s u a l l y  t h r e e  y e a r s ,  w i t h  one-
t h i r d  b e i n g r e p l a c e d e a c h  y e a r . T h e  E x p e r i m e n t s t a t i o n
c o n f e r e n c e c h a i r m a n  o r v i c e - c h a i r m a n  i s reponsible f o r
o v e r s e e i n g  t h e  s e l e c t i o n  o f  s t a t e  r e p r e s e n t a t i v e s .

I X . Amendments

A n y  p a r t  o f  t h i s  s t a t e m e n t  f o r  p u r p o s e s ,  p o l i c y  a n d  p r o c e -
d u r e s  m a y  b e  a m e n d e d  a t  a n y  t i m e  b y  a g r e e m e n t  o f  t h e  c o n f e r -
e n c e  p a r t i c i p a n t s .

B y - L a w s  A d o p t e d  J a n u a r y  1 6 ,  1 9 7 6
B y - L a w s  A m e n d e d  J u n e  2 5 ,  1 9 8 2
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George Washington National Forest
PO Box 233
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Ray Bryant
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Cornell University
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103 Roberts Hall
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Pennsylvania State University
119 Tyson Building
University Park, PA 16802

Gerald Coen
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University Park, PA 16802
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University Park, PA 16802
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Soil Conservation Service
PO Box 219
Somerset, NJ 08873

Bryon Edwards
Land Resource Research Institute
K. W. Neatby Building
Ottawa, Ontario, Canada KIA 0C6

Delvin S. Fanning
Dept. of Agronomy
University of Maryland
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Willis E. Hanna
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James M. Hanley Federal Bldg.
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Ernest E. Hardy
Res. Inf. Lab., Roberts Hall
Cornell University, Box 22
Ithaca, NY 14853

Arthur B. Holland
Soil Conservation Service
1974 Sproul Road
Broomall, PA 19008

Ivan Jansen
University of Illinois
Dept. of Agronomy
Turner Hall - 1102 S. Goodwin St.
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Soil Conservation Service
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Paul Johnson
US Forest Service
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Dept. of Agronomy
University of Maryland
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Cornell University
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University of Maine
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Walter E. Russell
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Edward H. Sautter
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Mansfield Professional Park
Storrs, CT 06268

Peter Schauer
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Raymond F. Shipp
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Soil Conservation Service
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APPENDIX 1

E x a m p l e  o f  C o n f e r e n c e  1 s t  A n n o u n c e m e n t  L e t t e r

To : Parttcipants a n d  g u e s t s  o f t h e  1 9 8 2  N o r t h e a s t  C o o p e r a t i v e
S o i l  S u r v e y  C o n f e r e n c e

From: N E C S S C  S t e e r i n g  C o m m i t t e e ( T e d  M i l l e r ,  F r e d  G i l b e r t ,  E d
Sautter  a n d  E d  Ciolkosz)

D a t e : A u g u s t  1 ,  1 9 8 1

Subj: F i r s t  a n n o u n c e m e n t o f  t h e  1 9 8 2  N E  C o o p e r a t i v e  S o i l  S u r v e y
C o n f e r e n c e

T h e  c o n f e r e n c e  w i l l  b e  h e l d  J u n e  20-25, 1 9 8 2 ,  o n  t h e  C o r n e l l
U n i v e r s i t y  C a m p u s  i n  I t h a c a ,  N e w  Y o r k . A c c o m m o d a t i o n s  w i l l  b e  i n
t h e  d o r m i t o r i e s , and t h e  m e e t i n g s w i l l  b e  h e l d  i n  B r a d f i e l d  a n d
E m e r s o n  H a l l s .

T h e  p r o g r a m  w i l l  b e  s i m i l a r  t o  p a s t  c o n f e r e n c e s ,  i n  t h a t  c o m -
m i t t e e  m e e t i n g s  w i l l  b e  a m a j o r  f o c a l  p o i n t  o f t h e  c o n f e r e n c e .
F o l l o w i n g  i s  a  v e r y  b r i e f  s u m m a r y  o f  t h e  c o n f e r e n c e  a g e n d a :

S p e a k e r s : P a u l  D o d d , N Y  S t a t e  C o n s e r v a t i o n i s t ;  D a v i d  C a l l ,
Dean, C o r n e l l U n i v e r s i t y ; A r t H o l l a n d , D i r e c t o r NENTC ; R a l p h
M c C r a c k e n , S C S  N a t i o n a l  o f f i c e ;  D i c k  A r n o l d ,  S C S  N a t i o n a l  offi,ce;
G e o r g e  B l u h m ,  I R I S  S t a f f ;  J o e  K u b o t a ,  S o i l  M i c r o .  N u t r .  L a b ;  E u g e n e
H a n c h e t t ,  N Y  D e p t .  A g r .  & M a r k e t s ;  E r n e s t  H a r d y ,  C o r n e l l  N a t u r a l
R e s .  L a b , a n d  o t h e r s .

C o m m i t t e e s : S p o d o s o l  C l a s s i f i c a t i o n ; P o s t  M a p p i n g  R o l e  o f
soil S c i e n t i s t s ; S t a n d a r d s and S p e c i f i c a t i o n s f o r S o i l Maps;
I m p r o v i n g  D e s c r i p t i o n s  o f  M a p p i n g  U n i t s ; a l s o  t h e  f o l l o w i n g  c o m m i t -
t e e s  w i l l  b e  g i v i n g  r e p o r t s - -  N o r t h e a s t  S o i l  M a p  a n d  B u l l e t i n  P r o j -
e c t , N o r t h e a s t  S o i l  C h a r a c t e r i z a t i o n  S t u d y ,  a n d  C r i t e r i a  f o r  L a n d
C a p a b i l i t y  C l a s s i f i c a t i o n .

P a n e l  D i s c u s s i o n s : I n t r o d u c t i o n  a n d  P r e s e n t a t i o n  o f  S o i l  S u r -
v e y  I n f o r m a t i o n ; D i g i t i z i n g  S o i l  M a p s .

E x p e r i m e n t  S t a t i o n s  w i l l  b e  g i v i n g  r e s e a r c h  r e p o r t s  a n d  o t h e r
a c t i v i t i e s  w i l l  i n c l u d e  a  W e d n e s d a y  a f t e r n o o n  f i e l d  t r i p  t o  v i e w
s o i l s  a n d  l a n d s c a p e s  i n  F i n g e r  L a k e s  a r e a , a n d  a  T u e s d a y  n i g h t  pic-
nit.

C o m p l e t e r e g i s t r a t i o n  i n f o r m a t i o n  w i l l  b e  s e n t  o u t  n e x t  s p r i n g
b y  c o n f e r e n c e v i c e - c h a i r m a n  F r e d  G i l b e r t . A l s o , s h o r t l y  b e f o r e  t h e
c o n f e r e n c e ,  a f i n a l i z e d  a g e n d a  w i l l  b e  s e n t  t o  p a r t i c i p a n t s .

W e  b e l i e v e  t h e  1 9 8 2  C o n f e r e n c e  w i l l  b e  o n e  o f  t h e  b e s t  w e  h a v e
h a d  i n  t h e  N o r t h e a s t  a n d  h o p e  y o u  c a n  j o i n  u s  i n  I t h a c a  n e x t  J u n e .
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Committee Reports-

1. F o r m a t  a s  i n d i c a t e d  u n d e r  “ A l l  I n f o r m a t i o n ”  p l u s  a t  t h e  t o p
o f  the  1s t  page :

8 . Committee number.
b . committee  title.

2. F o l l o w e d  b y committee members ( i n d i c a t e chairman, and
v i ce - cha i rman  and  commit tee  charges ) .

3. Fol lowed by the committee  report  plus  recommendations.

4 . P a g i n a t i o n :

Paginate  the committee  reports  with the committee  number
i n  t h e  b o t t o m  c e n t e r  o f  t h e  p a g e . For  example, Z-1,
2 - 2 ,  e t c .

Experiment Station Reports

1. F o r m a t  86 indicated under “A l l  In format ion  p lus  a t  the  t op  o f
page 1:

a. N a m e  o f  t h e  A g r i c u l t u r a l  E x p e r i m e n t  S t a t i o n . For
example, M a r y l a n d  A g r i c u l t u r a l  E x p e r i m e n t s t a t i o n
Repor t .

b . Author.

2 . Fo l l owed  by  the  r epor t .

3 . Pag inat ion :

P a g i n a t e  t h e  r e p o r t using t h e  p o s t  O f f i c e  ebhreviation
of  your  state  p l u s  t h e  p a g e  n u m b e r  ( i n  l o w e r  c e n t e r  o f
page). For example,  MD-l ,  MD-2,  etc . ,  MA-l ,  MA-2,  etc .

F r e d e r i c k  L. G i l b e r t
Conference Vice-Chairman
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Chairman

Committee 2, Soil-Wetness Classes and Soil-Water States - Bob Rourke,
Chairman

Committee 3, Post Mapping Role of Soil Scientists - Art Kuhl, Chairman

Committee 4, Soil Survey Interpretations made at Categories Above the
Series Level - Oliver Rice, Chairman

Committee 5, Evaluating the Adequacy of Older Published Soil Surveys -
Bob Cunningham, Chairman

Committee 6, Soil Water Terminology and Hydrologic Modeling - Tom Calhoun,
Chairman

Committee 7, General Soils Map and Bulletin of the Northeast - Ed Ciolkosz,
Chairman

Committee 8, Northeast Soil Characterization Study - Ed Ciolkosz, Chairman

@nfexence Business Meeting and Sumnary

Business meeting conducted by Ed Sautter, recorded by Ed Ciolkosz

Conference summary by F. Ted Miller

Appendix

By-laws of the Northeast Cooperative Soil Survey Conference

List of Attending Participants
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NORTHEAST COOPERATIVE SOIL SURVEY CONFERENCE

Keller Conference Center

Penn State University
University Park, Pennsylvania

June 23 - June 27, 1980

AGENDA

Sunday, June 22, 1980

5:30 - 8:00 p.m. Registration and Social Gathering - Assembly Room
Nittany Lion Inn

Monday, June 23, 1980

8:00 - 12:OO a.m.

8:lO - 8:15 a.m.

8:15 - 8:30 a.m.

8:30 - 9:00 a.m.

9:00 - 9:30 a.m.

9:30 - 9:50 a.m.

9:50 - lo:20 a.m.

lo:20 - lo:40 a.m.

lo:40 - 11:lO a.m.

11:lO - 11:30 a.m.

11:30 - 11:45 a.m.

11:45 - 12:00 a.m.

12:00 - 1:00 p.m.

1:00 - 1:30 p.m.

1:30 - 2:45 p.m.

Registration - Main Desk, First Floor Keller Conference Center

Opening Remarks
(Room 402-403 Conf. Center)

Welcome to Penn State University

Soil Survey for the Future

International Soils Program

Observations from the TSC

Coffee Break

Soil Survey Program of the
Northeast

Ed Sautter (Conference
Chairman)

James Beattie (Dean of the
Penn State College of Ag.)

Graham Munkittrick (State
Conservationist SCS - PA)

Richard Guthrie (Soil
Scientist, Soil Survey and
Circulation Staff, SCS,
National Office)

Art Holland (Asst. Director
NETSC)

Ground Floor Conf. Center

SCS Inventory and Monitoring
Program

National Cooperative Soil
Survey

Computer Generated Soil Maps

Resource Management Programing
System (REMAPS)

Lunch

Current and Future Research
Activities of the SCS Soils
Investigation Program

Committee Meetings

F. Ted Miller (Head Soils
Staff NETSC)

Jerry Lee (Director,
Inventory and Monitor-
ing, SCS, National Office)

Klaus Flach,  Deputy Chief
for Natural Resource Assess-
ment, SCS, National Office

Gary Petersen (Penn State
Staff)

Bob Cunningham (Penn State
Staff)

Ray Daniels (Soil Scientist,
Soil Research Coordination,
SCS, National Office)

Committee 1 (Room 405) Criteria for Land Capability
Classification - Fred Gilbert, Chairman

Committee 2 (Room 403) Soil Wetness Classes and Soil-Water
States - Bob Rourke, Chairman
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Committee 3 (Room 402) Post Mapping Role of Soil Scientists -
Art Kuhl, Chairman

2:45 - 3:15 p.m. Coffee Break Ground Floor Conf. Center

3:15 - 5:OO p.m. Committees 1, 2 and 3 continue their meetings

Tuesday, June 24, 1980__~__
8:00 - 9:45 a.m.

9:45 - lo:15 a.m.

lo:15  - 12:OO a.m.

12:oo - l:oo p.m.

l:oo - 1:20 p.m.

1:20 - 1:35 p.m.

1:35 - 2:oo p.m.

2:00 - 2:45 p.m.

2:45 - 3:15 p.m.

3:15 - 5:oo p.m.

Committee Meetings

Committee 4 (Room 403) Soil Survey Interpretations Made at
Categories above the Series Level - Oliver Rice, Chairman

Committee 5 (Room 405) Evaluating the Adequacy of Older
Published Soil Surveys - Bob Cunningham, Chairman

Committee 6 (Room 402) Soil Water Terminology and Hydrologic
Modeling - Tom Calhoun, Chairman

Coffee Break

Committees 4, 5 and 6 continue their meetings

Lunch

The Use of Soils by the Pennsyl- Leonard Tritt (Section Chief
vania Department of Environ- of the Toxic and Hazardous
mental Resources (PennDER) Materials Section of PennDER)

Spodosol Studies of the Ron Yeck (Soil Scientist,
Northeast National Soil Survey Lab)

Status Report on the Northeast Tom Calhoun (Soil Scientist
Fragipan Study SCS-NETSC)

Experiment Station Reports (15 minutes each)

Connecticut Dave Hill
Connecticut Harvey Lute
Maine Bob Rourke

Wednesday, June 25, 1980

8:00 - 8:45 a.m. Experiment Station Reports (Room 402-403; 15 minutes each)

Maryland John Foss
Massachusetts Peter Veneman
New Hampshire Nobel Peterson

Report on the 1979 National Co- Peter Veneman
operative Soil Survey Conference

Report on the 1980 Northeast Peter Veneman
Soil Research Meeting

Coffee Break

Committee Meetings

Coffee Break

Committee Meetings

Committee 1 (Room 405) Criteria for
Classification - Fred Gilbert

Committee 2 (Room 403) Soil Wetness
States - Bob Rourke

Committee 3 (Room 402) Post Mapping
Art Kuhl

Land Capability

Classes and Soil-Water

Role of Soil Scientists -

8:45 - 9:15 a.m.

9:15 - 9:45 a.m.

9:45 - lo:15 a.m.

lo:15  - 12:OO a.m.



Committee 4 (Room 403) Soil Survey Interpretations Made at
Categories above the Series Level - Oliver Rice

Corrmittee 5 (Room 405) Evaluating the Adequacy of Older
Published Soil Surveys - Bob Cunningham

Committee 6 (Room 402) Soil Water Terminology and Hydrologic
Modeling - Tom Calhoun

1:00 - 5:30 p.m. Tour - Soils and Geology of Nittany Valley
Ed Ciolkosz and Gary Petersen

Thursday, June 26, 1980

8:OO - 9:45 a.m.

9:45 - lo:15 a.m.

lo:15 - 12:OO a.m.

12:00 - 1:OO a.m.

1:OO - 2:45 p.m.

2:45 - 3:15 p.m.

3:15 - 5:00 p.m.

Eridx,_June  27, 1980

8:00 - 9:45 a.m.

9:45 - lo:15 a.m.

lo:15 - 11:45 a.m.

11:45 - 12:OO a.m.

b

Experiment Station Reports (Room 402-403; 15 minutes each)

New Jersey Lowell Douglas
New York Ken Olson
Pennsylvania Bob Cunningham
Rhode Island Bill Wright
Virginia James Baker
Vermont Rich Bartlett
West Virginia John Sencindiver

Coffee Break

Committee Reports (Room 402-403; about 45 minutes each)

Committee 1 Criteria for Land Capability Classification -
Fred Gilbert

Conmittee 2 Soil Wetness Classes and Soil Water States -
Bob Rourke

Lunch

Cormiittee Reports (continued)

Committee 3 Post Mapping Role of Soil Scientists -
Art Kuhl

Coffee Break

Committee Reports (continued)

Committee 4 Soil Survey Interpretations Made at Categories
above the Series Level - Oliver Rice

Committee 5 Evaluating the Adequacy of Older Published
Soil Surveys - Bob Cunningham

Committee Reports (continued)

Committee 6 Soil Water Terminology and Hydrologic
Modeling - Tom Calhoun

Committee 7 General Soils Map and Bulletin of the North-
east - Ed Ciolkosz

Committee 8 Northeast Soil Characterization Study -
Ed Ciolkosz

Coffee Break

Business Meeting

Election of Vice-chairman
Plans for Next Conference
Proceedings for 1980 Conference
Other Items

Conference Surmnary

Ed Sautter

F. Ted Miller (Head Soils
Staff NETSC)
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General Presentations and Reports

Opening Remarks by Edward Sautter (conference chairman) a

Soil Survey for the Future by Graham Mankittrick (Pennsylvania State .- /a
Conservationist)

International Soils Program of the Soil Conservation Service by Richard - '3
Guthrie (Soil Scientist, SCS Soil Survey and Correlation Staff,
National Office)

Observations from the TSC by Arthur B. Holland (Associate Director, SCS - j-3-
NETSC)

Soil Survey of the Northeast by F. Ted Mi
NETSC)

ller (Head, Soils Staff, SCS - 20

(Director of Inventory and - 2 2National Resource Inventory by Jerry Lee
Monitoring, SCS National Office)

National Cooperative Soil Survey by Klaus Flach  (Deputy Chief of Natural - 2 6~
Resource Assessments, SCS National Office)

Computer Generated Soil Maps by Gary W. Petersen (Agronomy Dept., -31
Penn State Univ.)

Resource Management Programing System by Robert L. Cunningham (Agronomy - 32.
Dept., Penn State Univ.)

The Use of Soils by the Pennsylvania Department of Environmental Resources - 3 3
by Leonard Tritt (Pa. Dept. Environmental Resources, Harrisburg)

Spodosol Studies in the Northeast by Ronald 0. Yeck (National SCS Soil - 37
Survey Lab., Lincoln, Neb.)

Recommended  Reclassification or Disposition of Northeast Region Series Now - 38
Classified as having Fragipans by Thomas E. Calhoun (SCS NETSC)

Northeast Soils' Research Committee (NE-28) Report by Peter L. M. Veneman - 5-7
(Dept. of Plant and Soil Sciences, Univ. of Mass.)

National Work Planning Conference Report by Peter L. M. Veneman (Dept. of - 60
Plant and Soil Sciences, Univ. of Mass.)
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. OPENING REMARKS

Edward H. Sautter, Chairman

Soil Conservation Service, Storrs, Connecticut

It's, a pleasure for me to welcome all the participants to this year's con-
ference. Futhermore, as your Chairman, I declare the 1980 Northeast Coop-
erative Soil Survey Conference officially in session. The Steering Committee
has developed a good program. The program is designed to address some of
the major items of importance to~the Northeast, now and in the future. The
six technical committees will deal with these items during this week's meetings.
The conference should prove interesting, informative, and professionally
beneficial to each of us, and most of all, the results will strengthen the soil
survey program in the Northeast.

I must take this opportunity to make a personal reference to the fact that I
was first introduced to the Cooperative Soil Survey in the Northeastern
part of the United, States, here in Pennsylvania, some 16 years ago. The
experiences here were very rewardi,ng and helpful to me in my work and career.

Our bi-annual conferences have become an important event in the Cooperative
Soil Survey Program. I will take a moment to repeat the purpose of these
conferences, as Dr. Arnold did in 1978.

"The purpose of the Northeast Cooperative Soil Survey Conference
is to bring together representatives of the National Cooperative
Soil Survey in the Northeastern states, for discussion of technical
and scientific questions. Through the actions of the committees and
the conference discussions, experience is summarized and clarified for
the benefit of all; new areas are explored; procedures are synthesized; and
ideas are exchanged and disseminated. The conference also functions
as a clearing house for recommendations and proposals received from
individual mem6ers and state conferences for transmittal to the National.~
Soil Survey ~Conference."

The activities related to the soil survey
surveys are completed. In the Northeast,
in Delaware, Maryalnd, Puerto Rico, Rhode
as Washington, DC, Other states, such as
nearing completion.

are changing in some states as
we have completed soil surveys
Island, and Connecticut, as well
New Jersey and Pennsylvania, are

This fact presents some
use of the information.
on-site investigattons,
intell~igent decisions.

challenges: First, more emphasis will be on the
Soil scientists will be called upon to make more

and we need to format the information to enhance
The second challenge is the need to explain soil._

surveys to the public so they can be understood. What is a soil survey?
How can it be used? What are the limitations? These questions and many
others must be answered so'that a survey does not loose credibility or
gather dust. Third. what kind of post mapping staff will be needed and
what backgrounds will these people need to have to carry out these challenges.
This conference shoult help find answers to these questions.

8
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Finally, I think it's important to remind ourselves that we are involved
in a rather unique program in the National Cooperative Soil Survey. It
is one of the few programs that is made up of several state and federal
agencies with a common objective.

This cooperation adds support to the quality, use and credibility of
soils information. I am sure that,this same cooperative spirit will
help us this week as we approach the agenda items.

With these comments, I sincerely want to thank each of you who have a
part in this conference and I also sincerely hope that you'll find
this a worthwhile week.

Thank you.
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SOIL SURVEY FOR THE FUTURE

Soil survey in the northeast is rapidly approaching a crossroads.
Many states have completed field mapping, others have quite a long
way to go. Seventy percent of the northeast is soil surveyed hut
the Caribbean area, Connecticut, Delaware, Maryland and Rhode Island
are completed. New Jersey should he finished with their field mapping
in the near future. We, in Pennsylvania, are 95 percent complete and
plan on finishing the field mapping in 1985.

we, in Pennsylvania, have been asking ourselves some serious questions
about the mission of the National Cooperative Soil Survey (NCSS) in
Pennsylvania once field mapping is completed and the soil surveys have
been published. In the past, I think we in SCS--and perhaps some of
our other cooperators as well--have equated the NCSS with soils mapping.
I think we, and when I say we I mean both soil scientists and line
officers like myself at local, State and national levels, have sold soil
survey on completing the soils mapping. We talk about completing the
mapping in the county, State or whole United States for that matter as
being complete in 1975, 1985, 1995, etc., as if completing the mapping
is some kind of end in itself.

This kind of mentality can lead us into a trap. We have fallen into this
trap in soil survey many times in the past and will probably be trapped
by it in the future. As anexample, what do we do when the soils mapping
in a county or soil survey area is complete? We write a manuscript,
publish a soil survey and move the soil scientist elsewhere. The soil
survey publication has become an end in itself.

Ask yourself how much soil scientist time is allocated to areas with
completed soil surveys. Koth you and I know that many counties through-
out the United States with published soil surveys have not had a soil
scientist in the area for years.

Our thinking seems to be that the soil survey does not require any soil
scientist expertise to use and make further soils interpretations. In
a way, this is similar to an engineer designing a bridge and then.leaving
the building of the bridge to a carpenter or atonemason  without ever
checking to see what has been done with his plans. Certainly, we do
not need as many soil scientist around to interpret soil surveys as when
we were soils mapping, but we do need some of them.

Let us ask ourselves what the soil scientist should do. Let us also ask
ourselves if this soil survey meets the needs of the principal users of
soils resource data in the 1980's.

I feel that the answer to the second question is in the negative. Soil
surveys are technical documents filled with technical jargon. Most soil
surveys have been assemhlcd in such a way that the user must start by

Remarks by Graham T. Kunkittrick, State Conservationist, Soil CoZZZZion
Service, Harrisburg, Pennsylvania, at the Northeast Cooperative Soil Survey
Conference, June 23-27, 1980, at University Park, Pennsylvania.



locating oneself on a map and then go to a guide to mapping units table or
to the table of contents to locate the place in the report where soi&
information is located about a specific map unit. He then can branch out
in several directions. He can read the Section on map unit descriptions
or perhaps the section on the taxonomic  unit that represents the series
in the soil survey area. Most likely the user will go directly to one
of a dozen or so tables in the text that interprets the map unit located
on the soil map for particular uses.

This type of exercise to obtain technical information is perfectly
acceptable in a technical document. The question I want to propose is
this: Is this the best way to present soil survey information to the
general public in the 1980's? After all, the taxpayers who support the
program are paying the taxes with the understanding that the soil survey
is a very useable document that can be interpreted for many different
kinds of uses. Are we presenting soils interpretations in the most useable
format to benefit the greatest number of users?

These are the kinds of questions we in Pennsylvania have been asking our-
selves. We do not pretend to have all the answers, but we have a pretty
good idea of the direction in which we think we should go to present
soils resource data and other resource data as well. We feel that soils
information must, as much as possible, be automated and the soil surveys
digitized. We also feel that other resource information such as geology,
hydrology, land use information, etc., should be computerized to produce
a resour‘~e management information system for Pennsylvania. The base of
the RRMAPS (Resource Nanagr.ment Information System) is, of course, soils
information.

The Pennsylvania State University has worked with SCS hand in hand in our
quest to computerize soils data. Each map unit for each soil survay in
Pennsylvania is now in the computer at Penn State University. Other perti-
nent data,such as acreage of each map unit and capability subclasses,
is also in the computer for each map unit. Pennsylvania has 3,100
different mapping units and close to 7,000 total mapping units. Com-
puterized data such as this gives us a powerful tool to analyze the soil
survey in Pennsylvania. As a" example, we can analyze which map units
have the most acreage. We can study the relationships between the
dominant slopes groups in the Allegheny Plateau region vs the rigid
valley province.

These are interesting uses of the computerized data. The user and tax-
payer, however, do not reap any immediate benefits. Of greater importance
to the user is the relationship of soil map units and soil interpretations.
A year and a half ago we stored all the soils interpretations records
(SCS-SOILS-~'S)  that are used in Pennsylvania in the computer at Penn
State University. Several weeks ago we updated these records with the
latest information in Ames to keep the records current. We have used
the information in several ways.
units in individual soil surveys
prftations for specific uses.

we can quickly tie individual map
to soil characteristics or to inter-
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Next we will digitize all our soil survey maps in Pennsylvania. Our
ultiuate goal in compute+izing soils data is to make it possible for
users in both the public and private sector to obtain soils interpre-
tation data via computer by simply locating the site on the soils map
by coordinates and asking the computer for specific interpretations.
The next step is to digitize other resource data, such as geology,
hydrology, land use, etc., to produce a true REMAPS.

Not only would soils and other resource data he made more readily avail-
able to those with access to computer terminals, but it would also he
much easier to keep the data current. As new techniques are developed,
the data can be quickly updated.

I spent most of my allotted time answering my second question, which is,
does a present conventional soil survey publication meet the needs of
the users in the 80's, without addressing the first question, which is,
what should the future soil scientist do? Perhaps the second answer
partly answers the first question.

Certainly, the soil scientist in the future should provide onsite assis-
tance to users who need special attention in interpreting soil surveys.

Certainly, we must provide some mechanism to keep older soil surveys up to
d a t e . The present method of completing 8 soil survey, uot really examin-
ing it closely for 30 years or more and then remapping, is a costly luxury
we cannot afford in the future.

We must also provide the needed soil scientist assistance to carry out
inventory and monitoring, RAKP, Rural Clean Water Program (RCWP), RCA and
other programs within each state. We must provide enough sojl scientist
expertise to keep our soil series descriptions and soil interpretations
records current,

Last, and certainly to me not the least inlportant task of the soil survey
of ~the future, should be to provide users with new and better ways of
utilizing the soil survey data to keep the National Cooperative Soil Survey
current with the needs of users in the 80's.

-3-
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The International Soils Program of the

Richard L. Guthrie - SCS - Washington,

Soil Conservation Service

D.C.

The International Soils Program of the Soil Conservation Service has
been assigned the responsibility for implementation of a reimbursable
agreement between USDA and the United States Agency for International
Development (USAID). Soil Management Support Services (SMSS), is the
title of the project provided for in the 3-year agreement and funded
by AID. Through SMSS, approximately $700,000 per year is available
for short term technical assistance to countries requesting aid on
soil surveys, soil classification, land use planning, soil conservation,
and soil fertility. The project is also assisting in the revision of
Soil Taxonomy to make it more applicable to soils in other countries,
thereby improving the cost effectiveness of transferring crop and soil
management technology within and among countries. To coordinate the
activities of SMSS.  a permanent International Soils Program staff has
been formed in the Soil Conservation Service. The staff consists of
Hari Eswaran, Staff Leader, John Kimble, Research Soil Scientist and
Phyliss Wigginton, Secetary. Hari and Phyliss are located in the SCS
office in Washington, D.C. and John is located at the SCS National Soil
Survey Laboratory in Lincoln, Nebraska.

SMSS has two components: (1) Provide short-term technical assistance
in soil survey, land use planning, and soil conservation and management;
and (2) Increase the transfer of soil management technology by revising
Soil Taxonomy. Technical assistance is provided at no cost to AID
missions for as long as six weeks. Assistance may include - (1) Helping
evaluate soil surveys and soil conservation programs; (2) Providing soil
laboratory analyses; (3) Helping countries establish policies and programs
for solving problems in land use and food and fiber production; (4)
Publishing soil management information; (5) Providing training in soil
classification and soil management.

Most requests for technical assistance are fflled with personnel of the
Soil Conservation Service although other consultants are called upon when
SCS has no one available for an assignment. Since January 1, 1980, SMSS
has provided short-term consultants to numerous countries including:

Peru - assistance in implementation of watershed project

Senegal - assistance in soil mapping and classification

Burundi - assistance in soil classification

The Phillipines - assistance in soil classification

Thailand - evaluation of soil survey and soil conservation program

Jamaica - training in soil mapping and use of the "Universal Soil
Loss Equation (USLE)".

Mali - evaluation of soil survey program

/3



Internaticnal Soils Program - SCS Page 2

Sudan - evaluation of soil survey laboratory procedures

Other technical assistance activities include review of project
proposals for AID/Washington and preparation of special reports. One
report will describe the past, present and future, international
activities of SCS.

Continued improvement of m Taxonomy will expedite the international
transfer of crop and soil management technology. The revision, coordinated
by the International Soils Program Staff, will be accomplished through
proposals made by international committees.  The staff will publish a
newsletter to report the progress of these committees and organize
international meetings of experts in soil classification to develop proposals.
Presently, there are 6 international committees studying low activity clay
soils, Oxisols, Andisols, soil moisture regimes,Aridisols and Vertisols.

The Fourth International Soil Classification Workshop is scheduled for
Rwanda in June, 1981. SMSS is sponsoring these workshops to provide a
forum for the study and disccusion of proposals to revise Soil Taxonomy.

Other activities include - (1) A series of interviews with Guy Smith on
the rationale behind the definitions in Soil Taxonomy:. These interviews
will result in a monograph; (2) Developmxof a computerized key to Soil
Taxonomy; (3) A computerized library reference system for Bibliography g
Soils of the Tropics; (4) Translation of Soil Taxonomy.- - -

Publications planned are - (1) A Bibliography of Soil Taxonomy; (2) Monographs
on Soil Survey Laboratory Procedures for Tropical Soils and on soil management
in the tropics; (3) Guidelines for evaluating soil surveys.
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I t  i s  interest ing  to note  that at  the confcrencc  t~V:o  y e a r s  a g o
my subject was “Remarks” a n d  t,his year  i t  i s  titlccl “Observ‘ations.”
I ’m not sure whether this is  progress or not;  howcvcr,  it does
give me an open l icense for selecting my topics.

There are four subjects that I wish to cover today. The  f i rs t  i s
a status report on the Northeast Cooperative Soil Survey Program;
then I want to outline the remaining workload for completing the
soil  survey in the Northeast;  third, I have some comments to make
about CASI’USS  (Computer Aided Scheduling of Published Soil S u r v e y
System);  and, last, I ’ l l  b e i e f l y  descri,bc  a s o i l  s c i e n t i s t  t r a i n -
ing position at the TSC.

But ,  be fore  1 get  into  these  top ics , I rrould like to make a pro-
posal to the conference  for  your  cons iderat ion .

There is concern regarding the information in the soil survey re-
port by the various people who write and use it. T h e  soi. sci-
entist is concerned that much of the technical information and
data is not being fully developed, which l imits its use as a
technical document. Ilowever , o n  the other side,  the  n o n - s o i l
scientist  is  concerned that the document ins too technical ,  with
too much support  information which he believes is not necessary.

Both of thcsc viewpoints are valid in my estimation. I  thcrc-
fore suggest  that consideration be given to developing a soil
survey publication both in a popular edition and a scientific
( t e c h n i c a l )  e d i t i o n . The popular edition would include the in-
formation that a non-soil  scientist  is  looking for such as how
to use the various soils and where they are located. The sci-
ent i f i c  edition could include all  the data,  soil,s t e r m i n o l o g y
and scicntifi~c  background for those who arc interested i,n delving
ilit the more i n t r i c a t e  p a r t  o f  s o i l  s u r v e y s . Klaus Flach has
m e n t i o n e d  t h a t  hc has seen exampl~cs  of  this in foreign countries.
The popular  cdi~tion is  the  main publ icat ion ,  with  the s c i e n t i f i c
data appcndised.

It mi.ght be dcsirabl~c  for  th is  confcrcncc  to  examine  th is  pro -
posal  and poss ib ly  establ ish  a  committee that could look intro
this  and report at a future confcrenc~c.

-a--1



Now  ) to move on t o  m y  a n n o u n c e d  f o u r  t o p i c s  t:hc first of \<hich is -

Status report for the Nortlicast  Soil Survey Program----.-__- ~_

Sixty- f ive  percent of the yortheast  area has been m a p p e d . As of
October 1979 this includes 101.,300,000  acres. Thcrc have been
1 6 7  s o i l  s u r v e y  r e p o r t s  published in the Northcast. The mapping
is complete in five states - Connect i cut ,  Iklaware, M a r y l a n d ,
Rhode Island: the Caribbean Area, and the Oistrict  of  Columbia.
New Jersey will complete their mapping this calendar year. At
the next Northeast Cooperative Soil Survey Conference, two years
from now, six states could have all  of  thci,r so i l  survey  reports
published if  they hustle. These six states are:

State Last SS Report to be Published

Delaware Completed 1974
Rhode  Is land February 1981
Caribbean Area Jul~y 1981
Maryland July 1981
New Jersey August 1982
Connecticut January 1983

At the present time, there are approximately 155 soil  scientists
in the Northcnst States. The SCS budget for the soil survey pro-
gram in FY ‘80 for the h’ortheast  States was $3.9 mill ion. This
was a drop of $7 million from FY ‘79 when it was $4.6 million.
If  $3.9 million is divided by $30,000, the approximate cost of
a  s o i l  s c i e n t i s t  s t a f f  y e a r , it  equals about 129 staff  years.
It is apparent that approximately 26 staff  years (155 less 129)
o f  s o i l  s c i e n t i s t  tine is being used for other than the soil  survey
p~Og~Wl. This is  not necessarily a negative concern;  it  shows
that we are using soil scientists for jobs other than mapping
and publishing soil. surveys. There is a tremendous need for
their talents and services in other areas.

Let’s move o n  t o  th_e --

Soi~l survey workload for the Northeast -

As of  last  October,  there were 50 ,700,OOO  acres to be mapped  a n d
214 soil  survey areas on which reports are to be published.  If
we use an avcragc  annual mapping rate of 20,000 acres per staff
year , it would require  2,500 staff years to complete the n a p p i n g
(20,000 acres per staff year may be high or low, depending  upon
the s o i l  s c i e n t i s t ’ s  c x p c r i c n c c  alid o ther  activities or  j obs  he
has to perform). There  are  approximately  3,200 staff  years avail-
able for mapping between now and the end of the century;  thcrc-
Tore, if the mapping is to bc complctcd in the Northcast by the
end of  this century (1999), approximately  17  so i l  sc ient is ts  and
$500,000 per  f i sca l  year  to  pay  their  sa lary  arc ncedctl.  Of COUI‘SC,
another way the mapping could bc complctcd  is to increase the pro-
d u c t i o n  rate above a mapping rate of 20,000 acres per year.
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It is  my prediction, hascd ~11 :III ;11~:~11)~2;is I !~:lvo made,  t h a t  five
s t a t e s  i n  t h e  Sorthcast  wi l l  s t i l l  bc m:ippil1(:  ;oil,s  i n  t h e  y e a r
2000, unless production is  incrca~e~l. ‘!‘hrco states  s h o u l d  f i n i s h
before  the  end  o f  the ccntur~-I’c1~:1~~1,~~iIii;i, :~l~lssachusctts  and
New Hampshire. Pennsylvania and :~.I:~ssnchu2i~t  t:; should complete
their mapping \Vithin the nest IO years. Sob:  l!:iIllpSi!irC  s h o u l d
complete sometime in the late 1990’s. ni s ) ci course,  ins all
based on the present I~cvcl of- funding and m:rnI~owcr.

My th ird  topic  has  to  do  v:ith C\SIVJSS --~-

As you arc aware, this is a cornputcrizcd  mrthod  o f  k e e p i n g  t h e
schedul ing  o f  a l l  the  so i l  survey activities c u r r e n t . It has
two ob ject ives : one is to maintain a short-term sc!redule, and
the other is to put into perspective  the  long- term schedul ing .
The CASPUSS is a complete listing of all the soil survey areas
that are to be mapped and published. It  provides the dates rghen
each step in putting a soil  survey report together is  scheduled.
Prom this standpoint, it is a ions- term planning document; how-
ever, since i t  i s  updated  every  tl<o mont!rs,  it  is  also a very
useful management tool for short- term planni~ng and scheduling
of both manpower and funds.

CASPUSS is being used by manngcmcnt to allocate funds to the
states and to set up staffing plans in the I’SC and Nat ional
Office to handle the  ant ic ipated  workload. In addition to
the normal printout of CGPUSS, which is set up in t.hrec sep-
arate catcgorics  (Operations,  Cartographic,  and Llanuscripts)  ,
t h e  TSC is getting an addit ional  pr intout  o f  the  d i f ferent  jobs
that are scheduled  to come to the TSC for input. The past
fiscal  year we received information for the current f iscal  year
and the next three f iscal  years. Kc get dates f o r  o r d e r i n g  n e w
base imagery, init ia l  field r e v i e w s comprchcnsivc  f i e l d  reviews,
f i n a l  f i e l d  rcvic\qs, final correlatjon c o n f e r e n c e , c o r r e l a t i o n
documents signed, map compilation to TSC, ini~tial manuscript
review by state and TSC, and manuscript editing dates. In up-
dating the CASI’USS  from the ‘I‘SC, WC will  not schcdulc  m o r e  w o r k
than our staff can handle - based on the estimated time we antici-
pate  each  o f  thcsc  tasks to take and the number  of penplc w e
have on our staff. This wil 1 probably moan  thnt some jobs that
have been scheduled in the past for the TSC wi~ll~ be delayed
hccausc of‘ our l~imitcd manpower.

3
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I t  i s  d i s t u r b i n g  t o  noto t h a t  :.I hi::11 p~~r~ent:~!:e  oi‘ the d a t e s
l i s t e d  o n  C A S P U S S  arc not bci.ng met !oi’ ‘iomc’ ~‘cason  or  o ther .
T h e  schedules  the TYC h a s  been pla:rnin:: on lr;~\.c n o t  been r e a l -
i s t i c  i n  t h e  p a s t ,  b u t  ICC hope this \:i! 1 i::ipro~:c  in the future.
A n  e x a m p l e  i s  t h a t  51 soil survey report:;  !KCI‘C  scl~~cdulcd  to be
p u b l i s h e d  i n  FY ‘31. The average  i-or :11,: X0 r!be;15 t for the p a s t
f i v e  y e a r s  h a s  been e ight  or  nine, so yo11 .::!I,  see i t .  i s  quite
unreal is t i c  to  expect  the Northeast to publish 53 soi~l s u r v e y
r e p o r t s  i n  FY ‘Sl, Kc have publi~hcd  only six t o  d a t e ,  a n d  It
is expected that only three or lour more b:ill h e  p u b l i s h e d  t h i s
f i s c a l  y e a r .

Other observations are being made by manngcmcnt  - there are 21
manuscripts ready for publication s i t t i n g  o n  the shelf  at Lan-
ham. They are wai~ting for the atlas sheets to be prepared.
One of these manuscripts has been waiting on the shelf for ac-
companing s i n c e  h.larch  OF 1977.

CASPUSS also shcnis  us how 10112 it takes to complete each step
in the soil  survey publi~cation p r o c e s s . 1 t takes, for in-
stance, on the average 24 months followi~ng the complet ion  o f
f i e l d  m a p p i n g  b e f o r e  the c o r r e l a t i o n  document  is signed. It
a lso  shows that  fo l lowing  completion of f ield mapping, it
takes 26 months before the editing is complete and 58 months
before  the page proof is prcparcd for  the  manuscr ipts . The
a v e r a g e  time it takes after the mapping is  completed before
the manuscripts and atlas sheets arc sent to GPO is 65 months
and another sis months for GPO to print and distribute the
report . lie hope that the average times for these various
steps can bc shortcncd.

We realize it takes considerable nranpowcr  to keep CASI’USS cur-
rent;  howcvcr , with the amount of time and effort put into it,
i t  s h o u l d  bc a useful management  t o o l . Our  track  record to date,
however, has not been very good. In checking the June CASPUSS
with the August 1979 CASPUSS, I found that thcrc  were 64 dates
on CASI’USS  dclaycd, 69 that had been completed on schedul,c,  and
17 that had been completed ahead of schodulc. This means that
approximately  40 pcrccnt of our work is dclaycd even with  an
update every two months.
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T r a i n i n g  I’os,ition

The last  in format ion  I  wanted tc present to ~012 deals ;;ith the
t r a i n i n g  p o s i t i o n  we have cstab1,ishcd  ;i t t110 ‘YSC. Kc! have n o -
t i f i e d  the N o r t h e a s t .  s t a t e  conscrrati~onist-;  :hnt the TSC has ;I
s o i l  s c i e n t i s t  p o s i t i o n  classicicd :‘ 0 I‘ 1 Y :! i 1: i :I :’ . Ii ;1 st.atc!
has a G S - 7 , 9, 11 or even 12 soi. s c i e n t i s t  ~110 l.;011ld l~ikc t o
w o r k  a t  t h e  N o r t h e a s t  ‘LSC for a .spcci,i’icd  period oT note less
than six months or more than ;L year, it can bc a r r a n g e d . lie ’ I !.
prepare  a  detailed training plan ior him in consultatjon  w i t h
the state  so i l  sc ient is t  and the  s tate  conservat ionist . The
s t a t e  w i . l l  rctni,n  the tra inee  on  i ts  ro l l , and he wj~ll return
to the state af ter  complet ing  the  tra ining  expcr icncc . I(e ex-
pect this training to enhance the state ’s  capability in manu-
script writing and editing, in map finishing and compilation,
c o r r e l a t i o n s , and interpretations. Anyone wishing to take ad-
vantage of  this experience shoul,d contact the TSC through his
state conservationist  as soon as possible.

Thank you very much for your attention. I certainl~y  a p p r e c i a t e
the opportunity to present these observations from the North-
east Technical  Servi.ce  Center.



SOIL SURVEY PROGRAM
OF THE NORTHEAST

F. Ted Miller
Head, Soils Staff
SCS, Northeast TSC

First, let me say that I am very hippy to be here and am looking forward
to working with each of you. From Ed's introduction it would appear that my
background and experiences are quite broad. I'd like to clarify that just a
bit. Although I have worked in the SCS's other three TX areas, the West,
Midwest, and South, I never really resided anywhere else but in the old Great
Plains region, which at one time extended from Texas to North Dakota, and in-
cluded eastern Wyoming and eastern Montana. so I guess, at times, you will
have to listen to some of my plains biases, but I'm sure we all recognize the
fact that there are few of us who are completely free of bias. Most of the
things we do are influenced, at least to some degree, by our backgrounds, both
in education and experience. I don't believe our biases ere all bad. Actuallv.
some of the best soil survey programs I have seen have been in states where
there is a good mix of varied backgrounds among the soils staff. This provides
a much broader base for ideas and results in a higher quality product. We must,
however, never let our biases keep us from having an open mind and from hearing
the other side. Anyway, at times you may think my plainsbias is too much, but
I just ask that you keep an open mind, as I promise I will to you.

As you might expect, there's not a great deal I can say at the moment about
the Soil Survey program in the Ndrtheast since I've only been here some four
weeks now. There are, however, several items I want to discuss very briefly
which I would appreciate your giving some thought to.

First, I would like u.s to be thinking seriously of what we are going to
do in the States where mapping is complete - Rhode Island, Connecticut, Maryland,
Delaware, Caribbean Area: and where ma~uine. is fast approachine completion -
New Jersey and Pennsylvania. I'm happy to see we have several'committees that
will be addressing this subject in our deliberations this week - Committee 3
on "Post Mapping Role of Soil Scientists" and Committee 5 "Evaluating the Adequacy
of Older Published Soil Surveys." Most certainly the job does not end with the
completion of the mapping. It really means a re-direction of our programs. In
completed States. we must now turn our full attention to using the surveys. How
can we make them more useful? - digitizing and interpretive maps?; special publi-
cations? How about onsite work? What plans do we have for evaluating and Maine
taining the adequacy of published soil surveys? Most certainly published soil
surveys become outdated and must be periodically evaluat(?d to determine if they
meet current needs. This does not mean, I don't believe, that every survey needs
recorrelating,  remapping, or even new base maps, except in areas of great change
in land use. Too often people look at the interpretations and erroneously con-
clude that since they are out-of-date, the entire survey needs remapping. Current
names really aren't that important if you have the proper interpretive values to
tag on the map unit. Row about staffing? What kind of staff will be need?
Tn addition to the items I have already mentioned, I believe you should give come
thought to additional kinds of publicetions - publications that would enhance the
use of our surveys. Cooperative, statewide publications that would compliment



and tie together our individual IXSS publications. Maybe several types of
publications, technical ones, as well as popular types, that are aimed essentisl-
ly at planners and other disciplines who use our surveys. At any rate, I belie&e
we here in the b!ortheast are in a unique position to help set the direction
(nationally) of the soils program. Let’s give it some serious thought.

Now, a few brief comments to those’states where there is considerable
mapping yet to be done. I am sure that you have previously heard the remarks I
am about to make, probably many, many times. Eut I am going to make them again.
Not so much because I think you’ve forgotten them, but just to assure you that
I too feel quite strongly about them.

First, let’s talk about mapping intensity. I think we all agree that the
scale and detail of a soil survey and the intepretstions must meet the needs of
the user. Too little detail can severely ltiit its usefulness - too much detail
can cause extra difficulty in separating the needed level of Information. The
soil map must be matched to the predicted use. These users do not always require
the same mapping intensity. Where they ars less intense, map units can be designed
that will save time and money but still meet the needs of the user. I’m, of
CO”rsa, not yet that familiar with the Northeast but I should think there are areas
yet to be mapped that do not require high intensity mapping. We’re not putting
all of our soils in the Northeast under houses, shopping centers, black top, etc.,
are we? At least I ask that if you have areas where land use is relatively broad,
that you think seriously about the kind of map we are making. I just don’t believe
that with the kinds of manpower and money restraints we have that we can afford to
make maps any more detailed than the use requires.

The second item I want to mention deals with responsibility. Who is responsi-
ble for the scientific accuracy, completeness and consistency of the soil survey?
I know that you all know the answer. I also know what our National Soils Handbook
says. Although it says the State Conservationist is responsible, the real “bottom
line” is that you folks sitting here in this room are really the ones responsible.
The State Conservationist, accepts or rejects, based on your recommendations. Our
role in the TSC is to assist you as much as possible, but I ask that you keep fore-
most in rr.ind that you are the ones responsible for the quality of the mapping,
field classification and correlation; soil interpretaions,  and the soil survey
manuscript, both text and Atlas sheets. Ultimate approval of the correlation and
of the manuscript, both text and maps for publication,  rests with the TSC. We,
of course, review for scientific accuracy, consistency, and completeness. HOW
the survey gets that way is essentially the States responsibility.

Again. I appreciate the opportunity of being here and I
to working with you in .the future. I am sure this will be a
conference and ask only that each of us give our best effort
this week. Thank you.

am looking forward ”
very meaningful
in our discussions

- 2 -



National Resources Inventory
by

Jerry s. Lee Y

SCS has been a leading collector, user, and supplier of natural resource
data since the agency
discusses some of the

was founded, more than 40 years ago. This paper
important inventories made by SCS.

Snow Survey and Water Forecasting

Since 1935, a network or more than 1,600 snow courses has been located
in the western mountains and systematically measured on a monthly or
more frequent basis. These data are used to develop water supply forecasts.
Although forecasts were initially developed for determining availability
of water for irrigated agriculture, they are now used for a variety of
purposes including reservoir operation, determination of municipal water
supply, hydropower generation, and recreation development.

In response to the expressed needs of users for obtaining more frequent
measurements of snow and related data. SCS began in 1975 to implement a
plan te install 475 interrogable automated sites. After a period of
correlation, these sites will replace at least that number of manually
measured sites. Installation of the automated system called SNOTEL (for
snow telemetry), was completed on October 1, 1980. Most of the sites
are expected to be operational for the 1980-1981 snow season. At present,
the remote data sets collect snow water equivalent, accumulated precipitation,
maximum and minimum air temperature, and battery voltage. An additional
12 parameters can be collected at each site without significant modification
of the equipment. Communication from the remote data sites to the
metric station (probe location) is achieved by reflecting radio signals
from shortlived meteorite trails.
highly reliable.

This communication system has proven

Wind erosion conditions are monitored primarily in the 10 Great Plains
States at least three times per year. More frequent observations are
made during droughts and severe wind erosion events.

Reports of flooding, drought, and other natural disasters are monitoring
activities of SCS.

Conservation Needs Inventory

The 1958 Conservation Needs Inventory (CNI),  was our first nationwide
survey of soils, land use, conservation problems, and conservation
treatment needed to solve erosion and other soil problems. For the 1958
CNI, SCS with assistance of some State agricultural experiment stations
collected basic data on soils and land use for statistically selected
sample areas in each county. Sample plot data were expanded to represent
the entire county.

II Director, Inventory and Monitoring, Soil Conservation Service, Washington D.C.
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The purpose of the 1958 CNI was to provide the U.S Department of Agriculture
” I

and other land-use planning and conservation agencies with reasonable
estimates of the magnitude and urgency of the various conservation
measures needed to maintain and improve the country’s productive capacity. 1

This inventory was updated and expanded in 1967 when more detailed
information was gathered regarding soils, land use, and conservation
treatment  needs.  ,

I
New Inventories for the 1970’s

In the 1970’s additional inventory data and analyses were required
because of new legislation. The Rural Development Act of 1972 requires
a report on the status, condition, and trend of land and water resources.
The Soil and Water Resources Conservation Act (RCA) of 1977 (PL 95-192)
requires a continuous appraisal of soil, water, and related resources
including fish and wildlife habitat. The Surface Hining Reclamation and
Enforcement Provisions of 1977 require prime farmland identification
before planning, mining, and reclamation.

In 1975, SCS carried out the Potential Cropland Study to monitor
significant changes in land use between 1967 and 1975, to investigate
the potential for converting land to new cropland, and to determine the
problems of developing this land for crop production (Dideriksen et al.
1977). Some of the 1967 sample plots were used for the study. SCS
field personnel visited the selected points to determine land use and
identify the problems that must be considered before land in pasture,
range, forest, and other uses could be developed as new cropland.

I
I
1

I
I
I

For the National Resource Inventories (NH) conducted by the SCS in
1977, we sampled about 70,000 randomly selected primary sample units
(PSU’s)  ranging from 40 to 160 acres in size. Within each PSU, field
observations were made at two or three clustered points. Some examples
of data collected include land capability class and subclass, land use,rates of water and wind erosion, acreages of  piime farmland ,  po tent ia l
cropland, types 3 to 20 wetlands, and irrigated land.

The 1977 NRI provided extensive base data for 1980 Resources Conservation
Act (RCA) reports in 1980, but about 100 additional RCA data voids have
been identified. We will try to fill as many of these voids as possible
during the 1982 National Resources Inventory, which will include refining
and intensifying our 1977 NRI data base.

I
I
I

1

The 1982 Natural Resources Inventory

For the 1982 NRI, we will increase the number of PSU’s from 70,000 to
350,000. This increase will give us statistical reliability down to the
level of the major land resource area.

I
I
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Among the new data to be collected for the 1982 NRI are windbreaks,

I

critically eroding areas, irrigation, cropping history, land cover,
wetland, riparian vegetation, wildlife habitat, additional information
on soils, and supplemental vegetation data on pastureland, rangeland,
and forest land. Each of the sample points will be identified in a way

I

that will allow access to the computerized soil information file. This
access will allow detailed analyses of soil suitabilities and limitations,
and potentials for a wide variety of land uses.

I
Inventory techniques for the 1982 effort will consist primarily of field
observations within the primary sample unit that vi11 be recorded on an
aerial photograph base map. From this base we will develop a monitoring

I
methodology consistent with current technology. This will include use
of photointerpretation techniques, satellite data collection systems,
in-place sensors, and mechanized scanning to the extent feasible.

I
lionitoring  Needs for the 1962 NRI

I

In planning for future monitoring efforts, SCS must examine the spectrum
of our monitoring objectives? Perhaps you can help us with application
of remote sensing technology in the following areas of resource monitoring:

1
I

1. Water quality:

a. Location of areas of high pollution, including data on sediment
and water temperature.

b. Effectiveness of sediment control practices.

I C. Location of areas of eutrophication and high nutrient loads.

Air quality:

I
2. Wind erosion on the farms by remote automatic sensors.

I

a. Airborne dust in cities.

3. Soil quality

I a. Sheet and rill erosion.

b. Areas of waterlogging.

1 C . Areas of saline seeps.

d. Soil moisture on benchmark cropland soils.

I 4.. Vegetation quality.

1

a. Progression of stress on selected plants due to drought,
insects, and disease.

I
I
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b. Condition of range and pasture vegetation; for example, invasion
of undesirable shrubs.

c . Burned areas of forest and rangelands.

d. Changes in land use and cover.

The greatest value of these monitoring activities will be their integration
with other data for prediction of phenomena. For example, integrating
climatic data with soil moisture data for benchmark cropland soils would
enable predictions of the probability and severity of drought, wind
erosion, or flooding.

The 1982 NRI will be the most comprehensive natural resource inventory
ever undertaken by SCS. We have hopes that it will fill our present
data voids. However, we need to constantly be on the lookout for new
data voids and more reliable and cost effective ways to gather data.

.
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NATIONAL COOPERATIVE SOIL SURVEY I’

SCS Reorganization

SCS will be organized with six deputy chiefs for: Administration, State
and Local Operations, Natural Resource Projects, Technical Development
and Application, Natural Resource Assessments, and Planning and
Evaluation. Each deputy chief will have an associate deputy chief.

The Deputy Chief for Natural Resource Assessments will be responsible
for : Soil Staff, Inventory and Monitoring, Intergrated Information
Systems, Cartographic and Remote Sensing.

The Soil Staff will be organized under a Head, Soil Staff, with the
following staffs, each with a staff leader:

STAFF PRIMARY RESPONSIBILITY

NCSS Program Budget and Evaluation, Development
and Management

Soil Classification

Soil Survey Research
Coordination

Maintenance of Soil Taxonomy and
Soil Survey Manual, Application of
Climatology to Soil Classification,
Taxonomic Systems Development (ADP)

Research Application and
Coordination, NSSL

Soil Technology Technical Application and
Coordination Within SCS and USDA,
Technical Application and
Coordination other Agencies and
Public, Interpretive Criteria
Development and Evaluation

Soil Survey and Correlation Technical Evaluation Mapping,
Classification, Correlation, and
Manuscripts; Procedure Development;
Scheduling Coordination; Small Scale
Maps; International Soils Program

Soil Surveys

The soil survey publication program is in a period of overcoming delays
in publishing soil surveys resulting from decentralization and
reorganization of cartographic activities.

1f Presented by K. Flach, Associate Deputy Chief, Natural Resource
Assessments, Soil Conservation Service, Washington, D.C.



The soil survey program should have about 200 soil surveys in the
review, edit, and publication process at any one time. This is based on
an average of 100 survey areas correlated per year and the policy that
surveys will be published within 2 years of final correlation. At the
start of FY-79 there were 398 surveys in the review, edit, and
publication process, 198 more than normal. At the end of FY-79 this
figure had decreased by 49,149 surveys over the 200 considered normal.
This number should continue to decline. Major reasons for publication
delay are:

Compilation and finishing - 41 percent,

Final map negative preparation at the WISC - 17 percent,

Base imagery - 13 percent.

Better management by State staffs is shortening the time interval
between mapping completion and final correlation, and between final
correlation and the date the manuscript and compiled and finished maps
are sent to the TX. With continued good management by State staffs,
these intervals can be further reduced.

Imagery has been ordered for all progressive SCS soil surveys and for
all surveys scheduled to be initiated in the next 3 years.

During the first quarter of FY-80, 56 soil surveys were sent for
printing and binding--more than in any other quarter.
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Of the 98 surveys edited in FY-79, about one-third were edited at the
TSC’s.

Of the 3,090 soil survey areas comprising the U.S., 1,245 are published;
410 have mapping complete, waiting publication; 511 have mapping in
progress; and 924 have incomplete mapping and publication plans.

Recent Accomplishments

Four pilot projects have been completed using soil potential to inform
users of methods to minimize effects of soil limitations.

Soil survey operations has developed a computerized soil operations data
(SOD) file that provides information on soil survey finances, personnel,
goals, and accomplishments by agency, State, TSC, and Nation.
Computerization allows quick analysis of the data for program
evaluation.

A map that will aid soil classification is available from soil survey’s
Soil Classification and Mapping Branch showing soil moisture regimes for
the U.S. Data from 5,000 climate stations were used to compute the
regimes which are plotted in l/2-degree  quadrangles on a 1:7,5000,000
national map.



I ,
I
I
t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

3

A multicolor map showing major land resource areas of the United States
has been updated and recently printed. An accompanying text is being
edited for publication.

Soil survey has established a computerized national mapping unit use
file that is generating inquiries for use from SCS and outside sources.

SCS has initiated a program with USGS to obtain aerial photography of
the entire U.S. every 5 years. One-fifth of the country is to be flown each
year, which hopefully will prevent the chronic delays in publishing soil
surveys because of lack of a map base.

SCS soil scientists are participating in agriculture production
potential studies of less developed countries in cooperation with the
Economic Statistics and Cooperatives Service and the Agency for
International Development.

A chapter of the revised Soil Survey Manual has been made official and
is being issued as an appendix of the National Soils Handbook, with more
chapters to follow.

Current Activities

Soil survey is developing a program to determine the probability of
deficient moisture in the rooting zone of crop plants to aid in making
soil interpretations for conservation practices such as waste water
disposal on land.

Soil survey has committed a soil scientist at the national level to
assist in a comprehensive study of the quhyle shrub, a possible
alternative to energy intensive synthetic rubber.

Soil survey will prepare “growing period zone maps” of the U.S. to
specifications of the UN’s Food and Agriculture Organization. The maps
will aid the transfer of technology from the U.S.‘s areas of rainfed
agriculture to similar areas in less developed countries.

Soil survey’s mapping unit use file can be interfaced with the soil
interpretation record to provide acreage of soils with specific
interpretations for areas with final correlations.

Soil moisture is being measured in widely spaced U.S. locations to
improve methods of estimating crop yields and drought evaluation.

Background levels of cadmium and lead are being determined in human diet
crops and their associated soils.

The Agency for International Development is making funds available to
SCS for an International Soil Management Support Services Program headed
by a Director in SCS’s soil survey to provide assistance to other
countries at their request. SCS will provide soil classificatiom  and
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soil management assistence internationally and will improve Soil
Taxonomy for application to soils in other countries to improve the
effectiveness of transferring crop and soil technology between
countries.

Budget

FY-1980 FY-1979

SCS $42,113,000
Other Federal 8,370,OOO
Nonfederal 10,841,OOO

Total $61,324,000

$45,360,000
2,684,OOO

16,888,OOO
1,887,OOO  (Carry over)

$66,819,000

The FY-80 soil survey appropriation was $3.2 million less than for FY-79
under the mistaken assumption SCS could increase local, State, and other
Federal reimbursables, an increase of this magnitude is unrealistic.
Funding levels must be restored to meet today’s needs.

Program Emphasis

Emphasis is being placed on:

- Developing policy and procedures for collecting and evaluating soil
performance and yield data.

- Expanding the use of soil potential ratings with a goal of a pilot
soil potential activity in each State.

- Improving the capability to carry out SCS responsibility under the
Surface Mining Control and Reclamation Act by developing guides for
field review and permit applications, assessing crop performance, and
developing procedures for measurement of soil compaction on
reconstructed soil.

- Expanding the use of computers for storage, retrieval, and
manipulation of soil data for classification, interpretations, and
management in an intergrated information system.

- Implementing review, disposition, and publication procedures for
amendments to Soil Taxonomy.

- Issuing chapters of the revised Soil Survey Hanual  as an appendix to
the National Soils Handbook.

- Preparing a general soil map of the U.S. integrated with land resource
areas, and developing plans for its use in making small scale
interpretive maps.
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I .
- Implementing the International Soils Program.

- Improving the use of soil laboratory data.

- Expanding the use of remote sensing for making soil surveys.

- Increasing public awareness of the soil survey program and technical
help available.

- Preparing plans for completing the once-over soil mapping of the U.S.

- Improving soil survey coordination with the Forest Service and Bureau
of Land Management.

3b
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COMPUTER GENERATED SOIL MAPS
Gary W. Petersen

Agronomy Department
The Pennsylvania State University

The Role of Landsat Data Products in Soil Surveys. Image enhancements and
spectral thematic maps were developed for an area of arid and semiarid range-
land in east-central Utah using Landsat digital data. Both enhanced images and
thematic maps proved useful for manual interpretation of soil unit boundaries.
Ancillary cartographic information and soil boundaries were digitized,
spatially registered, and merged with the Landsat data. The resulting composite
images demonstrated that the spectral patterns portrayed on the Landsat data
products could provide information concerning the spatial orientation and area1
extent of soil units, The composite images also provided evidence that the
0.45 ha spatial resolution of Landsat is not a limitation for low-intensity
rangeland surveys. Due to its subjective and iterative nature, spectral Signa-
ture classification proved to be too costly ($.05/ha) and operationa'lly  complex
to be immediately  incorporated into a large area soil survey. Because of its
objective, inexpensive ($.005/ha), and expedient nature, image enhancement is
the most suitable input to the operational soil survey.

Production of Interpretive Maps Using a Soils Information System. Color-
interpretive computer maps have been oroduced to interface soil prouertv  data
with digitized soil mapping units. Using a Tektronix graphics tablet, three
Pennsylvania soil survey sheets from Huntingdon County were digitized, covering
115 sq km at a scale of 1:20,000. Pre-digitized data from a second area, the
Chickies Creek watershed in southeastern Pennsylvania, were obtained from the
SCS. Soil property data were obtained from the Huntingdon County Soil Survey
and from a state-wide soil properties and interpretations data base (SCS Form
5). Software was developed for line-segment error correction, polygon forma-
tion, area calculation, raster conversi,on,  and graphic display. The two data
sets were converted to compressed raster form for display on the RAMTEK color
CRT system. Colors corresponding to particular soil properties can be asstgned
to each soil mapping unit. Up to 16 pre-selected colors can be used and addi-
tional cartographic information, such as roads and gradicule lines, can be
added. The maps can be produced from line printers or plotters, as well as
from film recorders and by photographing the RAMTEK CRT screen.
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Resource Nanagement  Programing System
R. L. Cunningham

The Pennsylvania State University

Modern soil survey reports have been published, in publication stage, or
near publication stage for most Pennsylvania counties. Also, there are many
characterization data collected since 1957 that are valuable to land users.
These sources of soil resource information are often lacking in fOtV@t,  SPeCfffC-
ness, or organization to provide efficient answers to sol1 questions. Through
the cooperation of SCS and Conservation Districts, the Department of Agronomy
is developing a soil information system for Pennsylvania.

A state mapping unit legend has been complied from county legends listing
the symbol, acres, and capability class of every mapping unit. This file pro-
vides many types of state summary data, i.e.: acres of Class I land; acres of
extremely stony mapping units; acres of strip mined land. Data are identified
by county so that similar summaries for a county, groups of counties, or regions
can also be developed.

In addition to the acreage file, Penn State requested and received from
the state SCS a tape of the interpretations file from the Iowa State University
data processing center for the soils of the state. This file is used to add
classification, estimated properties, or interpretations to the state mapping
unit le9end. for example, all mapping units with the potential of producing
greater than 100 bushels of corn per acre can be identified and listed, the
acres totaled, and the classification of each indicated.

The third file in storage contains the characterization data. These data
can be matched. merged, sorted, edited, listed, and printed in combination with
the other two files of sot1 information. t4any of these data can form the tnput
to other programs or models that require soils information.

One additional set of soils data needs to be compiled. Although research
at Penn State has shown the delineations of soils on atlas sheets of a soil
survey can be digitized, the task of electronically storing these maps is
formidable. However the identity of the spatial extent and location of a soil
with unique qualities was the original reason for mapping soils. The potential
of adding the mapping unit boundaries to the other soils information would take
advantage of today's development in data processing, cmnunication. and informa-
tion delivery.

Soil information is basic to land use and management. The soil informa-
tton system when fully developed can assist in managing Pennsylvania's soil
resources.

I
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h.

For best uti,lit.y, the scale of mapping should not. hc m”~r
than 1 inc~h = 1320 feet. or 1: 15X40. Smaller scale mapping
is harder to read, se”, and mcnswe  from. Further,  much of
t h r  landscap”  dctai~l  which can be seen or interpixtted
from thr imagery  or photography will be lost 01‘ at least
more difficult to comp~~hcnd.

To furt.hcr improve thr soil survey  do not de1et.c surface
feat~ure  dctai  I s. IGxt.urcs such as s inkholes ,  outcrops,
springs, wcts]lOts, and important drainage courses not dis-
cernnble  hy mappable  Foi I patterns should appear on soils
maps. Cultural features such as schools or churches arc
often omitted but arc aids in usi~ng the survey. Often, even
paved roads arc not shown on the maps,  which makes  the
maps mow diff:icult to uc. The absence  of townshi~p bound-
aries  in mow rcccnt soil surveys is 3 dist.inct  disndvan-
1.agc  to a frcquc!nt  user of the s u r v e y . Nnmcs of small stl‘cams

(when named)  and t”wns should he included.
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Spodosol Studies in the Northeast
Ronald D. Yeck, SCS, Lincoln, Nebraska

For the past 5 years, we have emphasized sampling of Spodosols and closely related
soils in the Northeast States where such soils are extensive. The purpose was to
develop a broader data base which could be used to evaluate our present chemical
criteria for spodic horizons.

The laboratory analyses primarily intended to identify spodic horizons by present
chemical criteria were made on almost all horizons so the distribution of iron,
aluminum, and organic carbon could be evaluated for the entire pedon. Additionally,
other characterization analyses were made on all pedons. The data from the pedons
sampled are stored together as a data set in a computer along with similar data from
other parts of the United States (including Alaska). We plan to summarize the data and
look at the data interrelationships with help from the computer. Plans are to publish
the data and discussion of the data based on the computer summary. The publication
will be part of the Soil Survey Investigations Report (SSIR) series.

Dr. George Holmgren, a- soil chemist at the National Soil Survey Laboratory, has
developed a spodic horizon field kit. It  measures humic color of horizons in
liter-color units per gram using a modification from a water purity test. Percent
aluminum extracted by KOH at pH 10 is also measured. Dr. Holmgren’s  early data
indicate that horizons with either 10 or more l-w/g or 0.75 percent or more Al are
spodic horizons. The kits are being field tested during the 1980 field season in
Maine, New Hampshire, Vermont, New York, Florida, Michigan, and Alaska. Each of these
states will submit an evaluation of the kit at the end of the field season.

Using the data summarized from the last 5 year’s sampling and the data from the field
kit, we plan to propose modifications for criteria defining spodic horizons.

I am aware of a number of concerns about present criteria, but we need as much input as
possible from scientists who are working with Spodosols. If you have thoughts about
improving the spodic horizon criteria, I would be happy to hear from you. We need as
much input as possible prior to proposing criteria changes.
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sonc propertifs  of e free@ran)  has been affected by

This has c?ilz~ed  incomistent  identification

dense basal  till which  hss been subjectcti  to pedozencsis.  Inconsistent

'identification caGes  problems  in the classif~cztion  &qd correlation

:~~ The Eollo?ring table, compiled  from infmmztion  provided by the

respective state soil scientists in 1?7j,  dexczstr+tes  the scope  of

this problem in the Northeast.
z

Total hcreaoe  Of E‘reninan  Soils Percentage
Acres ?‘ror? i’r<%Gionn I!?hfrited E’raqj,can of StztC

cdkfcticut 3,L32,160 0 9-!O,OOO 30
DCltW;lre 1,265,U83 9,551 0 0.8
llaine 19,648,000 0 9,400,000 49

flarylnnd 6,319,OOO 390,949 0' 6.3

Mnssachusctts 5.033,000 ,O 1,00G.G00 :. 20 '.'.

licw Hmpshtie 5,7G9,000 47,250 897,750 16

HCW Jersey 4.810,000 335,000 0 7
llew York 30,G70,C00  O,G35,000 1.500.000 3 3

Pcnnsylvanin 20,797,500 B,54S,l~:l 0 30
r'ucrto  Rico 2,274.094 0 : 0

0

Rhode 1slilr.d 677,120 0 215,030 33 :

Vr,r?.-or.k 5.937.293 1,270;251 190,@00 ‘~ ”2 5

Virginia 25.45u,ooo l,OU'~,flCO : 0 4 .".,  .._,,._ .~.
West  Virginia 15,402,000 020,000 0

5.3 ..:.;:  :~.
;‘_‘.,,;;.:,
‘_ ,,

Tc-T:.L 155.393.o:cl 2l,trC1,14? 1.~,153,350 2217 -"~;:'.:':,
,, i:.+. f.< ..;..Y. -

This tJSlc Was gcnerarcd frcrn ir~,fo:_mstio:I i:rOVidict! l,y tll? rcsi>cctive St3tC :
~-~'.:

-f”!?-‘?--
:. ,.a_: ..i:;t ;’

soil  scientists. 4~.36_;~~~~~~~~.  :-I ..<.:: ._y-:

.$&,j  . . . . :.‘*_.‘;1(-.. -- :,,._t_.~_,?‘:.‘:.I;, .:,.,-,:> .._,!~“.~...
: ::. -_ .‘I, :.‘, %L...  ..L;‘.’,



,..< : answering the following questiorz:
I~~_./~,,L'~  .-

:.
1.

,_-:>_:.;..  ,,~ : ..^...
Are pedogcnic  fcatur?s  supsrimposed  on compacted material
(i.e.,

..?~ ,._._ .__-:,,
evidence of degradation rather than fornation),  or is

:.. 1.t. .1‘.,.‘:_.~  .~,__-Y.:-  - compacted material the result of pedogenic  fragipan  formation? I. _..,p?::;.zy::  y>,, ,‘(
~7. .,~ .~ 2. If both are COKKXI, ::here does each occur? What is its importance?

X0.2 can it be identified ani delineated?
I:

3. Can ue identify any of ths fornation  processes? If so, arc they
the same everyvhcre? -.

= :
-

4. How can we improve our predictions of fragipan  conditions?
How can VJr reasurc the effects of fragipans  on soil use? Does
mode of formation affect  behavior in ways now undetected? Test-
look at pore continuity, hydraulic conductivity, lateral continuity I

of frng,ipnns, lzndsczpe  position, moisture regime, etc.). vhac
taxonamic  al~tcrnstives can bc devised to make  classes more  useful?

.

DISCLISSJON

As a result of the study, the soils in the Northeast classified as
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I.

Group 1

Based on the nczzbcr  and aerial  extent of pedons  examined.  soils

with tfue genetic fragipans  were the least extensive. They were found

only on the Tug Hill Plateau area of New York and in Vermont. The New York

soils had the best expressed fragipans seen on the study. They had moderate

to strong mediam blocky secondsry  structure, and coarse prismatic primary

structure. The prim faces were well defined. In mo.st of these soils the

material along the prism faces was as hard ar.d  brittle as the matrix. Ped faces

7.

had continous  cZty f5Lxs; -5 ihe DE& i:ez-0 Pina and hrit.ile.  The





Attention s h o u l d  a l s o  be given to the oricntntion o f  t h e s e  l e n s e s .  A t

f i rst  g lance , t h e y  m a y  appear to bc parallel  to the soil surface (which  is

ev idence  o f  so i l  s t ructure ) , however  on closer  investigation the plates can

cornonly  bc f o u n d  at an$lcs  of  30 to Lb5  dep,recs to the s o i l  s u r f a c e . This

d i p  cormonly v a r i e s  l a t e r a l l y  i n  accordance  to vnriations  in  the  t i l l  dep-  ‘:_ ..

osition. Cmmonly widely spaced, weak “prisms” also  occll*. These “prisms”

have the typical blexhed  faces . Vhere  these  “pr ism”  faces  can be oixerved

with depth, it  is evident that many am stress  or  dess icat ion  f ractures . The

fractures  arc  widest  at the top and narrow with depth, In some deep exposures, ~‘,.;

the fractures are in fact gleycd faces. This gleyed material is normally ..I’ :‘:i:‘::;

more friable than the dense till  matrix. At the top of  the  f ractures ,  where”

they arc widest, it is conmmn  to find interfingering  o f  B  h o r i z o n  m a t e r i a l s .‘~ ‘~.

into  the  dense  t i l l , further  acccntuatir>g the  “pr ismat ic”  s tructure .
- . . .,;..z’.; <,” -:

.:‘~,::‘,:.:‘s-:  :‘:I....y. ,‘:.,~<,.-:...  . .
.~, ,. ~.,! i:.



f r i a b l e  t i l l  layer,  t h i s layer  i n  tur” may b c  ul;derlnin

Thcsc  arc  important  clk;lracccristics  :.:hc” mnki,ny

USC  recormncndations. 0 ° C  nay espxt ~latfr  to move

by a dense t i l l .

l e n s e s  o r  l a y e r s  f a i r l y  r a p i d l y .  Likwise, if out

intcrpreations  for  land

through these more friable

o f  these  lenses  or  f r iab le

layers outcrops, water  may be  rclcnsed  from it cxlsing  a seep. These are conmon

p r o b l e m s  cncountercd  when  ma!:ing  interpretations  for “fragipnn”  soils of  NE W

England and New York.

These dense ti l l  “pans” are not predictable by landscape position. They

are however some what predictable by landform. For example, on a drumloidal

landscape the tops, upper slopes and north end of the drumlin are normally

underlain by dense ti l l . The lower  slopes and south end of the drumlin pre

commonly covered by a more friable till. There is strong stratigraphic evidence

that much of the tills making up the drumlin core is older than the more friable

till which commonly occurs on lower drumlin slopes and on the south ends of

drumlins. At any rate, the dense ti l l  can be traced on almost all  slope positions 1

of the drumlin, Dense ti l ls  also occur along the sides and bottoms of glacial  :,,‘:.!..‘~

v a l l e y s . They arc  not  found in  co l luv ia l  or  a l luv ia l  pos i t ions  unless

or alluvial sediments are superimposed on top of  the dense ti l l . So in the

glac ia l  landscape  the  dense  t i l l s  may occur  in  may different  s lope  pos i t ions .
:-‘, 1I,,., .,,

They do not occur only in stable,  undissected, normally gently  sloping to nearly ~~

l eve l  pos i t ions  typ ica l  o f  pedogenic  fragipans.  In all  areas studied, the d e n s e

t i l l  could  be  t raced  up  h i l l s ,  into  dcprcssions,  and across  dissected  arcas.

In road  cuts  the  depth to these “pans” xas seen to  vary  according

pos i t ion . A t  t h e  bottou of hills the “p;ln” was buried under colluvium.

llillsides  the “pz~ns’vcrc  shallo:~~cr  due  t o  e r o s i o n . They were n o t

l a n d s c a p e  p o s i t i o n .  They wrc, in fact,  indepcndcnt  o f  p o s i t i o n .

s t r o n g  cvidencc  that the “pans” i n  ttlesc arc35 :~rc inl,erited  f r o m

material  and i:crf n o t  formed  b y  pcdogcncsis.
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ver.ticns  this layer then becones a Bz ho-izon even thou&the dense and

It shou2d be stressed that tF."se pz?.s have cbarscteristics of

the dc:!se tills. They continue with depth, t&z ccr.~only  hzve lenticular I

structure, they nay contain lei:ses  of more friable materials, and

they nzy be stratified. These soils ST+ focn& intermingled with the I

soil3 described in Crou? 2.



Distinguishing hctwcfn  a soil with a r;cnetic  fragipan  and a soil

developing on essentially umltcrcd  dense ham 1 till is not too difficult

when good cxanples  of the tj<o have hecn  observed. Distinguishing betwcn a

soil with a gcnctic  fraqipx  and n soil developing  on mottled or slightly

illuviated  dense basal till is ncrf conplcx. This complexity  is due primarily

to the conventions used in design-tinq horizons. In this situation a BX indicates

a horizon with genetic properties of denseness and brittleness on the one hand,

and on the other a Bx indicates a color B horizon with denseness and brittleness

due primarily to properties of the parent mztcrinls.

I
I
1

Several alternatives for recognizing the difference  between dense till

and fragipbns have been considered. These include: (1) defining another

subscript specific for dense till. In general it is felt that there are

subscripts available p.ow which will adequately  describe the dense tills.

(2) Designate dense till with  the subscript "I". In the latest revision

of Chapter  4 of the Soil Survey Kanual  the subscript 'lx-('  is defined as follows:
.__

"This symbol is used with C to ir.dicatc  layers of weathered bedrock or saprolitc, ._
,..

such as igneous rock or partly consolidated soft sandstone, siltstone, or ,;:

shale that roots cannot enter ~\:cfpt  along  fracture planes. The natcrial  can be

dug with a spade." The dense tills commonly have weak to strong fiksility  a& :,,:'.
.- . . . .

do shales. Normally this has been described as lenticular  or platy  structure ._'~.'.._ ,:1.: "

by soil scientists. The dense tills zct vfry sinilsr  if not identical to silt-

stone or soft shales, that is, paralithic  materials. This then %ould  cause the

series and particle-size control section to stop at the paralithic  contact. -..

.I.

This seems  to be a logical altcrnativc  if the dense tills do stop roots and ’‘i-,.-.. ,, ..!~
. ~. . . . i, :_. .;: i . . . ._,*

inhibit water  penetrnticn. I:OWever, further  investigation into the series  ., i:,,
:~’ ‘_ ,:I ~.I . . . !...

rapped over dense till indicates t?izt the tcxturc  or physicill



to terminate  the control sccticns at the con+zct  with the dense till;

(3) Recognizing c?cnsc tills in Soil Thsano~y  at the Great Group Level.

It is witten in Chnptcr 5 of Soil Taoncmy  that nt the Family  level,

soils arc grouped acccrding  to sinil6.r physiczl  and chemical properties

that affect response to nanaqcrnent and maipulation  for use. This includes

thickness of soil penetrable by roots, properties important to the movement

and retention of water. and to aeration. These statements on the intent of

the Family grouping sax& to sux!arizc  the significant properties of the

dense tills. The dense tills are not pedogenic features so classification

above the Family level would? be inconsistent with the intent of Soil Taxonomy;

and (4) designating the essentially  unaltered dense till as a C horizon without

any subscript and adequately describes the material. The primary objection

to this is that these tills are very significant to users of soil information

in the Northeast and some mechanism is needed to emphasize their presence

in the soil profile. Several states are, however , recognizing dense till in

this mar‘ner. In particulx, calcareous  tills are handled this way.

PROPOSAL

,

The key to the problem in identifying these "pans" is in the term "genetic."

A fragipan is defined as a genetic soil horizon. This is a proper definition -.:I
. ‘..Y

as these situatior.s do occur. Dense basal till, however, is not a product of .,..'.

pedcqenesis,  although  it h?s the features
1:. L,

of firmness and brittleness and a
I

., ,._ I'.:;  '~

few other associated fcnturcs  in ccmrwn  with fragipans.

The symbol used to indicate the fragipall  when  symbolizing soil horizons..,,__..._.._

4-f-
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characteristic of fragipans,  but som horizons designated  "x" lack other

features chnrnctcris:ic  of frn::ipans."  This character  is dofined  similarly

in Appendix 1 of Soil Tnxonornv.

This definition should be revised as follows: "This symbol is used to

indicate the properties of firmess, brittleness  or high bulk density. These

features are characteristic of fragipans  and dense basal tills."

This revision will allow these important characteristics to be noted in

the horizon designation without regard to the origin of the properties. It

also rm~ovcs  the classification bias of the "9' character and makes it more

consistent with the other characters used. It has been argued  that these

subscripts are supposed to imply that a pedogcnic  process has taken place.

This is not consistently true. The subscripts f, g, p, and r are not the 'L..-  '::.
.’ .’

result of pcdogcnesis. The syirbol cn can be used to indicate the presence of . . .",.,.~.

concretions but the source  dots nof have to be the soil in which they are
.._

found. The symbols h, ir, and t are illuvial  accumulations which definitely .,~.>.
:_..,

imply a pedogenic process. They are not, horicver, necessarily  diagnostic

horizons frox Soil Taxonomy. An h, ir, or,
7 ..’ my:,,  ‘. ;

t could be used on a strata which -:.a,
‘;;:-.: >..i.

is n result  of sedimentation instead or pcdogencsis. It can bc seen then :,~,;:,:.',

that thcrc really  is no consistency in tllc  irnlilications  of the subscripts,
.~ .:
;'1 -'."

: ?'_.

They arc used to dcsignatc  a describable  fcnture  of the soil profile. T h e y  ,~: ,:>::-:‘;,:
_~. -....; - c,

. T.. !.‘.Y ::...
should not bc used to imi'ly arlyth?ng.

‘:“‘p,_  ,...,
‘:::.;.~:,.;.~~*.:



it can be used  on a C horizon if t!w characteristic clay distribution is

In the definition of frngip~ns, tlic eccurnnce  of clay skins is

Therefore, it npj>cars  thrlt tllc ":i" character can bc used for

a fragipan  or for somcthinb:  that is firm, dense and brittle but that doesn't

have the clay distribution characteristic of ? frasipan. Dcnsc till seems to

qualify under  this definition. It is obvious that this definition implys  a

43

pcdogenic  origin but provides an exception.

The determination as to the presence  or absence  of a frngipnn  will be

made in the clsssification  of the soil. When the 5" character is used and

the horizon qualifies as a fragipan, the soil will be classified in one of

the Eragi great groups. Vhen the horizon does not qualify as a fragipan the

soil of course, will not be placed into a fragi Swat group.

RECLASSIFICATION OF SERIES

This list shows

the 72 series  used

proposal.

I have attenpted,

and Proi:osals  and by

yet still effective,

your responses  to it

the changes that will be needed in the classification of

in the mcsic and frigid areas of the Northeast under this

,

by the process of sutmitting  to you a scrics  of arguments

-.
analyzing your responses, to deternine  the most acceptable, ’ :*.I

solution to this difficult problcn.
.‘.

This proposal and '%! ::.

will detcrminc  the final solution.
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Northeast Soils Research Committee (NEC-28) Report

Peter L.14. V e n e m a n
University of Massachusetts-Amherst

.

The 1980 Northeast Soils Research Committee Meeting was held on
January 9th and 10th in New York City. Dr. C.R. Frink, the administra-
tive advisor to this committee, expressed faith in the future of ag-
ricultural research and predicted that more federal funds might become
available, especially in the form of competitive grants. Dr. E.V.
Miller from the SEA, expressed similar feelings, and also predicted
that the Hatch allocations would be the same or somewhat higher than
last year’s appropriation. This still amounts to a decrease in real
dollars, given the present rate of inflation,

John Rourke reported about progress in the SCS programs in the
Northeastern region. The mapping program in several states approaches
completion, but it will probably take until the 1990’s for all soil
reports in the region to be published. He also discussed a proposal
for a regional project in Soils and Land Use. No action was taken
was taken on this subject because it only involved a statement of
objectives and not a true research proposal. Paul Giordano from the
T.V.A. discussed some of the current research,projects  in which that
organization is currently involved. His main interest was with fly
ash research and other powerplant related problems. Dr. Frink pre-
sented the progress report from the soil nitrogen committee (NE-39),
which had met at the same location just.prior  to the NEC-28 meeting.

State reports on soils related research and research needs as
well as the progress report from the “heavy metal” committee (NE-961
were presented during the following day. It was decided to recommend
the continuation of the NE-96 project with some minor changes in the
study objectives.

The next meeting will be held on January 14, and 15. 1981 either
in New York City or another location to be decided by the chairman of
the committee.

NESRC-I



National Work Planning Conference Report
Peter L.M. Veneman

University of Massachusetts-Amherst

The 1979 National Technical Work Planning Conference of the National
Cooperative Soil Survey was held on January 29 to February 2 in San An-
tonio, Texas. Over 60 scientists representing a variety of academic,
state, and federal agencies participated.

Six committees had been formed prior to the meetings. A substantial
part of the committee work was already done by mail, and the discussion
papers on a formal draft were distributed at the beginning of the con-
ference. The reports were discussed by each committee in two 3 hour
meetings, and all remarks and recommendations were then incorporated into
a final committee report.

During several general sessions fhe current status of the Soil Survey
was discussed by a number of SCS administrators. Representatives of
other federal agencies and other Soil Survey information users reported
on their needs as far as soils information is concerned.

Participants from foreign countiLes  (Canada, Syria, England, the
Netherlands, and France) commented on the progress of their soil surveys
and often stressed the importance of Soil Taxonomy, especially in tropical
countries where less detailed surveys are often desirable.

The final committee reports were discussed during the last two days
of the conference. Three committees (Surface Horizon Characteristics
under Different conditions,  Water Supplying Capacity of Soils for Differ-
ent Plants, and Confidence Limits for Soil Survey Information) needed
additional time for further assessment of the issues and development of
recommendations. The suggestions of the other committees (Long Range
Objectives of the National Cooperative Soil Survey, Use of Family Class
in Design of Map Units, and Review and Test Soil Water Section of the
Revised Soil Survey Manual) will be used for policy guidance and/or
incorporation into the National Soils Handbook or Soil Survey Manual.

NTWPC-scs-1
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I CONNECTICUT AGRICULTURAL EXPERIMENT STATION REPORT

David E. Hill

In our study of septic tank longevity in the Town of Glastonbury,
Connecticut, an additional 5-years data was added to the 1973 inventory. From
an 18-year record we now estimate that the linear projection of the half-life
(50% cumulative failure of the septic system population) of all systems is
36.3 years an increase of about 9 years from 1973. The increase is due to
the elimination of a segment of the 1973 population of systems in homes
connected to sewers. These systems were failing at a higher rate than the
total population. Also 425 new systems were added whose early failure rate
was extremely low. Early failures have been virtually eliminated because the
town requires spring percolation testing and observation holes detecting
perched water. If septic systems are segregated according to soil type, half-
lives range from 27 years in loose glacial till to 53 years in compact glacial
till. Shorter half-lives in loose glacial till are attributed with smearing
of infiltration surfaces with silt and clay during construction of the system.
Increasing the size of the system by a factor of 1.2 in loose tills with fast
percolation rates should overcome the problem.

Soil interpretations for waste disposal (CAES Bull. 776) have been de-
veloped for septic wastes, sanitary landfill and land application of sewage
treatment plant effluent. Each mapping unit has been rated for both limita-
tions and potentials. Best management practices are enumerated for each soil
type and use.

A long-term study of phosphorus movement in a 6 x lo-foot isolated soil
block has been completed in an area with a seasonal water table perched over
bedrock at 30" depth. The system is normally aerobic from May to October and
anaerobic during November-April. Anaerobiosis can also be induced by flood-
ing the moat surrounding the cell and adding sugar as a carbon source in the
treatment water. The system was dosed with waste water containing 12 ppm P,
2 or 3 times each week, for 2.5 years except when the soil was frozen.
Analysis of P concentrations collected from sampling ports at 18" and 30"
showed that heterogenous soil conditions created by worm holes, old root
channels and structural units of soil may produce breakthrough to ground
water before all sorption sites are fully saturated with P. Renovation of
waste water over long periods of time reduces the sorption capacity for P but
that resting of the soil under aerobic conditions increases the potential for
additional P sorption. Regeneration of sorption sites were diminished during
resting periods when anaerobic conditions occurred. The onset of anaerobi-
osis in a system that contains abundant sorbed P creates a rapid lowering of
P sorption capacity. We conclude that anaerobic conditions may enhance
mobility of P and its discharge to ground water in soils that have sorbed
abundant P through continual waste water applications.

Mapping of Connecticut soils by the Cooperative Soil Survey was completed
in 1979. Since it is difficult to observe the statewide distribution of soils
from county reports, a General Soil Map was prepared that identifies 31 map
units. We have recently completed a report that describes the composition of
the map units, lists the important physical and chemical characteristics and
identifies the limitations of the soils for many uses including cropland,

CT-l



Storrs Agricultural Rrperiment Station Report
Harvey  D. Luoe

A soil-parent material study is being conducted involving seleated soil
series formed over glacial till in the highlands of Connecticut. It  is
hypothesized that the solums  of a number of soils previously thought to have
formed entirely in glacial till are actually formed entirely or partially
in aeolian material. Efforts are being made to resolve this question using
the scanning electrcn microscope and mineralogioal  identification. Geol-
ogists have identified two tills of different ages in southern New England,
one of Woodfordian  age snd, en earlier till  possibly of the Altonien sge.
Both a friable ablation component end a compact basal component of the
younger till have been recognized while only a compact basal component has
been recognized in the case of the older till. The younger till tends to
be distinctly coarser than the older till. Both the basal and the ablation
component of the younger till are usually a sand or loamy sand in texture
while the older basal till is typically a fine sandy loam but may vary from
a sandy loam to a loam or silt loam. Field studies indicate that certain
soil series are presently being mapped more or less exclusively on either
the younger abl.ation till, the younger basal till or the older basal till
while other series are mapped across two or more of these till “types”.
The Canton soil appears to be formed in an aeolian capping over the younger
ablation t i l l , Soils of the Montauk series are formed in an aeolian capping
over the younger basal till. Soils of the Paxton series appear to us to be,
in some oases, formed in an aeolian capping over the lower basal till while
in other oases it is formed entirely in the lower basal till. The Wood-
bridge and Ridgebury  series are presently being mapped over both the older
and the younger basal tills. The pedons of Woodbridge and Ridgebury that
we have observed occurring on the younger till are taxadjuncts.

Measurements with a pocket pentrometer gave equally high values for
both the younger and the older basal till. However, measurement of
hydraulic conductivity gave values that were higher and more variable for
the younger till. Bulk density values were high (1.6 - 1.9 g/:/cc) in both
t i l l s . Additional studies are being made of the chemical and mineralogical
properties of these soils (and tills).

A study is being conducted involving the cor@arison of water quality
in?two different watersheds in eastern Connecticut. One watershed is forest
while the other is in corn and hay. This latter watershed is receiving high
levels of nutrients via oow manure and commercial fertilizers. Both water-
sheds ooour on drumlins and are underlain by compact basal till that occurs
at two to three feet below the surface. The soils on both watersheds oom-
pose a toposequence  of soils. The soils on the farmed watershed include
the well drained Paxton,  the moderately well drained Woodbridge, the poorly
drained Ridgebury and the very poorly drained Whitman. The soils of the
forested watershed differ from the farmed watershed in that the Pax-ton  soil
is absent and is “replaced” by the Montauk soil. A series of open wells
and suotion  lysementer have been installed within each watershed. Soi l
water end groundwater are being alalysed  for NO
Ca, Eg, Na, and K.

3-N, N02-N,  NH4-N,  C l ,  P ,

CT-I



MAINE AGRICULTNML EXPCRIMBNT STATI@N RBPGRT

Robert V. Rourke

Activities of the various umnbers of the research staff that are
of interest to individuals concerned with soil survey in the Northeast
are in the areas of soil characterization, soil fertilization and
soil series interpretation.

Soil characterization activities during 1978 and 1979 include
field sampling and laboratory analysis of the Au Gras, Bccket,
Coffeelos, Colton, Monson and Skerry soil series. A study of organic
carbon levels in flood plain soils of Western Maine was initiated in
the fall of 1979.

A lime requirement test has been developed to predict lime needs
to reach a soil pH of 6.0 or 6.5 based upon the source of acidity in
Maine soils. Slow releases sources of N were compared to area in
establishing and maintaining sod along roadsides and in gravel pits.
A micronutrient fertilization study of apples on a Marlow soil
was completed and showed that Zn, Cu, Mn, and MO remained near the
soil surface and were recycled in the turf but B was found to increase:
in the leaf tissue and in the soil solution of the root zone.

Work has been started to evaluate soil suitability for land use
planning as it relates to domestic waste disposal in residential and
forested areas.

Extensive research is continuing into the relationships of various
soils and their properties to tree grcwth. Research areas include
site index and other tree growth msasures as related to soil properties;
the effect of pH and soil acidity on tree grcwth; relationship of the
organic pad to soil and stand properties; and the relationship of soil
properties to budworm damage of spruce and fir.

The impact of acid rain upon spruce seedlings and the interactiOn
of soil series is being studied.

The studies present the areas of intensive soils work of Maine
and reflect the input of several principle investigators, cooperators
and graduate students at the Orono campus.

ME-1
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Maryland Agricultural Experlment Statlon Repo~rt:

Cooperatl ve Soi I Survey Program
J. E. Foss~,  D. S. Fannlng; F. P. Miller

Department of Agronomy
Unlversity of Maryland

June 23, 19:JO

The following proJects  and
since the last combined meeting

A. T h e s i s

1 .

publ~lcatlons  have been ccmpleted
of cooperators:

Study of the Solls Derived from Serpentlnite  and
Associated Rocks in harylaay M. C. Rabenhorst,
H. S. Thesis, 197’3.

2.

3.

&oslon and Sedimentation on a Small Maryland
Wdtershed: L. H. Roberts, fl: S. Thesls, 1979.

&ping, Classlflcatlon~~d Characterization of
bJ&ly Han-Influenced So&s-in the District  of- - -
Columbia: C. E. .Steln,  Il. S. Thesis, r

4. Evaluation of Corrposted  Sewage_Sludse  as a Surface
i$%for&~tablshment of Vegetation on Sand and
&rla_ve  I SmnGdV-Lax- . -

---.

197r ,,,:,,
S .  J .  kralker,  H. S. Thests.

B. Pub1 icatlons  ~

1.

2.

3.

4.

5.

Darmody,.  R. G. and J. E. Foss. 1973. Tidal marsh
soils of Maryland, Hd. Agr. EXP. Sta. MP 930. 69p.

U~--W,  R. G. and J. E. Foss. 1979. Soil-landscape
ralatlonsra+of  the tidal marshes of Maryland. SD11
Scl. Sot. A m . . J .  43: 539-541.

Foss,  J.~,E.,  I’D. 5. Fanning, F. P. Hlller, and D. P.
Wagner.  1973.  Loeso dapositr  of the Eastern Shore
of Maryland. Soil Scl. Sot. Amer.  J. 42: 329-333.

Foss; J. E.. V. R. Wg;;;J”. P. Wagner,  D.  S.  Fanning,
‘and M. C. Rsbenhorst. Palsosols and relict soils
‘In Coastal Plain sediments  of Maryland. International
Soc ie ty  o f  Sol1 Science ~221.

Korcak.  R. .F. .and D. S. .Fannlng. 1975. Extractabl l l ty
of Cd, Cu, Nl, and Zn by double acid versus DTPA and
P l a n t  COntent  at eXCeSsIve  ~011 leve ls .  J. of  E n v .
Gual. 7 :  506-512..



6.

7 .

G.

9 .

IO.

i l .

Flll:ler,  F .  P .  197;. Soil  survey under pressure: The
Maryland experience. J .  S o i l  a n d  I!ater.Cons. 33(3):
104-11.

M i l l e r ,  F .  P .  1976. Soi l  character is t ics  and abliity to
renovate eff luent. Proceedings of Symposium  on Land
T r e a t m e n t  o f  Waste Ef f luents ,  Apr i l  25-26,  1978. U n i v .
of tiaryiand, p .  24-33

R a b e n h o r s t ,  II. C. and J. E. Foss. 1977. Chemical and
mlncraiogicaS examination of serpentine and associated
s o i l s  I n  Naryland. Crops end Solis Research, Eld. Agr. Exp.
S t a t i o n  10:226-230.

Rabenhorst, M. C. and J. E. Foss. 197b. Genesis of Mary-
land soils formed from serpentinite. Abstract.  American
Society of Agronomy. ~173.

\:agner,  0. P . , and J. E. Foss, 197G. Upland acid sulfate
solis of the Haryiand  C o a s t a l  P i a l n . in ternat ional
Society  of  Soi l  Sc ience ~162.

Wagner ,  D.  P . ,  D .  S .  Fnnnlng, J. C. Foss,  N. S. P a t t e r s o n ,
and P. A. Snow. 1979. Morphological and mineralogicai
features related to sulfur oxidation under natural and

T h e  foilowlng proJects  are  current ly  in  progress:

1.

2 .

3 .

‘4.

5 .

6 .

7 .

G.

&&

Geomorphic and Geologic Relationships of Elioak and
‘P.ssociated  Soils In the Piedmont of Maryland. R. G.

. . Thesis.

Study of Colts fleck Soils on the Upper Eastern Shore of
aaryiand

Study of Potential Mapping Techniques for Urban Areas
. McIlahon,  H. S .  T h e s i s .

Archeological Studies: Guatemala, El hlrador Volcanic
301 IS Of Pomp0.l  I

Study of Kitchen hidden Soils in Coastal Areas of Maryland
. L a z a d c r ,  II. S. lhesls.

Heavy Metal Sorption on Selected ilortheast  Solis: Regional
proJect

ldentffylng and Preventing Sulfur-Related Problems in Strip
klne Areas.

~Henvy  Metals In Sewage Sludge and Sol1 and Plant Systems.

disturbed upland surfaces In Haryiand. Presented at
American Society of Agronomy Meetings. In press.

1979

Darmody,
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Massachusetts Agriculture Experiment Station Report
Peter L.M. Veneman

Soil survey related research projects at the University of Massachu-
setts-Amherst include:

Heavym e t a l s . Dr. John Baker (soil chemistry) is researching the
contaninatlon  of urban and natural soils with heavy metals, par-
ticularly lead. The solubility of lead under various environmental
conditions is studied and the total amount of heavy metals in selec-
ted psdons of major Massachusetts soils is determined. Spodosols
generally contain low amounts of heavy metals, while soils from the
urbanized regions show sometimes high levels of Pb, Hi and Cd.
Hydrologic modeling, Dr. Hillel (soil physics) is involved in efforts
to mathematically describe the hydrolic conditions of a two dimension-
al model as a function of precipitation, runoff, evapotranspiration,
and other environmental factors. A gently sloping field has been
selected for a detailed study to test the applicability of different
theoretical medels. Components being monitored include changes in
phreatic surface, soil moisture condition, temperature, evaporation
and runoff. The final model will allow the prediction of fluctua-
tions in the soil water environment (ground water table, water poten-
tial, and possible moisture deficiencies). The model also will in-
clude provisions to predict the flow pattern of point-source pollu-
tants, such as chlorides, nitrates and fecal bacteria from septic
tank leaching fields.
Thatch. Dr. Hurto (turfgrass) is studying the influence of thatch
formation  at the top of the soil profile on the infiltrative capacity
and soil water retentivity. The effect of two common golf course
practices (aerification  and sanding) to minimize and correct the
detrimontal effects of the thatch layer is evaluated with the aid
of thin sections and column studies.
Soil characterization. In cooperation with the Soil Conservation
Service representative pedons of major Massachusetts soils are de-
scribed, sampled and analyzed in the laboratory to determine phy-
sical and chemical properties. The results of this endeavor will
be published together or concurrently with a generalized soil map
of Massachusetts.
Spodosol development. Massachusetts seems to be a transitional re-
gion for podzol development, The causes of Spodic horizon formation
are studied in the Berkshires  (a mountainous range in Western Massa-
chusetts and part of the Appalachians) and in Central Massachusetts
whore profile development is not as well expressed.
Septic tank disposal. Efforts are made to assess the suitability of
modified septic tank soil absorption systems as an alternative method
of sewage disposal for small towns, which lack the financial resources
to fund a conventional central sewage treatment plant.
Apple rootstocks. Modern apple orchards are characterized by the pre-
sence of dwarf fruit trees, called rootstocks, which are planted in a
closely spaced fashion. These rootstocks are more sensitive to environ-
mental conditions ‘than the bigger standard trees, in particular to
soil moisture regime and depth to growth restricting layers. This re-
search project attempts to’cvaluate  the adaptability of qple &ree root-
stocks to representative orchard soils,

HA- 1
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CORNELL UNIL'FRSITY AGRK~JL~JR&LEXPERTMENTSTATI~NRE~H~

KennethR. Olson

Antmbx ofpersonnelchangeshave occurred.during  thepasttsmyears
and they havehad corresponding impacts onourtotalprogram.  Dr. R.W.
Arnoldhas beeh cm a leave of absence foroneyear andhas beenworking  as
Director of the Soil Survey Classification and Correlation Division, Scs in
Washingtan,  D.C. KeithWheelerhasmved,on  tokecaw a soilmppsrfor  SCS
inst. Lawrence Couuty,NewYork. Keith has keen replaced by ?+slinda Dumb
and she currently handles much of the soil characterization laborati?.y  wxk.
Don Rapparlie, a field soil scientist, recently retired. Despite personnel
changes, the Soil Characterisaticm Laboratory has continued to develop and has
enjoyed the strong support both frantheJZxperimntStat.icm  and frantheAgrc-
ncmy faculty.

The analysis for 600 soil samples (95 pedons) fran ten counties was am-
pleted during the past two years. This data is being provided by the Charac-
terizaticm  Laboratory to soil survey party leaders to aid them in classifying
and interpreting their soil series. The analysis camonly includes particle
size (including fine clay), hl.k density, available misture, COLE, pH, per-
cent organic mtter, available nutrients, CEC, sum of bases, base saturation
and extractable Al and Fe. Thelabxatoryisdeveloping  the thin sectian capa-
bility to assist routinely in identifying both argillic horizons and spodic
horizons.

The laimratoq  collected and prepared 41 hew soil mnoliths for use in
exhibits, training sessions and as teaching aids. The mnoliths are available
for soil survey party leader use.

CUAE!i personnelccl-sponsoreda tswwekbasic soils training course at
&u-cy, New York for first and second-year soil sciehtists fran the Northeast.

A bill to accelerate both soil mapping and. soil characterization wxk has
been introduced in the NewYork State Assembly. We believe there is IMw a good
chance of passage since soil survey data is being used to assist in determining
agricultural value.

Work has been done in the following project areas during the past two
years :

1.

2.

3.

4.

Testing of samples of fragipans to understand better their strength
characteristics under different conditions is nearly anplete. We
hope to find relationships with properties which are easier and
quicker tomsure. Ryleachingconfined sampleswithextractants
for silica, iron md other binding agents, we hope to obtain clues
about the enviro-ts in which fragipan horizons have developed.
Soil prcductivity indexes based 0nTcN'sware jointlypreparsdwith
SCS for each county in New York having a ccnpleted  soil survey.
To assist the State Board of Equalization and Asses-t, a farm
sale analysis based oh soil survey information was made. TDN esti-
skates for soil map units in the Ithaca area were eqonmtially re-
lated to assigned appraisal values (r2 = .90). Regressions of TCN
values for soilnaps of operating f

~>~~,~~~~i~~i,4assessments ware highly predictive (r
further evaluated by E & A.
An additional study of three soil mapping units and their ability to
handle septic tank effluent is being conducted to show the value of
usingdefined soilmp units.

NY-1



5. A visual classification key of the percent of the mximnn potential
cartographic area error of delineations on a soil map was develo@.
By classifying delineations according to this system, the relation-
ships betw331delineation  canplexityand size, and the internalvari-
ability resulting frm both cartographic and classification errors
cankeanalyzed.

6. A sttiy is being corvclwt.4 of hay the tification of effective m3is-
ture by the slopepropertiesofgradient,  1wqt.h andlandscqepxi-
ticm influences the field observable morphological  and physical pro-
perties of the soil. After analyzing ca&inations and intensities
of the soil-water pmesses on individual slope canponents we hope
tabs able toconnectthese  segmsnts andaccurately  interpret the
soil landscape system.

NY-2
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Pennsylvania Experiment Station Report
R. L. Cunningham

The Soil Characterization Laboratory has been moved into 312 Armsby,
benches have been renovated, and the equipment upgraded with a new fume hood,
water still, and atomic absorption instrument. Funds were made available from
The College of Agriculture. Mr. Dick Cronce has done an outstanding job in
directing the lab activities and supervising student, graduate student, and
work study employees. Lancaster and Lycoming County data were verified and
distributed. About 125 soil samples have been analyzed in the RAMP activities.
The laboratory is participating in a sample and methods standardization study
conducted by about 15 different laboratories in the Federal and State agencies.
Graduate students are using the laboratory for .routine soil analysis. Samples
were ColleCted In Adams and Bedford Counties in June.

The following are graduate students in soil genesis and morphology studies,
their research topic, and their major advisor:

David Ball
Brian Carter
Doug Henry
Mike Hoover
John Hudak
Mark Imhoff
Terry Keene
Dale Krach
Elissa Levine

Dean Mimns
John Shaffer
Steve Sykes
Bill Naltman

Natural resource inventory
Soil development with time
Data processing of soil survey data
Parent material as a soil forming factor
Soil erosion impact on
Application of Landsat
Hydraulic conductivity
Suitable materials for
Genesis of Fragipans

corn yields
data to soil mapping
of soil horizons
sand mounds

Landsat imagery application to soil
Corn productivity potential of soil
Computer generated interpretative soil maps
Genesis of glacial till soils

Cunningham
Ciolkosz
Cunningham
Ciolkosr
Pennock
Petersen
Cunningham
Petersen
Cfolkosr

Petersen
Pennock
Petersen
Cunningham

work
All of the graduate students contribute to teaching as well as research-
responsfbillties,

The National Soil Judging Competition was hosted April 16, 17, and 18 by
Penn State. The Northeast Branch of.the~American  Society of Agronomy will be
at Penn State on June 29-July 2,~,1980.  The soil genesis faculty and graduate
students have or will assist with the soil programs assoctated  with these
meetings.

PA-l 70



A member of the Sol1 Genesis group has and ~111 participate fn the field
reviews of the active soil surveys in the state.

Progress in soil resource data storage is near the stage of a bulletin
Publication. Acreage data are being updated and the most recently revised
interpretation data tape has been received. The state SCS office has cooperated
fully fn obtaining program and data tapes. Three map sheets of Huntingdon
County Soil Survey have been encoded and interpretative maps can be displayed
on a color monitor. The ChIckles Creek watershed data tape has alS0 been
received and interpretative maps have been generated from the ORSER system
similar to those cfrculated  recently by SCS. A new CRT terminal has been
ordered to assist in handling data storage and retrieval.

The Soil Characterization storage bulldfng ~111 be used for alternate
storage of sofl survey reports.

Three graduate students, David Ball. Elfssa Levine and Bill Waltman, are
gaining field experience In soil science through a cooperative arrangement wfth
SCS. David 1s stationed in Dauphin County, Elfssa in Clearfield County, and
Bill In Butler County.

A new memorandum of understanding has been signed for'the State sofl
survey among the DER, SCS, Dept. of Ag., and PSU.

Publfcations

Baker, D. E., K.-K. S. Pfllay. A,~W. Rose, and E. J. Cfolkosr. 1978, Develop-
ment of an Approach-for Monitoring the Plant_AvalTablllty  of Transuranics
fn the Nevada Test Site Soils.

_
In Selected Envfronmental  Plutonium Research

Reports of the UAEG. Nevada,,AppTfed  Ecology Group. US. Dept. of Energy,
Las Vegas, Nevada. 157-176.

Carter, B. J. 1979. Soil Genesis and Classification Studies in Pennsylvania
W.S. Thesis. PennsylvanIa State University. 136 p,

Cfolkosz, E. J., R. L. Cunnfngham, and 6. W. Petersen. 1980. Sol1 Associations
of Pennsylvania. Pennsylvania State UnlversIty AgrononU, Series Ro. 62..

Cfolkosz. E. J., L. T. Kardos, and W. F. Beers. 1979. The Effect of Acid Wine
Drainage Water on Two Pennsylvania Soils. Soil Sci. 127. 102-107.

Ciolkosz, E. J., R. R. Parizek, G. W. Petersen, R. L. Cunnfngham, T. W. Gardner,
J. W. Hatch and R. D. Shfpman. 1980. Soils and Geology of Nfttany Valley.
Pennsylvanfa State University Agroncnny Series No. 64.

Cfolkosz. E. J., G. W. Petersen and R. L. Cunningham. 1979. Landslide-prone
Soils of Southwestern Pennsylvanfa. Soil Sci, 128:348-352.

Cfolkosz, E. J.. G. W. Petersen, R. L:Cunningham,  and R. P. Matelskl. 1979.
Soils Developed In Colluvium in the Rldge and Valley Area of Pennsylvania.
Soil Sci. 128:153-162.
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Converse, J. C.. 8. L. Carlile and G. N. Petersen, Mounds for the Treatment and
Disposal of Septic Tank Effluent. Second National Home Sewage Treatment
sylnP0s1uln. ASAE Publication 5-77. pp. 100-120.

Cronce, Richard. 1979. Mine Soil Sampling and Laboratory Analyses for RAMP
Samples in Pennsylvania, Soil Survey Horizons. Vol. 20 (4). 11-15.

Cunningham. R. L., R. P. Matelski, G. N. Petersen. R. Pennock. Jr., and E. J.
Cfolkosz. 1979. Laboratory Data.
Pennsylvanfa. USDA-SCS. 66-68.

&I Soil Survey of Crawford County,

Detar, H. R., J. J. Ross, and R. L. Cunningham. Estfmating the C Factor in the
Universal Soil Loss Equation for Landscaped Slopes. Journal of Soil and
Water Conservation Vol. 35 (1):40-41. (1980).

Doty, U. f., D. E. Baker, and R. F. Shipp. Heavy Metals in Pennsylvania Sewage
Sludges. Compost Sci./Land Utilization 19(5):26-29. (1978).

Rivers, E. D. and R. F. Shfpp. Soil Water Retention as Related to Partfcle
Size in Selected Sands and Loamy Sands. Soil Sci. 126:94-100.  (1978).

Ross, J. J,, W, R. D&far, and R. L. Cunningham. Estfmatfng the C Factor in the
Universal Soil Loss Equation for Landscaped Slopes: A Field Rating System.
Journal of Soil and Water Conservation, Vol. 35(l): 42-44. (1980).

Shaffer. John A. (1980). Soil Potential Ratlngs for Corn Production In Centre
County, Pennsylvania. M.S. Thesis.
SO PP.

The Pennsylvania State University.

Shfpp, R. F., N. II. Hooding, and D. E. Baker.
for Crop Productfon.

Land Application of Sewage Sludge

Serv. (1979).
Special Circular 255. Penn. State Univ. Coop. Ext.

Peppennan,  R. E. (1980). Background Levels of Cadmfum and Zinc in Several
Pennsylvania Soils. M.S. Thesis. The Pennsylvania State University.
90 PP.

Hoodin
3'

N. H. and R. F. Shfpp. Agricultural Use and Disposal of Septic lank
S udge In Pennsylvania. Special Circular 257. Penn State Univ. Coop.
Ext. Serv. (1979).
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This report summarizes the projects completed and the pro-
gress on current research activities since the last Northeast
Cooperative Soil Survey Conference.

1.

2.

3.

4.

5.

William R. Wright

Sewage Sludqe and Heavy Hletal Availability to Vegetable
Crops

A two year field study on the effect of a single application
of municipal sewage sludge on the heavy metal concentrations
of carrots, radishes, tomatoes,
1978.

and lettuce was completed in
Lettuce tissue accumulated the highest concentrations

of Zn, Cu, and Cd, while carrots accumulated the most Hi.
Heavy metal concentrations in plant tissue were greater dur-
ing the second year which correlated with increased DTPA
extractable soil metals.

Movement of Dutrients and Heavy Xetals from a Sewage Sludge
Landfill. C. R. Galgoxrski,  J1.S. thesis

A mini-landfill (3 x 5 x 2 meters) was constructed utilizing
municipal sewage sludge. Landfill leachate, soil water, and
ground water were sampled monthly and analyzed for various
nutrients and heavy metals. Although the concentrations of
most elements, one meter beneath the landfill, exceeded back-
ground levels, the movement of JJ03-M,  POa-P, Zn, Fe, and Cu
was the most significant.

Attenuation of Nutrients and Heavy Metals in Simulated
Endfill Columns

Leaching columns, simulating landfill conditions, were
designed to evaluate the ability of various materials to
attenuate nutrients and heavy metals from municipal sewage
sludge leachate. The filtering materials included; lime-
stone, activated charcoal, leaf compost, and topsoil placed
near the base of the columns. In general, the attenuation
of metals was greatest with charcoal, followed by limestone,
compost, and topsoil.

Correlation of Soil Series and Various Soil Properties With
"pert" Tests. P. Morneault, M. S. thesis

Pour soil series (3 sites of each) representing well drained
glacial till soils have been selected for study. These soils
range in texture from sandy loam to silt loam and represent
both compacted and uncompacted till. "Pert" rates in the B
and C horizons will be correlated with texture and density.

Physical Andy Chemical Changes Accompanying An Altered Tidal
Salt Narsh Soil. G. Chmura, ii. S. thesis

Two salt marshes, one on either side of the Palmer River,
which leads into Narragansett Bay, of similar geologic his-
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tory were selected for study. One of these marshes has
never been disturbed, whereas the other marsh contains a
network of mosquito ditches which were constructed inthe
mid-1940's. In addition to mapping vegetation and depth
profiles of the marsh, various physical and chemical pro-
perties will be measured to determine the effect of this
alteration on organic matter decomposition and release of
various elements.

6, Translocation of Zinc Through Soil Profiles

Research plots which received industrial wastes in 1974 are
currently being evaluated for translocation of Zn during
this 6-year period. Both silt loam and loamy sand soils
are included in this study.

7. Lead Accumulation From Burning Waste Oil

A network of 40 sampling sites surrounding the University
of R. I. boiler plant, which burns waste oil, are being
evaluated for atmospheric additions of lead. Initial data
suggest greater lead levels near the smoke stack and in an
easterly direction up to a distance of 3 miles.

3. Characterization

Characterization analyses of 3 profiles of each of the soils
of the Eewport Catena are completed. Similar analyses of
the soils of the Paxton Catena will be completed in 1980.

Publications

Wright, W. R. 1978. Laboratory and field mineralization of
nitrogen from fermentation residues. Jour. Environ. Qual.
7:343-346,

Wright, !3. R. and E. R. Sautter. 1979. Soils of Rhode Island
Landscapes. R. I. Agr. Exp. Sta. Bul. 429.

Wright, W. R. 1979. A state soil for Rhode Island? In Touch,
March/April. R. I. Coop. Ext. Service, Univ. of R. I.

Schauer, P. S.,
borne heavy
crops under
9:69-73.

VT. R. Wright, and J. Pelchat. 1980. Sludge-
metal availability and uptake by vegetable
field conditions. Jour. of Environ. Qual.

Galgowski, C. G. and W. R. Wright. 1980.
groundwater sampler.

A variable-depth

Issue).
Soil Sci. Sot. Amer. J. (Sept-Oct.
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Virginia Agricultural Experiment Station Report

James C. Baker
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The Virginia soil survey is a cooperative effort involving principally
the Virginia Soil and Water Conservation Commission (VaSWCC),  the United States
Forest Service (USFS), the Soil Conservation Service (SCS), and Virginia
Polytechnic Institute and State Univeristy (Virginia Tech).

Major responsibilities of each organization as outlined in the Master
Plan to accelerate the soil survey and adopted by the Virqinia General
Assembly in 1972 are as follows:

VaSWCC - overall coordination of Virginia soil survey, administration
of funds appropriated by the General Assembly and set priori-
ties for surveys in Virginia.

USFS - field mapping and interpretations of National Forest lands in
Virginia.

Scs - field mapping, correlation leadership, interpretation, carto-
graphic assistance, and publication of soil survey reports.

Va. Tech - field mapping, laboratory characterization for all surveys,
education, research and interpretation, publication of
interim and special reports.

Of the approximately 25 million acres in Virginia, 12 million acres have
soil surveys acceptable by modern standards (48% complete). At the average
rate of 750,000 acres/year (1979 average), the remaining 13 million acres
are expected to be completed by 1996.

Virginia Tech's Role in the Soil Survey

dividLge:$ie;ation.. Virqinia Tech currently employees 21 soil scientists,
counties with progressive soil surveys. Three Virginia Tech

soil scientists are assiqned to SCS field parties and one soil scientist is
assiqned to the correlation of Prince William County. Virginia Tech employees
three interpretative specialists to work primarily with urban soils problems
in Chesterfield, Loudoun, and Prince William Counties. One soil scientist is
assigned to the State Health Department to help train sanitarians in soils
work.

Recently a CMS terminal has been installed at Blacksburg to store and
recall data and to use as a word processor in manuscript preparation.

Laboratory Characterization Program

Virginia Tech provides laboratory support for all soil surveys in
Virginia. This accounts for approximately 150 pedons per year plus other
samples from special research and correlation studies. Physical characterization

VA-l
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includes particle size analysis, bulk density, moisture retention curves, and
selected engineering tests such as Atterberg limits and potential volume
charge. Standard chemical characterizations are run routinely as well as
petrographic and clay analyses on selected samples.

Teaching and Extension Activities on Campus

The following courses are offered at some time over a two year period
at Virginia Tech:

3000 level Soil Survey 3 credits
4000 level Soil Taxonomy 3 credits
5000 level Advanced Soil Genesis and Morphology 4 credits
3000 level Soil Interpretations 3 credits
5000 level Advanced Soil Interpretations 4 credits
5000 level Soil Geomorphology 4 credits
2000 level Soil Evaluation 1 credit

In addition to the above formal classroom courses (1) a two week Sumner
course to train sanitarians, etc. on urban soils problmes is offered as is
(2) a l-1/2 day short course on Conservation Inventory Resources.

Virginia Tech administrators a soil science scholarship program, funded
bythe State through the Virginia Soil and Water Conservation Commission.
This scholarship program provides funds for 12 quarters of assistance for up
to 12 students at a time such that they may be educated and field trained
as soil scientists. This program has graduated 32 soil scientist from
Virginia Tech over the past 9 years. Currently there are eight students
on the scholarship program.

Publications (1978-1989

(1)

I $1
145;
(‘5)

(7)

(8)

(9)

(10)

76

Soil Survey Chesterfield County, Virginia, 1978, Hodges, R. L., et. al.
Soil Survey Hanover County, Virginia, 1980, Hodges, R. L., et. al.
Soil Survey Gloucester County, Virginia, 1980, Newhouse, M. E., et. al.
Soil Survey of Prince William Forest Park, 1978, Elder, J. E., et. al.
Zelazny, L. W., 0. A. Lietzke, and H. L. Barwood. 1980. "Septic Tank
Drainfield Failures Resulting from Mineralogical Changes", Bulletin
124, Virginia Water Resources Research Center.
Harris, W. G., S. S. Iyengar, L. W. Zelazny, J. C. Parker, D. A. Lietzke,
and W. J. Edmonds. 1980. "Mineralogy of a Chronosequence Formed in
New River Alluvium", J. Soil Science 44:862-868.
Kitchel, 11. F., S. K. Thomas, and C. D. Peacock, Jr. 1980. "The Effects
of Drainage on a Pocosin in Isle of Wight County, Virginia", Va. J. Science,
Vol. 30, No. 2.
Reneau, R. B., Jr., W. F. Kitchel, and C. D. Peacock, Jr. 1979. "Effect
of Septic Tank Effluent on Base Status of Two Tile-Drained Soils", Soil
Science, Vol. 127, No. 2:117-126.
Blackburn, A. C., C. D. Peacock, Jr., J. L. Richardson. 1979. "Comparison
of Pipette and Hydrometer Mechanical Analysis of Selected Virginia Soils",
Va. J. Science, Vol. 29, No. 2:37
Peacock, C. D., Jr., A. C. Blackburn, J. L. Richardson. 1979. "Changes
in Mechanical Analysis Results on Soil Subjected to Prolonged Soaking in
Calgon Solution", Va. J. Science, Vol 29, No. 2:45.
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Theses on Soil Genesis, Classification, and Utilization (1978-1980)

"Septic Field Effluent Induced Soil Mineralogical Changes". 1980. Barwood,
Henry Lewis.

"Characterization, Classification, and Genesis of Cullen  Soils from the
Virginia Piedmont". 1979. Wysocki, Douglas A.

"Physical, Chemical, and Mineralogical Properties of Mine Spoil Derived from
the Wise Formation, Buchanan County, Virginia". 1979. Howard, Jeffrey Lynn.

"Soil Genesis on Relatively Young Surface Mined Lands in Southern West
Virginia! 1979. Sweeny, Larry Ross

"Erosion, Runoff, and Associated Physical Properties of a Davidson Soil
Modified with Selected Amendments". 1978. Warden, Randall L.

"A Soil Information Algorithm for the Appalachian Ridge and Valley Province
of Virginia". 1978. Hatrun,  Catherine P.

Current Research Projects

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

Statistical Variability of Soils in Virginia
(a) Composition of mapping units
(b) Variability of mineralogy families within mapping units
(c) Evaluation of pretaxonomy mapping

Landscape evaluation for slope classes using computer techniques.

Studies involving fluvial  cappings in Piedmont and upper Coastal Plain soils.

Studies relating Rhodudults to carbonate weathering and New River gravels
in southeastern Wythe County, Virginia.

Vegetative factors that have effected soil genesis in southwestern
Virginia.

Mineralogy studies of high aluminum soils developed from sericite schists
(Nason  and Tatum).

Studies utilizing remote sensing techniques to asses conditions and soil
environments related to peanut blight.

Soil development from mine spoil materials.

Studies of marsh soils in Virginia's Tidewater region.

Characterization of soils with vermiculite mineralogy.

Myersville soil study.

VA-3
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vElU!ONT  AGRICULTURAL EXPERI!.IENT  STATION

Richmond J. Bartlett

Wth a total of 1.3 professional man years devoted to

soil research, emphasis has been on mound systens of disnosal of septic
tank effluent , problems with storage of manure, soil fertility benefits

of manure, !I problens and benefits of sewage sludge, managerrent  of soil M,

survey of background level-s  of heavy metals in Vernont soils, behavior of

heavy metals in soils of the Northeast with emphasis on Cr, and study of

Al in relation to soil tests to predict fertility needs. Soil tests have

been modified so that extractable Al predicts lime requirerent and

modifies the P soil recommendation. Pundamental  research is being

conducted on the formation of soil manganese oxides and their roles as

scavengers for heavy metals and as regulators in nitrogen tranp

fornations  and other oxidation-reduction reactions in soils.

Soil research needs relate to characterization as

soils relate to greater self-sufficiency in agricultural products, dis-

posal of wood ashes, acid rain effects, sanitary land fills, other waste

disposal, and preservation of agricultural land.
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West Virginia Agricultural and Forestry
Experiment Station Report

.by
John C. Sencindiver

A significant item of interest, particularlytospil  scientists at WVU,
is that the name of the Division of Plant Sciences has been changed to the
Division of Plant and Soil Sciences.

Some progress has been made toward developing a soil characterization
laboratory. Everyone appears to agree that a laboratory should be established
but budgetary and personnel constraints have slowed progress toward the final
objective. lQw~~er, the experiment station has run a few pipette textural
analyses for SCS field soil scientists;

The Soil Conservat.ion  Service, in 1978, began a three year soil sampling
plan. Ten soil series will be sampled in each MLHA in which they occur in
the state.' Soil properties, vegetation, climatic factors and parent materials
will be compared. In December 1979, SCS published a general soils map of the
s t a t e .

In 1979 the EPA established a National 6learinghouse  on Small Wastewater
Flows at Ir!VU. The clearinghouse has five staff positions: 2 sanitary engineers,
2 bacteriologists and 1 so51 scientist (Dr. Willem van Eck). Each staff member
has or will have a student assistant.

The purpose of the clearinghouse ins to compile information on domestic
wastcwater treatment systems, on-site sewage disposal soil problems etc., and
to disseminate information and reports. The clearinghouse will essentially be
maintaining, a data bank. Dr. van Eck intends to store SCS Form 5 information
related to septic tank absorption fields and sewage lagoons.

Most of the research of the soils group at WVU involves minesoils, coal
overburdens and surface mine recl,amation. The following studies have been
conlplctcd  since the 1978 conference, and reports will soon be available.

1.

2.

3.

4.

The

1.

2.

3.

Soil Ir'ater Hclations and Root Development on Characterized Classes of
Minesoils (II.  M. Smith).

Determining and Interpreting  Minesoil Property Variations Within Mappable
Classes (1~. M. Smith).

Defining and Diagnosing Orphan Lands for Reclamation and Land Use Potential
(H. M. Smith).

Defining, Classifying and Utjlizing Minesoils and Topsoils (H. M. Smith).

following studies have been initiated since 1978:

Disposal of Fly Ash - (Keefw and Si'ngh).

Land Use Decisions Based on Open-Ended Mincsoil Taxonomy (Scncindiver).

Preventing,  Pollution by Overburden Analysis and Controlled Placement
(Sencindiver).



4. Computer Pool of Overburden Properties (Sencindiver).

5. Abandoned Mine Land Reclamation (Sencindiver).

6. Use of Waste Products in Surface Mine Reclamation (Keefer and Singh).

7. Minesoil Properties for High Priority Uses (Jacks and Sencindiver).

Papers, Reports, Publications and Theses
written since 1978 meeting.

Ammons, John T. 1979. Minesoil Properties, Root Growth and Land Use Impli-
cations. Ph.D.,Dissertation. wvu.

Ammdns, J. T., C. Il. Delp, K. 0. Schmude, J. C. Sencindiver and R. M. Smith.
1980. Defining, Classifying and Utilizing Minesoils and Topsoils. Final
Report. Grant Number 684-15-12. Submitted to USDA-SEA-CR.

Ammons, John T. and Eric F. Perry. 1979. The Relationship of Overburden
Analysis to Minesoil Properties in Post Mining Land Use. &: Surface Coal
Mining and Reclamation. McGraw-Hill, Inc. New York, NY.

Ammons, J. T., E. F. Perry and R. M. Smith. 1979. Soil Water Relations and
Hoot Development on Characterized Classes of Minesoils. Final Report. Grant
No. 684-15-16. Submitted to USDA-SEA-CR.

hmmons, J. T., J. C. Sencindi& and R. M. Smith. 1979. Topsoiling and Land
use. Landmarc. F(3): 17-20.

Gensheimer, Gregory J. 1980. Correlations  of Biological with Chemical Extraction
of Potassium and Magnesium from Some Easily Weatherable Coal Mine Overburdens.
MS Thesis. WVU.

Jackson, Larry 1'. 1979. Potassium Supplying Capacity of Some West Virgini~a
Minesoils. MS Thesis. WVU.

Keeney, Timothy Allen. 1980. Abandoned Mine Lands: Pedologic and Geologi~c
Evidence Toward Their Diagnosis and Treatment. MS Thesis. wvu.

Keeney, T. A. and h. M. Smith. 1980. Defining and Diagnosing Abandoned Lands
for Recl~amation  and Use. Final Project Report. Grant No. 7OG-15-l. Submitted
t.0 USDA-SEA-CR.

Sencindiver, J. C., J. T. Ammons and C. tl'.  Delp. 1978. Classification of
Mincsoils - A proposed Suborder. Presented at the 11th Int. Congr. of Soil
'Sci. E:dmunton,  Alberta, Canada. J": Abstracts fol- Commission Papers. 1:30.

Sencindiver, J. C.,J. T,. Ammons and R. M. Smith. 19'79. Overburden and Mine-
soil Potentials for Land Use. Invjtcd paper, WV Academy of Sci~ences. To be
publisklod in the proceedings.

Sencindivcr,  J. C'. and R. M,. Smith. 1978. Soil and Rock Properties Dcfore and
After Surface Mi~ning.  &: Youngberg, C. t,., editor. Forest Soils and Land
Use. Proceedin@ 5th North American Forest Soils Conference. p. X7-365.
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Sencindiver, J. C. and R. M. Smith. 1980. Overburden Sampling and Analysis.
F'resenLed  at meeting of American Council for Reclamation Research. Proceedings
to be published by U. S,. Bureau of Mines.

Scncindiver, J. C., R. Mb Smith and Frank Tcttenbum. 1980. Using Overburden
Field Clues and Notes on Overburden Sampling. 2: tirocecdings  of Surface
Mining for Water Qxility. WV Surface Mining and Reclamation Association and
WV Coal Association. Charleston. 7 p.

Sturey, C. S. 1979. Chemical Variations Within Mappable Classes of hlinesoils.
MS Thesis. v,vu.

Sturey, C. S. and J. C, Sencindiver. 3979: Chemical Variations Within Mappable
Classes of Minesoils. Agron. Abstracts p. 196.

Tcttcnburn, F. M,. 1980. Overburden Characterization and Its Role in Premine
Planning of Two West Virginia Surface Mines. MS Thesis. WVU.

van Eck, Willem A. 1980. The Great Valley: Physical Constraints - Soi~ls.
Ifl: Water in the Great Valley: People - Problems - Decisions. Proceedings
of the 1979 Fall Public Meeting. Interstate' Commission on the Potomac River
Hasin. Rockville, MD. p. 12-15.

Wickline, A. N. 1978. Developmcntnl Changes with Time in Surface Mine Soil
During,  the Initial Five Years Since Reclamation. MS Thesis. WVU.

Extension Publications by W. A. van Eck:

1978 "Onsite Wastewater Disposal, Conference Proceedings, 1978". WVU Land
and Water Info. Bull. #l (with P. G. Moe, R. E. Anderson and
R .  %alt.zman).

“Land Use Potentials,  Fayette and Raleigh Counties". WVU Soil Survey
Info. Hull. h'8.

"Land USC Potentials, Jackson County". WVU Soil Survey Info. Bull. f/9.

1979 "Prime Farmland Retentjon". WVU Land and Water Hull. #2. a5 p.

"Land Use Potentials, Wood and Wart Counties". WVU Soil Survey Info.
Bull. #fS.

“Land Use Potentials, Brooke-Hancock-Ohio Counti~es". WVU Soil
Surn?y Info. Dull. #3.
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Conference Committee  Reports

Committee 1, Criteria for Land Capability Classification - Fred Gilbert, - 83
Chairman

Committee 2, Soil-Wetness Classes and Soil-Water States - Bob Rourke, - 90
Chairman

Committee 3, Post Mapping Role of Soil Scientists - Art Kuhl, Chairman - a3

Committee 4, Soil Survey Interpretations made at Categories Above the
Series Level - Oliver Rice, Chairman

- 97

Committee 5, Evaluating the Adequacy of Older Published Soil Surveys - - /03
Bob Cunningham, Chairman

Committee 6, Soil Water Terminology and Hydrologic Modeling - Tom Calhoun, -/Da
Chairman

Comnittee 7, General Soils Map and Bulletin of the Northeast - Ed Ciolkosz, - /j4-
Chairman

Committee 8, Northeast Soil Characterization Study - Ed Ciolkosz, Chairman - // 6



REPORT OF COMMITTEE 1

Criteria for Land Capability Classification

Committee Membera

Chairman - Frederick L. Gilbert, SCS, Syracuse, NY
Vice Chairman - Dr. Raymond F. Shipp, University Park, PA
Dr. James C. Baker, VP1 & SW, Blacksburg, VA
Dr. Richmond J. Bartlett, Univ. of Vermont, Burlington, VT
Walter J. Ellyson, SCS, Morgantown, WV
Richard L. Googins, SCS, Richmond, VA
Amos L. Oleson, SCS, NETSC, Broomall, PA
Dr. Roger Pennock. Jr. University Park, PA
Dr. William A. van Eck, West Virginia Univ., Morgantown, WV

Background:

The grouping of soils into capability units, subclasses and
classes is one of the most important interpretations made of
soil survey information. The definition of the categories in
the land capability classification system are given in Agricul-
ture Handbook No. 210, issued September 1961. The criteria for
the various categories is stated qualitatively, not quantita-
tively. This permits judgment to be used with the ensuing
difficulties when we must coordinate these interpretations.
Tax assessment of farmland in a number of states is based on
the land capability classification system by legislation: The
time has come for us to quantify the criteria.

Committee Charge:

1. Develop guidelines for quantifying the criteria used for
capability subclasses.

2. Test this criteria on selected soils in the Northeast on
the basis of MLRAs.

What was done;

The Chairman developed a rough draft of a flow chart (Appendix
1) as an attempt to organiee the current convention being used
to assign "problem groups" in the land capability system. This
was mailed to the committee on January 30, and again on March
18, 1980. A summary of the responses to the proposed flow
chart follows:

l-l
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Report of Committee 1 (Contd.)

Questions and comments about the chart mailed on March 18___~_ -~--..-~~--_---~~__.~..  ..~_L
1980:

1.

2.

~,~-~~  3 .

4.

5.

6.

7.

8.

Ellyson, Shipp, Pennock

Rock fragments refers to stoniness? (Should be changed to
stony or bouldery since rock fragments includes all pieces
Over 2 null in size.)

Ellyson

Where do soils fit that have about 50 percent or more
coarse fragments in the surface layer, i.e., very cherty?
Does the "K" factor cover these? (The "K" factor should
cause these soils to be included in a "S" subgroup.)

ElQson

It would seem that occasional flooding could also fall in
the "w" group depending on the time of flooding. (The com-
mittee should consider this point.)

Shipp,_Pennock,  Oleson

Should we allow dual subclass, i.e.: IVew? (The committee
should consider.)

ShiE, Pennock~ --~

Questioned soils less than 40 inches to bedrock getting an
'# Sal limitation.

ShilpL Pennock__~

Questioned "moderately well drained" being a "w" limita-
tion.

Oleson
ii----.,. the subclass criteria must provide for the clear iden-
tification of those soils with an erosion hazard or limita-
tion."

Oleson_~-

All soils in a Udic Moisture Regime, not subject to fre-
quent flooding, on a slope of 3 percent or less would have
a subclass of w or 6. It is my opinion that we have soils
fitting these characteristics that have an erosion limita-
tion that is equal to or greater than a wetness or soil
limitation. Caribou gravelly loam might be one example.
Also, 1 have no feeling for using a "K" factor of 0.17 to
differentiate between e and 6 for these soils on slopes
greater than 3 percent. This would need testing in the
field.
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Report of Committee 1 (Contd.)

9. Oleson

All soils in an Aquic Moisture Regime on slopes of 0
percent or less would have a w subclass. I don't have a
specific example but again, these soils on slopes of about
3-8 percent or less could have an erosion hazard and the
flow chart does not provide a means to recognize this
problem.

10. Oleson

Due to past or present use, such as overgrazing, some
soils with class 2 rock fragments may be eroding. Is it
important to show this condition even though it may be a
result of improper management?

11. Richmond Bartlett and William A. van Eck also responded
saying they would be unable to participate in the commit-
tee work this year.

Recommendations:

(1)

(2)

(3)

It is the recommendation of this committee that the flow
chart (Appendix 1) be tested during the next two years,
checking all phases of soil series against this guide. It
is further recommended that the guideline for determining
capability class and subclass that was developed by Lloyd
E. Garland in 1960, be updated and incorporated. The
committee should report back to the conference in 1982,
and recommend adoption or rejection of this guide or a
revised one.

The committee endorses and recommends that, beginning in
1982, all soils be rated using an objective scheme such as
the one presented in Appendix 1.

The committee recommends that subclass not be given more
than one problem symbol. If additional information is
needed in the land capability system, the land capability
unit concept should be used.

Attachment
Appendix 1
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<20" TO BEDROCK .20” To BEDROCK

Go to Table G- -

I ,

EXCESSIVELY OR ?

SOMEWHAT EXCESSIVE- WELL DRAINED
MODERATELY

LYDRAINED WELLDRAINED

Class1



Phase

Stony or bouldery, Class 1 a 2
O-25 percent slopes
25+ percent

Stony
All slopes

or bouldery, Class 3, 4, 5, or 6

Class
Class

TABLE
Stony or bouldery class
3, 4, and 5
6

TABLE

B

E
Post drainage condition

Slight to moderate limitation after drainage
Severe limitation after drainage
Very severe limitation after drainage
Drainage not feasible for commonly grown crops

TABLE f!

Coastal.plain

O-2 percent
2-5 percent
5-10 percent

lo-15 percent
15-25 percent
25+ percent

Drainage Class
Well and moderately well
Somewhat poor and poorly
Very poorly drained

Other Subclass

O-3 percent,
3-B percent
8-15 percent
15-25 percent
25-35 percent
35+ percent

I
IIe

IIIe
IVe
Vie

VIIe

TABLE E

drained
drained

Subclass
Vw

VIW
VIIW

TABLE r

Available water (inches/30-inch  depth)
2.5-3.75 -

Subclass

VIC
VIIC

VIIC

Sclbclass
VIIS
VIIIS

Subclass
IIW

IIIW
IVW
VW

Subclass
11s

2.0-2.5 - with moisture retentive layer wltnln bU" 111s
2.0-2.5 - no moisture rententive layer within 60" IVS
(2.0 - with moisture retentive layer within 60" IV6
(2.0 - no moisture retentive layer within 60" VIIS

TABLE G
Subclass

Rock lo-20 inches of surface
Numerous Rock outcrops (Class 2)
Rock - shattered easily weathered shale -

less than 10 inches of surface
Hard rock less than 10 inches of surface
Class 3 & 4 rockiness
Rock outcrop

l-7
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Committee 2 Soil-Wetness Classes and Soil-Water States

Chairman R. V. Bourke, University of Maine .

Vice,C!hairman F. D. Childs, SCS, WV

Committee Members

EC. Bracey, USDA, FS, VA
C.F. Eby, SCS, NJ
D.S. Fanning, University'of Maryland
W.F. Hatfield, SCS, W
G.W. Peterson, Pennsylvania State,University
D.D. pector, SCS, VA
W.E. Russell, USDA, FS;.WI
J.W. Warner, SCS, NY
D.L. Yost, SCS, VT
H.D.,Luce, ,University of Connecticut .,

Charge 1 Evaluate the proposed system of describing soil-wetness
classes included in the revision of Chapter 4 of the
new USDA;SCS Soil Survey Manual for soils,in the
Northeast selected on,a WLBA basis.

Charge 2 Evaluate the adequacy of existing,,soilmoisture  data in
light of the revision of Chapter 4 of the new Soil
Survey Manual.

Charge 3 Evaluate the adequacy and institute the use of terms
describing ~the soil water state, ,i.e., ,dry, slightly
moist, very moist and wet. ’

DISCUSSION ~

Charge 1 There are soils in two or'more ULPA areas which may,
as a result of climatic differences, have different wetness-classes.

Therefore, data is needed to evaluate this condition since the
presence or absence of water in the soil will not be tied to

.- biologic activity in determining wetness-class, The relationship
of soil wetness-class and soil'drsinage class is not always 'close.
This only points out thatsoil-wetness classes'represent an added
description of soil conditions.

The absence of data to evaluate wetness‘in“benchmark 'soils is
a problem. Whether the presence of a water table will be determined
on a cumulativn or consecutiveday'bdsis  will iiifiuence the wetness-
class' designation. A strong case'for consecutive day evaludtion
can be built by those charged with soil interpretation for either
limitations, suitability or potential.
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Currently, popular description of soil-wetness class is
awkward and methods of presenting this information in the non-'
technical sedtion'of the soil su:vey report should be developed.

In forested sites, wetness-classes to a 3 meter depth
would be of value. This would entail the addition of only one
nrxe class between 3 and 1.5 metersand would be of considerable
use on sandy soils.

Charge 2 Adequate soil moisture  release data is available
in the Northeast for many soil mapping units. There is less data
concerning soil-wetness. An effort willbave to be made in the
ensuing years to define the wetness-class of major soil series
in the region.

Measurement should be taken at frequent intervals and
would be at least on a weekly basis% .determine the soil-wetness
state. ~.

Charge 3 The adequacy of four soil:water  states is~sufficient
to describe soils in the field. The consistency of descriptions
between individuals, regions or states must be maintained. Dry
or wet states have been defined. Soil water states between 15
and 0.3 bar and between 0.3 and O.Olbar,will  be increasingly
difficult to separate as,moisture tensions approach 0.3 bar values.
~Relationship  between ease of a6lding. texture, organic content,
and porosity will be of necessity be estimated in establishing
the water state. Because of this problem, a three category system
could be used until adequate and consistent methods ,of separation
are developed.

Recommendations

Charge 1 A trial period is needed~to test soil wetness-
classes and demonstrate their usefulness. The effect of there
classes in splitting soil series because of topographic position
or MLRA as a result of varying wetness periods needs evaluation.
The addition of a wetness class between 1.5 and 3 meters could
be of value in certain instances. ,, :

Charge 2 Frequent monitoring of the wetness-class benchmark
soils ranging from moderately well drained through somewhat poorly
drained that cross MLRA lines should be used as a starting point
for evaluation. Location of,sites on experiment station farms
,may assure longevity and enhance cooperation.I

The Technical Service Center should assume coordination in
soil series selection.

. .

Soil survey parties should~establish  observation point early
in the.surwy~thatsoil  wetness-classes be determined before the end

~'a .‘.of the,survey.
,: .’ ,. . ..\ ,:

,: . .
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Soil dryness be field evaluated using the neutron probe,
gypsum block or other appropriat? method.

Perched water tables need to be noted and it will be necessary
to install sealed observation wells with perforation restricted
to the five depths areas: 3 to 1.5m, 1.5 to lm, 1 to 0.5m, 0.5 to ’
0.25111, and 0.25m to the soil surface.

Charge 3 A three class system be used to define soil water
state (dry, moist, wet) until guidelines are developed to separate
very mist from moist.

General Recommendation:

This committee should be discontinued as these charges will
be evaluated as Chapter 4 of the new Soil Survey Manual is used
in the field.
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REPORT OF CONMITTEE 3

POST MAPPING ROLE OF SOIL SCIENTISTS

CHARGES

I. Determine the future needs for and the role of soil scientists
(Federal, State, private) in the Northeast following the completion of
field mapping.

II. Determine the experience and the academic and technical train-
ing needs of future soil scientists in a post nztpping  era.

Committee Members:

Peter E. Avers Robert E. Francis
William F. Beers Eugene Hanchett
P. Beers Arthur B. Holland
Kenneth R. Olson George Swecker
Sidney A. I.. Pilgrim Hugo Thomas
Fred P. Miller (Vice Chairman) Arthur D. Kuhl (Chairman)
Dennis A. Darling

CHARGE 1 - Deternine the future needs for and the role of soil scientists
(Federal, State. private) in the Northeast following the completion of
field mapping and publication of soil surveys.

The soil survey workload in a area or state with completed soil survey
reports includes such diverse activities as routine soil interpretations
for resource planning and onsite investigation of soil problems, soil
potential ratings, and RAMP and new mining programs in affected areas.
It includes high intensity soils mapping where the published soil survey
does not have sufficient detail. Also included are the digitizing of
soils maps, keeping soil interpretations current. recorrelation  and
supplemental soil reports to extend the life of the soil survey, and
keeping soil series and Soil Interpretations Records (SCS-SOILS-S)
current with the state of the art of soil survey. Last, but certainly
not least, soil characterization studies must be directed towards soil
interpretations with less emphasis on soil classification.

The teaching needs in areas with completed soil surveys must be care-
fully analyzed. This includes field level training of resource planners
in the many uses and in the limits of soil surveys up to and including
university level training in all aspects of soil science.

All of the cooperators in the National Cooperative Soil Survey should be
involved in determining these workloads. It is very important to make
these decisions prior to the end of mappping and before the technical
expertise of the local soil scientist has been lost due to retirement,
change of job classification. or transfer to another area or state with
au active soils mapping program.
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Listing "feds that can be satisfied by specialists other than soil scientists
and needs that can be satisfied only by soil scientists is ii convenient method
of quantifying Charge 1. These needs are as follows:

A. Soil survey needs that can be satisfied by specialists
other than soil scientists:

1. Routine general soils interpretations from published
soil surveys or unpublished soil surveys can be made by soil conservationists,
resource planners, etc.

2. Soils IMPS can be digitized by trained technicians.

3. Engineering data from soil surveys and the estimated
proper:;~es in the Soils Interpretation Records can be used by engineers
t" estixace the suitahilit), of soils for engineering uses.

material can be determined

5. The interdiscipliwry cooperation between research
and practical aspects of soil surveys can be provided by many specialists.

I;. Soil s~z-vay needs that can
scientists:

be satisfied only by soil

1. Keep the soil resource data base current. This includes
updating; Soil Interpretation Records (SCS-SOILS-S) and revising soil
series descriptions. as needed.

2. Reeorrelate and publish supplemental soil reports
for outdated soil surveys.

3. Carry out soil characterization and field investigation
work with special emphasis toward soil research directed toward soil interpre-
tations.

4. Onsite investigations involving complex soil and/or
land "se conditions.

5.
RAMP, PI.-566,  KC&D,

Specialized soil inputs into programs such as I&M,
RCA, etc.

6. High intensity soil surveys where greater detail is
needed than present in the published soil survey.

7. Translate technical soils data such as soil classification
and morphology inforwtion into more usable forms for the use of laymen and
other technical disciplines.

a. Trai" soil survey data users such as soil conservationists,
resource planners, and engineers in the use of soil surveys at the local
level.

9. Prepare small scale soil and interpretation maps for
statewide and regional use.
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10. Provide soil scientists' input into interdisci-
plinary teams that use soil data in resource planning such as soil
potentials.

11. Provide sophisticated soil data to resource planners
where routine soil data arc inadequate.

12. Support the NCSS objectives including program
improvement and development.

13. Provide scholastic training at the college or
university level in soil science.

CHARGE 2 - Determine the experience and the academic and technical
training needs of future soil scientists in a post mapping era.

A. The work that field soil scientists do in the future will
be quite different than the type of work they perform while soil mapping
is in pragress. There should also be a corresponding but lesser change
in the wrk perforwd by soil scientists at higher levels such as state
office scd Those enplqred in the academic fields. First considered is
the needed training for field soil scientists both in public and private
employment:

1. A Bachelor of Science degree in soil science or
related sciences vith at least 15 semester hours in soil related courses.
Ideally, course work should include geology, geomorphology. hydrology,
biology, engineering, 2nd mineralogy. In addition, these soil scientists
need training in nanegement  and effective public participation,

2. At least three or four years of field soil mapping
experience, preferably with part of this experience as a soil survey
party leader.

3. Experience and/or training in cartography and remote
sensing.

4. Possess good communication skills and be articulate
in both writing and speech.

5. Be familiar with at least the basic principles of
land use planning, statistics, computer systems, team interactions, and
advance soil management practices.

B. Training needs for soil scientists in higher positions
such as state offices and in academic work:

These soil scientists need all the training listed for field soil scien-
tists. In addition, a Master's or Doctor's degree is desirable, especially
in the academic field. These soil scientists can greatly benefit from a
wide range of experience such as working in different areas of the
country and doing specialized research in soiL genesis, morphology, or
soil interpretations. In addition, they need management training sppro-
priate to their positions.

3-3
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Recommendations

1. The findings of the Committee be accepted--approved by the
Conference.

2. The Committee be continued for the next Conference--
approved by the Conference.

Suggested Charges for the Next Conference

1. Define how the post mapping soil scientist should carry
out his duties.

2. Explore methods to support the NCSS in a post mapping era
at the Federal, State, and land grant college level.
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1980 NOKTHEAST COOPERATI\%  SOIL SURVEY CONFERENCE

UNIVERSITY PARK, PENNSYLVANIA JUNE 23-27, 1980

REPORT OF CO?lMITTEE  4

Soil Survey Interpretations Made at Categories

Above the Series Level

Chairman -- Oliver W. Rice, Jr.

Vice-Chairman -- Gerald W. Olson

Members __

John E. Foss Nobel T. Peterson
Robert V. Joslyn Bruce G. Watson
Niles  A. McLoda Harvel E. Winkley
Charles A. Reynolds

Charges

No. 1
Develop guidelines for making of soil survey interpretations
subgroup, great group, and suborder levels in Soil Taxonomy.

No. 2
sop guidelines for coordinating these interpretations.

No. 3
Answer the following question - Can these interpretations be
on the SCS-SOILS-5 form as presently formatted?

at the family,

accamodated

I
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Background

Before 1976, it
for taxa above

was common for interpretations to be prepared for soils named
the series level and for miscellaneous areas to be published

in soil surveys. Advisor SOILS-4, dated February 6, 1976, stated that tabled
interpretations would no longer be prepared for such units and that the inter-
pretations would be discussed in the mapping unit descriptions. The goal was
to encourage the naming of map units as phases of series. The policy was
formalized in NSH, Part I, Section 407 (4/25/76). Other references are in NSA,
Part I, Draft Section 400, Part II, Section 302.7 (a) (2) and 302.5 (a) and (b).

In February 1980, the National Office stated that it was reasonable to relax
the rules for map units named for taxa above the series level. The memo
included other proposals, including the proposal to allow the preparation
and publication of interpretations oi a phase of a series Qualified by a
rocky modifier (a qualified unit) and interpreted as a single soil as well as
for other kinds of units. Possible reasons for the proposed change are that
the goal of encouraging the naming of map units as phases of series had been
reached and that some of the TSCs wanted the rules relaxed.

The charges to our committee are applicable to maps prepared using Order 1
to Order 5 methods. The charges are especially appropriate for detailed and
general soils maps of various kinds, including meso-intensity  maps and so-
called "Natural Soil Groups Maps."

However, because of the proposed policy changes that allow preparation and
publication in current format tables of interpretations for map units named
for taxa above the series level, the committee concentrated its effort on ADP
prepared tabular soil survey interpretations for the map units in the soil survey
interpretations for the map units in the soil surveys to be published at a
scale of 1:20,000 or thereabouts.

The three kinds of map units with which we were concerned are:

1. Map units named as phases of a single taxon.

A. Nap units named as phases of a family. In the name of these units,
cither the full family name is used or the ccmunon name for a family
(the series name that has been selected to represent the family.)
Phases  of a family have been used mainly in states served by the
West Technical Service Center. I believe that units named as phases
of a family have not been correlated in the Northeast. However, any
guidelines developed should be applicable to such units. It seems
likely that some of the units named for great groups or subgroups
could probably have been correlated as phases of a soil family. A
name of this kind of unit taken from a survey arca in the West is:
Vetter family, 20 to 60 percent slopes.
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B.

2. Map

3. Map

Map units named as phases of taxa above the family level. This
kind of unit has been correlated in most states in the Northeast.
There are usually wide ranges in some soil property within such
units, although one or more properties, properties that place a
severe  limitation on the use of the soils, will have a relatively
narrow range. It appears that many such units could be named as a
complex or an association of phases of series if appropriate series
were available and if the soils were studied enough to know their
composition. Hov well the soils are characterized is a key element
in assigning names to and deciding on the appropriate interpretation
for the map units.

units named for miscellaneous areas.

units named for multiple taxa - complexes, associations and
undifferentiated units.

The general subject of our committee has been dealt with by a number of previous
work planning conference committees. regional and national. The reports of
these committees contain excellent statements of philosophy and problems,
but they did not set down criteria, procedures, and guidelines specific enough
to be used as a guide in preparing publishable interpretations for units named
for taxa above the series level.

Charge No. 1 to our committee asks that we develop guidelines. The chairman
took this to mean that the comittee prepar@ more than a discussion of the
problems and principles of making interpretations for these kinds of units.
These have been stated in the reports contained in the list of references. 1n
these references, many good ideas have been presented, such as listing in the
tables the percentages of components of mapping units, giving ranges for limits
ratings, i.e;, mod-severe, etc. The ideas that would require changes in
format were not considered simply because past suggestions have never gained
wide acceptance. Because of the need to have criteria and use them soon,
we were attempting to draw up guidelines that could be used pretty much in the
existing format and for uses for which we now make interpretations.

Connittce Action

As chairman, I solicited ideas from all committee members shortly after the
committee was established. In March, I asked Dr. Gerry Olson, Vice-Chairman
to be prepared to make a special report to the committee and the conference
on the work of Mr. Ma1 Larimer, a soil scientist from Australia, who was doing
special work at Cornell along the lines of the committee charges. At the same
time, I asked all cormnittee members to respond to material I prepared - material
calculated to stimulate thinking and creativity. Although the written response
from the committee members was not great, the discussion at the conference was
very intense and thorough which indicated a strong interest and well-developed
beliefs. The proposed guidelines  vere tested on a number of map units and were
found to give reasonable results.

4-3
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The committee and the conference believed it <<as necessary to carefully
defjne  the context in which the adopted guidelines were to be applied.

Committee discussion centered around specific aspects of use of phases  of
higher categories of Soil Taxonomy in detailed mapping and the making of more
general soil maps. It was generally agreed that higher categories should not
be used, except where absolutely necessary. In Soil Taxonomy, higher categories
are progressively less and less useful for making interpretations and higher
categories cannot be interpreted in the same detail as phases of series. The
most useful are those linked to the soil series or variants as closely as
possible and not to taxa of higher categories. It would be a mistake to map
Soil Taxonomy categories over wide areas, because those would need remapping
again in a few years. The difficulties of technology transfer in the Benchmark
Soils Project (U. of Puerto Rico and U. of Hawaii) is illustrated by the
principle -- "DETAILED RESPONSE DATA CANNOT BE EFFECTIVELY TRANSFERRED EXCEPT
BY DETAILED SOIL MAPPING". The conference stressed very strongly that in
all situations possible, map units be named for phases of series. To reinforce
this idea, the conference prepared the following statement:

"Soil survey interpretations for categories above the series level should
be used in soil survey reports for 3rd and 4th order surveys and only
when absolutely necessary for such units in 1st and 2nd order surveys.
In addition, interpretations for categories above the series could be
used for small scale generalized or natural soil group maps."

Recommendations:

Committee Charge No. 1- -

Recormnended  guidelines for making interpretations for map units named as
phases of taxa above the series level 1) included in tables in published
soil surveys.

1. Soil interpretations can be made only for components 2) of taxa that
are explicitly named in the mapping unit name and for which proportionate
extent is given in the map unit description. Such units include consociation,
complexes, associations of series, higher taxa and undifferentiated areas.

I

2. The guides (formerly called guide sheets) used for making the interpretations
arc those now contained in NSH,Part 11,Section 403. 3)

I
3. Mapping unit interpretation for a given use-soil combination will be

made only if the range of at least one soil property that would result
in the most severe rating is known. 4) The ranges would be recorded in
the map unit description and/or on Form SCS-SOILS-5. 1

4. Guidelines concerned with the span OC soil property values:
I

A. A given use-soil combination will not be interpreted if the ranges
of the soil properties determining the limitations class arc wide
enough to include SLIGHT, MODERATE and SEVERE. I
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The extremes of the span of the soil property value, say the last .
15 percent, 5) are not to be used in the application of this rule.

B. A given use-soil combination whose range  of the soil property deter-
mining the limitations class spans major portions of two limitations
classes will be assigned the more severe  limitations class if more
than 15 percent of the range is in the more severe limitations class.

Committee Charge No. 2I -

l. Interpretations for map units named as phases of taxa above the series
level should be prepared on a survey by survey basis, and computer
stored as permanent soil interpretations.

2. Coordination would be provided through the process of applying
the guides from NSH, Part II, Section 403, using the proposed
Charge No. 1. The TSC would have the responsibility of monitoring
the interpretations.

Committee Charge No. 3_-

1. The recolnmendations  for Charge No. 1 would not require changes in the
format for Form SCS-SOILS-5 or for tables included in published soil
surveys. They could result in additions and changes in the edit
programs for producing the Rating Approximation and tables. Edit
messages would list interpretations identified as questionable by
the rules of Charge 1. The edit messages would give alternative
interpretations assuming the range of the limiting property is
narrowed to the next less severe limitations class. If ratings
cannot be made because ranges in properties are not given, all
limiting properties without ranges would be listed.

Other recommendations:

1. The present committee should be disbanded and a new committee
with modified charges should be re-constituted for the next
conference.

2. The new conrmittee  would evaluate the uses of reconrmendations of
this conference.

3. The principal charge of the new committee would be to develop
guidelines for naking and presenting interpretations for generalized
soil maps - those prepared by aggregating map units into mcso-
intensity and macro-intensity maps. The charges would include
developing and testing procedures for interpreting aggregated units.
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FOOTNOTES

1)

2)

3)

4)

5)

The criteria presented and adopted should be applicable (not
produce ambiguous or inconsistent interpretation) to every kind
of unit in the soil survey area, including units named as phases
of series. We would not want to propose stricter rules for units
named for taxa above the series level than for units named for series.

In certain cases, a map unit named as a phase of a great group can
be mentally divided into phases of subgroups within the survey area
i.e., Udifluvents, loamy can be divided into Typic Udifluvents, loamy
and Aquic Udifluvents, loamy.

This is one of the primary coordination devices.

In the case where the range of knoivn soil properties indicates a
MODERATE rating but an undefined soil property has the potential
of making the rating SEVERE, no rating would be made.

The reason for using percentage of a range rather than percentage
of the soil in each limits class is because we usually do not know
the percentage of soils. This amount of information is the minimum
required. We could make better interpretations by knowing more about
the distribution of soil with soil property values within each limits
Cl&X, and we should strive for this.

REFERENCES:

Proceedings of National Technical Work-Planning Conterence of the
Cooperative Soil Survey; 1979; page 48.

Proceedings of Western Regional Technical Work-Planning Conference of
the Cooperative Soil Survey; 1972; page 122.

Proceedings of Southern Regional Technical Work-Planning Conference of
the Cooperative Soil Survey; 1972; Committee 3 report.

Proceedings of National Technical Work-Planning Conference of the
Cooperative Soil Survey; 1971; Page  203

Proceedings oE National Technical Work-Planning Gonfcrexe  of the
Cooperative Soil Survey; 1969; page 133

Proceedings of National Technical Work-Planning Conference of the
Cooperative Soil Survey; 1967; page 132

Oliver W. Rice, Jr.
Chairman, Corrnnittee  4
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Committee 5

Evaluating the Adequacy of Older Published Soil Surveys

Committee 5 Members: C. H. J. Breeding, W. J. Edmonds, F. W. Hahnenberg,
W. E. Hanna, W. C. Kirkham. 6. H. Lipscomb. J. C.
Patterson, L. H. Rivera, J. H. Ware, J. A. Fetwerda,
R. L. Shields--Vice Chairman, and R. L. Cunningham--
Chairman

Charges:

1. Develop guidelines for evaluating the adequacy of older published soil
surveys for resource conservation planning.

2. Develop procedures for updating a published soil survey. These pro-
cedures will include, but are not restricted, to the following:

a. Field techniques for determining the adequacy of soil boundaries.
b. Field techniques for determining mapping unit composition.
c. Updating interpretations.

Ourtng our deliberations, we received NSH-Part II Procedure Guide, Section
ZOO, Soil Survey Operations Management Sec. 203 - Evaluating and Updating
Published Soil Surveys. This guideline fulfills the objectives of the charges
to Committee 5. The NSH does keep its dfrectives general enough so that wide
application is achieved. This section Is included as a part of the Ci%mnittee
5 report. The Committee recommends the following editing changes to the
report:

Conmnittee  5 Review of NSH - Part II
Procedure Guide Section 200

Soil Survey Operations Management

203: Evaluating and Developing Plans for Updating Published Soil Surveys.

In the Table of Contents:

203. 1 Evaluation

Soil Map Units and Soil
Update Correlation

11 Interpretations
Aiailability of Report

Maps

Reason: The process should first determine the adequacy of soil map
units and soil maps before proceeding to taxonomic units or
soil interpretations. Neither of the latter will be of added
value unless maps are determined to be adequate. Sometimes
the supply of reports can assist in determining if a report
needs updating.
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203. 1 Evaluation

SUGGESTED CHARGE IN DPEPIIDG SEUTEUCE: Published soil surveys older than
1970 should be evaluated at 10 years or less to determine suitability
for meeting current needs. The evaluation will be done by SCS staff
cooperators.

Reason: "Periodic" has different meanings and a reasonable time frame
would be much more helpful.

SUGGESTED CHANGE 11~ ORDER OF (a) (b) and (c)

(a) Soil ilap Units and Soil Naps

(b) Update Correlation

(c) Soil Interpretations

(d) Availability of Report

(4
b)

(cl

(4

to the last sentence ADD "for sectionized land."

Update Correlation

Replace "Evaluate the" with "Develop modern"

CHAYIGE ORDER OF 2 STATEHENTS

Soil Interpretations

REPLACE "accuracy" with "adequacy."
and ADD "and need for additional interpretations"
in the first sentence.

Availability of Report

Supplies of a report should be checked to assist in developing
an updating plan for the survey area. Very few renorts on
hand might imply a different attack to updating than if several
thousand reports are available. Although reprinting can be
done, updating may be considered at that time.

203. 2 Plan for Updating

(b) last 3 words SHOULD READ: "issue as needed."

(e) Remapping

In the 3rd paragraph ADD after last paranthesis ")
for the remapped area.

Committee  5 need not be continued.

R. L. Cunningham
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HSH - PART II D!Vfl

PROCEOURE GUIDE Attachment to
Committee 5

SECTION 200 Report.

SOIL SURVEY OPERATION FlAUAGETiENT

TABLE OF CORTEIITS

203 Evaluating and Developing Plans for Updating

1 Evaluation

2 Plan for Updating

Soil Interpretations
Taxonomic Units
Soil Map Units and Soil Maps

Update Soil Map Base
Update Soil Interpretations
Recorrelate
Supplemental Soil Mapping
Remapping

Published Soil Surveys

3 Format for Supplements to Published Soil Surveys

4 Memorandum of Understanding for Soil Survey Areas to be Supplemented
and Publication Procedures

203 EV/\LUATIHG Ar!D~._DEVESOP!P~~~,PLA~~~_S'OR.~U~~~~~~~PUBLI,S~~~~~.  SURVEYS

State Conservationists are responsible for maintaining the adequacy of
published soil surveys for State and private lands. Within SCS policy and
procedure guidelines, they coordinate Service activities with representa-
tives of other Federal agencies who have the responsibility for maintain-
;;;,:he adequacy-of soil survey information on federally administered

Information in published soil surveys becomes outdated and must be
periodically evaluated to determine suitability for meeting current needs.
The adequacy of existing soil survey information can only be evaluated if
current needs are known and documented. Current needs are determined
jointly between the SCS, cooperators, and users. All updating of published
soil surveys will be based on documentation in sufficient detail to verify
the need and updating methods that will achieve Service objectives in a
cost effective manner. Updating may vary from local issuance of revised
soil interpretations to complete resurveying and publication. Two or more
published soil surveys may be updated as a group to ensure uniformity and
improve utility for planning the use and management of soil and related
resources. Technical guides will be maintained current in accordance with
SCS procedures. All updating will be by the most effective means to
achieve the objectives.
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203.1 Evaluation

The periodic evaluation of published soil surveys will be done and docu-
mented by SCS staff and appropriate cooperators. An evaluation is valid
only if there are standards against which the existing material can be
compared. Current and potential needs of users will be identified and
used as standards for the evaluation. If remapping is planned, It must
also be verified that the remapping can improve existlng soil maps for
the purposes intended in a cost effective manner. Published soil surveys
occurring in the same Major Land Resource Area or similar area, will be
evaluated to a cOrnnon base to ensure the data can be compared, transferred.
and integrated, Updating requirements will be a part of all State Annual
Soil Survey Planning Conferences. A detailed plan for all updating is
~;:IJ;;:  developed with cooperators and users. The evaluation will

:

(a) Soil Interpretations - Review the kind and accuracy of the soil
interpretations. Some interpretations may now be available and
applicable that were not included in the latest publication.
Criteria for some interpretations may also have been revised since
some older soil surveys were published. Land use changes and
increased knowledge about soil response to different uses may also
cause the need for updating the soil interpretations.

(b) Taxonomic Units - Evaluate the concepts of the taxonomic units and
determine  adequacy for defining soil map units and for supporting
the soil interpretations.

Determine if the taxonomic unit descriptions are adequate to
accurately classify the soils in Soil Taxonomy.

(c) Soil Nap Units and Soil Maps - Evaluate the composition of map units
d the variation between delineations of each unit. Determine if

gp unit descriptions adequately characterize the map units.
Identify inadequate map units and occurrence in the survey area. A
systematic sampling method that can be documented will be used. A
transecting procedure of an intensity to determine the compositlon
for naming the map units and support sol1 interpretations for
intended uses is generally adequate.

Evaluate the accuracy of map unit boundaries and the suitability
of map detail. Determine area1 extent of the deficiencies and the
degree of improvement that can be attained with updating procedures.
This might be accomplished by randomly selecting tracts of land,
such as 1 square mile, and remapplng to meet current needs and
objectives. Record all costs of remapping. Compare.new mapplng
with existing mapping and evaluate if cost of new mapping and the
additlonal information gained can be justified In ccmparison to other
alternatives for updating present information.

If eXiStbIg  soil map unit boundaries are suitable, evaluate the
base used for the soil map. If base map deficiencies are the major
problem with the existing soil map, then determine the alternatives
bases are available for preparing an updated soil map.

5-4
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203.2 Plan for Updatinq

Published soil surveys that are out of print and do not need SUPPlenEnt-
lng can be reprinted using procedures In NSH, Section 600. When an
evaluatton identifies deficiencies of a published soil survey and
supports the need for updating, a plan will be developed detailing aCttOnS
that will be taken to correct deficiencies. The TSC Head, Sol1 Staff,
will provide technjcal coordination. The following actions, singularly
or in combination, will be taken as needed to make sol1 information
adequate for current needs,

(a) U date Sol1 Map Base - Where only the sol.1 map base is Inadequate.
o tain a new base and transfer soil delineations and symbols.
Issue new soil maps as needed.

(b) &,&e Ml_&te~rpr&!tWz - Mere only the sol1 Interpretations
are i%dequate, prepare new or revised Interpretations, and issued
as needed.

(c) Recorrelate - Recorrelate when deficiencies in concepts of taxoncmic
units or map units are needed to support new or revised soil
interpretattons. As a mfnimum, the changes wtll be revtewed at
the TSC when the updated material is to receive limited local
dfstribution. Flnal correlation procedures, as stated in HSH,
Section 300, are generally needed only when extensive remapplng or
supplemental mapping Is done and the revised material is expected
to be distributed statewfde or broader.

(d) Supplemental Soil Mapping - blhen more detailed sot1 fnformation is
needed for areas of limited extent, document the purposes, map and
record the supporting  data, such as legend, map unft descriptions
and interpretations. Issue supplemental information as needed on a
local basis to achieve objectives.

(e) E$?%
- The condltfons that determine a decision to partially
limlted local distribution of the revised soil maps and

supplemental text or to resurvey and publish an entire area cannot
be precisely deflned for all situations. Many varjables can exist
for each sol1 survey area needing some remappfng and all possible
combinations are beyond advance definition. Rarely will there be a
need to remap every acre In a published soil survey, yet at some
lesser level of need, it becomes more practical and efficient to
remap and publish the entire area using the existing  informatlon  in
the most efficient manner. When remapping is needed for only a few
scattered areas9 It usually is more practical to map on an Individual
request basis.

When partial remapping is done, document supporting data,
correlate, and prepare a supplemental text (including soil fnter-
pretations). Issue updated soil maps and text to meet objectives.

5-5 /u?



SC A Link b/24/00 ctg 4

When resurveying an area or parts of two or more areas
equivalent to a survey area as defined in NSH. Section 201.1 is
planned, approval of the Director, Soils Staff, is required before
cormnitting SCS resources. Requests for approval are made by sub-
mitting to the Director, Soils Staff, a draft memorandum of under-
standing specifically documenting how the resurvey will improve the
existing material to meet current needs (see NSH, Section 202.1(b)
(2)). When approval is obtained, use procedures that apply to
surveying an area for the first time.

203.3 Format for Supplements to Published Soil Surveys

(a) Text - 0~0 standard format is prescribed for supplements to published
s surveys. Supplements in which the SCS is a cooperator will
meet the technical standards of the NCSS and be edited by the SCS
before publication. The format for individual parts of the supple-
ment will be the same as that given for soil survey text in NSH,
Section 603,1(a)(2). A supplement will:

Be prepared at minimum cost to achieve specific local
objectives;

Be given a title the same as the orlginal soil survey
publication except the words "Supplement TO" are added;

Avoid duplication of material in the original text;
Make direct reference to the soil maps and legend in the

original soil survey publication;
Have an explanation of why and how the original soil survey

is being supplemented along with the date of the supplement.

(b) Ma s
-5

- When more than a few map unit delineations shown on the
pub ished soil map need revision, then supplemental soil maps will
be prepared. The areas revised wiT1 be clearly Identified on record
copies of the old maps and on copies of the old maps for distribution
New maps and legends will meet NCSS standards and will be placed in
the supplement together with new or revised sol1 descriptions if
necessary.

If soil maps are revised on a request basis, only the revised
mapping is transferred to a record copy of the publlshed soil
survey malntalned In the field office. Maps in the record copy
will be unbound in a looseleaf 3-rlng binder.

203.4 Elemorandum of Understanding for Soil Survev Areas to be Supplemented and
Publication Procedures

A memorandum of understanding for the soil survey area is prepared for
areas where supplemental text or maps are to be prepared for public
distribution, or the area Is to be remapped and publlshed. Procedures
in NSH, Section 202.1, will be followed.

The survey area is changed from published, "F" or "S," In the CASPUSS
program to progressive,
survey area is signed.

"G," when a memorandum of understanding for the
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Soil Water Terminology and Hydrologic Modeling

Cormnittee  Chairman: Thomas E. Calhoun

Committee Vice-Chairman: Daniel D. Fritton

Members:

L. A. Douglas J. C. Sencendiver
Il. G. Grice P. L. Veneman
D. E. Hill W. R. Wright
K. J. LaFlamme R. D. Yeck
D. E. McCandless T. Brumback

CHARGE ONE-

Propose clear definitions for "perched" water table and "apparent" water table,
and "real"  water table.

Background:

Clear understanding of any subject depends on well-defined terms. This is
particularly true of technical subjects such as soil-water relations. There
is confusion on the meaning of the terms "perched," "apparent," and "real"
water tables. For example: Evidence of a zone in the soil without free water
beneath a zone in the soil with free water indicates the presence of a perched
water table. Some inhibiting layer must be present for this to occur. Confusion
occurs when water tables deep in soils or in geologic strata arc analyzed.
For example, is a water table at 70 inches to be considered a perched water
table? If so, how deep must the water table  be before it is a real  water table?
Even real water tables are held up by some impermeable layer. Clarification
of definitions is needed.

The

1.
2.

3.

4.

following cotmnonts  were made by the committee members.

The term "real" water table is not needed.
We should be concerned with the water occurring within the series control
section only.
We should not be concerned with definitions of water tables. Our primary
interest is with the zone of saturation, and the time of the year of saturation.
The water table  should be defined as it relates to soil and the geologic
meanings should be excluded.

6-l
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The following definitions were proposed by the conmlittee:

Soil Water Table: The upper limit of the soil that is saturated for more than- - -
one month within a depth of two meters.

Perched Water Table:- -

1. The water table of a saturated layer of soil over an unsaturated
layer of soil within the series control section.

2. Temporary water table caused by underlying slow permeable or
impervious soil layers.

3. The upper limit of the soil that is saturated for more than one
month and is underlain, within two meters, by a zone that is
unsaturated or seeming unsaturated zone.

4. The water table of a saturated layer of soil which is separated
from an underlying saturated layer by an unsaturated layer.

5. The upper surf&e-of a body of free ground water in a z&e of
saturation separated by unsaturated material from an underlying
body of ground water in a differing zone of saturation.

Apparent Water Table:- -

1.

2.

3.

4.

5.

6.

7.

This term is to be used when you feel the soil is saturated
throughout the series control section once the water table has
been encountered.
Height of the ground water as measured in an unlined bore hole
with a diameter of at least 2 cm.
The upper limit of the soil that is saturated for more than
one month and is not underlain, within two meters, by an unsaturated
or seeming unsaturated zone.
The upper surface of ground water or that level below which
the soil is saturated with water; locus of points in soil water
at which the hydraulic pressure is equal to atmospheric pressure.
The upper surface of a zone of saturation except where that
surface is formed by an impermeable body.
The upper surface of the permanent ground water where the hydro-
static pressure equals the atmospheric pressure; this level is
indicated by the height of the ground water in an unlined bore
hole with a diameter of at least 2 cm.
The upper surface of a body of free ground water in a zone of
saturation when the body of ground water is not confined by an
overlying impermeable formation. Where an overlying confining
formation exists, the aquifer in question has no water table.
It is not the water surface.
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Recommendations bye Conxnittee

1.

2.

3.

4.

The term "real" water table is not needed.

Water table should be defined as:
"Theuppersurface of free water, or that level in the ground
where the water is at atmospheric pressare."

Apparent water table should be defined as:
"A water table thatis not underlain by an unsaturated zone
within the depth of observation."*

Perched water table should be defined as:
"A watertable,caused by a slowly permeable
by an unsaturated zone. The normal depth of
two meters below the soil surface.

layer, underlain
observation is to

* Apparent water tables as presently defined may not always qualify as
apparent under this proposed definition.

5. The committee recommends that these three definitions be sub-
mitted to the next National Soil Survey Planning Conference
for their consideration, and that these definitions or similar
definitions as decided on by the National ConEerence  be included
in the Soil Survey Manual.

CHARGE TN0-

Recommend a procedure or develop a hydrologic model to determine the number
of drought days in soils at depths that relate to rooting depth.

Background:

Soil-water stress measurements are needed to help understand soil-plant
relationships. There are soils in the Northeast that need supplemental
irrigation during the cropping season. These needs vary with the crop grown
and with the year. Most crops produce higher yields if they are not stressed
by insufficient moisture. In some soils, a few days without precipitation can
cause  moisture stress even though the available moisture may not have dropped
to the permanent wilting point. With the climatic and soils data presently
available it should be possible to determine the time and duration OF moisture
stress. The soil moisture regimes established iu Soil Taxonomy do not supply
the needed information.

The following comments were made by the committee members:

1. Need to determine when moisture stress begins for various crops
on various soils. Develop curves for each soil and crop based

6-3
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on rainfall history. Construct a probability of moisture stress
occurring by soil, and time of year.

2. Consider moisture tension at spring thaw to bc close to maximum,
Using rooting depth and evapotranspiration,  a moisture deficit
or oversupply could be predicted from precipitation and estimated
infiltration.

3. Redefine charge 2 to include the possible prediction of total
moisture regime.

4. We should be emphasizing the collection of data used in such models,
not the development of the models. Accurate information on soil
water holding capacities, depths of root zones for various crops
and soils, soil infiltration rates, soil drainage rates, and moist-
ure retention curves are needed.

Recommendations by the Committee-

1. Since meteorological and hydrologic models such as the Palmer Drought Index
already exist and have been applied to the Northeast, it is concluded that this
cormnittee should not develop or recommend a mode. Instead, the committee recom-
mends that an increases emphasis be placed on collecting the kinds of information
needed for evaluating soil-water relationships to include excess water and
environmental quality aspects in addition to plant aspects. Examples of inform-
ation needed for hydrologic models are as follows:

a. In situ permeability both saturated and unsaturated.

b. Direction and pathway of soil-water flow especially when
channel flow is observed.

C. Potential for recharge and wastewater disposal.

d. Field water content of soil horizons at the wet (field capacity)
end of the plant available water scale after rainy periods.

e. Field water content of soil horizons at the dry (wilting point)
end of the plant available water scale during droughts.

f. More accurate profile descriptions showing rooting depth by crop
and soil.

g. Soil water relationships on a long term basis.

2. In order to implement the above information collection, the committee
recommends that a regional project proposal dealing with these issues be
developed involving some combination of SCS and the experiment stations to
be presented to EPA and perhaps others for funding. Peter Veneman has offered

//L 6-4
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to lead the proposal writing effort with Ron Yeck. The proposal should be
completed and presented at the January 1981 meeting of the Northeast Soil
Research Committee to develop the regional project base for further efforts.

1
3. Having met its charges, it is recommended this committee be disbanded.
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Comnittee 7

General Soils Map and Bulletin of the Northeast

Committee Membership
General Editor - Ed Ciolkosz

(A) Bulletin Chairman - Bob Cunningham
Chapter 1 Physiography - John Sencindiver and Ed Ciolkosz

Soil Classification - F. Ted Miller and Loval DuandtChapter 2
Chapter 3
Chapter 4
Chapter 5
Chapter 6
Chapter 7
Chapter 8
Chapter 9
Chapter 10

Vin Van tck

Entisols - Bill Wright, Lew Douglas, and John Ferwerda
Inceptisols - John Foss and Bruce Watson
Spodosols - Ron Yeck, Bob Rourke. and Sid Pilgrim
Alfisols - Art Kuhl and Fred Gilbert
Ultisols - Bob Cunningham and Del Fanning
Histosols - Dave Hill and Peter Veneman
Mollisols - Bill Hatfield and Gary Petersen
Soil Interpretations - Oliver Rice, Jerry Olson andr,

(B) Map Chairman - Horace Smith
Committee members - Fred Miller, Bob Rourke, Ed Sautter and

Gene Grice

Charges

::
To draft and publish a soils map of the Northeast.
To draft and publish a bulletin on the soils of the Northeast.

Report

1. Map Comnittee (Horace Smith, Chairman)
a) The Map Committee is in the process of drafting a general

soil map for the Northeast. The map, which will be at a
scale of 1:2,500,000,  will be about 25 x 30 inches. It
will be folded and placed in the back of the Soils Bulletin.
The Map Comnittee's  goal is to have the first draft of
the map and legend completed and distributed to the
Bulletin Chairman and individuals responsible for writing
chapters in the bulletin by early January, 1981. The
bulletin chapters can then be massaged to fit the map
legend. For the most part, this map will be a broad
generalization of the current general soils maps for the
Northeast states. The map scale will determine the
taxonomic level of the map unit names.

2. Bulletin Conxnittee (Bob Cunningham, Chairman)

a) Titles and authors of the chapters of the bulletin are
given above. The senior authors will have the major
responsibility for writing the chapter. The bulletin
chapters should be patterned after the 1973 publication,
Southern Cooperative Series Bulletin Number 174 "Soils of
the Southern States and Puerto Rico" edited by Stan Buol.
Copies of this publication are available from Stan Buol,
Dept. of Soil Science, North Carolina State University,
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Raleigh, NC 27607. Target date for the first draft of
the chapters to be in to the bulletin committee chairman
(Bob Cunningham) is June 1, 1981.

b) To date the first draft of two chapters (Ch. 3, Entisols
and Ch. 5, Spodosols) has been received.
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Committee 8

Northeast Soil Characterization Study

Committee Members

Ed Ciolkosz, Chairman (Penn State Univ.)
Ken Olson (Cornell University)
John Foss (University of Maryland)
Bob Rourke (University of Maine)
Peter Veneman (University of Massachusetts)
Bill Wright (University of Rhode Island)
John Sencindiver (West Virginia University)
Ron Yeck (SCS National Soil Survey Lab)
Dick Cronce (Penn State University)
Mel Findlay (Argonne National Laboratory)

Charges

1.

2.

Report

1.

2.

3.

To collect, distribute and analyze 10 soil samples for standard
soil characterization analyses.

To evaluate the data for laboratory to laboratory reproduci-
bility.

The following 10 samples were distributed to the soil character-
ization labs listed above (7 University labs, National SCS lab
and Argonne lab).

NESCS-1 Groveton Ap NESCS-6 Gilpin 82
NESCS-2 Groveton B2ir NESCS-7 Honeoye 82
NESCS-3 Hagerstown Ap NESCS-8 Vergennes Ap
NESCS-4 Hagerstown 82 NESCS-9 Vergennes 82
NESCS-5 Gilpin Ap NESCS-10 Sassafras 82

All of these samples except #7 (Honeoye 82) were a part of the
NE 96 project on heavy metal-soil interactions.

The data was analyzed by Dick Cronce and his report is attached.

The conference recommended that this study be continued with
additional samples and a report gi,ven at the 1982 conference.
Dick Cronce has been appointed the chairman for the continuation
of this study.
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NORTHEAST SOIL CHARACTERIZATION STUDY

Richard Cronce - Director, Soil Characterization
Laboratory, The Pennsylvania State University

Soils data generated by soil characterization labs are used exten-
sively by a wide range of users for various purposes. Soil Conservation
Service personnel use soil characterization data for establishing the
ranges in characteristics of soil series, for correlating soils within
and between soil survey areas, and for making interpretations for use
and management of soils. University personnel involved in soils research
review soils data from soil characterization labs in planning and eval-
uating their research. The soils information which is generated by
these agencies based on these data is ultimately used by public and
private concerns for a variety of purposes.

The uses of soil characterization lab data often require that soils
data from more than one soil characterization lab be grouped together.
It is then important to estimate the proportion of the total variability
in the data that can be attributed to the analytical variability within
and between labs. This information increases the confidence in the
knowledge of the true variability in the data due to the soils. This
study was generated to examine the analytical variability in soils data
being generated by soil characterization labs in the northeast and more
specifically:

1. To determine the factors which affect soil characterization
data.

2. To estimate the variabilitv  in soils data within and between
labs.

3. To consider the significance of
data to soil survey activities.

the variability in the lab

Methods and Materials

Ten soil samples representing 6 soil series (Table 1) were used in
this study. The samples included were of soils of major extent which
varied in their physical and chemical properties. All of the samples
except the Honeoye 82 were sampled as a part of the NE 96 project on
heavy metal-soil interactions. One subsample from each soil sample was
sent to each of 9 soil characterization labs involved in the study
(Table 2).

The characterization labs were requested to perform their own
standard characterization analysis, in duplicate, on as many of the
samples as possible. The resulting data were then compiled and an anal-
ysis of variance was performed on the statistical model:

Y = Lab + Rep(Lab) + Soil + Lab x Soil + E

The General Linear Models (GLM) procedure in the SAS statistical package
was used for the statistical analysis (Goodnight, 1979).

NESCS - 1 117



Table 1. Soil samples analyzed and their taxonomic classification.

__.___
Series Horizon Classification

Groveton AP coarse-loamy, mixed, frigid Typic Haplorthod
Groveton BZir
Wagerstown AP fine, mixed, mesic, Typic
Haaerstown 82

Hapludalf

Girpin AP
Gilpin B2

fine-loamy, mixed, mesic, Typic Hapludult

Honeoye
Vergennes
Vergennes
Sassafras

B2

z
82

fine-loamy, mixed, mesic, Glossoboric Hapludalf
very fine, illitic, mesic, Glossaquic Hapludalf

fine-loamy, siliceous, mesic Typic Hapludult

Table 2. Soil characterization labs involved in the study.

University of Rhode Island
SCS National Soil Survey Laboratory
Argonne National Laboratory
University of Maine
University of Massachusetts
The Pennsylvania State University
Cornell University
University of Maryland
West Virginia University

Results and Discussion

Statistical levels of significance resulting from a statistical
analysis are used to determine the probability of finding real differ-
ences in the data. The statistical levels of significance indicate that
if you say there is a difference between two populations, you might be
wrong 5% of the time (0.05 level) or 1% of the time (0.01 level). The
other possibility is that there is no significant difference (NS)
between the populations. Values of F are calculated to determine the
level of significance and, in general, the larger the F value, the greater
will be the significance of the factor. Tables 3, 4 and 5 show the F
values and statistical levels of significance of the experimental factors
for each of the soil parameters analyzed. The data show that there were
highly significant differences (0.01 level) between labs in the determinations
of sand, silt, clay, organic carbon, 15 atmospheric moisture, Ca, K, H,
CEC, percent base saturation, and pH in H 0,
There were significant differences (0.05 :

1 N KC1 and D.01 M CaC12.
evel) between labs in the
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Table 3.

I Factor

I tab

ReP(Lab)

F values and the statistical levels of significance of the experimental factors for
sand, silt, clay, organic carbon, and 15 atm moisture.
--_____ _____~.

Organic 15 atm.
Sand Silt Clay Carbon Moisture

sis
-

5
______~

F F F Sig F Sig F Sig

14.01 " 7.17 l * 3.32 l * 3.61 ** 10.51 **

1.11 NS 0.41 NS 0.80 NS 0.63 NS 3.77 **

I Soil 12984.21 *~* ** 2921.38 l l * * 3227.91 ** 2829.46 ** 1181.43 **

Lab x Soil 20.02 8.28 5.92 ** 9.25 ** 11.25 **

' = Significant at 0.05 level.
** = Significant at 0.01 level.
NS = Not significant.

Table 4. F values and statistical levels of significance of the experimental factors for
Ca, Mg, Na, K, and H.

._~,__. ___ --__--~-.-.---.-~-~
Ca Mg Na K H

- -
Factor F SiS

_.~~~.~~__~_  ____..~_~~
F Sig F Sig F Sig F Sig

Lab 31.22 ** 2.89 * 1.81 NS 26.62 ** 31.85 **

Kep(Lab) 6.89 *' 0.31 NS 1.89 NS 1.92 NS O.fll NS

Soil 1453.59 l * 2102.82 l * 485.92 l * 211.94 *+ 637.47 **

Lab x Soil 22.87 ** 40.30 ** 76.02 ** 15.69 ** 3.34 **

* = Significant at 0.05 level.
l * = Significant at 0.01 level.
NS = Not significant.

Table 5. F values and the statistical levels of significance of the experimental factors
for CEC, %E.S., and soil pH in H20, in KCL and O.OlM CaCL2.

CEC 7; B.S. Hz0 1N KCL O.OlM CaCL2
_---~-~ ._~ --

Factor F Sig F SiS F sig F Sig F Sig

I Lab 10.30 l * 46.55 20.60 4.62Rep(Lab) 0.67 NS 6.62 ** l * 4.63 ** l * 7.90 ** ** 17.8420.72 ** **

I Soil Lab x Soil 949.36 12.38 ** ** 1648.51 7.82 ** +* 1215.3813.95 l l * * 865.7916.10 ** l * 1687.73 26.37 ** **

1
I

* = Significant at .05 level.
** = Significant at .Ol level.
NS = Not Significant.
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determination of Mg. There was no significant difference between labs
for the determination of Na. There were no si
between the replications within labs (Rep(Lab) ;J

nificant differences
for sand, silt, clay,

organic carbon, Mg, Na, K, H, and CEC. There were highly significant
differences between the replications within labs for 15 atm. moisture,
Ca, percent base saturation, and pH in H20, 1 N KC1 and 0.01 M CaC12.
There were highly significant differences between the soil samples for
all parameters determined. There was also a highly significant lab x
soil interaction for all parameters determined.

The reported values and the general non-significance of the repli-
cation within a lab (Rep(Lab))  factor indicates that the replication of
an analysis within a soil characterization lab contributes the least
amount of variability to the data. Because of the relatively close
grouping of the data within any one lab, the individual groupings in the
data from several labs can be distinguished from each other. This
causes the data from the labs. to be statistically different when compared
to each other. Some differences in the data due to labs is expected due
to minor differences in methodology and other common  sources of analytical
variability such as varying lab technique.

The fact that statistically significant differences between labs
exists must be interpreted in perspective with the particular reason for
the analysis. Whether or not these differences are of PracticaTsignifi-
cance  will depend on the levels of a parameter that wish to be differ-
entiated. In other words, the range in values that exist due to the
variability in the lab analysis must be compared to the desired level of
difference to be determined in the soil samples to be analyzed.

Tables 6, 7 and 8 show the average values obtained by the individual
soi 1 characterization labs for each soil parameter determined. These
val ues are the average of all the soil samples analyzed. The tables
also show the average deviation from the mean in the analysis for each
individual lab (shown as a + figure). The small letters indicate whether
or not the average analytical results from one lab differ significantly
from that of another lab. The mean values at the bottom of the tables
are the averages of all soils and all labs. The average deviation from
this mean indicates the expected variability in the data upon repeated
analysis of a single sample by any one of the labs involved. Data not
followed by + symbols indicates the sample was not run in duplicate and
blanks (no data) indicate no analyses was performed.

The data from Tables 6, 7 and 8 can be utilized as follows. When
comparing data generated by two labs, for example, the clay data from
lab 1 to clay data from lab 4 (Table 6), you have to consider that there
will be an inherent difference in the data of up to 2.9 percent clay due
to the differences between these two labs and that the data from labs 1
and 4 will themselves vary by 1.4 and 2.3 percent, respectively. Therefore,
a difference of less than 3 percent clay is probably not a real difference
when comparing data from these two labs. As a result, it is meaningless
to try to differentiate soils by using a less than 3 percent clay differ-
ence when considering data from these two labs.

The data show that the individual soil characterization labs differ
somewhat in their ability to reproduce each others data. The general trend
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Table 6. Sand, silt, clay, organic carbon, and 15 atm. moisture data for individual
laboratories over all soils. Column values followed by the same letter
indicate no significant difference at the 0.05 level using Duncan's multiple
range test.

Lab

Percent
._ _ _ _ _

Sand Silt Clay Org. Carbon 15 atm. Moist.
- - . _ _ _ _

1

2

3

4

5

6

7

8

9

MEAN

21.4 t 1.3 a

23.2 ? 2.1 b

25.9 t 0.9 cd

24.3 ? 1.4 bc

20.7 f 0.7 a

25.7 cd

27.5 d

23.7 t 1.28
(5.4%)

54.2 ? 1.7 b 24.4 ? 1.4 b 1.23 t 0.20 a

54.3 f 2.6 b 22.5 ,? 2.1 a 1.28 f 0.05 a

1.99 1 0 .17 d

52.6 t 2.9 b 21.5 t 2.3 a 1.23 ’ 0.15 a

53.3 t 2.3 b 22.4 :' 1.5 a 1.42 * 0.09 b

1.74 c

56.7 f 3.3 c 22.6 t 3.0 a 1.22 ? 0.13 a

52.2 b 22.1 a

46.7 a 25.7 b

53.5 ? 2.55 22.8 t 2.07 1.35 _t 0.13
(4.8%) (9.1%) (9.62)

12.70 t 2.15 b

11.12 ) 1.07 a

13.12 + 0.64 b

10.24 ’ 0.45 a

12.61 i 0.77 b

10.73 t 0.90 a

11.75 * 1.02
(t7.7.'.)

Table 7. Ca, Mg, Na, K and H data for individual laboratories over all soils. Column
values followed by the same letter indicate no significant differences at the fl.05
level using Duncan's multiple range test.

mea./100 cm

Lab C?l Mg Na K H
_______.

1 6.61 i 0.31 b 1.49 ? 0.14 b 0.08 f 0.01 ab 0.18 f 0.02 ab 9.10 f 1.72 c

2 5.13 ? 1.81 a 1.60 ? 0.11 b 0.12 ? 0.04 b 0.21 t 0.04 b 9.18 ? 1.29 c

3 5.08 t 0.76 a 0.37 t 0.02 a 0.06 ? 0.03 ab 0 .17 t 0.02 ab 16.60 t 1.40 d

4 9.36 c 1.68 b 0.15 b 0.42 c 7.09 a

5 8.12 1 0.67 c 1.80 * 0.39 b 0.01 -f 0.00 a 0.12 t 0.04 a R.08 4 0.66 b

6 9.36 c 1.67 b 0.10 ab 0.19 ab

7 11.32 t 0.74 d 2.37 ? 0.11 c 0.08 t 0.02 ab 0.36 t 0.00 c 7.50 i 0.75 ab

8

9

MEAN 1.45 ? 0.86 1.61 ’ 0.15 0.08 ! 0.02 0.22 b 0.02 9.16 ’ 1.16
(11.5%) (9.3%) (25%) (9.12) (12.72)
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Table 8. CEC, "d Base Saturation, and pH in H20, in KC1 and 0.01 M CaCl2 data for individual
laboratories over all soils. Column values followed by the same letter indicate
no significant difference at the 0.05 level usinq Duncan's multiole  ranse test.

Lab

1

2

3

4

5

6

7

8

9

MEAN

-

PH
CEC % Base

(meq/lOO gm) Saturation Hz0 1N KC1 0.01 M CaCl2

17.38 f 1.93 ab 47.60 t 4.30 c 5.93 ? 0.23 c 4.94 + 0.15 b 5.47 J 0.36 b

16.25 ! 1.68 a 43.36 t 8.54 b 5.84 ! 0.34 c 4.89 * 0.25 b 5.44 ’ 0.27 ab

22.29 * 1.99 c 24.06 ! 2.95 a 5.60 ’ 0.10 ah 4.60 1 0.00 a

18.70 b 61.24 e 5.64 t 0.08 b

18.13 f 1.50 b 53.70 i 2.41 d 6.00 t 0.04 c 5.58 * 0.10 b

19.70 bc 57.47 de 5.37 a 4.73 ab 5.18 a

21.65 ?~ 1.22 c 61.36 f 2.04 e 6.28 ? 0.11 d 4.69 t 0.26 a 5.84 * 0.11 c

18.77 ! 1.66 50.68 2 4.05 5.88 t 0.15 4.80 f 0.16 5.55 ? 0.21
(8.8%) (8.0") (2.5%) ( 3 . 3": ) (3.8':)

Table 9. Linear regression equations calculated to estimate the average
deviation from the mean for the percent sand, silt and clay,
the pH in H20, 1 N KC1 and 0.01 M CaC12, the meq/lOO g of
extractable H, and the "6 base saturation.

Level of
Parameter Linear Regression Equation R2 Sig.

____- - -

sand (%) avg. dev. = 1.65 - (0.002)(% sand) 0.00 0.91

silt (%) avg. dev. = 0.34 + (0.027)(X silt) 0.45 0.03

clay (%) avg. dev. = 0.85 + (0.013)(% clay) 0.17 0.24

PH (H20) avg. dev. = -0.28 + (O.O83)(pH) 0.68 0.01

pH (1 N KCl) avg. dev. = -0.48 + (O.l34)(pH) 0.48 0.02

pH (0.01 M CaC12) avg. dev. = -0.15 + (O.O67)(pH) 0.41 0.05

Extr. Ii (meq/lOO g) avg. dev. = 0.20 + (O.O79)(extr.  H) 0.79 0.01

Base Saturation (%) avg. dev. = 7.50 - (0.039)(% B.S.) 0.37 0.07

/2 L-
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is that a couple of labs are significantly lower than the rest, a grouping
of 3 or 4 labs are not significantly different from each other, and a
couple of labs are significantly higher than the rest. Again, the
ranges and groupings vary with the particular analysis. The ability of
the individual labs to reproduce their own data also varied and the
relative precision of an individual lab as compared to the other laboratories
varied with the particular analysis. This type of information was
generated primarily to be used by the individual labs in an evaluation
of their own performance.

Over all labs involved in the analysis the variability in the data
varied with the particular analysis. The sand contents of the soil
samples showed an average deviation of t1.28% (5.4% relative), the silt
contents deviated by +2.55% (4.8% relative) and the clay contents deviated
by *2.07% (9.1% relative). The organic carbon and 15 atmospheric moisture
contents showed average deviations of +0.13% (9.6% relative) and +1.02%
(8.7% relative), respectively.

The exchangeable Ca data for the soil samples varied by to.86
meq/lOO g (11.5% relative), Mg by to.15 meq/lOO g (9.3% relative), Na by
to.02 meq/lOO g (25.0% relative), K by +0.02 meq/lOO g (9.1% relative)
and extractable H by t1.16 meq/lOO g (12.7% relative). The cation
exchange capacity values varied by tr1.66 meq/lOO g (8.8% relative) and
the percent base saturation varied by ?4.05% (8.0% relative). The pH
values in H20, 1 N KC1 and 0.01 M CaC12 varied by to.15  (2.5% relative),
0.16 (3.3% relative) and 0.21 (3.8% relative) pH unit, respectively.

This information is valuable in the assessment of soil characteri-
zation data. Instead of making decisions based only on the absolute
values reported, it must be considered that values, as determined by one
or more soil characterization labs, may vary within certain known limits.
These mean + values given at the bottom of tables 6, 7 and 8 give the
range that any given piece of soils data may have. For example, if you
characterize a soil and find that the percent base saturation is 30 percent,
this study shows that in reality, due to the variability in the lab data,
the true value may range by t4.05 percent, or from 26 to 34 percent. If the
clay percentage in the particle size control section is shown to be 25
percent, in reality this percentage ranges by t2.07  percent or from 23 to
27 percent.

The average relative variations in the data (shown in parentheses
at the bottom of Tables 6, 7 and 8) may be misleading in that if the
absolute variability in the data remains constant with varying levels of
a particular parameter, then the relative variability will vary greatly.
In order to investigate this relationship the average deviations from
the mean were plotted against the corresponding levels of several of the
parameters determined. The parameters investigated were soil pH, the
percent sand, silt and clay, extractable acidity, and percent base satura-
tion. Soil pH was investigated due to its wide use in soil interpretation.
The other parameters were investigated because of their importance in
soil classification.

A linear regression equation was then determined (Table 9) for each
set of data and the regression line was plotted (Figures l-4) to show the
trend in the data. The regression coefficients (R2 values) were calculated
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(Table 9) to examine how much of the variation in the data is explained
by the regression equations, F tests (Table 9) were performed to see if
the relationships in the data were significant.

Figure 1 gives the plots of the average deviation from the mean in
the data versus the percent sand, silt and clay. The figure also shows
the resultant regression line for each parameter. The regression analysis
(Table 9) shows that due to the wide spread in the data around the
lines, there is no significant linear relationship between the average
deviation in the data and the level of sand or clay. There is, however,
a significant relationship at the 5 percent level between the average
deviation in the data and the percent silt. The regression equation
describing this line is shown in Table 9. Although this relationship is
significant at the .03 level there is still considerable scatter in the
data as indicated by the relatively low R squared value of 0.45. An
exact fit of the data would give an R squared value of 1.00, and an R
square value of greater than 0.70 or 0.80 is normally thought to indicate
good relationships in data. The data does show, however, that as the
level of silt increases, there is a corresponding increase in the variability
of the data.

Figure 2 gives the plots of the average deviation from the mean in
the data versus the pH in H20, 1 N KCl, and 0.01 M CaC12. The figure
also shows the resultant linear regression line for each parameter. The
regression analysis (Table 9) shows that significant relationships exist
between the average deviation from the mean and the level of the soil
PH. This is true for all three methods of determining the soil pH.
This relationship was stronger for the soil pH in H20 (R2 = 0.68 and
significant at the 0.01 level) than for the soil pH in 1 N KC1 (R2 =
0.48 and significant at 0.02 level) or the soil pH in 0.01 M CaC12
0.41 and significant at 0.05 level). Although the relatively low R 4 =

R2

values indicate considerable noise in the data, all three pH methods
show that as the pH level increases there is a corresponding increase in
the average deviation from the mean. This is expected because as the pH
of the soil approaches the neutral point, the system is often less
buffered and therefore more prone to noise in the data. These results
indicate that when reviewing soil pH data by any of these three methods,
we can be more confident in soil pH values in the strongly or very
strongly acid range than for those in the neutral or slightly alkaline
range. This fact might also be considered when attempting to estimate
the percent base saturation by using soil pH values.

Figure 3 shows the plot of the average deviation from the mean
versus the level of extractable H and the resultant linear regression
line through these points. The regression analysis (Table 9) shows that
this relationship was the strongest of all the parameters investigated
(R2 = 0.79 and significant at 0.01 level). The linear regression equation
describing the line on Figure 3 states that as the level of extractable
H increases, there is a corresponding increase in the variability of the
data. This is of particular importance because of the use of the extract-
able H value in calculating the percent base saturation using the sum of
the cations method. This trend in the data is also transferred to the
base saturation data as a result of the calculations.

NESCS - 8
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Fi~,ure 1. Average deviation from the mean in the data versus the percent
sand, silt and clay,
through the points.

and the resultant linear regression line

H - pH in H20
K - pH in 1 N KCI
C - pH in 0.01 M CaCl2

Kn C

2 . 0 3 . 0 4 . 0 5 . 0 6 . 0 7 . 0 8 . 0

PH
Figure 2. Average deviation from the mean in the data versus the pH in

H 0, 1 N KCL and 0.01 M CaC12  and the resultant linear regression
l&e through the points.
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Figure 3. Average deviation from the mean in the data versus the level of
extractable H and the resultant linear regression line through the
points.
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Figure 4. Average deviation from the mean in the data versus the percent
base saturation and the resultant linear regression line through
the points.
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Figure 4 shows the plot of the average deviation from the mean
versus the percent base saturation and the resultant linear regression
line through the points. The regression analysis (Table 9) $hows  that
although there was considerable noise in the relationship (R = 0.37),
the relationship of increasing variability in the data with lower base
saturation is significant at the 0.07 level. The regression equation as
well as the raw data (Figure 4) indicate that we can be less confident
in taxonomic breaks around the 35 percent base saturation point than at
the 60 percent base saturation points, both of which are used in our
present taxonomic system. At 35 percent base saturation the average
deviation from the mean is approximately ?6%. This variability should
be considered when considering problems involving the alfisol-ultisol
break as often occur in the setting up of mapping legends and during
correlation procedures.

The investigations of the variability versus the level of the
parameter indicates that for the parameters investigated, several show
significant changes in the average deviation in the data with the level
of the parameter and several did not. Because of the varying effects
this will have on the average relative variability in the data with the
level of the parameter, the average relative variabilities reported in
this study are probably only useful in the comparison of the precision
of one type of analysis to another. In this respect the analysis per-
formed in this study may be placed in three groups. The expected relative
variability in an analysis of silt or pH in H20, 1 N KC1 or 0.01 M CaC12
is less than 5 percent. The expected variability in an analysis of
sand, clay, organic carbon, 15 atmosphere moisture, Mg, K, CEC, and
percent base saturation ranges from 5 to 10 percent. An analysis of Ca,
Na and H may vary by more than 10 percent.

As has been discussed, there were significant relationships between
the average deviation from the mean and the level of the parameter for the
soil pH by all three methods, the percent silt, the extractable H, and
the percent base saturation. When reviewing these types of data, the
estimate of the variability in the lab data can be.further refined through
the use of the regression equations given in Table 9. For example, a soil
with an extractable H value of 3 meq/lOO g will vary by 50.44 meq/lOO g
(eq. 1).

eq. 1: 0.20 + (0.079)(3 meq/lOO g) = to.44 meq/lOO g

However, a sample with an extractable H value of 10 meq/lOO g will vary
by to.99 meq/lOO g (eq. 2).

eq. 2: 0.20 + (0.079)(10 meq/lOO g) = to.99 meq/lOO g.

Tables 10, 11 and 12 show the average analysis for each of the 10
soil samples analyzed by the labs in this study. The tables also give
the average deviation in the data for every parameter of every soil.
The data show that the different soils vary greatly from each other in
most of the characteristics determined. Because of this wide range in
natural variability as compared to the relatively small variability due
to the analytical methods, all of the soils were found to be significantly
different from all other soils about 83 percent of the time.
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Table 10. Sand, silt, clay, organic carbon and 15 atm. moisture data for individual soils
over all laboratories. Column values followed by the same letter indicate no
significant difference at the 0.05 level using Duncan's multiple range test.

Soil

Groveton
AP

Groveton
BZir

Hagerstow
AP

Hagerstown
82

Gilpin
AP

Gilpin
62

Honeoye
82

Vergennes
AP

Vergennes
82

Sassafras
82

.-

Percent

Sand Silt Clav Or". Carbon 15 Atm. Moist

16.9 2 2.8 d

25.2 t 2.8 f

14.3 : 2.1 c

14.3 ? 1.6 c

19.2 i 1.2 e

16.5 t 1.8 d

53.3 5 2.0 g

9.8 ? 0.4 b

4.1 f 0.8 a

62.7 f 0.6 h

77.0 ? 3.1 j

72.5 ? 2.3 i

65.9 t 2.4 h

44.2 i 1.5 d

63.7 ? 1.5 g

60.1 f 1.8 f

35.3 ? 1.6 b

56.0 f 0.8 e

40.6 t 2.1 c

21.3 f 0.8 a

6.1 t 1.2 b

2.3 ? 0.9 a

19.8 i 0.8 f

41.5 ! 1.0 i

17.1 2 0.6 e

23.3 ? 0.7 g

11.4 + 1.8 c

34.2 + 1.0 h

55.3 f 2.3 j

16.0 i 1.1 d

3.94 t 0.15 h

1.59 t 0.11 f

1.44 ? 0.22 e

0.15 f 0.02 a

1.60 + 0.07 f

0.29 t 0.02 b

0.62 ? 0.04 d

2.55 i 0.15 g

0.53 t 0.04 c

0.23 ? 0.02 b

13.81 I 1.50 f

7.42 ? 0.61 b

9.92 ? 0.83 d

15.50 i 0.48 9

9.27 ? 0.94 c

11.16 ! 0.92 e

6.32 t 0.37 a

16.65 i 1.98 h

21.10 f 0.91 i

6.38 f 0.35 a

-

Table 11. Ca, Mg, Na, K and H data for individual soils over all laboratories. Column values
followed by the same letter indicate no significant difference at the 0.05 level using
Duncan's multiple ranqe test.

mea/100 4m

Soil Ca Mg
-

Groveton
AP

Groveton
82

Hagerstown
AP

Hagerstow"
82

Gilpin
AP

Gilpin
82

Honeoye
82

Vergennes
AP

Vergennes
82

Sassafras
82

11.72 2 1.92 g

4.01 * 0.76 b

4.79 ? 1.03 c

4.22 + 0.86 b

7.98 t 1.65 e

7.49 I 1.47 d

9.58 ? 2.56 f

11.79 + 2.23 g

15.29 t 2.74 h

1.61 2 0.59 a

1.37 ? 0.20 d

0.70 t 0.11 c

0.40 t 0.09 a

0.43 ? 0.07 a

0.63 f 0.04 bc

0.55 t 0.09 b

2.82 ’ 0.84 e

2.90 f 0.44 e

7.18 t 1.31 f

0.34 + 0.04 a

Na K H
_

0.04 i 0.02 bc

0.07 ? 0.02 e

0.04 i 0.02 bc

0.06 f 0.07 de

0.03 f 0.02 b

0.04 t 0.02 bc

0.00 ! 0.00 a

0.17 i 0.15 f

0.32 f 0.11 g

0.05 t 0.02 cd

0.18 ? 0.06 b

0.21 ? 0.09 c

0.35 i 0.11 f

0.23 ? 0.07 d

0.17 ! 0.07 b

0.22 ? 0.09 cd

0.10 J 0.07 a

0.26 i 0.09 e

0.44 * 0.13 g

0.12 ! 0.07 a

N E S C S  - 1 2

16.63 i 1.30 h

14.03 t 1.28 g

10.95 ? 1.36 e

12.59 : 1.45 f

6.16 ’ 0.54 c

4.63 t 0.79 b

0.80 ~’ 0.18 a

9.10 - 0.63 d

6.12 0.72 c

4.84 * 0.52 b
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Table 12. CEC, X Base Saturation, and pH fn H20
soils over all laboratories.

, in KCL and in 0.01 M CaC12 data for individual
Column values followed by the same letter indicate no

significant difference at the 0.05 level using Ouncan's multiple range test.

Soil

Groveton
AP

Groveton
BZir

Hagerstow
AP

Hagerstown
82

Gilpin
AP

Gilpin
02

Honeoye
82

Vergennes
AP

Vergennes
62

Sassafras
82

29.71

CEC

+ 1.28

(meq/lOO  gm)

h

18.77 f 0.72 f

-,

16.53 f 1.12 d

!7.48 t 0.99 e

14.75 t 1.56 c

12.90 f 1.20 b

13.32 t 3.35 b

24.07 i 2.41 g

29.68 t 0.13 h

6.90 t 0.61 a

44.45 f

9: Base

5.27 e

26.90

Saturation

t 4.92 a

33.66

.___

+ 6.43 d

28.27 t 5.57 b

59.13 t 6.06 f

63.55 t 7.04 h

93.39 ? 2.08 j

61.97 ? 5.26 g

77.50 f 4.72 i

30.09 t 7.35 c

6.02 f 0.13 f

6.09 i

Hz0

0.22 g

5.47 ? 0.13 c

4.77 f 0.15 a

6.11 t 0.22 g

5.96 I 0.26 e

7.33 f 0.36 i

5.75 * 0.20 d

6.45 t 0.22 h

5.02 ? 0.13 b

5.18

PH

t 0.11 f

4.99 ?

1N KCL

0.16 e

4.49 ? 0.05 c

3.59 1 0.09 a

5.13 ? 0.09 f

4.74 f 0.21 d

6.32 2 0.54 g

4.80 t 0.05 d

5.01 f 0.16 e

3.97 ? 0.15 b

5.64 t 0.09 e

5.71 f 0.34

0.01 M CaCL2

f

5.16 t 0.21 c

4.30 ’ 0.16 a

5.82 * 0.25 g

5.63 1 0.27 i

7.00 t 0.32 i

5.50 i 0.20 d

6.17 f 0.23 h

4.47 + 0.11 b
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Conclusions

The soil characterization data generated by the laboratories in
this study show that statistically significant differences exist between
labs for all the soil parameters determined except Na. Within laboratories,
however, there is a relatively high level of precision in the analytical
data. In general, the expected average deviation in the data from any
of the laboratories included in this study ranges from 5 to 10 percent
but is as low as +2.5  percent and as high as e25.0 percent. The total
variability in the data from within and between laboratories was found
to vary somewhat with the level of several of the parameters. This fact
causes the confidence in the data to also vary over the level of the
parameter and this is of particular importance in the use of the extract-
able H and resultant percent base saturation data. Although variability
exists between and within laboratories, this variability is small compared
to the natural variability between the soil samples analyzed in this
study and the soil samples analyzed were significantly differentiated
from each other about 83 percent of the time.

It is recormnended  that this study be continued until the 1982 work
planning conference. The university personnel involved in this study
should come to an agreement on what additional information is needed and
the number and types of soil samples to be included in this further
study. Perhaps the methods utilized by the laboratories involved should
be compared in order to determine possible beneficial aspects of the
methods producing the lowest variability with the least labor input.

Recommendations

Reference
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BUSINESS MEETING

The business meeting was called to order at lo:15  a.m. on June 27,
1980 by Chairperson Ed Sautter.

1. Ed Ciolkosz announced that the format for the proceedings of
the 1980 conference will be sent out to the speakers, committee chairman
and experiment station representatives shortly after the conclusion of
the conference (attached is a copy of this letter).

2. The location of the 1982 conference was discussed and it was
decided that it will be held in New York State, probably at Cornell
University in Ithaca. It was also decided that it will be associated
with the Northeast American Society of Agronomy meetings (probably the
week before the NEASA meetings).

3. Fred Gilbert was named vice chairman for the 1982 conference.

4. John Sencindiver was named the second experiment station NE
representative to the National Soil Survey Conference, The first repre-
sentative is the experiment station conference chairman or vicechairman.

5. Membership of the Northeast Soil Taxonomy Cormnittee is as
follows:

Name

F. Ted Miller (chairman)
John Sencindiver (1)
Peter Veneman (2)
Jim Baker (3)
Walter Russell (4)
Bruce Watson (5)
Fred Gilbert (6)

Location Period*

SCS, Broomall, PA permanent
West Virginia Univ. 1979-82
Univ. of Mass. 1980-83
Va. Polytechic.  Inst. 1981-84
F. S., Milwaukee, Wis. 1979-82
SCS, Burlington, Vt. 1980-83
SCS, Syracuse, N.Y. 1981-84

(1) replaced Ed Ciolkosz (1976-79)
(2) replaced Bill Wright (1977-80)
(3) replaced Harvey Lute (1978-81)
(4) replaced Ed Sautter (1976-79)
(5) replaced Dick Googins (1977-80)
(6) replaced Carl Eby (1978-81)

*Term is for three years. The term ends on January 1st of the concluding
year.

6. The conference format and number of committees was discussed.
In general the participants liked the format and smaller number of com-
mittees. A considerable amount of discussion centered around a technical
vs. non-technical conference format, and it was concluded that the con-
ference should continue as a technical conference, although more experts
from other fields such as engineering, geology and forestry should be
asked to serve on the committees.

Business-l
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7. Opinions were asked for on the question of giving people a
choice of a committee or if conittee assignments given directly by the
steering committee would be acceptable. No strong feeling either way
was voiced by the conference. Some comments were voiced about having a
greater input on the steering committee from the experiment stations.
The suggestion was taken under advisement.

8. Ted Miller announced that the NE Soil Taxonomy committee was
going to have a lot of work to do in the near future. There are many
proposals and problems that will have to be resolved in the next few
years in soil classification.

Meeting adjourned at 11:47  a.m.
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T H E  P E N N S Y L V A N I A  S T A T E  U N I V E R S I T Y
I19 TYSON B”lLDlNG

liNlVlRSlTY PARK, PENNSYLVANlA I6WO2

To: Speakers, Committee Chairman, Experiment Station Representative of
the 1980 Northeast Soil Survey Conference

From: Edward J. Ciolkosz (Conference Vice-Chairman)

Date: July 16, 1980

Subj: Proceedings of the 1980 Conference

As most of you know, the proceedings of our conference are assembled
and distributed by the vice-chairman. The vice-chairman does not
print the proceedings. Thus, we ask you to type, reproduce, and-send
to the vice-chairman (E. Ciolkosz for the 1980 proceedings) your talk,
committee report or experiment station report.

In order to get continuity in the proceedings, please follow the
instructions given below in preparing your materials.

All Information (Talks, Committee reports and Expt. Station reports.)

:.
8 l/2 x 11 paper

3:
Single space typing
Printed on both sides (front and back)

4. One inch margins right and left.
5. 150 copies
6. Do not staple the pages together, send them as separate sheets.

Talks (papers, etc.)

1. Format as indicated under All Information.

2. At the top of the 1st page.

a. Title of talke
b. Author and organization of the author (SCS Washington D.C.,

Pennsylvania State University, etc.)
c. Body of the talk or paper.

Committee Reports

1. Format as indicated under All Information.

2. At the top of the 1st page.

a. Committee nunber
b. Committee title

AN EO”AL.  OPfQRT”N,TY  “NlVERSlTY
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3. Followed by committee members (indicate chairman and vice-chairman
and committee charges.

;:
Followed by the conittee report plus reconraendations.
Pagination

a. Paginate the committee reports with the committee
number plus page number in the bottom center of the
page. For example, 2-1, 2-2. etc.

Experiment Station Reports

1. Fomlat  as indicated under All information.

2. At the top of page one:

a. Name the Agr. Expt. Station. For example,
Maryland Agriculture Experiment Station Report.

b. Author

3. Followed by the Report.

4. Pagination

a. Paginate the report using the Post Office abbreviation
of your state plus the page number (in lower center of
page). For example MO-l, MO-2, etc., MA-l, MA-2, etc.

EJC/las



COXFERE!:CE SLWlARY

F. Ted E!iller
Head, Soils Staff
SCS, Northeast TSC

As you know, the National Cooperot!ive Soil Survey has always been a dynamic
program. Ye have had to continually make adjustments to meet the increasing
demand for foils information to an increasingly more learned and sophisticated
clientele. Our progress in meeting this demand is the result of the excellent
cooperation of participants of the Xational Cooperative Soil Survey. Conferences
such as the one we are just concluding are the key to the effectiveness of this
cooperation.

I believe we have had an excellent conference. The general presentations
on the first day were very good. h'e had very good committee reports and exceptional-
ly good committee discussions throughout the week. I wish to personally thank
each of you, conunittee chairman, members, and participants, for the efforts you
have made to make this a successful conference. I also wish to thank our gracious
hosts, here at Penn State, for making this a very enjoyable experience. as well.
I believe they deserve a special round of spplause  for the excellent tour on
b!ednesday afternoon. It will go down in my book as the best organized tour that
I have ever attended.

In conclusion, I would like to leave you with the following thoughts:

1.

2.

3.

Although we did have considerable discussion this week on the future
needs of soil survey, I believe this will receive even greater attention
in the years ahead. We need very broad and innovative views on future
work as ve begin to complete mapping in the Rortheast. We should not
confine ourselves just to the traditional itezns of remapping, recorrelat-
ing, and re-publishing. Rather, we need new and innovative approaches
to making our soil surveys nore useful.

\!e all recognize the importance of close comunication  with our pears.
That’s the basis of our conferences - to discuss and exchange ideas. We
rust not, however, lose sight of the importance of interaction between
us as soil scientists and those who use our soil surveys. We need more
dialogue between us and the user similar to the presentation made on
Tuesday by Leonard Tritt of Pennsylvania Department of Environmental
Resources. I suggest we give this some consideration in planning our
next conference.

Several of you have expressed concern as to how k-e get the needs in
soil survey that we have discussed here relayed to our Administrators.
The only thought I have at the mor?.ent is to encourage each of you to
brief your supervisor on the major topics discussed here at our conference..
I certainly plan OP, doing that.

.-
Again, thanks to each of you and have a safe and pleasant trip home.
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BY-LAWS OF THE

NORTHEAST COOPERATIVE SOIL SURVEY CONFERENCE

Purpose, Policies and Procedures

I. Purpose of Conference

The purpose of the NECSS conference is to bring together representatives
of the National Cooperative Soil Survey in the northeastern states for
discussion of technical and scientific questions. Through the actions
of conittees and conference discussions, experience is summarized and
clarified for the benefit of all; new areas are explored; procedures are
synthesized; and ideas are exchanged and disseminated. The conference
also functions as a clearing house for recommendations and proposals
received from individual members and state conferences for transmittal to
the National Soil Survey Conference.

II. Participants

Permanent participants of the conference are the following:

The SCS state soil scientist responsible for each of the 13 northeastern
states, District of Columbia and staff soil scientist of the Caribbean
area; Connecticut, Delaware, Maine, Maryland, Massachusetts, New Hampshire,
New Jersey, New York, Pennsylvania, Puerto Rico, Rhode Island, Virginia,
Vermont and West Virginia.

The experiment station or university soil survey leader(s) of each of
the 13 northeastern states and Puerto Rico.

Head, Soil Correlation Unit, Northeast Technical Service Center, Soil
Conservation Service.

National Soil Survey Laboratory Liaison to the Northeast.

Cartographic Staff Liaison to the Northeast.

One representative from each of the Eastern and Southern Regions of
the U.S. Forest Service.

On the recommendation of the Steering Committee,  the Chairman of the
conference may extend invitations to a number of other individuals to
participate in committee work and in the conference. Any soil scientists
or other technical specialists of any state or federal agency whose
participation is helpful for particular objectives or projects of the
conference may be invited to attend.

By-laws - 1 /3&s



III. Officers

A. Chairman and Vice-Chairman

An experiment station representative and an SCS state soil
scientist or staff soil scientist of the Caribbean area alternate
as chairman and vice-chairman. The vice-chairman elected at
the biennial meeting serves as program leader for one conference
and becomes conference chairman for the next one. The chairman
functions as chairman of the biennial conference and his
responsibilities include the following:

::
Planning and management of the biennial conference.
Function as a member of the Steering Committee.

43:
Issue announcements and invitations to the conference.
Contact proposed committee chairman and vice-chairman to
serve in those positions.

Z:
Provide for appropriate publicity for the conference.
Preside at the business meeting of the conference.

7. Maintain conference mailing list and turn it over to
incoming chairman.

The vice-chairman functions as Program Chairman of the biennial
conference and his responsibilities include the following:

1. Serve as a member of the Steering Committee.
2. Act for the chairman in the chairman's absence or

disability.

43:
Organize the program of the conference.
Make necessary arrangements for lodging accommodations for
conference members, for food functions, for meeting rooms,
including conittee rooms, and for local transport on
official functions.

5. Assemble and distribute the proceedings of the conference.

B. Steering Conmittee

1. Membership

A Steering Conraittee assists in the planning and management
of biennial meetings, including the formulation of conittee
memberships and selection of committee  chairman and vice-
chairman. The Steering Comnittee consists of the following
four members:

Head, Soil Correlation Unit, NETSC, SCS (chairman).
The conference chairman.
The conference vice-chairman.
The conference past chairman.

The Steering Committee chairman functions mainly to call a
meeting of this cornnittee to handle its business and to
ensure full committee membership.
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The Steering Committee may designate a conference chairman
and vice-chairman if the elected persons are unable to fulfill
their obligations.

2. Meetings and Communications

At least one meeting is held at each regional conference.
Additional meetings may be scheduled by the chairman if
the need arises.

Most of the cosnnittees  conunications will be in writing.
Copies of all correspondence between members of the committee
shall be sent to the chairman.

3. Authority and Responsibilities

a. Conference Participants

The Steering Committee formulates policy on conference
participants, but final approval or disapproval of
changes in policy is by consensus of the participants.

The Steering Committee makes recommendations to the
conference for extra and special participants in
specific conferences.

b. Conference Conittees and Committee Chairman

The Steering Committee formulates the conference
committee membership and selects committee chairmen
and vice-chairmen.

The Steering Committee is responsible for the
formulation and transmittal to committee chairman of
committee charges.

C . Conference Policies

The Steering Coarnittee is responsible for the
formulation of statements of conference policy. Final
approval of such statements is by consensus of the
conference participants.

d. Liaison

The steering Committee is responsible for maintaining
liaison between the regional conference and (a) the
Northeastern Experiment Station Directors, (b) the
Northeastern State Conservationists, SCS, (c) Deputy
Administrator for Soil Survey of the Soil Conservation
Service, (d) regional and national offices of the U.S:
Forest Service and other cooperating and participating
agencies, (e) the Northeast Soil Research Committee,
and (f) the National Soil Survey Conference of the
Cooperative Soil Survey.
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C. Administrative Advisors

Administrative advisors to the conference consist of the Technical
Service Center Director, SCS, and the chairman of the N.E. Agri-
cultural Experiment Station Directors or their designated repre-
sentatives.

D. Committee Chairman and Vice-Chairman

Each conference committee has a chairman and vice-chairman who
are selected by the Steering Cormnittee.

IV. Meetings

A. Time and Place of Meetings

The conference convenes every two years, in even-numbered years.
The date and location will be determined by the Steering Committee.

V. Conference Committees

A. Most of the work of the conference is accomplished by duly con-
stituted committees.

8. Each committee has a chairman and vice-chairman. A secretary or
recorder may be selected by the chairman, if necessary. Committee
chairmen and vice-chairmen are selected by the Steering Committee.

C. The kinds of committees and their members are determined by the
Steering Committee. In making their selections the Steering
Committee makes use of expressions of interest filed by the con-
ference participants.

D. Each comnittee shall make an official report at the designated time
at each biennial conference. Chairmen of committees are responsible
for submitting the required number of committee reports promptly
to the vice-chairman of the conference. The conference vice-chairman
is responsible for assembling and distributing the conference pro-
ceedings. Suggested distribution is:

One copy to each participant on the mailing list.

One copy to each state conservationist, SCS, and Experiment Station
Director in the Northeast.

Twenty-five copies to the Director, Soil Survey Operations Division,
SCS, for distribution to other regional conferences and their
committees.

E. Much of the work of committees will of necessity be conducted by
correspondence between the times of biennial conferences. Committee
chairmen are charged with the responsibility for initiating and
carrying forward this work.
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VI. Representatives to the National Soil Survey Conference

The elected Experiment Station vice-chairman or chairman will
attend the national conference. A second Experiment Station repre-
sentative also will attend the conference. He is to be selected by
the Experiment Station representatives at the regional conference.

The SCS representatives are usually selected by the Deputy Administrator,
SCS in consultation with the TSC Director and state conservationists.

VII. Northeast Soil Taxonomy Committee

Membership of the standing committee is as follows:

Head, Soil Correlation Unit, NETSC, SCS (permanent chairman,
non-voting).

Three Federal representatives.
Three State representatives.

The term of membership is usually three years, with one-third being
replaced each year. The elected Experiment Station conference
chairman or vice-chairman is responsible for overseeing the selection
of state representatives.

VIII. Amendments

Any part of this statement for purposes, policy and procedures may
be amended at any time by agreement of the conference participants.

By-Laws Adopted January 16, 1976.
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List of Participants

1980 Northeast Soil Survey Conference

James C. Baker
Dept. of Agronomy
VP1 & State Univ.
Blacksburg, VA 24060

Charles H. J. Breeding
TSAS
University of New Hampshire
Durham, NH 23824

Thomas E. Calhoun
Soil Conservation' Service
1974 Sproul Rd.
Broomall, PA 19008

William J. Edmonds
Dept. of Agronomy
VP1 & State Univ.
Blacksburg, VA 24060

Walter J. Ellyson
Soil Conservation Service
PO Box 865
Morgantown, WV 26505
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Dept. of Agronomy
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Penn State Univ.
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Penn State Univ.
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Washington, DC 20013
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Dept. of Agronomy
University of Maryland
College Park, MD 20742
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Soil Conservation Service
1974 Sproul Road
Broomall, PA 19008
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Agronomy Dept.
Penn State Univ.
University Park, PA 16802
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100 S. Clinton St., Rm. 771
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Carl F. Eby
Soil Conservation Service
PO Box 219
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Darrell G. Grice
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PO Box 848
Amherst, MA 01002

Richard L. Guthrie
Soil Class. & Mapping Branch
2nd Floor, Matland Bldg. #2
10,000 Aerospace Rd.
Lanham, MD 20801
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Soil Conservation Service
Lee W. O'Brien Fed. Bldg.
Room 203
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Willis E. Hanna
Soil Conservation Service
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PO Box 865
Morgantown, WV 26505

Arthur B. Holland
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