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WESTERN REGIONAL SOIL SURVEY WORK PLANNING CONFERENCE
Kahului, Maui, Hawaii
June 12-17, 1988

Theme--"Workinq  toward asrotechnoloqv transfer"- -__

SUNDAY, JUNE 12, 1988--MAUI BEACH HOTEL (Lobby)

2:00-4:00 p.m. Registration

MONDAY, JUNE 13, 1988--MAUI COMMUNITY COLLEGE (Lecture Hall 10A)

7~30 a.m.

8:00 a.m.

8:15 a.m.

8:30 a.m.

8:45 a.m.

9:15 a.m.

10:00 a.m.

lo:45 a.m.

11:05 a.m.

11:25 a.m.

11:45 a.m.

Registration

Introduction and announcements

Presiding: H. H. Sato

Welcome and opening comments
--Noel P. Kefford, Dean, College of Tropical
Agriculture and Human Resources, University of
Hawaii~, Honolulu

Welcome and opening comments
--Richard N. Duncan, State Conservationist, SCS,
USDA, Honolulu

The Future of The National Cooperative Soil Survey
--Francis C. H. Lum, Assistant Chief, SCS, USDA,
Wash., D. C.

Farm Security Act--Problem and Opportunities
--James Carley, State Soil Scientist, SCS, USDA,
Spokane

(break)

Role of National Headquarters Under New Realignment
--Richard W. Arnold, Director, Soil Survey Div.,
SCS, USDA, Wash., D. C.

Role of National Soil Survey Center
--Rodney F. Harner, National Leader, Soil
Classification and Mapping, SCS, USDA, Lincoln

Role of West Technical Center
--Gary B. Muckel, Head, Soils Staff, SCS, USDA,
Portland

Cartographic Support for the NCSS
--Richard Folsche, Head, Cartographic Staff, SCS,
USDA, Ft. Worth
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12:OO noon

1:30 p.m.

1:50 p.m.

2:lO p.m.

2:30 p.m.

2:50 p.m.

3:30 p.m.

(lunch)

Presiding: Tom Collins

Our Role in the Pacific Basin

--Richard N. Duncan, State Conservati~onist,  SCS

--Noel P. Kefford, Dean, CTAHR, Univ. of Hawaii

--Jose Barcinas, Dean/Director, College of
Agriculture, Univ. of Guam, Mangilao

--Ronald E. Stewart, Director, Pacific SW Forest
Experiment Station, Forest Service, USDA, Berkeley

(break)

Committee Meetings:

Standing Committee:
Soil Taxonomy--G. B. Muckel
Soil Interpretation--R. T. Meurisse
Laboratory Procedures--W. R. Allardice
Research Needs--D. M. Hendricks

Conference Committee:
Committee 1, Technology Transfer--D. Ernstrom
Committee 2, Publications--J. Latshaw
Committee 3, Alternative Formats--J. Downs
Committee 4, GIS/Remote Sensing--M. Yee
Committee 5, Geomorphic Names--F. F. Peterson

.

TUESDAY, JUNE 14, 1988--MAUI COMMUNITY COLLEGE (Lecture Hall 10A)

Presiding: H. Ikawa

Performance of Crop, Pasture, and Forest Lands

8:00 a.m. Introduction to MauiNet--H. Ikawa
8:20 a.m. Sugar lands--M. Nakahata, HC&S, Maui
8:40 a.m. Pineapple lands--D. A. Williams, Maui Pine, Maui
9:00 a.m. Vegetable crop lands--T. M. Hori, CES, Maui
9:20  a . m . Pasture lands--J. S. Powley, CES, Maui
9:40  a . m . Forest lands--C. E. Conrad, FS, USDA, Honolulu

1O:OO a.m. (break)
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10:30 a.m.

11:15 a.m.

12:oo noon

1:30 p.m.

2:oo p.m.

2:15 p.m.

2~45 p.m.

3:45 p.m.

Decision Support System for Agrotechnology Transfer
--G. Y. Tsuji, Project Manager, IBSNAT Project
Dept. of Agronomy & Soil Science, Univ. of Hawaii

Use of Soil and Climate Data to Predict Fate of
Introduced Rhizobia
--B. B. Bohlool, Director, NifTAL Project,
Dept. of Agronomy & Soil Science, Univ. of Hawaii

(lunch)

Presiding: R. Hoppes

Revisions in Soil Taxonomy--T. Cook, Soil Management
Support Services, SCS, USDA, Wash., D. C.

Field Trip Information--H. Ikawa

(break)

Agency Meeti~ngs
(Each agency meets

Committee Meetings

WEDNESDAY, JUNE 15, 1988--FIELD

to discuss its issues)

TRIP

Tour Leaders: S. Nakamura and H. Ikawa

7:30 a.m. Bus leaves Maui Beach Hotel
5:oo p.m. Bus returns to Maui Beach Hotel

THURSDAY, JUNE 16. 1988--MAUI COMMUNITY COLLEGE

8:00 a.m.

8:30 a.m.

9:00 a.m.

9:30 a.m.

Presiding: B. R. Thomas

Alternative Data Sources, NRI

--K. 0. Schmude, Soil Scientist,

(Lecture Hall 10A)

Resource Information Div., SCS, USDA, Wash., D. C.

--Mon Yee, SCS, USDA, Portland

National Soil Range Team--S. Leonard and G. Staid1

Standing Committee Reports:
Soil Taxonomy--G. B. Muckel
Soil Interpretation--R. T. Meurisse
Research Priorities--D. M. Hendricks
Laboratory Procedures--W. R. Allardice

Agency Reports
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1o:oo  a.m. (break)

lo:30 a.m. Committee Reports

12:oo noon (lunch)

Presidi.ng: B. Buchanan

1:30 p.m. Committee Reports (Continued)

3:30 p.m. Business Meeting--G. B. Muckel

6:30 p.m. (steak fry)

FRIDAY, JUNE 17, 1988--MAUI COMMUNITY COLLEGE (LECTURE HALL 10A)

Presiding: Mon Yee

8:00 a.m. "Expert System" for Soil Management--R. Y. Yost,
Dept. of Agronomy, Univ. of Hawaii, Honolulu

9:00 a.m. HNRIS for Land Use Planning--M. A. Khan, Dept. of
Agr. Engineering, Univ. of Hawaii, Honolulu

10:00 a.m. (break)

lo:30 a.m. Geostatistics in Soil Survey--D. Goss, SCS, USDA,
Lincoln

12:00 noon (conclusion of conference)
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WESTERN REGIONAL SOIL SURVEY WORK PLANNING CONFERENCE
Kahului, Maui, Hawaii

.

-J:30 a.m.

8:00 a.m.

8:45 a.m.

1o:oo a.m.

lo:45 a.m.

11:15 a.m.

12:oo noon

12:15 p.m.

1:30 p.m.

2:15 p.m.

4:15 p.m.

5:OO p.m.

FIELD TRIP
(Wednesday, June 15, 1988)

Leave Maui Beach Hotel (main lobby).

Proceed to intersection of Omaopio and Pulehu
Roads and 0.6 mile beyond that intersection on
Pulehu Road.

STOP l--Recently-cleared sugarcane field. Study
soil pit of Keahua series, Torroxic Haplustolls.

Leave Stop 1 for Haleakala Crater main observation
site.

STOP 2--At Haleakala Crater summit.

Leave Haleakala Crater for Kula.

STOP 3--Lunch at Rice Park.

Leave for Kula Experiment Station.

STOP 4--At Kula Experient Station. Observe soil
pit of Xula series, Typic Eutrandepts. Hear
presentation on "Protea Production in Hawaiian
Soils" by P. Parvin.

Leave Kula Experiment Station for Haleakala
Experiment Station on Piiholo Road near Makawao.

STOP 5--At Haleakala Experiment Station. Observe
soil pit of Makawao series, Humoxic Tropohumults.
Observe/hear experiments of NifTAL Project (B.
Bohlool) , IBSNAT Project (R. Ogoshi), and Forest
Service-Agronomy Project (C. E. Conrad).

Leave Haleakala Experiment Station for return to
Maui Beach Hotel.

Arrive at Maui~ Beach Hotel.



KEAWAKAPU

KAHOOLAWE

Espcclaiiy prepared for

Distances and Driving Times
From KAHULUI
To Lahaina 23 miles. 35 minu!es

KIda 18 mdes. 23 rmnulcs
Haleakala 30 miles, 1 hour. GS nrinulcs
Hala 52 miles. 2 hours. 75 minu!es
Wailuku 5 Imiles. 6 minules

Kihei 3 miles. 20 minules
W&lea 18 miles. 35 mjnu!es

I’JINERARY
WEST REGION SOIL SURVEY
WORK PLAXNIXG CONFERENCE
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ALOHA AND WELCOME TO HAWAII.

I AM DELIGHTED TO EXTEND MY WARMEST ALOHA TO ALL OF YOU HERE
FOR THE WESTERN REGIONAL SOIL SURVEY CONFERENCE. WELCOME TO
HAWAII! WELCOME TO PARADISE! MANY PEOPLE IN THE NHQ HAVE
AN ERRONEOUS IMPRESSION THAT YOU ARE ALL HERE FOR A
VACATION. BUT JUDGING FROM YOUR AGENDA, I SEE A LOT OF
1NTERESTING  TOPICS AND LONG AND HARD DAYS AHEAD FOR YOU,

THE THEME OF THE CONFERENCE "WORKING TOWARD AGROTECHNOLGY
TRANSFER" HAS SPECIAL MEANING TO scs IN HAWAII.

WE COVER AN AREA GREATER THAN THE SIZE OF THE CONTERMINOUS
UNXTED STATES - FROM PALAU, GUAM AND SAIPAN, APPROXIMATELY
3600 MILES WSW FROM HAWAII- ALL THE WAY TO AMERICAN SAMOA
WHICH IS ABOUT 2300 MILES SOUTHWEST OF HAWAII.

THESE AREAS NEED A LOT OF NATURAL RESOURCE CONSERVATION HELP
AND WE HOPE THAT WE WILL BE ABLE TO TRANSFER OUR KNOWLEDGE
GAINED HERE IN HAWAII TO SIMILAR TYPES OF SOILS IN THE
PACIFIC BASIN AREA. BECAUSE OF LIMITED FUNDING AND
PERSONNEL, WE LOOK FORWARD TO THE RESULTS OF THIS MEETING TO
HELP US GET OUR JOB DONE MORE EFFECTIVELY.

THERE IS A SAYING, "MAUI NO KA 01" WHICH MEANS MAUI IS THE
BEST. BUT THIS WAS NOT THE CASE A LONG TIME AGO. Ttl E
FARMERS IN KULA REALIZED THAT THEY HAD A SERIOUS EROSION
PROBLEM AND FORMED THE FIRST SOIL CONSERVATION DISTRICT IN
HAWAII. TODAY THERE ARE 15 SOIL AND WATER CONSERVATION
DISTRICTS IN HAWAII AND 5 IN THE PACIFIC BASIN. ON MAUI
THERE ARE 4 DISTRICTS.

WITH ITS MAJESTIC HALEAKALA WHICH RISES TO 10,250 FEET ABOVE
SEA LEVEL, MAUI ENJOYS VARIED TEMPERATURE REGINES-FROM THE
HOT AND ARID ISOHYPERTHERMIC TO THE WET AND COLD
ISOMESIC... (HOW’S THAT FOR A NON-SOIL SCIENTIST?) . ..AND
EVEN SNOW ON HALEAKALA DURING THE WINTER MONTHS. BECAUSE OF
THESE DIFFERENCES IN CLIMATE AND PARENT HATERIAL, HAWAII IS
THE ONLY STATE IN THE UNION WITH ALL 10 ORDERS OF THE SOIL
TAXONOMY. I UNDERSTAND THAT YOUR FIELD TRIP LATER THIS WEEK



WILL TAKE YOU UP THE SLOPES OF HALEAKALA TO SEE THE RESULTS
OF SOIL FORMATION DUE TO THE DIFPEKENCES IN CLIMATE.

BECAUSE OF TttE VARIETY OF SOILS AND CLIMATE, MAUI PRODUCES
MANY DIFFERENT KINDS OF CROPS-SUGARCANE:, PINEAPPLE, BANANAS,
PAPAYAS, MACADAMIA NUTS WHICH ARE FOUND IN THE TROFICS TC
MORE TEMPERATE CKOFS SUCtl AS ICEBERG LETTUCE, HEAD CABBAGE,
CELERY AND THE WORLD FAMOUS KULA ONIONS.

TttE GRAZING LANDS SUPPORT ANDROPOGON, BUFFEL, CACTUS, AND
tiESQUITE  IN THE DRY HOT AKEAS TO KIKUYU AND PAHGOLA IN THE
HIJMID AREA. THERE ARE EVEN KENTUCKY BLUE GRASS AND ORCHARD
GRASS IN THE COOLER HIGHER ELEVATIONS HERE.

FOREST LANDS IN HAWAII HAVE DEEN TRADITIONALLY USED
PRINClPALLY  AS WATERSHEDS. UOWEVER, THEY REPRESENT A
POTENTIAL SOURCE OF TIMBER. SOME OF THE EUCALYPTUS SPECIES
ARE KNO\J PKODLJCE OVER 20,000 BOARD FOOT PER ACRE PER YEAR.
LOCAL SPECIES OF IMPORTANCE ARE TIIE KOA AND OHIA TREES.
REDWOODS ARE ALSO DOING WELL IN SPECIFIC BELT. THE PINE
TKEES ALSO ARE ADAPTED ON 'THE DRIER SLOPES OF HALEAKALA.

LIHILE NATURAL RESOURCES ARE PLENTIFUL ON MAUI, ALL IS NOT
"PARADISE. TO ALLEVIATE THESE PROBLEMS, MAUI HAS RC&D AND
WATERSHED PROTECTION (FLOOD CONTROL) PROJECTS IN ADDITION TO
OUR REGULAK CO FROGRAMS.

IN THE UPCOUNTRY AREA, SCS IS WORKING WITH THE COUNTY OF
MAUI AND THE STATE TO SOLVE THE WATER DISTRIBUTION AND WATER
MANAGEMENT PROBL.EMS. CONVERSELY, FLOOD CONTROL IS A PROBLEM
IN THE LAHAINA-KAPALUA AREAS ON TlIE WEST SIDE. YOU WILL SEE
THESE FLOOD CONTROL CHANNELS BEING CONSTRUCTED IF YOU HAVE A
CHANCE TO DRIVE TO KAPALUA.

MAUI IS ALSO KNCIUN FOR ITS SUPERB TOURIST FACILITIES. IT
HAS SUFEKB SANDY BEACttES, CHALLENGING GOLF COURSES, MANY
H I K I N G  T R A I L S , AND EXQUISITE ACCOMMODATIONS. rjECAlJSE  O F  A L L
THESE, TtlEY SAY MAUI !40 KA 01. M A U I  I S  THE B E S T ! ENJOY YOU
STAY O N  !lAtJI.

RICHARD N. DUNCAN



OPPORTUNITIES FOR A NEW AGE FOR SOIL INFORMATION TRANSFER*

by
N. P. Kefford

Dean and Director
College of Tropical Agriculture and Human Resources

University of Hawaii

Presented to the Western Regional Soil Survey Work Planning Conference
June 13. 1988
Maui. Hawaii

On behalf of the College of Tropical Agriculture and Human Resources.
University of Hawaii, I am pleased to welcome the Western Regional Soil
Survey Work Planning Conference to Hawaii. I thank you for inviting ma
to present a welcome address.

A good rule of public speaking is to know your audience. Therefore, let
me tell you what I know about soil scientists. From my observations.
the most distinctive characteristic of soil scientists is that they
become ecstatic at the very mention of a soil pit. I learned early not
to get in the way of a group of soil scientists that has just learned
that there is a soil pit around. Last week. my colleague Dr. Haruyoshi
Ikawa made the final preparations for this conference, not by checking
that the lecture hall or the hotel arrangements were in order, but by
solemnly digging. not one. but two soil pits. Clearly, we consider this
conference to be particularly important because we have designated it a
two-pit conference. One of the nation's most prominent soil taxonomists
confessed to me that on his honeymoon he strove to impress his wife with
his manliness by taking her into the field and having her watch him dig
a soil pit. It is a real spectacle to obsenre soil scientists swarm
into a soil pit and scrape away at the profile-face with their
penknives. Clearly. all of the senses of a soil scientists are at a
peak when he is in intimate. confined contact with the past, present,
and future of a soil. What goes on in the mind of an expert soil
scientist is central to my theme. and I hope to challenge you with the
expanding opportunities for directing and using the intensity of study.
experience, interpretation. and judgment that constitutes expertise.

Two questions should be asked as this conference commences. First, how
can we take advantage of modern technology in carrying out that which a
soil survey can and should do? Second, how do we prioritize research
for a future that can be based upon the opportunities that modern

*This paper is bled on the ideas and experience of Dr. Russell Yost,
Department of Agronomy and Soil Science, College of Tropical
Agriculture and Human Resources.
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technologies offer to us? As background to seeking answers to these
questions, permit me to summarize the nature of
progress and achievement to date. Vast amounts of data have been
collected and, through soil classification, one type of order was
brought to this data. That is. an overwhelmingly enor~uous mass of data
became ordered into an array of systematic and manageable classification
units. However. with computer technology, the amount of data is no
longer a constraint. Computers can now have a major input to soil-based
information transfer because they can sort massive amounts of data and
make it systematic and orderly in a variety of ways. If we wish to use
the data for classification, we can use the computer to do it. If.
however, we need the data to assist us in a different use. we can use
the computer to order the data differently.

Right now. soil survey provides the basic information resource for soil
taxonomic  classifications and for land capability. Then. land
capability and soil taxonomy are combined as a basis for land-use
decisions. For the future, computers offer opportunities for
alternative means of making land-use decisions. But how do we best use
these opportunities that the computer offers? Should we not have
potential users of the data answer this question? What do these users
need so that they can carry out their responsibilities for land-use
decision making? Users now need direct soil data in addition to
information based on land capability class. Users want to order and
display data in a manner that relates specifically to their uses--not
only to a general use. Classical displays such as maps will retain
their usefulness in the future, but there are now opportunities for
displays that are flexible and dynamic rather than fixed and static.
Therefore, one future option available to us is to make land-use
management more specific than is possible using a soil
classification/land capability base. We know these computer-based
information systems for land-use decision making as Geographic
Information Systems. We look forward to these systems becoming
sufficiently specific and easy to use that a user can "dial in" to a
soil database and get land-use information that matches his particular
needs.

However. there is a "big but" in our future expectations of the ways in
which computers can assist us. The "big but" is a "big gap" in the
information that has been fed into Geographic Information Systems. The
"big gap" is that the expertise of the soil surveyor did not accompany
his data into the computer. Without the surveyor's expertise, the
computer cannot express its total capability. We are asking the
computer to be a tool to help us. but we do not feed it an adequate
diet--we are giving it the potatoes but "where's the beef." We must get
into the computer the thought processes that are expressed in the
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intensity of excitement. experience. and interpretation that occurs when
a soil scientist is in a soil pit. The same applies to what happens
when an expert looks at a landscape and registers in his mind its
evolution and potential. That also must get into the computer. It is
not easy to get this hidden information into a computer because an
expert is not conscious of the working knowledge he uses everyday and
forms into a pattern to suit each unique problem. We must learn to
transfer the working knowledge of experts. Therefore. a fundamental
issue in information technology is getting hidden expertise into
computer systems. The present constraint for computer assisted land-use
decision making is not indigestion from the amount of information but
malnutrition for the want of the appropriate type of information.

A second issue concerns the locus of land-use decision making. Right
now, institutions make the decision. The Soil Consecration  Service. for
instance, decides the land capability classification. But fixed land
classifications limit the exploration of possibilities for different
cropping systems. Fanners may be in a better position to make the most
appropriate decisions, and computer technology should be able to provide
the tools for a farmer to accept these responsibilities.

The possibilities of different loci of land-use decision making and a
new set of decision makers having direct access to soil data raises
another issue. The third issue is best expressed as the question: Are
we gathering and transferring the most appropriate data? I would say
that, by definition, we are not already providing the data that the new
users need. This afternoon. when I address you again. I will give some
examples. For instance. policymakers and regulators of pesticide usage
are now users of soil data and information. We must ask whether we have
the most appropriate data to present to them. When I asked myself that
question, the answer I must give is a definite no.

My challenge to you is that of expanding opportunities and that these
problematic issues can indeed be transformed into opportunities. By
making best use of all the information and the technologies that are
available to us. we can progress toward a new age for soil information
transfer. But the extent to which the capabilities of the new
technologies are exploited will depend upon the ability of soil
scientists to deliver both their working knowledge and their data to
computers. That, I believe. is the meaning of your conference theme:
Working Toward Agrotechnology  Transfer."



Sol.1  conservation  Service~____
Office of  the Assistant Chief
for the West

The National Cooperative Soil  Survey remains  one of the finest

technica l  e f for ts  by  a  federa l ,  s tate ,  and  loca l  partnership . k’e should

be proud of our achievements, and we should be aware that the importance

of  th is  e f for t  i s  growing .

Right now, there’s an extraordinary demand for soil survey mapping,

given SCS responsibilities under the Food Security Act of 1985 (FSA).

Meanwttil~e,  improvewnts  in Soi 1 Survey P r o g r a m  dflivcry

we’re  prepari~ng  for an exc i t ing  and demanding  future .

This is  a good ti.me  to take stock of where w e  a r e

are  underway, and

and where we’re

going in the NCSS. I’d Like to give you the SCS p e r s p e c t i v e .

FSA wi l l  conttnue  to be the numbw  one  pr ior i ty  for  our  so i l  survey

program over the next year and a half. AT most of you know, our job

u n d e r  F S A  i,s to help farmers’  determtne if their cropland or  potent ia l

cropland  is highly erodible land or wetland. FSA ties a. farmer’s

e l i g i b i l i t y  foe USDA p’_ogram  benef i t s  to  wet land  protect ion  and  to  the

use of  a conservation plan approved by the local conservation di~strict

for highly erodi  ble cropland.

We’ve had to temporarily assign soil  scientists from the Northeast

to states with large areas of unmapped cropland. This has been awfully

he~lpful  to  those  s tates . Of course, it may put you behind schedule with

some of your surveys. I recognize the inconvenience,  but I  encourage

Rem?rks by Francis C.H. Lum to the NCSS Western Work Planning Conference,
HOUO~U~U,  Ilawai~i,  June 1 3 ,  1 9 8 8 .
-_--_______-__.__~_~._~__---------__---_-------___---_-----------_--___--___-

I.



your state  soi 1 s c i e n t i s t  t o  k e e p  on se~nding  t~his  h e l p . .  .bccause I ' m

convinced that, down the road, t h i s  FSA e f for t  wil1~  pay  divi~dends. It

w.iLll be worth the tradeoffs we’re making now in t,crnrs  of  ongoing program

work . Keep in mind that our success in imp%emcnting  FSA has a lot to do

with SCS’s current support in Congress and the White Ilouse.

I believe we’ve fared very wei. considerjag  the  tough budget ing

this country has to do. E'or this f i sca l  year ,  Congress  gave uur soil ,

survey program $6 nli1~1ion  over the 1987 appropriation in support of our

I’ar:n Ri I 1, work . ‘l%e t&get  proposal for 1989 also  shows an increase to

accelerate soil  survey mapping ior W A .

Agai  a, X thi~nk  that the people who control  our budget recognize the

enormou  team ef~fort  to implement the F’SA conservat ion  provjsions..  .and

the denland  for ongoing SCS progr:an,s. That’s clear if  you’ve taken a look

at the White House proposals  for our 1989 budget.

The states have done an exceptional job in using their soil survey

resoclrces  to  the  fullest. Montana i.s a good example. Between 1985 and

1987, Montana increased its soil  survey sta,Ef by 56 percent; but with

that staff ,  they achieved a 125 percent i~ncrease  in the annuals  m a p p i n g

rate. That’s a fantastfc accomplishment by Montana’s sol1 sci,entists!

T o  add to this accompI~i.shment, other stat.es helped Montana with soil

sc ient is ts  on  vo luntary  deta i l .

Out of the FSA workload demands and the budget constrajnts...and

out of  plnnni~ng we’ve been doing for some time.. . have cow e f f i c i e n c i e s

in soils survey operations and program delivery that wi.11~  take us into the

future .

We ’re  centralizing  our soil  survey core technical leadership at

I,inculn, Nebraska, where w e ’ v e  establ~ished the Nati~onal  S o i l  S u r v e y



Ce*teK. The center is responsible for quality assurance. It keeps all

our experts together so they can more easi.ly,  and quickly,  resolve

t e c h n i c a l  i~ssues and train fiel,d  staffs in proper soils s u r v e y  p r o c e d u r e .

So i l  sc ient is ts  at  SCS’s four nattonol  t e c h n i c a l  c e n t e r s  h a v e  l e s s

of a review function than in previous years. They  now concentrate on

helping the statcs interpret and use soil  survey Information. ..and

support them in using soil wrvey data bases. They arc your close IInks

in NCSS for regional.  activities. And they help us look down the road at

future needs.

By  adopt ing  the  l.atcst t.echnolo~y in f ieldwork and in the office,

we’re  geeri,ng up to meet  p r e s e n t  a n d  Euture needs more  effi.cientl~y.

Computers in our area soil .  survey offices and in our f ield offices,  for

example,  provide greater flexibi.lity in updating soils data and in

meeting user’s needs.

We are very anxious to bring digitizing capability to our state and

fle1.d o f f i c e s . Our hope 3~s to make it part of the ongoing soil survey

process ;  that  i s , to build it  into the f ield mapping procedure. Most

l i k e l y , we’U start  by  set t ing  up  d ig i t iz ing  centers  in  s tate  o f f i ces ,

and  eventual ly  in  f i e ld  o f f i ces .

W e  want  digitizi~ng  to become an integral part of  our soil  survey

updat%  process . Current ly ,  the  Nationol~  Office 1s not  funding_-

digitjzing. T&It’s  up to our state off ices or to any private

organi~zation that wants digitizing badly enough to pay for it . We will

cooperate wifh any private organization and provide the digitizing

standards we want followed.

We’re trying to get addittonal  funds built  into the 1990 budget so

that  the  Nat ional  o f f i ce  can  hel~p fund the  d ig i t i z ing  e f for t . If we get



that money, wc’l~l t h e n  s e t  t i r e  cri.teria  f o r  o u r  p r i o r i t i e s  Ian digi.ti~zing.

l’iris discussion of  updst~i,ng  brings me to what I  want to say about

the future of oui-  so i l  survey  program._... .~. ,.

Mai,ataini.ng  o r  Lipdating  exi~sting wrveys  i s  a  pri~ority.  I n

updating, w e  d o n ’ t  want  just the saw old thi~ng. We want digi.tized

surveys  t’hat provide -.-

l Consistency within tl1ei.r  rilajor land  resource  area .

. Hap uni t  descr ipt ions  that do a better job of

characterizing the map unit in relation to the ent.ire  natural ‘ landscape.

This  wi l l  be  espec ia l ly  he lp fu l  as  di.sLrlcts do their conservation

plann?ng  on a hydrologic unit  bas is .

.  And WC!  want those digi~tized  surveys to provi~de  a n y  n e w

informst1on  required by users.

Our biggest job for the future is meeting ttle many divers,ified

needs of soi.1.  survey users. ilere are a few fxanlples:

.  w a t e r  q u a l i t y , a top priorj,ty  in the USDA’s National____..__

Conservation Program increases the need to understand, for example, how

v.+rious  insectlcidcs,  h e r b i c i d e s ,  f e r t i l i z e r s ,  muni~cipal w a s t e s ,  a n d

o t h e r  s u b s t a n c e s  m o v e  through  dlffecent  ki~nds of soils. We’ll have to

make  sure our  data  are technically  s o u n d  f o r  w a t e r  qual.ity  uses.

. land evaluat ion  and  si~te  assessment for urban as well as

rural cli,ents wil~l be in demand. Knowing soil  potential  for various uses

becomcs critical  as local communities look at farmland and wetlands

preservation and other land use policies.

.  Other environmental concez,  such as understanding the_ _ _ _

effects of  acid rain will draw on  our  so i l s  knowledge .

.  Using  advances  In  remote  sens ing  will be critical to

4
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s p e c i a l i s t s  w h o  corcel~ate soil~s and v e g e t a t i o n .

To meet the needs of the future, we have to adopt--

. A multidisciplinary  approach  in  our  operat ions ,

. ,lnteragency  sharing of  data and know-how, and

. Computerized geographic information systems.

A mul.tldisciplinary  approach is absol,utely  essential.  i f  you

consider the complex problems soil survey users have to solvc...and  the

interpretations we need to make with our d.ata.

SCS Deputy Ch:lLef  for Technology Robert Shaw laid this kind of

thinking out last year when he aldressed  our state conservattonists  a b o u t

the future of technology in SCS. He foresees tlL3t “Interdisci~plinary

work in the soil, survey proera  will  be common. And m:lny  specialists

other than soil  scientists will .  be involved and often be the leaders in

spec ia l ized  interpretat ions  and  research  s tudies . ”

Gcomorpholo&y  js one of  the areas in whi~ch  we’ll be s e e i n g  m o r e

interdi.scipli”ary  work. SCS is now hiring for the position of  national

g e o l o g i s t . That’s a posItion  I know many of you have wanted to see

fill.ed  for some time.

1nterdiscipli”ary  effort means drawinp,  on the talents  and data of

other federal and state agencies,  and our u”.ivers~tty  cooperators .  I t

also means greater coordinatioo  between our soil scientists and our

spec ia l i s ts  in  co”st~rvati0”  p l a n n i n g , resource conservation, and

watershed planning.

Soon, geographic  in format ion  systems (121%) will  help this

i n t e r d i s c i p l i n a r y  e f f o r t . Linked with our flel~d office computer systems,

they  will. provide wore f lexibil ity and more opttons in  conservat ion

planning. GlSs will. “ se  model ing  and  appl i cat ions  programa;  and they’l l



cnabk  us to acces:;  data from  S C S ,  the  1J.S. Cwlo~ical  Swvey, and  other

agencies to produce base mnps  of  topography, hydrography, soils,  geology,

culrur~al  wsources,  and t r a n s p o r t a t i o n .

SCS is proud that the Office of Management and Budget has given us

thz r e s p o n s i b i l i t y  f o r  n a t i o n a l  coordi.nation  o f  d ig i t i zed  so i l s  data .

h’c’vc c.ar~~cd  that  respons ib i l i ty ,  wi th  the  he lp  o f  our c o o p e r a t o r s ,  b u t

thcrc’s a lot we stil.1 have to do t o  keep  on  the  fore f ront  o f  th is

technology. For one thing, we should continue to pursue our

1: 250,000-scale  STA?SGO  mapping. We ’re  somewhat  behind schedule,  largely

because of  our E’SA pr ior i ty , but w must continue bui,lding  this data

base. It is designed  to  prov ide  cons is tent  soi~ls  in format ion  at  a  scale

pract.ical.  for statewide and multi-county applications. .Agcncies  smith  GIS

capahili  ty have found thCs compatihtlity  useful .

Taking  into  the  account  all  the diversif ied need for expertise in

soil  science and other  d isc ip l ines  br ings up the subject of  staffins.

fii~ght  now, SCS staFfi.ng  needs are controlled by FSA, at least through

1989. hs to 1990, we’re now polling our state off ices on thetr n e e d s .

I can tell you r ight  now, t h e  n e e d  for soil scientists  is

~ncrcas~ng,  n o t  declini,ng. In fact, I’m encouraging SCS state

ConservationLsts  to maintain the  so i l s  s ta f f  they  have  because  so i l

science students and graduates are getting harder to come by. That ’s

because fewer are going into the profession...altd  many of those who do

are  at tracted  by  the  pr ivate  sector ’ s  h igher  sa lar ies .

SCS supports every effort by our university  cooperators to update

t.heir curricul.uu to atl.ract  m o r e  s t u d e n t s . We also encourage you to

g u i d e  y o u r  students In the multidiscipli.wry  studies  use fu l  to  natural

rcsourcc’ agencies l ike SCS. B r o a d ,  multidisclpliniry  training is

6
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important in the SC'S ranks as we increase our domestlc and international

activities.

The continuing suppport of all our NCSS cooperators is vital to the

scs soil survey prograo. 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.



FOOD SECURITY ACT - PROBLEMS AND OPPORTUNITIES

James A. Carley
State Soil Scientist

USDA, Soil Conservation Service
Spokane, Washington

Never have our soil surveys been tested more than in implementing the 1985

Food Security Act. Every aspect has been tested--the surface textural phase,

the soil depth and the assigned T value, K value. the Wind Erodibility Group,

and the associated I values. Even the slope range of the map units is tested

as it is a factor in determining the LS value. These erosion factors, in

combination with the appropriate R value and/or Wind C value, are used in

formulas to determine whether a soil map unit is Highly Erodible.

The erodibility index of a soil map unit is the basis for identifying highly

erodible land. The erodibility index of a soil is determined by dividing the

product of R, K, and LS by the soil loss tolerance (T) value for water

erosion, and the product of I and C by the soil loss tolerance (T) for wind

erosion. The T value represents the maximum annual soil erosion that could

occur without causing a decline in long-tern productivity. A soil map unit

with an erodibility index of 8 or more is a highly erodible map unit.

WATER EROSION:

The potential erodibility from sheet and rill erosion is estimated by

multiplying the following factors of the Universal Soil Loss Equation (USLE):

(1) Rainfall and runoff (R)

(2) The susceptibility of the soil to water erosion (K).

(3) The combined effects of slope length and slope steepness (LS).

(4) Dividing these factors by (T).



The erodibility index is represented by the formula RKLS/T for sheet and rill

erosion. A soil map unit is Highly Erodible if the RKLSlT = to or >8.

Example: R K LS /T = EI
40 *.49 * 2.5 /5 = 9.8

EI = to or >8 = Highly Erodiblc map unit.

WXEROSION:

Potential erodibility from wind erosion is estimated by multiplying the

following factors of the Wind Erosion Equation (WEQ).

(1) Climatic characterization of windspeed and surface soil moisture (Wind

Cl, and

(2) The susceptibility of the soil to wind erosion (I) which is an

interpretation from the Wind Erosion Group (WEG) assigned to a soil.

The erodibility index is represented

soil map unit is Highly Erodible for

soil map unit equals or exceeds 8.

by the formula CI/T for wind erosion. A

wind erosion if the CIlT value for the

Example: c I /T = EI
50 * 160 * /5 = 16.0

EI = to or > 8 = Highly Erodible map unit.

The accurate determination of Highly Erodible land is dependent on the

accurate determination of K values, I values, T values, R values. and the

accurate mapping of pet-cent of slopes and estimate of the length of slope to

determine the LS value. The only factor that our soil surveys do not address

is the Wind C value which is derived from sources other than the soil survey

and is in the Field Office Technical Guide (FOTG).



A  liichly Erodiblr C o i l  flnp Unit List ~3s dfvek.oped ior rach c o u n t y  or soil

Fllvcy area . The  lint iA?ntifics  those  so i l  nap  uni t -  in  a  county  or survey

arca that a r e  h i g h l y  cro.li.ble  f r o m  !;hest and rill e r o s i o n  c,:. f rom rri.r*d  erxxion.

I
C.I,,  5 j 5



In our state, we used an average "LS Value." We calculated an average LS

value for each cropland map unit from the 1982 NRI data.

The 1982 NRI had recorded the percent slope and 1enSth of slope, soils series

and SCS-SOI- record number, and land use for each point in the Primary Sample

Unit (PSU). It did not identify specific map units. We accessed the NRI data

base, then grouped all map units by:

1. Soil Series - SCS-5 Record Number

2. Land Use

a. Irrigated cropland d. woodland
b. Non-irrigated cropland e. urban
c. rangeland f. other

3. Slope

a. O-3% d. 15-308
b. 3-89. e. 30.40%
c. 8-15% f. 40+9.

SAMPLE: 1982 NRI data for Average LS values

SCS Record No. WA0026 = Walla Walla Series
Slope Group = 15-304. slopes
Land Use = NonIrrigated  Cropland

OBSERV SLOPE
POINTS PERCENT

1 20
2 23
3 16
4 18
5 25
6 28

SLOPE
LENGTH

375
225
390
653
275
250

LS VALUE_ _ _ _

3.89
3.30
3.42
4.79
3.82
3.63
3.8 .z AVERAGE LS VALUE



Using the actual measured percent slope and length of slope, the LS value was

calculated . Our next step was to assign the soil  scientist most familiar with

the soil survey in the county to review the computer generated groupings and

assign them to soil map units. This took about 4 hours per county. These

values were given to the applicable FO for testing and with some minor

refinement for some map units, the average.LS  value was assigned to the map

u n i t . This average LS value is used in the USLE for HEL determination,

eligibil ity for Conservation Reserve Program, and in the Conservation

Compliance planning process. This average LS has saved our state thousands of

hours and, therefore, thousands of dollars in making HEL determinations and

determining eligibility for the CRP.

When the average LS value is used, an EI matrix table can be generated.

Following is a sample of one generated for ‘Whitman County, Washington:
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EI matrix can also be developed for Wind Erosion. The range of Wind C for a

county can be determined from the map. Estimating the Wind C for a field and

knowing the "I" value of the map unit, the EI can readily be determined.

However, it is difficult to determine if a soils is consistently IIEL due to

wind. Sonw soils mapped in Washington occur in areas of Wind C value ranging

from .15 to .70. Therefore, it is NHEL or HEL due to wind depending on the

Wind C value..

SAMPLE EI MATRIX TABLE

MAP
SYMBOL ,I
****SC+

I
5

18

19

21

25

28

NAME ITEX.~
*********I****1

I I
BURBANK \ LFS(

I I
ESQUhTZELl  FSLI

I I
ESQlJATZELl  SILl

FINLEY [ FSL;
I

IIEZEL 1 LFSI
I I

KKNNEWICKI SILl
I I

- WIND EROSION

ACRESIT FACT
****xi*******

I
39401 2

I
6091 5

I
14271 5

I
1657) 2

I
17391 5

I
19541 5

I

IEG
:**

2

3

5

3

2

4L

: VALUE
<x*****

134

86

56

86

134

86

County Wind C .45 - .70

WIND C VALUE

.45 1 .50 I
*** , ***
<___-____ERO
30.11 33.5 I

I
7.71 8.6

I
5.01 5.6

I
19.41 21.5

I
12.01 13.4

I
7.71 8.6

I

.55 1 .60 1 .65 1 .70 I
*** I *** I *** I ***I
‘SION INDEX EI---~- __--__>  (
36.81 40.21 43.51 46.91

I I I I
9.46) 10.31 11.21 12.01

I I I I
6.161 6.721 7.281 7.841

i i i i
23.7) 25.8) 27.91 30.1:

I I I I
14.71 16.01 17.41 18.7:

I I I !
9.461 10.31 11.21 12.Oi

I I I j



A Highly Erodible Land (HEL) Worksheet was developed to use in the state.

This worksheet provides a record of the map units by field to determine if the

field is Highly erodiblc. The information from the Highly Erodiblc Land list

or the EI matrix tables is posted on this worksheet. The acreages of Highly

Erodible map units in the field are sunmated. A field is Highly Erodiblc if

it has 50 acres or more or 33 percent or more highly erodible soils in the

field. The workshwt also aids one in determining the EI for planning or

elitibility for Conservation Reserve Program.

SAMPLE: HIGHLY ERODIBLE LAND WORKSHEET



Now, we have really put out- soil surveys to a test. This is particularly true

of the soil surveys that ace 20, 30, and 40 years old. Commonly, slope groups

have been mapped too wide. Map units that have 0 to 30 percent slopes at-e

common in some of

narrow ridge, but

percent. We have

our older reports. The 0 percent could be on the top on a

the main part of the land form could have slopes of 15 to 30

many soils with varying degrees of cementation or induration

within the same map unit and the assignment of T values, based on renewable or

non-renewable material, is often not possible. We have soil surveys where the

surface textures do not join at the county lines. A particular case has silt

loam with an I value of 56 in one

series is mapped with a very fine

is just right so that the I of 56

of 86 is Highly Erodible. In one

county and across the county line the same

sandy loam and an I value of 86. The Wind C

is not Highly Erodible and the soil with I

county, we have eroded phases of map units

and yet the K, T, etc. are the same as the non-.eroded map units. The yields

are substantially less and residues are less. Since the K, T. R, and LS are

the same, the EI for the eroded map units are the same as the non-eroded.

Many soils are mapp,ed in too wide of precipitation zones. There are soil

taxonomic  differences that are reflected in the soils that were not considered

in mapping. We need better criteria and guidelines in assigning I values for

so i l s . There is a tremendous need for Major Land Resource Area

re-correlation. some remapping and updating of interpretations for more

accurate application in the FSA. But, we might be too late---. we have about

700,000 acres of cropland left to nap in the state of Washington by January 1,

1990. Budgets for this work are stretched. Soil Scientists available for

hire or detail are few. Our field soil scienti~st  are being “burned out” to

accomplish the task at hand. Farmers often are requesting reconsideration of

the soil survey when they are not qualified for CRP. Others are requesting

reconsideration of the soil survey when they learn they have fields that are



HEL. Sodbustcr and Swampbustcr  ill'~ priority work in the FSA. Where we do not

have a soil survey available and sodbuster is being considered, the District

Conservationist can make the HEL determinations. llowever. many have little

training in soils and are not competent to make this resource base decision

and, therefore, are calling in soil scientists to make the survey. This

interrupts mapping progress in project soil surveys.

The installation of CAMPS and the soil survey data base to the Field Offices

has been helpful. Because of the revisions and updating of older SCS-5's for

use in the project soil surveys, it is difficult to keep the county data bases

up to date. Having a soil survey data base in each county is a major step

forward. I'm proud of the work that has been done by soil scientists over the

years in our state and how well the surveys are serving their need and

purpose. We have all had to be very innovative in the use of funds, staff,

and soil survey techniques in our effort to complete the cropland for the

FSA. We need to exchange ideas between states and techniques that are working

to accelerate mapping. Our soil surveys are being used!! As managers in the

NCSS,  it is our job to insure a quality soil survey under the accelerated soil

survey program. Finding that balance is our challenge.



THE ROLE OF THE NATIONAL  OFFICE IN THE REORGANILATlON  OF THE SOIL SURVEY

Richard W. Arnold
Soil Conservation Service

USDA

INTRODUCTION

Remember when we had the four soil-geomorphology projects? That was a
time of building concepts, developing models. collecting data, studying
field techniques and being involved in training. It was a period of
excitement, of discovery,  and intense activity. Great. really great.

What are WC doirly today to fill our storehouse of knowledge that will
carry us another 25 years? Yes, yes, I know, the con~puters, GIS, CAMPS,
EPIC! FOCAS MODULES, GEOSTRfISTlCS,  FSA, and on and on...these  are all
kecplng  us very busy and over occupied.

Where are we getting the data that are required for these sophisticated
activities? We are the soil scientists, it is up to us. Are we doing
it? 1 fear that we are far short of where we ought to be.

Budgets, personnel prohlenrs, shifts of emphasis, shortage of trafned  and
available soil scientists - - nobody has escaped the problems. Each of
you has been trapped or stymied to some extent by the circumstances. Is
there a way out? Of cnurse  there is. The path may not be very clear,
but the goal of "pedologic  excellence' keeps us together and motivates
us to forge ahead. Our storehouse Is low and if we don't fill it,
others may take over the granary.

ROADSIGNS OF PROGRESS

In 1960-81  members  of the Grace Comission  studied government and how it
mfght  be made more effective and what could be done outside of govern-
ment. Soil survey was one of the USDA programs that was examined. It
seemed an imposition to have people look so close at our operations but
they did it anyway. Soil survey was chided for being overly accurate
wtth its edited manuscripts and for overmanagIng  that effort. We were
told that CASPUSS  was not an effective management tool and that we
needed a better one. It was suggested that some off-the-shelf software
might  work but as WC found out soil survey is more complicated than
that. They also thought we should charge for the soil survey reports.
We responded to these and a few morp  suggestions. We defended success-
fully the "no charge" polfcy  because of the large and varied Input of
the cooperators of the NCSS and it would be unfair to double charge. We
started with new initiatives including a redirection of $7 million over
a 6-7 year perjod  because no additional funds were available. The
editfng process was modified and other management initiatives to make
soil surveys track along more smoothly were Implemented.

Then in 1983-84 the SCS Program Evaluation Team developed a strategy to
look at the soil  survey and how it operated as the NCSS. The main
emphasis was on SCS activities but it did include what cooperators and
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users of the information thought about the products and services. Many
of you were participants in interviewr,  questiontlairer  or follow up on
the tracking of what had happened to surveys as of 1983. It became
apparent that WC still took a long time to get sonle  of the reports
published and that there were places where we should target effort. We
had some insight into th!? overlap of functions of state and regional
staffs. We became riore aware of users' needs and that although we were
goad, we weren't without fault. Ry the time the r~cyort  was accepted and
published we had implemented most of the suggested changes. We no longer
made "well visits" to look at programs, rather HP concentrated where you
said you necdcd  help with reviewing and analyzing the operational and
budget aspects of your programs.

In 1986-87 the Productivity Improvement Program (PIP) team undertook a
study of the soil survey program. Wow - a third in-depth look at who we
are, what we do, and how we do it. This time the focus was on our
mission and Ihc functions we carry out. They clarified that we still
could do more to become efficient and effective in our program delivery.
They outlined, and in soale  cases detailed,  ways that they felt we could
gain 20% efficiency. This meant that we would have to restructure
ourselves, shift some authorities and responsibilities, look at the
consequences of the future and get on with it. Their report was
accepted in principle by the top staff of SCS and we were instructed to
begin to implement many of the recommendations. lhe main aspects of
this have been:

- The Kational  Soil Survey Center was established
- a major role of NSSC is quality assurance, trainlng, and
restocking the warehouse
- The National Technical Center Soil Staff (Interpretations) was
assigned the function of liaison with other technical staffs at the
NTCs, helping coordinate interpretations and assist states as
nooded  with GIS and other aspects of using soil survey information.
They were to retafn the lead role of regional interaction among
cooperators.

- States were re-assigned the quality control function and the
major role in carrying out the soil survey.

- The National Headquarters was to be the operational provider and
general overseer.

TODAY'S OUTLOOK

1 know that some of you feel that we haven't kept you informed very
well. I apologize for any misunderstanding that has arisen. We have
had to move cautiously up to now but please rest assured that NCSS has
always been well represented in deliberations and the actions that have
been taken.
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These three in-depth reviews of the soil survey have actually provided
the information and knowledge that have led us to the exciting  places we
are at the present time. Because we know a lot about ourselves we are
in a good position to strategize where and how to proceed to produce the
products and services we are famous for.

In 1986 the Food Security Act started slowly but in 1987 the necessary
activities started to "eat our lunch" so to speak. The time schedule
and the needed information are dictating what we do, how we do it, and
when we do it. We are mappfng  all of the cropland  not just that with
HEL and are remapping cropland  where it is needed to determine
eligibility. We are counting acres... those acres that pertain to the
FSR. When that is completed there will still be the rematning  lends to
map and then will come water quality and other environmental  concerns,
The message to the NCSS Is clear, They want us and they need us to
os3ist  in many.  many aspect.5 ur wI~aL's  yuilly  "11.

Our storehouse of ~011s information and knowledge to meet these
challenges really deserves our best effort and attention.  We want to
refill the granary with good grain. We are going to be the best
National Cooperative  Soil Survey we can be. and that is the best In the
world.

Out leadership has a price, doesn't it ? There are always others willing
to take over that world leadership so we have to be at the cutting edge
yet maintain our valuable traditions and skills and experience.

The National Headquarters is there to listen, to help, and to suggest.
We are responsible for polfcy  recommendations  and also for budget
Initiatives  and allowances. If we are to succeed, you will have to keep
US informed, maybe even prodded from time to time. Through the efforts
of all of us in the Cooperative Soil Survey we will provide services and
goods of which we all can be justifiable proud.
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ROLE OF THE NATIONAL SOIL SURVEY CENTER

Rodney F. Harner
National Leader, Soil Survey Quality Assurance

The National Soil Survey Center is part of the Midwest National Technical
center (NTC). NTCs are the centers of technical excellence which provide
essential support to Natiollal Headquarters (NHQ)  and provide leadership
for technical~ quality assurance in all Soil Co~~servation  Service (SCS)
ac t iv i t i e s . The role of each NTC is to acquire, develop, and disseminate
technical information, to provide training on technical standards and
procedures, and to ensure that technical information arid procedures are
properly used. The NTCs help ensure that states have full technical
capability for carrying out program functions. The stat,e conservationists
(STCs)  are responsible for quality control; the NTCs are responsible for
providiIlg  quality assurance. Quality assurance  is the function of
providirrg STCs arld their staffs with the krlowledge,  technology, standards,
procedures, and technical  assistance needed to perform their quality
control responsibilities. The function includes collductirlg  technical
appraisals, workshops, and training sessions; providing research reports,
technical notes, and reviews of program and projec~t.  proposals and plans;
directing technical assistance to state staffs; and concurring in
state-issued technical materials.

The following fulxtions  are performed by the NTC:

1. T~chniral~lual_~ry...a~su_r_m_ce  is the functiorl of working with the STCs
to assure that the STCs and their staffs have the krlowledge,  technology,
information, starldards, procedures, and processes necessary to perform
techrlical  functions and technical quality control, which are the
responsibilities of each STC. Techrlical quality assurance is accomplished
primarily through state technical appraisals, through reviews of project
proposals and plans and technical materials, and through communication
with appropriate state staff. The NTC quality assurance function does Ilot
include program management and administrative matters which are reserved
for NfIQ.

2. Techn~olpgy~~~transfer_  is the function of acquiring, developing,
repackaging, and disseminating information to state and NHQ staffs
regarding existing and new technology. This function includes technical
procedures artd processes, the use of technical computer software and
specialized technical equipment and instruments, and the development of
SCS technical guides alld other technical information. This is primarily
accomplished by conduc:ting technical workshops and training sessions,
preparing and distributing technical notes and newsletters, reviewing and
distributing research and development reports, and by offering direct
technica l  ass is tance .

3 . _Technology~~d~v_le~nl~_nt~  is the funct ion  o f  deve lop ing  new technica l
standards,  procedures and processes, new equipment and i~nstruments,  and
new computer software programs for use by state and field off ice staffs.
I t  inc ludes  trials, u s e , and evaluation of  new technology;  adaptation of
research and development by others to meet SCS needs; and assistance to
NHQ on task forces ,  conunittees, and working groups in developing
serv icewide  technic.al  software,  standards,  and policies. This  funct ion  is
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accomplished in close coordination with NHQ and in some instances only at
the request of  NHQ in order to avoid duplication of  research and
development,  efforts by other SCS offices, the Agricultural Research
Service , o ther  Federa l  ae,encies, univers i t ies , and by the private sector.

4 . ‘I:r~rb_n_i~ca!~~~~as~i~s~ha~lre  i s  the  funct ion  o f  prov id ing  technica l
information through direct communication and personal visits,  usually at
the  request  o f  the  s tate  s ta f f . This  inc ludes  part i c ipat ion  in  s tate
technical meetings, technical~  assistance in planning, design, and
installation of conservation practices and major works of improvements;
and discussions of  SCS technical policies,  standards,  and procedures.

5. II’rrhr~i~c~a]~~~s~r~i~r~~  is the function of providing the states with such
things as maps from the National Cartographic Center, engineering designs
drawings from the Engineering Staff, water supply forecasts from the Water
Supply Forecasting Staff , and soil  laboratory testing and analysis from
the Gational  Soil  Survey Laboratory. Other technical services are also
prov ided  to  s tates  when state expertise is linlittfd  or the task is beyond
the scope  o f  the s t a t e  s t a f f .

6 . ‘1’echui~~c~a~l~~~~~~~~~rd~i~rratj~on  i s  the  funct ion  o f  corre lat ing  technica l
matters within and among NTC service areas to ensure consistency and
uniformity in applying technical standards and procedures.

The National Soil  Survey Center will  consist of  f ive sections;  Soil  Survey
Quality Assurance, So i l  Class i f i cat ion ,  So i l  Survey  Interpretat ions ,  So i l
Survey 11at a Bases) and Soil  Survey Investigations. So i l  survey  qual i ty
assurance will  be carried out through the following functions:

F’IINCTJQN:  Review memorandum of understanding.

~Jpll+$zj  s~~~~-_t~rms

- Purpose of  the soil  survey

- Guidance on soil survey procedures

- Average size of  nlanagement  unit

- Maximum size of contrasting inclusions

-~ Map scale

- Schedule for completion

‘UNCTION: Part i c ipate  in  in i t ia l  f i e ld  rev iew or  ear ly  progress  rev iew.

Uvhasi  s~l,tew

- Design and description of map units

- 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.

E!!PhtiltP!!_S

- Quality control procedures

- Staffing and management

- Legend control

- Naming of map units

FUNCTION: Participate in final field review.

E.mph  a s i sI  terns

Description of map units

Naming of map units

Classification and description of taxonomic units

Documentation

Detailed map quali,ty

General soil map quality

Accuracy of interpretations

Adequacy of special investigations

Status of soil interpretation records

Classification and use of laboratory data

Status of manuscript

Matching of maps with adjoining soil surveys
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- Naming of map units

- Problems and deficiencies noted at f inal f ield review

- Basic soil  survey course

- So i l  corre lat ion  course

- Workshops for state soils staffs

- Participation in state workshops

- Training  o f  indiv iduals

- Training  dur ing  f ie ld  revjews

- Development of training aids and modules

T h e  emphasis  is  on  p r o g r e s s i v e  s o i l  c o r r e l a t i o n . During each field review
the taxonomic units and map units recognized since the last review need to
be reviewed and approved. With progressive correlation map compilation
and development of the soil survey manuscript can keep pace with
c o r r e l a t i o n .

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. Ass ignments  wi l l  be  on  an  MLRA basis.  A soil  scientist
will  be assigned to a soil  survey to follow it  from development of  the
memorandum of understanding through correlation. I t  i s  essent ia l  that
staff  members participate in the initial  f ield review or an early progress
review.





Zl!e cission ad function of the WTC soils staff
~--~-~--~-~-_-~-----~~---~~---~~~---~~---~~---~-~----~--~~--

Cons ider ing  t.lic  consolidetion  of man)-  tixhnicnl  functions of
soils proprm~  from the I!TC and NHQ to Lincoln, Kebmska,  you
EX.~ bc surpr!.sed  t h a t  a s(rils staff exists  at the \.1;1C. The
\RITC  soils staff has chauged  ito rol~e with this
consolfdation of funct;onE.. I am here to explain this new
role .

‘I’he soils P>F study,  which recomw,ded  the consulidation,
conccntratrd ou the prcduction part  oi- soil surveys. It djd
wt rfcommd  a  r o l e  t:cr  tlxz WC soils  s.taff. lhrir:g the
time of thaL study,  howevnr, the tITC’z were propcmd f o r
ronsoljdhtion  as wc1.1.

In definjng the roic r#f the NTC soils staff, it should first
lx said ‘Xi?: ARl7 NOT THE PRODUCTIOI<  PART OF PLJFI,lSHING
S11(VEYS.”  Although  iike ncnsoil d i s c i p l i n e s ,  IW have a
strong Interest irl the pubiished soil wrvcy b e c a u s e  i t
the input to the soils data base and a significant part
the technical guide.

SO1.1.

is
Gf

Some  confusion exists as to the rolrs of the diffcrtnt  soils
groups. Thcrc are several  functions that are not ciear cut
ns to the respor.sible  soils group. The WC soils staff
hcsds ~5.11 be meeting in September  w!t~h the I,‘SSQA:; and the
Soii Technology  stnif at Lincoln to discuss the many
actixi~tics  and the lndividwl role of the various groups.
Responsibilitirs  of the stntcs  undoubtedly will be discussed
somestat at that tine as well. Clari f ication for  man) c,f
the confusing ir::xes should bc available  for the State  Soil
Scientists wcting planned for October.

?he mission ctf the soil raxvey has note  lzen to  publish
soil survrys but to put stiil infornation to USE for the
bet tcrclent  oi ruankind.

?f~lats n rathrr-  broad statcrrcnt but probnbly describes  our
goa?.

A soil survey on the! st:clf  serves  rc one.



AS A SOlI,  XRVEY
“,‘MJ6ECTC

‘I’RAVERSES

DESCKTPTICI:S

INVES’TIChTIONS

,\ CRUI’  I’RCCEEDS  TlIfiCLIGtl  FLANTIKC,
E’ER’iILl ZATION

CULT’VATION_

:RR:GATIOI:

TtIJ’ SOIL SURVI;Y  K0DUCES  S O I L  I.IAPS  A S  PART
OF THE  SOILS tlANDROO1~
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THE AGRICULTURAL Gf’f.tXTJONS PRODUCE A KAli
FIICDUCT  AS NE1.T.. BOTII  TILI: XII. HANDBOCI,
AND RAI; AC F’RCDUCT  AfX USEABl,E  BUT TUFY
A R E  N O T  RFADY  FC,R  TIIE FIXAl IXRKET

TILE lfAliDllCC~K  PROCEEDS I;ITII TfXfINICAl
JXVIEIF  AND I:f)ITING

AliD  1fAf I’RllfTING

THE  IfARVESTFD  CROP PKOCELDS  DOWN Ttlf’ ROAU

2X FRODUCT OF THE SOIL SURVFY  PROCESSING
I S  A  PUfIl.ISffED  SOI!~,  SUKVLY

TM: FRODUCT OF Ttff:  IWD PBOCf:SSTNC  IS A
P R O D U C T  SIlIJIAR  IX Tl!k’t  I’i  IS KfXJY FOR
I’UBI IC C01~SU12’11rJ1~

FKOt! IfFRE  TtlE  FOOD  I N D U S T R Y  DX’JATES  Al:0
DOES NOT  LEAVE  Tt!t:XR  PRODUCT OH TtIE SffEiF

TffEY ADVlXTISE

Nil)  PROPIOTI:  THEIR PRCDUCT

TO TELL YOU fIOW  TO FRY 1’1

I.14  A VARIETY OF 1:AYS

CR PlICKOf~&VE  I T  A S  IIClfE TlXXlIOI.OGY  CffANGES

THEY WORt:  ON FRODUCT Al;D PACKAGIi:C
IWROVFMINT  TO I’KOVIDE  THE  U S E R  F&Y
ACCESS

I:KI’AliSJON  INTO NE\: IlARKE’lS  N!D USFR  GROUPS
IS A COl.!STAIl’;’  EFFORT

BECAUSE TIIlWJGff  EXPANDED USE; COHES  TflF
1lOTlVH AND  THE REAl.  PRODUCT ” $$$$$$ ” FOR
FRIVATF  .INDUSTf:Y

“IIKOUGH  EXFN:DED  USE OF TfiE SOIL SL7tVFY
THE NOTIVES  OF Tlif: SOIL  CONSfXVATION
SERVICI:  I S  RFALIZ!:D



I T  IS FCF: l~f!RSE  COIISf’KVA’I’1ON  NOTLVES  TILtT
Tffl? APFJ::  CATlO:I,  IJiFEOVEtlENT  Al!11  IXPANSlCl:
O F  SOlL,  lNI’OKtiii7’JOId  JiECAMi’  Tfit; l-‘OCAS  OJ,
TflE SCJI. 1i~TlXPRf;ThTlON  STAFF

I T  I S  CLR CO&, TO ASSJST Y O U  III TAKIIIG  TffE
SC<:,  SZKVFYS  C,Fl’ XfE S f I E I . l ’  NID ?lAJcF  Tf!i’if
IiOW AC~~i~fSJDl~E  AI% t’.DJUSTAIil.l:  ~~ffP.CUGIl
I~:::f’ANDEI~  I’S].  Cl: TflE DA’i:.  IiASE

:P!PRDVl3fl:I:‘I’  I;I.LI. A L S O  COIIF  TtlROUClf  ‘ilIE
CATIII~XI~~ti  AIJ! Ill SCUSSICI;  O F  SOIL
SCIF.NTI STS AT Kl:G3.1I:;M. NATIONM AKD
1NTtRl;b:l’JONAI~  IKXl;SffOPS

A  I~L~J;CT~ON  O F  TJK I!TC  SOJX C’IAFF 161LL JiJ,:
TO 1~UI:f.:  CLOSER IKfi WlfM DlSCIJ’I.INES  TO
FULl,Y il:TF.GRATF  SGlLS I N T O  Tfi@SE  ARFAS

III PRYlZ PAEt’l’S  GF “;f:F WORLD

CAN IILNEF: T  Ff?OEl UNf?l~F5?iXl~DIliC  TflfI
SOTI. RL:SOURCT

I:MXEATIO:IAI.  ACTIVITIES THAT AFFlXT  OUK
~hJlIl,IES

OK OUf:Sl:l,\~Wi  CA?! JJEIXFI?

FROM  OUR ~K’ILANDS  IIElXI  IDENTIFICATlON  Ah-l,
PROTECTIOK  OF JIARTTATS



Tta Food sectirjty act put EMBW ill servl~cc emphasis 011 the
soil survey than any !_c@slation before it. It fixed thr
soil survey intc use by the XC. Ti. also provided a major
tcs1. <If Its strengths. It has &own the inpoltarlcc of
adequrtciy addressing the purposes oi a soil survey or.d
where we need SOUE 1mprovenccts.

Of c~urs:c with illcreased ME comes the rcsponsibi~lity  to
maintain the inforrd:,tion and br sure it is technically
accurate. P1aintainir.g alld incrczsing our ccr&istency will
have greater importarxc ns we move into state data bases.

Strong public support continurs  for the soil survey. I'm
sure that is a rcfl~cction oi the strong public emphasis ycu
all project.

1 don't have to toll boil scicntlsts  that the excitixtg time
of soil survey is when tlxz mappin is dorie. That time is
here for mally z?tates* Idr ore at least to the point that vc
ra start puttirq: thr. sojl~ surveys together to have them
work toeether at the saw tinw. Prior to the creation of n
data baw this waw.'~ possible.

Somewhere hiddcn in these thoo~hts is the mission arld
function of the WIITC soil8 fr:t.erpreta~ions  staff.





-__-----------..--
Ir'e current-ly  have a staff of five soil scientists and one
secretary. One of these five positions however is pending
disability retirement and will be replaced with a G1S remote
sensing specialist this fall.

Each staff member has a priwry responsibility to:
(1)provide  technical leadership and assistance to states
(2)provide technology development in an area of expertise
(3) assist in technology transfer

We hope to serve your needs. In order for me to get R
handle on your states activities please don't hesitate to
invite me to your work planning conference or similar
function. Please include us in reviewing your lab plans,
perhaps lab data could assist in interpretations not just
classification. HOU's should include interpretations----let
us assist you---

Presented to the West Region Soil Survey Work Planning Conference,
June 13, 1988 by Cnry Muckel



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  W o r k  P l a n n i n g  C o n f e r e n c e
Kahului,  M a u i ,  Hawaii
J u n e  1 2 - 1 7 ,  1 9 8 8

C a r t o g r a p h i c  S u p p o r t  f o r  t h e  N C S S
R i c h a r d  F o l s c h e
H e a d ,  N C C
U S D A - S C S , F o r t  W o r t h ,  T e x a s

O R G A N I Z A T I O N  C H A R T  - H a n d o u t

NAPP Replaces  NHAP. S c a l e  1:40,000
1 I s  boilg  f l o w n  f o r  q u a r t e r  qusrds.

S c a l e  o f  t h e  f u t u r e . 1:24,000  a n d  l:lZ,OOO.

F i v e - y e a r  p l a n - i f  s t a t e  i s  n o t  f l o w n  i n  y e a r
s c h e d u l e d , m u s t  w a i t  5  y e a r s . M a p  a n d
w r i t e - u p  h a n d o u t .

F e d e r a l  g o v e r n m e n t  Is a s k i n g  f o r  s t a t e  govenment
5 0 - 5 0  c o s t sh;lrlng t o  I n s u r e  s t a t e  priority.

NCSS - 8 0  p u b l i c a t i o n s / y e a r

1 2 0  c o u n t i e s  o f  c o m p l e t e d  m a p s  r e c e i v e d  b y  N C C  p e r
y e a r

STATSGO S t a t u s  (handdout)

SURGO S t a t u s  - W e s t e r n  s t a t e s  l e a d i n g  way ( h a n d o u t )

C O L O R  C O P I E R  - Sltdes, m a p s ,  e t c . - Vueraph - c o p i e s  o f
p r o d u c t s

h a n d e d  o u t .

T E C H N I C A L  P U B L I S H I N G  - b r o c h u r e s  - N C C  w i l l  a s s i s t  w i t h  S C S
t e c h n i c a l

m a t e r i a l , b o t h  e d i t  a n d  l a y o u t .

G I S  - G R A S S  - AR C / I N F O  - C O U R S E S  w i l l  b e  g i v e n  m o n t h l y  b y
N C C  o n  GIS

c o u r s e s

s u m m e r .

N C C  e x p e c t s  G R A S S  t o  b e  a c c e p t e d  a n d

w i l l  b e  g i v e n , s t a r t i n g  i n  m i d -

M A P  F I N I S H I N G  - C O N T R A C T I N G  - D I G I T I Z I N G  B Y  C O N T R A C T  -
h a n d o u t .
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REPORT ON MAP FINISH CONTRACTING

NATIONAL CARTOGRAPHIC CENTER

FORT WORTH, TEXAS

This report describes work that has been performed by the National

Cartographic Center since June 1985, for NCSS map finish scribing.

Seventeen states have participated in contracting for map finishing

services through the NCC. Fifty-two survey areas have been contracted

totaling 2,684 map sheets of which 407 of the map sheets were full quad

format. Total contract cost for these 52 surveys is $355,929.58  or an

average of $6,844.72  per survey area. The average for map sheet is

$132.61. ihe cost range is $53.44 per map sheet to as much as $529.37 per

map sheet. The higher price range was for highly detailed soils and

culture on a full quad format.

Most of the compilation received from the states is quite adequate for

contract map finishing. Some is very well done, while others are poorly

done and/or contain excessive errors. We can usually correct errors,

missing symbols, soil lines, etc. by referring to the field sheets.

However, poor quality work cannot be corrected efficiently. The poor

quality compilation usually produces poorer quality maps at a higher cost.

We pay contractors $2.00 each for authors errors..  Authors errors are

errors that are the responsibility of SCS.



OUR ROLE IN THE PACIFIC

The  So i l  Conservat i on  Serv i ce  has  been  ac t ive  in  the  Pac i f i c
Bas in  s ince  1978  when  we  s tar ted  the  re - imburseab le  so i l
survey  o f  Ponape .  Kosrae ,  Truk, Yap,  Palau and the Marshall
I s l a n d s . s c s , in  coopera t i on  w i th  the  Fores t  Serv i ce ,
Univers i ty  o f  Hawai i , a n d  t h e  T r u s t  T e r r i t o r y  o f  t h e  P a c i f i c
I s l a n d s , a s s i g n e d  t w o  s o i l  s c i e n t i s t s ,  C h r i s  S m i t h  a n d  B i l l
Lafrd, to  Ponape, comple ted  the  f i e ld  work  in  1980 ,  and
pub l i shed  the  so i l  survey  repor t s  in  1982 .

In 1981, American Samoa also  requested a soi l  survey. Two
so i l  s c i ent i s t s  f r om New Mex i co ,  Chavez  and  Roybal, spent  3
m o n t h s  a n d  compl.eted  the f ie ld  work. The  so i l  survey  repor t
was published in 1984.

The Guam soi l  survey was started in 1983 with the transfer
of Fred Young to Guam. Major  f ie ld  work was completed in
1986 and the report  publ ished in 1988.

The CNMI survey was started in 1985 when Dean Burkett and
Terry  Huf f  f r om Ca l i f o rn ia  were  de ta i l ed  there  f o r  two
months. Pub l i ca t i on  i s  s cheduled  f o r  January  1989 .

T h e  p u b l i c a t i o n  f o r  t h e  M a r s h a l l  I s l a n d s  i s  a l s o  s c h e d u l e d
sometime in 1989.

With  the  pub l i ca t i on  o f  these  i s lands ,  SCS wi l l  have  mapped
a l l  o f  t h e  i s l a n d s  c o n t r o l l e d  b y  t h e  U n i t e d  S t a t e s  e x c e p t
f o r  s m a l l  i s l a n d s  a n d  r e s t r i c t e d  i s l a n d s  s u c h  a s  B i k i n i ,
Enewi tok ,  e t c .

SCS has  been  tak ing  on  greater  respons ib i l i t i e s  in  the
P a c i f i c . We have a f ie ld of f ice  in Hangilao,  G u a m  w i t h  J o a n
Perry as  Ass i s tant  S ta te  Conservat i on i s t ,  Lauie  Ho,  DC and a
s t a f f  o f  3  o t h e r s .

I n  Saipan, we have Charl ie  Frear, DC and a staff in Rota and
Tinian.

Over in American Samoa, C a l v i n  Harada works with a
c o n s e r v a t i o n  a i d .

Uith this staEf a n d  a s s i s t a n c e  f r o m  t h e  s t a t e  o f f i c e ,  w e  a r e
work ing  c l o se ly  w i th  the  governments  o f  Pa lau .  Ponape ,  Yap ,
Truk, K o s r a e  a n d  M a r s h a l l  I s l a n d s  o f f i c i a l s .

O u r  r o l e  i s  t o  p r o v i d e  t h e  p e o p l e  o f  t h e  P a c i f i c  w i t h  a l l
the  t e chn i ca l  ass i s tance  ava i lab le  through  the  Depar tment  o f
A g r i c u l t u r e  - R iverbas in ,  Watershed  Pro tec t i on ,  RC6D  and  ACP
i n  a d d i t i o n  t o  o u r  r e g u l a r  c o n s e r v a t i o n  o p e r a t i o n s .



J u s t  r e c e n t l y , we have worked together with the ASCS to
introduce the ACP program to Guam and CNMI.

I n  Ponape, we  sre working with the government to  replace the
presently  used fern stumps with a  more permanent pole  for
the  b lack  peeper  p lants .

Flood control  and irrigation plans are under way in Guam and
i n  saipan.

In  Yap ,  we  are  work ing  wi th  the  f o res ter  t o  ident i f y  so i l s
i n  t h e  a g r o f o r e s t r y  p l o t s .

Grass plots  wil l  be set  up in Palau and Guam. The
a r c h e o l o g i s t s  h a v e  r e q u e s t e d  a s s i s t a n c e  i n  h o l d i n g  a  s o i l s
workshop for  them.

Because of  the l imited land srea and  a  t remendous  growth  in
u r b a n i z a t i o n , the governments of Guam and Saipan need
a s s i s t a n c e  i n  i d e n t i f y i n g  t h e  “ p r i m e ”  a g r i c u l t u r a l  l a n d s ;
areas  w i th  f l ood  hazards  or any  o ther  k ind  o f  p rob lems  or
hazards . We  f ee l  that  GIS  wi l l  be  o f  g reat  he lp  in  th i s
area .

O u r  r o l e  i n  t h e  P a c i f i c , i s  t o  i n c r e a s e  our t e c h n i c a l
a s s i s t a n c e  i n  conservation  p l a n n i n g .

Richard N. Duncan
Statue  Consfrvationist
Hawaii



THE PACIFIC BASIN'S APPROACH TO LAND-USE DECISION MAKING*

N. P. Kefford
Dean and Director

College of Troaicel Aariculture and Human Resources
Univerity of Hawaii

Presented to the Western Regional Soil Survey
June 13. 1988
Maui. Hawaii

Work Planning Conference

When I spoke earlier today, I challenged you to address five issues:

1. How to take advantage of opportunities in modern technology.

2. How to set research priorities based upon these opportunities.

3. How to use the hidden, working knowledge of experts in
information transfer systems.

4. How to adapt to new loci for land-use decision making and new
types of decision makers who use soil data directly.

5. How to gather and transfer the types of data and information
that the new users of soil data must have to address their
specific problems.

I trust that you will keep these issues prominently in mind throughout
this working conference.

I now want to describe how we are attempting to keep these issues in
mind in the Pacific Basin. I will concentrate on what is happening most
directly in Hawaii while other speakers on this panel will have messsges
relating to the Pacific Basin as a region. Therefore, I am providing
examples of the ways in which we in Hawaii are striving to practice what
we preach on land-use decision making.

As far as I know. Hawaii is the only state attempting to use the Land
Evaluation and Site Assessment (LESA) process for comprehensive,
statewide. land-use planning. How did this come about? Every ten years
Hawaii holds a constitutional convention, and the 1978 convention gave
great importance to the preservation of Important Agricultural Lands
(IAL). To address this issue. the convention called for the
establishment of a Land Evaluation and Site Assessment Commission and
charged it to develop a process for designating IAL based upon the
acreages needed for specific crops into the future. The commission's
charge placed extraordinary demands on the land-use decision making
capabilities of the time. The general LESA process developed by the

*This paper is bas'ed on the ideas and experience of Dr. Russell Yost,
Department of Agronomy and Soil Science, College of Tropical Agriculture
and Human Resources.
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Soil Conservation Service was adopted by the commission. The soil and
other land-based data available in Hawaii could be used for the land
evaluation portion of the process. But. site assessment required that
social. economic. geographic, historical, cultural. political, and other
factors be incorporated into the system. Thus. only a multidisciplinary
approach to LESA would work.

The charge given to the commission also made tough demands on the
available technology. The charge required that precise boundaries of
the IAL be drawn on each island such that the property of one person was
within the boundary and that of another person was outside. Present
districting in Hawaii causes all lands not designated as urban or
conservation to be placed in the agricultural district. To accommodate
the projected needs of crops in the future. a much smaller area was
needed for IAL, but much stricter rules would apply to the removal of
lands from the IAL district. The Land Evaluation and Site Assessment
Commission proposed a process; but. as expected, there was no smooth
sailing through the public and legislative waters. One problem was the
perceived bias toward agriculture which the charge from the
constitutional convention placed on the commission. The developers
asked, why not a LESA process based on urban. industrial. and resort
needs? As you know, LESA can be applied to any land use for which
requirements can be specified. At this point in the progress toward an
acceptable LESA process, the state administration changed. The new
administration had great concern for land-use decision making of all
types. So it has requested a process that can be applied to all land
uses: urban. industrial, resort, and conservation, in addition to
agriculture. This is a great challenge and an enormous opportunity.
Fortunately, I believe that in Hawaii we have the technology that can
rise to the occasion. We call this technology the Hawaii Natural
Resource Information System--HNRIS. This system will be described by
Dr. Akram Khan later in the conference. HNRIS coordinates many natural
rasource information bases, so that data from many sources can be
applied to decision making. HNRIS therefore offers a multidisciplinary
approach for land-use decision making. Already, HNRIS can designate
boundaries for the land evaluation portion of LESA. The data for site
assessment are now being fed into the computer. Very soon HNRIS will be
able to combine the LESA factors to designate the IAL which will
preserve the acreages necessary on each island to produce the crops that
will be needed to maintain the contribution of agriculture to Hawaii's
economy into the future. In addition to IAL that can be designated by a
standard, soil-based, land-evaluation formula. we have some special
crops whose particular requirements cannot be embraced by the formula.
One of these is the only coffee grown in USA. which grows in a unique
climate on the west side of the island of Hawaii. Soil is not the
critical factor in the coffee zone; the uniqueness of the zone is its
climate. HNRIS is able to provide a physical description of the
climatic factors that differentiate the coffee growing zone from any
other area in the state. Tare and lotus root also are special crops.
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Their environment cm be preserved by including the tsxonomic
classifications of our wet lowland soils within the descriptions of the
designated IAL.

HNRIS is also being used to make regulatory action more reliable in
terms of pesticide hazard assessment. For this function, we find that
nontraditional types of soil and other data must be collected to drive
the pesticide hazard assessment model which is expressed through HNRIS.
That is. the data collected for the purpose of soil classification and
land capability is inadequate for writing and enforcing pesticide
regulations.

Another area in which Hawaii is active is in expert systems for crop
management. As you know. success in agriculture requires that the
management system achieves an optimal match between a crop and its
physical, biological, and socio-economic environments. Therefore, a
multidisciplinary approach is essential to the development of a crop-
management, expert system. It follows that we must have soil data and
information (including the hidden expertise of soil scientists) to merge
with crop, disease. pest, economic and other data to produce an expert
system. For example, our college has a papaya, crop-management. expert
system in which soil and plant nutrition information must merge with
information on insect pasts, diseases. and weeds to produce expert
outputs on yields and economics. We also have a soil-acidity, expert
system. which must apply to all crops and must match the characteristics
of each specific crop with soil properties. Again. we find that we have
not been gathering the most appropriate soil data for the worthy
objective of being able to predict the outcomes of options among crop
management practices. Dr. Russell Yost will give details of our
progress on developing expert systems when he speaks to you later in the
conference.

Hawaii is pleased to provide coordination for a worldwide project known
by its acronym IBSNAT. which is derived from International Benchmark
Sites Networks for Agrotechnology  Transfer. This project had its
origins in the matching of soil classification with crop performance.
but is now able to expand its scope into other disciplines. IBSNAT
continues to be a big user of soil data snd information, but it also is
nay finding that different soil data, from that needed for soil
classification, is needed to drive the simulation models which are the
heart of IBSNAT. Later. you will be hearing from Dr. Gordon Tsuji. who
will describe the IBSNAT program in detail.

How then are these Hawaii-based activities being related to the Pacific
Basin7 I will provide one example. A subsystem of IBSNAT is OBSNAT--
Oceania Benchmark Sites Network for Agrotechnology Transfer. The
Pacific has preliminary soil data that is good. relative to the rest of
the world. This data has been gathered by soil scientists from
Australia. New Zealand. USA. France, and Britain. There are some major
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gaps in the data such as from Western Samoa. But. a greater need is for
data coordination and organization. Data collection on Pacific soils
must be coordinated. and existing and new data must be organized in a
manner that meets user's needs. In addition. gaps in the distribution
of the major soils must be defined and filled.

This summsry of work occurring in Hawaii and the Pacific Basin shows
that the issues of soil survey, land classification, and land-use
decision making, which I defined earlier, can be addressed. Our
experience also shows that, as these issues are addressed. new
opportunities for research and agrotechnology transfer are opened up.
Furthermore. attention to these issues by soil scientists causes them to
adopt new mind-sets. outlooks and approaches. which are as important in
the new era of land-use management as bigger computers and fancy
software.

We find that the incentives for soil scientists to seek new
opportunities through new avenues of thinking and the use of computers
are:

1. the effective discharge of their responsibilities as
scientists. public servants. and land users;

2. the more appropriate and wiser use of land resources; and

3. the transfer of the best soil information to users so that they
can make wise land-use decisions.

The bottom line for the Pacific Basin is that the land-use problems are
large and diverse and little time is available to find solutions, so we
are grateful that new technologies are available and that soil
scientists are able and willing to pursue the opportunities for problem
solving offered by the new technologies.
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ROLE OF THE USDA FOREST SERVICE IN TROPICAL. PACIFIC ISLANDS FORESTRY
West Technical Soil Survey Work Planning Conference

tune 13-17, 1988

Ronald E. Stewart
Director. Pacific Southwest Forest and Range Experiment Station

USDA Forest Service, Berkeley. CA

Paul G. Scowcroft
Research Forester, Pacific Southwest Forest and Range Experiment Station

USDA Forest Service, Honolulu, HI

INTRODUCTION

All forest lands of the United States lay within the temperate region, except
for those in Puerto Rico, the Virgin Islands, Hawaii, Guam. American Samoa, and
the former Trust Territories of the Pacific Islands. These tropical forests
are but 0.25 percent of the size of U.S. forests in the temperate zone, and
their contribution to the nation's economy is negligible. Thus, it is not
surprising that USDA Forest Service programs have focused primarily on
temperate forest management--a focus that is not likely to change.

Despite its emphasis on temperate forestry, the Forest Service is taking a
growing interest in tropical forestry. In 1980, a U.S. Interagency Task Force
recommended to the President a policy, strategy. and program for expanded U.S.
research. technical assistance and training programs to protect and sustain
tropical forest resources throughout the world (U.S. Interagency Task Force
1980). In response, the Forest Service developed an International Program for
Tropical Forests whose goals are to:

* Mitigate the basic causes of tropical deforestation
* Introduce modern resource conservation technologies
* Improve Pesource management through training
* Strengthen knowledge and skills for tropical forest resource

management
* Improve response technical to assistance requests.

In the Pacific Basin, implementing the program is the responsibility of two
Forest Service branches: the Pacific Southwest Forest and Range Experiment
Station (PSW) and the Pacific Southwest Region (R-5). The Forest Service was
active in the Pacific Basin, however, long before 1980.

The Forest Service's involvement dates from the early 1900's (Nelson, [in
press]). At first its role was limited to intermittent formulation of forestry
policy and implementation of cooperative programs--mainly in Hawaii. That role
expanded in 1957 when, at the invitation of the Territorial government. the
Station established a permanent research office in Honolulu. That one-person
office in time expanded to the present Institute of Pacific Islands Forestry.



By 1969, technical assistance extended beyond the shores of Hawaii to American
Samoa. Guam. and the Trust Territories of the Pacific Islands. Forest Service
commitments in the Pacific Basin have continued to grow since then. To handle
the increased demand for cooperative state and private forestry programs. the
Region established its first full-time Pacific Island Forester position in
1978. That position is headquartered at the Institute, in Honolulu.

FOREST HESOURCES OF AMERICAN PACIFIC ISLANDS

Hawaii accounts for about 0.1 million of the nearly 4.8 million acres of land
that comprise the Amerj~can Pacific Islands (Fi,g. I). Forests cover 1.986.000
acres--almost one-half of the State's land area (Metcalf. et al. 1978). Each
of the eight major islands support forests of one type or another. The forests
represent a wide diversity of types--from low elevation tropical rain forests
to arid scrub forests to temperate subalpine woodlands.

The acreage of forests in Hawaii and their general condition have declined
since Polynesians first colonized the islands. That decline accelerated after
1800 because land was rapidly converted to other uses. The conversion was done
to meet essential needs of a growing populace--production of food and fiber and
creation of living space. The deliberate and accidental introduction of plant,
insect, and disease pests to Hawaii's forests contributed to further
degradation. Today, demands on the State's forest reaou~ces continue to
increase as the human population grows. As of 1980, Hawaii had but 4.3 acres
of land per resident (Fig. 2). only 2.1 acres of forest land per person.

Other American Paci~fic Islands

American Samoa and Micronesia. formerly the Trust Territories. which includes
the Marshall. Caroline, and Mariana Islands, are spread over 3 million square
miles of the Pacific Ocean (Fig. 3). More than 2,000 islands, ranging from
smalls unoccupied atolls and rock islands to large populated volcanic islands,
are found in this area. The total land area is about 650,000 acres; over 80
percent is classed as forest land.

The forests of Pohnpei and Kosrae in the Eastern Carolines, Palau in the
Western Carolines, and Rota in the Northern Marianas are relatively intact,
having survived war and colonial activity over the last century. Extensive
mangrove forests fringe Pohnpei, Kosrae, and Palau. On most other islands,
however, little remains of the original forest vegetation. Wars, repeated
fires. housing development, and agriculture have reduced the forest land--some
of it to unproductive savannahs and badly eroded barrens. Poor land management
practices have resulted in sedimentation of the coral reefs and estuaries that
fringe many of the Pacific islands (Falanruw  1980).

The population on the American Pacific islands has expanded rapidly. In 1980,
Guam. the Republic of the Marshall Islands, and American Samoa had less than
2.5 acres of land per resident (Fig. 2)--even less forest land per resident.
Degradation of island forest resources has accompanied the population
increase. The need to produce food, fiber. and living area Will not decrease
in the future. Thus, we can expect increased pressure to convert island forest
to uses that satisfies one or more of these essential needs.



CONSTRAINTS ON EFFECTIVE FOREST MANAGEMENT

The greatest need now is to provide management guidance. cultural and economic
incentives, and research results to improve, restore. and enlarge island forest
and agroforest ecosystems. But professional knowledge about the forest
resource base and about the limitations on ecosystem productivity is inadequate
to meet these needs. Furthermore, we have little experience applying our
forestry knowledge to site-specific management problems in island forests.
Additional applied and basic research is needed in the following areas:

Ecology of different island forest types
Silvicultural practices suitable for reforestation and agroforestry and
the regeneration of native mixed-species forests
Watershed management practices to control erosion, maintain slope
stability, and insure adequate water yield and quality
Fire management practices
Forest weed effects and control methods
Wildlife habitat requirements

Developing knowledge about these critical areas is only one step toward
effective forest management. Equally important, an appropriate social
structure must be in place to translate forest resource information into
management plans and to implement those plans. While most islands have a
natural resource agency, few have trained foresters and biologists to staff
them adequately. Forestry oriented legislation and planning are under way, but
additional Forest Service assistance is needed. On the negative side,
exploitation by outside interests is often encouraged and local customs. such
as burning. are detrimental to forest resources. Public education is needed to
combat these destructive influences. The Forest Service's State and Private
Forestry Branch (S&PF) is specifically charged with helping to solve these
social aspects of tropical island forestry.

CURRENT FOREST SERVICE ACTIVITIES

The Forest Service, therefore, has a leadership role to fill--both in forestry
research and in technology transfer and assistance. But we can not and do not
work in a vacuum. Forest Service involvement in the Pacific is exclusively at
the request of the respective governments. All of our current activities are
done in cooperation with State and local governments, other Federal agencies,
universities--especially the University of Hawaii, and private groups, such as
C. Brewer and Company, Ltd. and Weyerhauser Company.

The Institute of Pacific Islands Forestry consists of two research units and
support staff. One research unit--titled "Forest Management Research in
Hawaii"--has the mission of developing knowledge needed to manage koa (&k
&) and koa-ohia (Metrosideros polymorpha) ecosystems so as to ensure forest
maintenance and establishment, watershed stability, and weed control. The
other unit--titled "American/Pacific Island Forestry Research" has activities
that extend beyond Hawaii. Its mission is to assess the existing forest
resources and provide research for island foresters and land managers to solve
forestry problems in the American Pacific islands. These missions are in
effect for five years, after which time they may be continued for an additional
five years, either with or without modification, or terminated. Three years
remain of our current ?-year program.



Becoming fami1,is.r  with the forest resource base has been and continues to be a
high priority task. Vegetation surveys have been completed fox* most of the
major American Pacific j~slands. except Guam and the Marshall Islands . These
surveys were the first comprehensive attempts to describe the different
vegetation types, their extent, ecological function, and uses. Maps and
summaries of the surveys are available through Forest Service offices in
Honolulu and Berkeley, California (Cole, et al. 1987: Cole, et al. [in press];
Falanruw, et al. 1987a. 1987b: MacLean, et al. 1986:  Whitesell. et al. 1986).
Hcpol*ts  of the vegetation survey for S&pan,  Rots. and Tinian in the Northern
Mariana Islands are being prepared for publication.

Inventories of timber resources have been completed for Anlerican  Samoa;
Habel  thaup, the Hepublic of I’aleu; and for Kosrae.  Pohnpei. Yap, and four Truk
islands (Dublon. Moon. Fefan, and Eten). Federated States of Micronesia. The
results describe a~ess of forest land, by forest type and land cl.ass.  and
timber volumes, by tree component and forest type (Cole, et al. [in press];
MacLean.  et al. 1988a,  1988b; Petteys.  et al. 1986).

The Forest Service pioneered forest survey and timber inventory work in the
State of Hawaii (Buck and Paysen  1984: Metcalf, et al. 1978; Nelson 1967). The
newesL approach to assessing forest resources is known as multiresource
inventory. Field data are collected to encompass the needs of as many
disciplines as possible, including information on wildlife, watershed,
endangered plants, and timber. This approach optimizes field work,
standardizes data collection, and facilitates transfer and use of information
between discjplines. The Pacific Northwest Forest and Range Experiment Station
(PNW), Portland, Oregon, and the Hawaii Division of Forestry and Wildlife have
completed multiresource forest inventories for the islands of Molokai (Buck, et
al. 1986)) Oahu, and Kauai. Work is now under way on the Island of Maui.

Relatively little is known about management of native Hawaiian forests because
of past emphasis on establishment and development of plantation species. Part
of the Forest Service's current work in native koa-ohia forests deals with
,basic ecosystem questions, such as how is the forest organized and how do the
various components function as an integrated whole. Three studies are under
way to determine if nutrient availability of degraded and virgin forest soil
limits productivity of young koa and ohie trees. Another study is examining
decomposition dynamics of native and alien forest litter (Scowcroft 1986).

Another aspect of Forest Service research in Hawaii involves discovering how to
regenerate and manage mixed-speci.es forests on degraded forest lands.
Thousands of acres of mid-elevation pasture on the islands of Hawaii and Maui
could be returned to native forest over the next decade if effective
reforestation techniques could be developed. The incentives for reforestation
fire not purely economic. The ultimate restoration of several endangered forest
birds may depend on reestablishing suitable forest habitat. To that end. the
U.S. Fish and Wildlife Service has about 5,000 acres of pasture in its Hakalau
Forest National Wildlife Refuge that it wants returned to mixed native forest.
Natural and artificial regeneration studies are under way in the Refuge
(Conrad. et al. [in review]). Another study is looking at the interactions of

77



seed source and site on performance of young koa on Maui (Conrad and Ikawa. in
these proceedings).

Additional silvicultural research in Hawaii is examining the effect of
fertilization (Whitesell, et al. 1987). spacing, thinning, and other cultural
practices on performance of introduced as well as native trees. On Saipan. in
the Commonwealth of the Northern Mariana Islands, and on Guam, we have
established species and provenance trials in cooperation with local and Federal
agencies. Early findings have been used by the Government of Guam to implement
tree planting projects for watershed reclamation (Newell and Noquez [in
review]).

Research on BioenerxProduction-..... ___.__.._

Scientists from severnl Forest Service Experiment Stations, in cooperation with
the U.S. Department of Energy and the BioEnergy Development Corporation, a
Hawaii subsidiary of C. Brewer and Company, Ltd., have been growing Eucalyptus
trees as an alternative fuel for the generation of electricity in Hawaii
(DeBell, et al. 1985; Schubert and Whitesell 1985). Research is under way to
study the effects of fertilizer. spacing (DeBell and Whitesell 1988). and
species on maximizing biomass production. Species and fertilizer trials for
fuelwood production are also being conducted in American Samoa.

Agroforestry Research

Subsistence agriculture and agroforestry have been practiced successfully in
the Pacific islands for centuries. However, rapidly increasing populations are
straining production capacity. The Forest Service is conducting two
agroforestry studies in the Pacific--one in the Marshall Islands and the other
in the Yap Islands. The Marshall Islands study seeks to determine the effects
of various low-cost, inorganic fertilizers on growth and yields of coconut,
breadfruit. and other food- and timber-producing trees. The Yap study seeks to
describe the different agroforestry systems in use there and to measure and
compare their productivity.

Biologic,_a_l  Control of Noxious Forest Weeds__-

The program of biological control of noxious forest weeds is a multi-agency
effort that was started in 1983 to investigate control of forest weeds
threatening native island ecosystems (Markin [in press]). The Hawaii Division
of Forestry and Wildlife is the lead agency for program coordination, and it
provides financial support for overseas exploration for candidate control
agents. The National Park Service provides both the quarantine facilities at
Hawaii Volcanoes National Park and the services of a research plant
pathologist. The Hawaii Department of Agriculture reviews plans for the
quarantine facility, requests for permits for the importation of potential
control agents, and requests for release of control agents into the field. The
University of Hawaii, College of Tropical Agriculture and Human Resources
encourages, supports, and conducts research in biological control of forest
pests. The Forest Service provides an entomologist and support personnel and
equipment to conduct research on insects as biological control agents. A
steering committee made up of representative of these agencies guides the
biocontrol program.
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The worst problem weed is banana poka (Pa~ssiflora mollissima),  an aggressive
introduced vine that changes the structural and functional characteristics of
Hawaii's montarre rain forests. The research under way is designed to find an
insect-disease complex that only attacks and controls banana poka. It is an
expensive undertaking that requires exploration in South America, poka's native
land. to search for candidate control agents. Once a candidate agent is
identified, collected in sufficient numbers. and successfully shipped to
Hawai~i~  , years of painstaking rearing and host testing ensue to make sure the
agent is host specific. The first agent--the moth Cyanotricha n=&a--has.~~._._~_ _.
been host tested (Markin and Nagata [in press]). and the Hawaii Division of
Forestry and h'ildlife has been releasing the insect into the wild since
February 1988. Similar cooperative work is under way for gorse (Ulex-._
~urwpae,~u~)  (Markin and Yoshioka [in review]), a thorny shrub that can dominate
upl~and  pastures; and blackberry (Rubus argutus), a forest weed (Nagata and
Markin 1986).

Watershed. Soil, and Wildlife Habitat Research~~__~.._.__

The USDA Soil Conservation Service and USDI Fish and Wildlife Service are the
lead agencies for work under way in watershed and wildlife habitat research.
The Forest Service parti~cipates  in planning workshops. and coordinate its
activities with these agencies. Results from one agency often can be
integrated into the work of another agency, such as the Forest Service using
SCS soil survey maps to stratify forests, by soil type (Falanruw. et al. [in
review]).

The Pacifj.c  Island Forester is responsible for assisting American Pacific
island governments develop and strengthen their forestry programs. Some of the
more important work under way is designed to:

* Facilitate in-service training for professionals and technicians to
provide the skills needed, on a priority basis

* Develop adequate forest protection authorities and capabilities,
including legislation, fire protection organizations. forest pest
management programs. and wood utilization opportunities

* Help recruit and train new professional foresters and forest
technicians.

* Help develop legislative programs for forestry and natural resources
conservation.

FUTURE FOREST SERVICE INVOLVEMENT

Our first priori~ty is to complete the remaining 3 years of our 5-year program
in the American Pacific Islands. This task is at risk. however. because our
human and financial resources are being stretched to the limit already.
Present staffing includes five scientists, the Pacific Island Forester, and
support personnel. The current job will require innovation, sacrifice,
cooperation. and efficiency if it is to be done.

Nevertheless, the Forest Service is ready to expand the Pacific island forestry
program should funds and the opportunity arise. As a lead partner, we propose
the foll,owing if sufficient additional funding becomes available:



l Complete forest resource inventories including the first cycle of the
Hawaii multiresource inventory and resource inventories of Guam and
other western Pacific islands

l Strengthen and accelerate mixed-species silviculture  and native forest
ecosystem research, including koa, ohia, mangroves. and other tropical
tree species

* Expand the program for biological control of noxious forest weeds,
including--detailed studies of the ecology and biology of potential
biocontrol agents in their native habitat and detailed post-release
studies of all new biocontrol agents.

* Develop research for the protection of damaged watersheds. including
identification of methods and species for revegetstion.

l Design effective forms of fire prevention and control for the tropics,
based on sound sociological understanding of why people set wildland
fires.

l Begin studies to identify the habitat requirements of endangered
terrestrial species in Hawaii forests.

l Develop the technology for maintaining a gene bank for selected native
trees of Hawaii and other Pacific islands.

The Station's first permanent research unit in Hawaii was established in
1957--just  over 30 years ago. Much has been accomplished in that time in
enlarging our knowledge of tropical forestry in Hawaii and the other American
Pacific Islands. Much more remains to be done. The Forest Service. in
partnership with other agencies and cooperators, stand ready to continue its
leadership role.



Table l--Area of forest land1 for American Pacific islands.
by government unit.

Government unit

State of Hawaii'

Territory of American Samoa3

Territory of Guam4

Commonwealth of the Northern Mariana Islands5

Saipan
Rota
Tinisn
Subtotal CNMI

Federated States of Micronesia6

Kosrae
Pohnpei
Truk (Moen. Dublon, Fefan. and Eten only)
Yap

Subtotal FSM

Republic of Palau'l

Republic of the Marshall Islands8

Area

Acres Percent

1,986.400

44,804

48.3

93.3

105,430 77.7

21.958 75.5
16.806 80.0
x%.%5 79.4
58.719 78.1

26,991
82,509
8.937

__Gzz
135,668

;z*:
86:7
71.8
90.7

8~.117

42,000

79.5

95.0

_
1
-For.est land is defined as land at least 10 percent stocked by live

trees and not currently developed for nonforest use. Forest land includes

land currently supporting mangroves, agroforests, and secondary vegetation.
2
Metcalf, et al. (1978).

3Cole, et al. (in press).

"Government of Guam (1983).
5Unpublished data, Thomas Cole. Institute of Pacific Islands Forestry,

Honolulu. Rawaii.
6Falanruw. et al. (1987a.b); MacLean. et al. (1986); Whitesell,.  et al.

(1986).
7 Cole. et al. (1987). Only about one-fifth of the rock islands included.
8Pers. ~cmm.,  Thomas Cole. May 1988.
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FIGURE: CAPTIONS

Figure I. Land area (acres) and populations (1980 census) for Pacific islands
under United States influence. (Adapted from Bell 1988. Table 1)

Figure 2. Living space for American Pacific island populations. (Adapted from
Bell 1988, Table 1)

Figure 3. The Marshall, Caroline, and Mariana Island groups are distributed
over about 3 million square miles of the Pacific between the equator
and 20' north latitude.
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Within the soil survey program there is a constant need for various kinds of
information or data. Information is needed to make soil surveys and information is
also needed once the soil surveys are complete.

COMhll’ITEE  CHARGES:

* Identify needs in the transfer of soil technology within NCSS and to others.
* Propose methods to meet the needs identified by the committee.

RECOMMENDATIONS:

As a result of the committees work we have identified several apparent needs and
proposed three separate task forces to help meet those needs.

The first need we have identified is to have access to each others data. This
includes data being made available to all cooperators within NCSS and to others
who have use for soils information we may have.

There is a lot of soils information that has been collected b
within the NCSS program. Some of us know where some or.

the various cooperators
It resides and some of us

have access to some of the data. At the same time there is probably a lot of data
that would be useful to each of us in our projects that we are not aware of or that we
do not have ready access to.



There are several possible reasons for a lack of access to the data generated by the
various cooperators. Those we identified are:

1. Security of computer systems.
2. Format of information and incompatibility of systems
3. I;lck of knowledge of the availability of the information.
4. Unwillingness to make information available to others.
5. Status of information (uncorrelated vs correlated etc.)
6. There may be more...

To meet this need we have proposed the use of two task forces.

Tusk force I

Review and amend as needed any Memoranda of Understanding between the
agencies involved in the NCSS with the purpose of making each others nutot)znteri
soil related data available in a format useful to each other.

This Task force should address things such as:

I. What kind of information should be made available?
2. Who should be the responsible party within each agency for making the
information available?
3. In what format should the information be made available?
4. What information should most appro riately come from each agency?
5. What is the most appropriate access or the. various data?P
6. What should the status of information be that is being made available?

A. Correlated? To everyone?
B. Uncorrelated? To selected users?

7, How can we insure that everyone is aware it is ok to share?

Task Force 2

Determine the feasibility for an NCSS “bulletin board” (or database) which has
information about what is available within NCSS, where it is stored and how to
access it. Items to address are:

I. Who should maintain the bulletin board? (WNTC? Database staff at
Lincoln?)
2. How it should be funded?
3. How to access the bulletin board
4. Structure of the bulletin board

A. Menu Driven?
13. System?

5. How to obtain information to store in the bulletin board. (solicitation
within agencies, or in professional journals) etc.

6. How to publicize the bulletin board?
7. What information is available now for the bulletin board?
8. What are some future needs that can be met by use of a bulletin board
9. How can all cooperators access the bulletin board?

A. Telenet?
B. Appropriate communication software?
c .  Etc.



The second need we have identified is to obtain the needs for soils information by
the various users of that information and to provide that information to the
appropriate databa,se  designers and policy makers.

In order to make information useful and obtainable it is helpful for the developers
and designers of soil datahases to have an idea of the type.s of information needed
by users, the format most appropriate for that information and how the information
might be used. An NCSS bulletm  hoard would be a good place to make the needs
for information and format for the information known.

It may very well he that some of the things mentioned are already bein researched
or implemented however we would benefit by communication about wEat the
various people are working on within the NCSS. The NCSS bulletin board would be
a good place to communicate this information.

ThetI$.r+l  and one of the most pressing needs being felt in the transfer of soil
informatton is the lack of sufficient staff to provide the information to the users in
the most useful format..

With the advent of the computer age and database management systems we have
the ability to make use of more data and do more productive things with the data
than ever before. To be able to properly take advantage of the new innovations
available to us we need to have sufftcient  staff who can manage the clata.

What is needed within each of the agencies or at least where the databases will
reside are dataset managers with a proper background not only in database
management but in the case of soil survey information, a background in soil survey.

An awareness of this need is becoming apparent however until we realize how
important the need is we may not physically be able to provide each other with the
data we have been talking about.

No task force was recommended by this committee but it might be good to consider
one.



C O M M I T T E E  2  - INFCIRMAT~IDN AND DISPLAY OF
SOIL SURVEY PUDLICATION

C:OMMITTEE  MEMBERS:

G e r a l d  L a t s h a w ,  SCS, P o r t l a n d ,  O r e g o n ,  C h a i r m a n
A l  A m e n ,  SLM, D e n v e r ,  C o l o r a d o
James Carley,  S C S ,  S p o k a n e ,  Irlashington
Gordon D e c k e r ,  S C S ,  Dozeman,  M o n t a n a
H e r h  Holdorf, USFS,  Missoula,  M o n t a n a
Herb  H u d d l e s t o n ,  Cl’%, Corval  I is ,  Dregon
D o n  J o n e s , BIA, P o r t l a n d ,  O r e g o n
H a r o l d  M a x w e l l ,  SCS, Eeise, I d a h o
R a y  M i l e s , SCS, P o r t l a n d ,  Oregon
J o e  M o o r e , SCS, A n c h o r a g e .  A l a s k a
J a c k  R o g e r s ,  SCS, Reho, N e v a d a

COMM I TTEE CHARGE :

T o  e v a l u a t e  a l t e r n a t i v e  m e t h o d s  o f  p r e s e n t i n g  s o i l  s u r v e y
i n f o r m a t i o n  to u s e r s  i n c l u d i n g  determi~ning  h o w  b e s t  t o  f u l l y
u t i l i z e  c o m p u t e r  t e c h n o l o g y  i n  publication  of soi I  s u r v e y
r e p o r t s .

T h e  cammittee  c h a r g e  w a s  o r g a n i z e d  i n t o  s p e c i f i c  i s s u e s  s o
t h e  i d e a s  a n d  t h o u g h t s  o f  t h e  m e m b e r s  c o u l d  h e  o r g a n i z e d
p r i o r  t o  t h e  c o n f e r e n c e . T h e  f o l l o w i n g  i s s u e s  w e r e
c o n s i d e r e d  a n d  r e c o m m e n d a t  i  ens made by the  commit tee .

Issues and Recommendat i  ens:

1 . A r e  t h e r e  s o m e  a l t e r n a t e  p u b l i c a t i o n  f o r m a t s  t h a t  w e
s h o u l d  c o n s i d e r  o t h e r  t h a n  t h e  p r e s e n t  f o r - m a t  n u t  I ined
in the Nat ional S n i  I s  H a n d b o o k ?

a . Semitahular f o r m a t  f o r  m a p  u n i t  d e s c r i p t i o n s  w a s
kighly  .recommended  a s  a n  a l t e r n a t i v e . T h e  c i t e d
a d v a n t a g e s  i n c l u d e  e a s e  o f  u s e  t o  l o c a t e  s p e c i f i c
i t e m s  ira d e s c r i p t i o n , h e t t e r  a d a p t e d  f o r  s t o r a g e
a n d  r e t r i e v a l  f r o m  database  (i.e., C A M P S ) . The
f o r m a t  m a k e s  i t  e a s i e r  t o  c o m p a r e  s o i l s  f*r s e l e c t
f e a t u r e s  f o r  a  soi I sur-vey  o r  other- soi I  s u r v e y s .

h . More c o n s i d e r a t i o n  i s  n e e d e d  t o  u t i l i z e  g r a p h i c
d i s p l a y s . T h i s  c o u l d  e f f e c t i v e l y  a s s i s t  in
d e f i n i n g  r e l a t i o n s h i p s  o f  s o i l s  d a t a ,
i ntet-pr-etat  i uns, a n d  m a p  u n i t  c h a r a c t e r i s t i c s .
T h e  g r a p h i c  s o f t w a r e  p a c k a g e s  c a n  o f f e r  m a n y
possiti I ities inc:luding g r a p h i c s  t o  a s s i s t  i n  t h e
n 0 rl t e c h r0 i c a I 5 0 i I de 5 c r i p t i ia n _

C . T h e  avai  l a h i  I  i t y  a n d  u s e  o f  c o m p u t e r s  i n  t h e  soi I
s u r v e y  i s  c h a n g i n g  o u r  n e e d s  a n d  c a p a b i  I  i t  i e s  f o r



2.

p r o v i d i n g  t h e  soil s u r v e y  t o  t h e  u s e r s . The
n u m b e r  o f  pub1 ished soi I sur-veys  n e e d e d  for
d i s t r i b u t i o n  w i  I I  b e  r e d u c e d  a s  m o r e  u s e r s
ut i I ize GIS a n d  d a t a b a s e s . w e  foresee the
continuin$  n e e d  f o r  t h e  pub1 ished r e p o r t  f o r  m a n y
s o i l  s u r v e y s . Some u s e r s  n e e d  a  c o m p l e t e  p a c k a g e
o f  m a p s ,  soi I d e s c r i p t i o n s ,  a n d  s o i l  d a t a ,  a n d  t h e
p u b l i s h e d  r e p o r t  p r o v i d e s  a n  e x c e l l e n t  q u a l i t y
p a c k a g e  w i t h  m i n i m u m  t i m e  r e q u i r e d  f r o m  t h e  f i e l d
off i c e . T h i s  i s  b e c o m i n g  m o r e  i m p o r t a n t  a s  f i e l d
o f f  i c e  s t a f f s  b e c o m e  smal l e r . F o r m a t  c h a n g e s
r e c o m m e n d e d  f o r  pub1 ication i n c l u d e  multivulume
r e p o r t s  s u c h  a s :

Vo lume  I S o i l  d e s c r i p t i o n s ;  l e g e n d ,  s o i l  d a t a
i n c  l u d i  n$ t h e  p o r t i o n s  o f  t h e  p r e s e n t
soi I  s u r v e y  c o n s i d e r e d  t h e  m a r e
t e c h n i c a l  (i.e., c l a s s i f i c a t i o n  a n d
f orrnat i on 1. T h i s  w o u l d  b e  t h e  b a s i c
soi I i nf ormat ion that  -equ i res f e w
c h a n g e s  o v e r  t h e  u s e f u l  I  i f e  o f  t h e  soi I
s u r v e y .

Volume II Soi I i n t e r p r e t a t i o n s . T h e s e  w o u l d  b e
y i e l d  t a b l e s ,  forestry,  r a n g e
management , a n d  o t h e r  i n t e r p r e t a t i o n s
t h a t  b e c o m e  o u t d a t e d  i n  a  f e w  y e a r s .

V o l u m e  I I  c o u l d  b e  p r i n t e d  p e r i o d i c a l l y  t o  u p d a t e
t h e  soi I  s u r v e y  a n d / o r  t h e  u s e r s  c o u l d  b e  pruvided
t a i  l u r e d  i n t e r p r e t a t i o n s  f r o m  p r i n t o u t s  f r o m  t h e
d a t a b a s e s  (33, C A M P S ,  e t c . ) . A three-vo I ume
r e p o r t  c o u l d  b e  c o n s i d e r e d  b y  i n c l u d i n g  t h e  maps
i n  a  s e p a r a t e  v o l u m e . T h e s e  c h a n g e s  w o u l d  r e d u c e
c o s t s  of u p d a t  ins the  soi I  s u r v e y .

A n o t h e r  o p t i o n  i s  t o  pub1 i s h  o n l y  one v o l u m e
i.nc I ud i_ng on I y the bas i c so i I survey i nf ol-mat i on
( m a p s ,  d e s c r i p t i o n s ,  p r o p e r t i e s ,  classificatiun,
e t c . )  a n d  t o  pr-ovi d e  t h e  s o  i  I  i n t e r p r e t a t i o n s  a n d
m a n a g e m e n t  s t a t e m e n t s  i n  a  nonpub  I i shed form.

Are t h e r e  s o m e  i m p r o v e d  m e t h o d s  or w a y s  w e  c a n  ut i I ize
t h e  c o m p u t e r  t o  p r e p a r e ,  r-eview,  a n d  e d i t  t h e  scli I
survey for- pub I i cat i on? ( M a n y  s t a t e s  a r e  u s i n g
c o m p u t e r s  a t  soi I  s u r v e y  off i c e s  t o  s t o r e  t h e
m a n u s c r i p t  so t h e  i n i t i a l  k e y i n g  w i l l  b e  m a i n t a i n e d
e x c e p t  f o r -  t h e  n e e d e d  e d i t  ins a n d  u p d a t i n g  f o r
p u b l i c a t i o n . ) D o  y o u  h a v e  m o r e  i d e a s  o n  expedi t ins t h e

T h e  commi tte.; m e m b e r s  s u p p o r t  t h e  n e e d to ut i I ize the
c o m p u t e r  i n  t h e  d e v e l o p m e n t  o f  t h e  soi I s u r v e y
manuscr i pt. Some c  i  ted  advantages inc I ude:
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a. L.ack o f  t y p i n g  a s s  istance f o r  soi I  s u r v e y
p a r t y .

b. One t i m e  k e y i n g  o f  m a n u s c r i p t .
c. E:ase of  updat  i  h3.
d . F’rovides  more o p t i o n s  a n d  s t i m u l a t e s

i nnovat  ions in rnanuscr  i pt deve  I opment  .
e. A l l o w s  i n t e r a c t i o n  o f  existi~ng  d a t a b a s e  (3SD)

a n d  t h e  m a n u s c r i p t . M a n u s c r i p t  d a t a  c a n  b e
a d d e d  t o  t h e  c o u n t y  soi I  s u r v e y  d a t a b a s e
(CAMPS).

S o m e  i m p r o v e d  m e t h o d s  b e i n g  u s e d  o r  p r o p o s e d  i n c l u d e :

a . llse of R:base  S y s t e m  V  d a t a b a s e  f u n c t i o n s
u n d e r  M S - D O S  o p e r a t  i n 3  s y s t e m  ( N e v a d a )  t o
d e v e l o p  m a p  u n i t  d e s c r i p t i o n s . Th i s program
a l  l o w s  c r o s s - c h e c k i n g  d a t a  e n t e r e d  f o r  t h e
m a p  u n i t  w i t h  c o m p u t e r -  r a t h e r  t h a n  m a n u a l
checks.

b . F’rograro “MUD Wr i ter” deve  I oped us i n3 MS-WORD
f o r  wt-itin m a p p i n g  u n i t  d e s c r i p t i o n s  u s i n g  a
s y s t e m  s i m i  lar to CAW (Dregon).

C . C o m p u t e r  i s  u s e d  t o  s t o r e  f i e l d  s o i l
d e s c r i p t i o n s  (SCS-SOI-2321,  a n d  a  p r o g r a m
w i l l  g e n e r a t e  t h e  b l o c k  s o i l  d e s c r i p t i o n s  f o r
t h e  m a n u s c r i p t  a n d  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 . T r a n s e c t  d a t a  i s  e n t e r e d  a n d
t h e  d a t a  a n a l y z e d  a n d  surnmar i z e d  t o  d e t e r - m i n e
m a p  u n i t  c o m p o s i t i o n  ( A l a s k a ) .

d . D e s k t o p  pub1 icat ion i s  s u p p o r t e d . T h i s
s h o u l d  s p e e d  m a n u s c r i p t  p r o c e s s i n g ,  a l  low
m o r e  flexibi I i t y ,  a n d  r e d u c e  c o s t s .

A r e  there t:e$ter  w a y s  t o  d e v e l o p ,  d i s p l a y  and/at-
p r e s e n t  m a p  u n i t  d e s c r i p t i o n s  t o  i n c r e a s e  u s a b i  I  i t y ?
W h e t h e r  f a c t  o r  f i c t i o n , t h e  a s s e r t i o n  i s  t h a t  t h e
p r e s e n t  m a p  u n i t  d e s c r i p t i o n s  a r e  d i f f i c u l t  t o  u s e .
W h a t  c a n  w e  d o  t0 i m p r o v e  t h e  d e s c r i p t i o n s  arod t h e
usab i I i ty?

I t  is  genei-ally  a g r e e d  t h e r e  i s  n o  w a y  t o  s a t i s f y  t h e
n e e d s  o f  a l  I  u s e r s  i n  t h e  f o r m a t  c o n t e n t  a n d  d e t a i  I  o f
m a p  u n i t  d e s c r i p t i o n s . F’ersonal  b i a s  a n d  p r e j u d i c e  can
a d v e r s e l y  a f f e c t  r e a c h i n g  a3reements  on b e s t  m e t h o d s  t o
p r e s e n t  m a p  u n i t  descr i  pt ions. T h e  folIowin g u i d e s
a r e r’ e c 0 mm e n d e d i rl c 0 n 5 i d e r i n 3 t h e f 0 t- cn a t a r9 d c 0 n t era t .

a . F’resent  ‘so i  Is i r&for-mat inn in a s imp I  i  st i  c  a n d
a b b r e v i a t e d  fat-mat. (The tabul  al- format  s h o u l d
wet-k w e l l  for t h i s . )



b . O r g a n i z e  t h e  m a t e r i a l  i n  a  l o g i c a l  arrangemeht
t h a t  will m a x i m i z e  t h e  e f f i c i e n t  l o c a t i o n  a n d
e x t r a c t i o n  o f  i n f o r m a t i o n .

c . A s s u m i n g  r e a s o n a b l e  s u c c e s s  i n  a c h i e v i n g  t h e
a b o v e , users w h o  a r e  c o m p e l  l e d  t o  r e f o r m a t  a n d
r-eorganize t h e  d a t a  t o  s u i t  t h e i r  p e r s o n a l  d e s i r e s
s h o u l d  b e  a b l e  t o  e a s i l y  accomplish  t h i s .

T h e  p o i n t  w a s  m a d e  t h a t  m o r e  e f f o r t  i s  n e e d e d  t o  tt-ain
u s e r s  or, h o w  t o  u s e  t h e  s u r v e y  a n d  pal-ticularly.in  t h e
c o n c e p t s  o f  m a p  u n i t s  i  rat I ud ing d e s i g n ,  mapp i ng
pr-ocedur-e  and mapping i  ntens i ty.

4 . A r e  t h e r e  b e t t e r  w a y s  t o  p r e s e n t  soi I  i n t e r p r e t a t  i o n s
a n d  soi I  p r o p e r t i e s  i n  t h e  soi I  s u r v e y  t h a n  t h e  p r e s e n t
me t h o d s ? P r e s e n t  m e t h o d s  i  nc I  ude the pr-esentat  i on in
s t a n d a r d  t a b l e s  a n d  s t a t e m e n t s  i n  m a p  u n i t
d e s c r i p t i o n s .

G r a p h i c s  c o u l d  b e  b e t t e r -  u t i l i z e d  t o  d i s p l a y  s o m e
i n t e r p r e t a t i o n s  a n d  p r o p e r t i e s . C o m p u t e r s  wi I I
erIcour-age s o m e  i n n o v a t i o n s  in t h i s  d i r e c t  i o n . Sever-a I
c o m m e n t s  i n d i c a t e d  t h e r e  i s  m o r e  n e e d  to r e v i e w  a n d
i m p r o v e  t h e  k i n d s  o f  i n t e r p r e t a t i o n s  p r o v i d e d  r-ather-
t h a n  c h a n g e  t h e  m e t h o d  o f  p r e s e n t i n g . F o r  e x a m p l e ,  d o
t h e  I i m i t a t i o n  r a t i n g s p r o v i d e  u s e f u l  i n f o r m a t i o n  t o
t h e  u s e r  g r o u p s ? Are w e  p r o v i d i n g  i  nterpretat  i ens t h a t
a r e  not a p p r o p r i a t e  (i.e., g o l f  f a i r - w a y s  i n  o r d e r  3
s o i l  s u r v e y ) . T h e s e  q u e s t i o n s  m a y  b e  e s p e c i a l l y
a p p l i c a b l e  f o r  p u b l i c  l a n d s . T h e  d e v e l o p m e n t  a n d  u s e
o f  t h e  s o  i  I  s u r v e y  d a t a b a s e  w i  I  I  p r o v i d e  t h e
opportuni  ty  for  more  f  lex i b i  I  i  ty  in  present ing more
a p p l i c a b l e  i n t e r p r e t a t i o n s  f o r  t h e  s u r v e y  a r e a .

5. A r e  t h e r e  b e t t e r  w a y s  o r  p r o c e d u r e s  f o r  p r e p a r i n g  soi I
maps’  for  pub.1  i cat i on and use? Center m o s t  o f  y o u r
c o m m e n t s  t o w a r d s  d i g i t i z i n g  s o i l  m a p s  irl regard tin map
mea s u r e m e n t , map f i n i s h i n g , pub1 ication a n d  u t l  ization
by the  map’ U s e r - s .

T h e  c o m m i t t e e  m e m b e r s  ag,-eed d i g i t i z i n g  t h e  soi I s u r v e y
i s  t h e  d i r e c t i o n  w e  s h o u l d  b e  g o i n g  t o  a s s i s t  i n
pub1 ication a n d  u s e . D i g i t i z i n g  t h e  soi I sur-vey
c o n c u r r e n t l y  W i t h  m a p p i n g  w i  I  I  b e  t h e  b e s t  procedur-e a s
we g a i n  t h e  capabi I i t y . T h e  early d i g i t i z i n g  w i l l
a l  l o w  e a r l y  u s e  o f  t h e  soi I s u r v e y  a n d  p r o v i d e  a  m e a n s
f o r -  m a p  m e a s u r e m e n t  a n d  m a p  f i n i s h i n g  n e e d e d  fop-
pub1 ication. A l  t h o u g h  GIS s y s t e m s  at-e being  usej, i t
i s  appat-ent  w e  h a v e  o n l y  scr-atctoed t h e  sut~face  on ttte
pntential  use o f  d i g i t i z e d  soi I  m a p s  a n d  sdatabases.



T h e  p r e c e d i n g  c o m m e n t s  a n d  recommendat  ions at-e reflect i on5
f r o m  t h e  i n d i v i d u a l  cfimmittee  m e m b e r s . M o s t  i n n o v a t i o n s  a n d
t-ecornrnendations  d e a l i n g  w i t h  a u t o m a t i o n ,  f o r m a t  n e e d s ,
i n t e r p r e t a t i v e  n e e d s  i n  t h e  soi I survey come f r o m  t h e  f i e l d
l e v e l  t o  t h e  s t a t e  a n d  n a t i o n a l  l e v e l s . Fol icy  and
p r o c e d u r e  m u s t  e n c o u r a g e  th i 5 p r o c e s s . Innovat i fins a n d
i m p r o v e m e n t s  a r e  easi ly r e s t r i c t e d  b y  adhet-ence  t o  s p e c i f i c
p r o c e d u r a l  a n d  c o n t e n t  r e q u i r e m e n t s . I t  i s  r e c o m m e n d e d  t h a t
s t a t e s ,  NTC’s, NHO’s, a n d  o t h e r s  r e v i e w  pnl i c y  a n d  p r o c e d u r e
p r i o r  t o  i s s u i n g  t o  b e  sure t h e  s p e c i f i c  r e q u i r e m e n t s  a r e
n e e d e d , a n d  i f  so, is t h e r e  a l l o w a n c e  f o r  f l e x i b i l i t y .
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FOCAS
NO.-

1003D

1003F
2200
2014D

10035
10031
2015
1003E
1003G
1003K
2200

2016A
2016B

6056A

1003K

2OllA
2OllB

c
l

l

.
6059
l

.
6055
6055B
6055C
2006

GRASS
Detailed Hardware Configuration

APPROXIMATE
REQIJJRED'EQUIPHENT COST

3B2/400 Bt, 2MB RAM, One I/O Board, and 54MB
Hard Disk __________________~_~~~~~~~~~~~~~~
I/O Board 73202 (382) ____________________--
Power Conditioner, BAR 8-15 -------~-~~~_-~~
Hard Dick Backup Device (23MB CTU) ----____-
Cables and Connectors ____________________--

PC-6300 vith one Floppy 3703.010 _----------
Mother Board (512 It81 ______________________
RAH Upgrade to 640 KB ____________________--
lOI4B Hard Disk (PC-63001 _____~_~_~~__~~~~~_
Xeyboard  37301 ,,_,,___,,,_,,,,,,,,,,,,,,,,,
P C - 6 3 0 0  C o n n e c t o r  2750-Cl2  - - - - - - - - - - - - - - - - -
P o w e r  C o n d i t i o n e r  IBAR B-15 -_----~~_--~---~

RGB Color Monitor 37318 ~____~_~~_~~~~~_~_~_
Display Enhancement Board --~_~~~--~~~~---~-

Kurta Digitizer vith 16 Button Cursor,
24" x 24" Tablet ___________________________
PC-6300 Connector 2750-Cl2 __-____--___---_-

Genicom 3024 Printer _____________________~_
Plot Dig. Connector 2050-CO9 -_-_-_-_--_-~-~

AT&T Two Button House ___-_______________-_
Standard ASCII "Dumb" Terminal with VT 100
Emulation (e.g. CIT 5Ot) _______~~~~~~~~~_~_

OPTlONAL  EQUlPUENT

$9983
$425
$49
NC

$733
$108
NC
$535
$70
$6
849

$451
$429

$2942
86

$961
OE

$115

$500

ACT II Ink Jet Printer (no longer available)
Tektronix 4696 Ink Jet Printer ----~~--~-~~-
Gentcorn 3024 printer ____________________---

Epeon C o l o r  R i b b o n  P r i n t e r ~----~------~---~

$5000
8 1 4 7 8  e
$968

Miteubiehi Thermal Printer  (not  interfaced yet)
Hewlett Packard UP-7475A Platbed Plotter --- $1525
Terminal Printer Connector __--__________-- $18
PC t o  P l o t t e r  Cable ~~~~~____~~~~_~_~~~~~~~ 643
72MB Hard Dick ____________________--~~---~~ $2304

l Denot"m equipment not on POCAS contract.
# GS A  echedule, $1795 and $125 inmtellstion, leaa 23
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USDA’SCS COST PROPOSAL FOR GIS & HARDWARE PERIPERALS
ESRI - NORTHWEST

June 91988

PLOTTER

CalComp 1044GT Dual Mode (cut sheet & oontlnuous  paper feeder):

- eight pens (up to eight colors at a time)
- A through E size (34 inch width X 100 feet length maximum

of actual plotting area)
- Vacuum column paper feed
- RS232 serial communlcatlon
- cables, paper, & pens Included
- installation  6 90 day On-site Warrenty included
- interfaces to ESRI’s PCI plot and VDI device drivers supplied with

ARC/INFO and pcARC/INFO  without additlonal  software
- estimated monthly maintenance - $ 35.00

Price’: $13,900.00

‘Price Includes shlpplng charges

CalComp 1043GT Cut Sheet:

- eight  pens (up to elght colors at a time)
- A through E site (34 inch width X 47.4 Inch length maxlmum

of actual plotting area)
- RS232 serial communlcatlon
- cables, paper, & pens Included
- InStallatlOn  & 90 day On-Site Warrenty included
- interfaces to ESRl’s PCI plot and VDI device drlvers supplied with

ARC/INFO and pcARCllNF0  without additional software
- estimated monthly maintenance - $ 25.00

Prioe’:  $8 .905.00

*Price includes shipping charges
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CalComp 1042GT Dual Mode (out sheet 8 continuous paper feeder):

- eight pens (up to eight colors at a time)
- A through E size (34 inch width X 50 Inch length IYIaXimUm

of actual plotting area at a time)
- Pinch driven paper feed
- RS232 serial communication
- cables, paper, & pens Included
- installation 6 90 day On-site  Warrenty Included
- Interfaces to ESRl’s PCI plot and VDI device drivers supplied with

ARC/INFO and pcARCllNF0  without additional software
- estimated monthly malntenanoe  - $ 25.00

Price’:  $9 .900.00

‘Price Includes shipping charges

DIGITIZER

CalComp 91480 Non-Backlit 36 inch X 48 Inch:

- 36 Inch X 48 Inch surface size
- 16 button cursor
- 2 amp power 6upply
- Dual RS232  ports with cables
- High accuracy (0.005 accuracy)
- POW9r ba69
- 90 day On-site Warrenty included
- estimated monthly maintenance - $ 98.00

Price’:  $7,235.00

‘Price Includes shipplng and install charges
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A. USDAlSCS Cost  P roposa l  fo r  IBM Compat ib le  M ic rocomputer  -

pcARC/lNFG  GIS Software

pcARCllNF0
Starter Kit
pcoverlay
pcARCEDlT
pcARCPLOT
peGrid Conversion
pdJElWORK
PC INFO

Software Total

$ 2,ooo.oo
8 1,600.OO

$ 800.00
$ 800.00
8 850.00

$ 2,ooo.oo
$ 1,020.00
$  9,700.oo

Annual Maintenance (90 days from purchase) $  1,250.OO
One Set of Training Videos end Workbooks (Starter Kit, pcOverlay.
pcARCEDlT,  pcARCPLOT, and pcNETWORK) $ 750.00
Shipping 8 190.00

TOTAL 8 11,260.OO

B. USDAlSCS  C o s t  P r o p o s a l  f o r  T u r n k e y  S u n  3/60  - A R C / I N F O
Single-User Workstation GIS

ARC/INFO:
$18,000.00

Network/TIN:
8 3,OoO.Oo  each

Current Annual Software Maintenance (after 1st year) - Primary Site
ARC/INFO:

8 3,ooo.oo
Network/TIN:

$ 500.00 each
Training:

$ 2,5OO,OO/seat  at Redlands, CA (ARC/INFO 8 Network)
8 15,OOO.OO  On-site (up to 10 people - ARC/INFO & Network)
$ SOO.OO/seat  at Redlands, CA (TIN)
$ 3.000.00 On-site (up to 10 people - TIN)

Installation:
Self-lnstaflatlon Klt Included
$ 4 0 0 0 . 0 0  on-she Ins ta l l  single w o r k s t a t i o n ;  $ 6,OOO.OO
on-site multiple workstations
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Hardware:

Sun 3/6OFC-8P14
8 MB Memory
327 MB Hard Disk
16’ Color Monltor  (1152x900)
60 MB 114’ Tape Cartridge
SunOSISYSL2
Keyboard, Mouse, lnstallatlon
8 Shipplng
Cost: $ 23400.00: E&mated
Monthly Maintenance - $260.00

--- SCS-ANTC,  PTLD OR l&I008

C. USDAfSCS  Cost Proposal for Data General MVBOOO - ARC/INFO GIS
Software

ARC/INFO:
$ 49,500.oo

Network/TIN:
$ 16,OOO.OO  each

Current Annual Software Maintenance (after 1st year) - Primary Site
ARC/INFO:

9 a,Eioo.oo
Network/TIN:

$  1,100.00  each
Tralnlng:

8 2.500.001seat at RecllanUs,  CA (ARC/INFO 8 Network)
$ 15,OOO.OO  on-site (up to 10 people - ARCllNFO & Network)
$ 500.001Seat  at Redlands, CA (TIN)
$ 3,OOO.OO  on-site (up to 10 people - TIN)

Installation:
$ 8,OOO.OO on-site Installation



1988 Western Regional Technical Work-Planning Conference of the
National Cooperative Soil Survey, Kahului,  Maui, Hawaii,

June 13-17, 1988

REPORT OF COMMITl'EE  No. 5: CHARACTERIZATION OFNSSLPEDON-SAUPLING  SITES

coimlittee  Hembers:

*Fred Peterson, UNR, Rena, NV, Cbm.
Gene Begg, UCD, Davis CA

*Alan Busacca, WSU, Pullman  WA
*Tom Collins, USFS, Ogden UT
*Maynard Fosberq, UI, Moscow ID
Jerry Harman, BLM, Denver CO

"George  Hartman,  SCS, Casper  WY
Richard Herriman,  SCS, Davis CA
*Cliff Montagne,  MSU, Bozeman  MT
*Gary Muckel,  SCS, Portland OR
'George  Staidl, SCS, Soil-Range Team, Rena  NV

l Present at Hawaii meeting.

Charge to Committee:

Critically review the items, terminology and procedures used to
characterize the sites from which pedons  are sampled for analyses
by the National Soil Survey Laboratory. Suggest new or revised
terminology or procedures for describing sampling sites that will
make the NSSL pedon data base more useful to present and potential
clients.

SuJlmlary  of Recommendations

(1) The terminology and concepts for several of the 1979-version  NSSL pedon
sampling-site characterization items need to be revised and expanded.
These items include landforms,  vegetation, and microrelief amonq  other
items. Landform  terms should be from a new, general, hierarchical
classification of landforms. Terminology should aid description of
range and forest sampling-sites under native veqetation,  as well as
handle cultivated sites.

(2) This western regional committee should be continued with the charge to
bring in a complete revision of pedon sampling-site-description items
and terminology.

(3) Parallel committees for the other regional soil survey work planning
conferences and the national conference should be considered.
Recommendations for new sampling-site-description terminology should be
considered for the new SCS pedon description program for national pedon
data files.
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Discussion of Recommendations

The subject of this committee report is the adequacy for sampling-site
description of the selection of site characteristics used, and the terminology
provided in the 1979 "PEDON  Coding System for the National Cooperative Soil
Survey." The site-description characteristics used are:

Major Land Resource Area
Latitude/Longitude
slope  percentage
Slope  aspect
Microrelief
Soil-surface features
Parent material weathering
PM deposition/accumulation mode
Bedrock fracturing
Average soil temperatures
Water table
stoniness
Soil drainage

MLRA Subdivision
Elevation
Slope shape [up-down]
"Geomorphic component"
Position on slope
Physiography [landform]
Bedrock inclination
P M  o r i g i n  [lithology]
Average air temperatures
Average annual precipitation
Land use
Permeability, excl. surf.
[Vegetation not included]

The committee considers the kinds of site characterization items
selected to be generally adequate, with the glaring exception of the lack of a
vegetation item. This deficiency, and those in landforms and microrelief
suggest the system's authors were not conversant with the needs of range and
forest land soil surveys or site characterization concepts that are regularly
used in them. In summary, the deficiencies are:

(1) No vegetation description.

(2) Inadequate concepts and terminoloqy  for physioqraphy
(landforms).

(3) Inadequate terminology for microrelief.

(4) The "geomorphic component" concept is inadequately presented
and the "slope components" are inadequately illustrated.

(5) Slope shape is requested only for one (which?) direction.

(6) Stoniness should be more broadly viewed as surficial  rock-
fragment cover.

(7) Soil-surface features do not adequately cover range and forest
soil situations.

(fi) An inadequate presentation and explanation of the samplinq-
site characterization items, i.e., and expanded pedon-
description-system manual or manuals are needed.
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Vegetation Description

For use in range and forest land situations, provision should be made
for listing at least six plant species that are growing at the site and for
naming the kind of ecological site, potential natural vegetation, etc.,
considered normal for the soil and site.

Landform Terminology

This partly-inadequate site-description system is the one presently used
by the National Soil Survey Laboratory (NSSL), but there have been two later
updates of landform and site description terminology within the SCS that must
also be considered because they will figure in any final pedon sampling-site
description system. The first update is the 1986 "Glossary of Landfon and
Geologic Terms", National Soils Handbook, Part 607 (NSH  Part 607)~ the second
update has been during development of a new, 1987, SCS "Pedon  Description
Program" for national storage of pedon description data.

Appendix 1 lists the landfonn tams for the two categorical levels of
landform identifications, the so-called Ynajor'l and "local" landfonn
categories, that are used in the latest, 1987 pedon description program. The
1987 landform names apparently were selected by editing the 1979 list and
adding numerous terms from the 1986 Glossary. In Appendix 1, terms frcm the
1979 list still used are noted with an asterisk (*)I terms that were in the
1979 list but were dropped or revised are noted with a pound sign (t). The
remaining, unmarked terms are mostly from the 1986 Glossary. The terms in the
updated, 1987 list are better choices than the 1979 list, but still are
inadequate. Note that NSSL pedon sampling-site descriptions are still being
made from the 1979 list!

The 1986 "Glossary of Landform and Geologic Terms", National Soils
Handbook, Part 607 (NSH Part 607) added numerous landform terms that were
needed and gives good definitions for most. This glossary is a major
improvement, but it still lacks complete landform terminology and, most
seriously, it is only a listing -- it does not present its landform-
identification terms as a hierarchical classification. In this list, the
relative generality 01 specificity of any particular landform term can be only
implied or briefly mentioned in its definition -- it can't be seen by the
position of the term in a hierarchy. Furthermore, the number of detailed
landform terms provided for different kinds of landscapes (e.g., shorelines
VS. intermontane basins vs. plains ~6, mountains vs. till plains vs. coastal
plains, etc.) and the adequacy of the terms selected for a particular kind of
landscape cannot be judged frcm a list within which the terms for different
kinds of landscapes are mixed together and mixed with other terms  for geologic
material and processes. But, the list of landform terms in this "Glossary" is
much better than that in the 1979 pedon coding system, so if an analysis of
the "Glossary" terms shows inadequacy, there should be no question but what
the 1979 list needs wholesale replacement.

In Appendix 2, for the purpose of displaying relations between different
landform names, and displaying the adequacy with which sampling-site locations
in different kinds of landscapes can be described by the available terms, the
landform designations in the NSH 607 "Glossary" have been fitted into a semi-
arbitrary, hierarchical classification that has six categorical levels and is
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printed as a table. A number of synonymous terms fran the glossary have not
been entered in the classification. A "umber of terms not in the NSH 607
"Glossary" have been added; these are in bold print.

The two lowest-level categories, V Landform  Element, and, VI Slope
Component, have been used to hold the "Geomorphic Component"-type designation
of the 1979 pedon coding system and the slope component designations of that
system. These subclasses apply to most erosional landforms  and should be
listed for each of them, but in Appendix 2 they are show" only once at the
beginning of the classification to save space.

The top-level category number I has not been named, i.e., it is show" as
w ( ? ) ‘* , but it should hold the names of the geographically largest, or
morpholoqically  most distinctive landfonns,  or "kinds of landscapes." As
examples, mountains are quite different from plains (e.g., the Great Plains)
and both cover large areas and include numerous smaller landforms. However,
plains (sensu "Great Plains") are not too different from coastal plains (e.g.,
Atlantic & Gulf Coastal Plain), but the separation is made here on the
suspicion there are pedologically quite distinctive landforms in the two
areas. An eve" more questionable top-level class is that of shorelines, but
it has so many more subsidiary-class distinctions listed in NSH 607 than do
the piedmont,  plateau, plain, coastal plain, karst plain classes that
"shorelines" are show separately. (This might be a measure of lack of balance
in the selection of landform  terms in NSH 607.)  The hill and mountain classes
of the top category have a" embarrassing brief selection of subclasses,
although the changes in soils from one landform  position to another can be
noteworthy.

The selection of landform  terms for sampling-site description is clearly
inadequate. In particular, the landform  classifications of the Forest Service
need to be exploited. We need to ask if there aren't some rather significant
landform  positions for soils on the Great Plains other than "plain" or
"pediment" (the selection available in NSH 60711

Selectinq  and organizing landform  terms will require some guiding
policies; these are sugqested:

(1) Landform  terminology should be developed as a hierarchical classification,
using  5 or 6 categories, and the terms presented in a tabular form that
emphasizes the hierarchical relations between terms.

(2) The terms should be morphogenetic inasmuch as possible.

(3) Terms from the geographical-geological literature should be used where
possible, but coined terms should be admissible.

(4) Terms do not have to be entered in every sub-class position (e.g., a soil
can be on the summit (category VI) of a mesa (category I) without
requiring class names  for categories II-V). The same "umber of
subclasses is not required under each class (i.e., this is a
hierarchical classification, not a binary key.)
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(4) Synonyms should be prominently listed, or footnoted to preferred terms.
Distinctive terms should be used for different landscapes, rather than
repeating the same root-word ad infinitum, e.g., there are too many
"terraces' for too widely differing morphogenetic  situations, such as
stream terraces, fan terraces, outwash terraces, and marine terraces,
etc. The number of "terrace" terms can be reduced, and distinctive
genetic relations emphasized, for example, by "fan terraces" being
called "fan remnants."

(5) The so-called "geomorphic components" and "slope components" should be
among the lowest categories of the landfon classification rather than
separate descriptive items.

(6) No landform classification, regardless of its length, will adequately
describe all soil situations. Provision must be made for tvo or three
lines of free-form landscape description to be used at the discretion of
the field soil scientist to describe the soil's setting in the landscape
where that setting determines the soil's behavior or properties.

Microrelief and Position on Slope

Only microrelief height and patterns of mounds and depressions are
provided in the 1979 system. Morphogenetic terms such as those listed in
Appendix 3 need to be added by the next committee. The "pedon position on the
slope" item in the 1979 system is confusing. For example: the nine classes
provided allow one to locate a pedon on a crest, but not a summit. Although a
polypedon could be both "on slope and depression", how could a pedon? And, is
the distinction between the upper or lower third of a mile-long mountain slope
or fan Piedmont the same as the upper and lower thirds of a 1000 meter-long
slope under a corn crop? The next committee needs to rethink this item.

Geonbxphic Component, Slope Component, and Slope Shape

The so-called "geomorphic components" (interfluve/upland ridge,
headslope, sideslope, noseslope) should be listed under some other generic
rubric -- "geomorphic" is overworked -- and re-thought. They may not have the
completely expansible scale of application implied.

The "slope components" (crest/summit, shoulder, backslope, footslope,
toeslope) need to be better defined and illustrated. They also may not have
the completely expansible scale of application implied.

Slope shape apparently is considered only in one direction, presumably
perpendicular to the contour. In the 1987 pedon description program slope
shape both parallel and perpendicular to the contour is called for. A
correction is needed.
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Surficial  Features and Rock Fraqnents

surface morphological features such as "vesicular crusts", desert
pavement, shrinkage-cracking, and micro-sites for seed germination should be
described for range and forest soil application. A future committee should
consider appropriate terminology.

Need for Expanded  System Manual

An expanded manual is needed to explain and illustrate the site-
description terminology called for in this report. It should be useful both
for sampling pedons  in the field, for pedon data users, and perhaps in the
future for updating the valuable and extensive , existing pedon data bank.
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APPENDIX 1

IandforP Term8 from the 1987 Version Of a National Pedon  Coding  Sy~tCa,
and Physiographic  Terms in the -1979  Pedon  codinging systea  for

the National Cooperative Soil  Survey=

Note:

l Terms in the original, 1979 Pedon Coding System.

# Terms that were in the original 1979 Pedon Coding System but
have been deleted or revised in the 1987 version of the new
national pedon coding system.

MAJOR LANDFORMS: (Categorical Level 18 “REGIONALa  PHYSIOGRAPHY” Of 1979 Version
of the pedon coding system.):

Badlands Barrier Island
Bolson canyon
Coalescent Fan Piedmont Coastal  Plain  l
Drumlin Field Deeply Dissected Plateau
Foothills Glaciofluvial  Landform  '
Glaciated Upland ' High Hills '
Hills * Xarst  Plain
Lake Plain * Level or Undulating Upland *
Lava Plain Mountains
Mountain Valley Piedmonts  *
Plains Plateau
River  Valley S~~ibOlsO~
Sandhills Tableland
Volcanic Mountains # Basins (intermontane)
# River Valleys or Deltas X Karst  Uplands
# Mountains or Deeply Dissected Plateaus
# Plateaus or Tablelands # Mountain Valleys or Canyons
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LOCAL LANDFORNS: (Categorical Level 2)

Alluvial Fan
Beach
Bog *
Beach Terrace
Carolina Bay
crater
Delta
Drumlin *
Esker
Escarpment l

Flood Plain l
Fjord
Hogback
Kame
Low Sand Ridge
Marsh
Mountainside
Outwash  Plain
Oxbow
Playa
Structural Bench
Slough
swamp
Valleyside

Alluvial Flat (Plain)
Barrier Flat
Backswamp
Butte
CO%%!
Cuesta
Dome
DUIW
End Moral,,
Felsenmeer
Fluvial  Terrace
Ground Morain
Hillside
Kettle
Lake Terrace
Mesa
Marine Terrace
Outwash  Terrace
Pediment *
Ridge
Sink
Salt Marsh *
Volcanic  cone

# Fan, Colluvial  or Alluvial (includes a fan of a Piedmont  slope)
# Cuesta or Hogback
# Dome or Volcanic Cone
# Broad Plain (includes outwash  and till plains and coastal flats)
# Crater (includes sinkholes and pits)
# # Cuesta or Hogback
# Dome or Volcanic Cone
# Broad Plain (includes outwash  and till plains and coastal flats)
# Crater (includes sinkholes and pits)
# Abandoned Channel (includes oxbows,  sloughs, and backswamps)
# Hillside (includes a mountainside)
# Moraine
# Kamefield  (includes kettles and eskers)
# Mesa or Butte (includes a bench)
# Low Sand Ridge, nondunal  (includes natural levees, beaches,

bars, or spits
# Playa or Alluvial Flat
# Upland Ridge
# Sand Dune or [Sand]  Hill
# Terrace, stream or lake
# Terrace, outwash,  marine, or fan (truncated)
# Swamp or Marsh (peraquic  moisture regime)
# Barrier Bar
# Backbarrier Flat
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APPENDIX 2

A Tentative Re-Sortinwt  of LANDFORM  Terms from the lint of =Shape-Form-
Position" Terms  in =NSH Part 607. into Categories

[NOTE  : Terms  shown in bold  type are not in NSH Part 607.1

I II III IV V VI

Gross Major Major Component Landfo
rY

SlOpe
Form Part Landform Landform Element component

[BOTTOM-TWO CATEGORIES TO BE APPLIED TO
EROSIONAL LANDFORMS: ]

"Interflu  eJ
Headslope

3

Sideslope
Noseslope
Partial  Ballena

crest/summit4
Shoulder
Backslope
Footslope
Toeslope

MOUNTAIN

Alpine llountain

Peak
Ridge

Saddle
spur

canyon
Faceted Spur
Talus
Landslide

Cliff

Avalanch  Chute'
Ledge

Horn
Arete
Cirque

Headwall
co1

Lateral  Horain
Valley Train

Caldera
Volcanic  cone

crater
volcanic Flow / Basalt Flow / Rhyolite  Plow

Mesa
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I II III IV V VI

Major Major component Landfo SlOpe
(7) Part Landform Landform

"g
Element component

____________________~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~_______________

"ILL (variously < 300 m or < 1,000 ft. high)

Ridge

Landslide
Foothill
Butte
Cinder Cone
Cuesta
Hogback
Mesa
Dome
Inselberg
Knob
Knoll
Nunatak

PIEDMONT

Pediment'

PLATEAU
Mesa
Tablelands
LaYa Plateau

Lava  Plain

Scabland
steptoa

PLAIN
Pediment'

COASTAL PLAIN
Pedi.ment'o

Pocosin
Rise

KARST PLAIN
Sinkhole

Saddle
spur

Fall Line
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I II III IV V VI

Major Major component LandforpJ slope

(7) Part Landform Landform Element Component

TILL PLAIN
Disintegration Morain
Terminal Morain
Recessional Morain
Ground Norain
Kame
Kame Terrace

Kettle
Esker
Drumlin
Outwash  Plain

Valley Train
Kettle

RIVER VALLEY
Valley Floor

Floodplain
Channel

Point Bar
Knickpoint

Braided Channel
Natural Levee
Valley Flat
Backswamp
Floodplain Splay
Meander
Meander Belt
Slough
Oxbow Lake

Bog
Swamp

Valley-Border Surfaces
Terr‘W!e
Stream Terrace
Alluvial Terrace
Strath Terrace
;~;Xx;~;:~$ Bench

Bluff
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I II III IV V VI

Major Major component
(?I

LWldfO$t$, SlOpe
Part Landform Landform Element comwnent

BOLSON / SEMI-BOLSON
14

Piedmont slope
Ilountain-Valley  Fan
Rock Pediment / Pediment

15

Ballena
Alluvial Fan16

Fan Collar
Erosional  Fan Remnant

17

Fan Piedmont'S  1n8et lQan
Erosional Fan Remnant

19

Inset Fan
Nonburied  Fan Remnant
Fan Apron

Fan Skirt

BOlSOn/Semi-Bolson  Floor
Channel

Alluvial Flat
Basin-Floor Remnant

Alluvial Plain
Lake Plain

Lake-Plain Terrace
Sand Sheet
Dune Field

Dllne20
Parna Dy3e2'

Axial-Stream PloodplgJn
Axial-Stream  Terrace
Beach
Beach Plain24

Offshore Bar
Lagoon

Floodplain Playa
Playa
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I II III IV V VI

Major Major Component Landfo SlOpe
(?I Part Landform Landfonn

95
Element component

____________________~~~~~~_~__~~~~~~~~~~~_____~~~~~_~________~~~~~__________

SHORELINE
Reef
Beach

Wave-cut Platform
Wave-built Terrace
Swash  zone
Berm
Beach Ridge
Barrier Flat
spit

Beach Terrace
Barrier Beach
Bar
Lagoon
Mud Flat
Tidal Flat
Salt Marsh
Foredune
Marine Terrace
Delta

Barrier Island
Carolina Bay

Estuary
Fjord

Headland

Term8 in 1987 list of landforms  that  are not in NSII Part 607 -List  of =Sbape-
Form-Position Terms":

"Major Landforms":

Drumlin Field
Glaciofluvial  Landform
High  Hills
Lava Plain
Volcanic Mountains

Deeply Dissected Plateau
Glaciated Upland
Level or Undulating Upland
Sandbills

"Local Landforms":

FelSemeer Fluvial  Terrace
Low Sand Ridge Mountainside
Outwash  Terrace Sink
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Footnotes:

The "landform  element/slope component" categories of Peterson  (1981,
Landforms of the Basin  L Range Province Defined for Soil Survey, Nev. Agr.
Exp. Sta. Bul. 28) together are at essentially the same categorical level
as the "geomorphic component" of certain midwestern geomorphologists and
the 1979 Pedon Coding System manual.

The latter defines the geomorphic component as a part of a hill or mountain
identified by two characteristics: (1) its position either on top of the
hill or mountain ("interflux"--a  poor term, should be "crest" or
"summit"), at the head of a drainageway  between two ridges (headslope),
along the side of a ridge (sideslope) , or at the end of the ridge
(noseslope),  and then after that position is identified, it is subdivided
into (2) slope components: summit, shoulder, backslope, footslope, or
toeslope. The "interfluve"  is allowed only summit and shoulder components
by the 1979 Pedon Coding System, and the headslope, sideslope, and
noseslope are allowed only shoulder, backslope, footslope, and toeslope
components.

Such an analysis can be applied to both very small and very large landforms
that have been formed by, or affected by erosion. But it requires some
common sense in application, e.g., a circular hill would have sideslopes,
not 'n0ses10pes." NOT does the concept, as written, allow for distinction
between a very narrow, sloping hill or mountain tops (the crest of some
writers), versus broader, flattish top (the summit of some writers, because
only the term "summit" is used.

In later versions of the pedon coding system (1987). this "geomorphic
component" concept has been split into what effectively are two categories,
with the geomorphic component term being applied to only the interfluve-
headslope-aideslope-noseslope distinction, whereas  the summit-shoulder-
backslope-footslope-toeslope distinctions have become "slope components."

The term "interfluve" is the 1979 Pedon Coding System's poor choice for a
name for the top of a hill or mountain. Crest and sumnit  are preferable
choices for narrow and wider hill or mountain tops.

"Cove" is a regional synonym for particular headslope areas of mountain or
hill valleys.

The terms crest  or sumit need to be repeated in both the Landform  Element
(V) and Slope Component (VI) categories as names for narrow or wide hill or
mountain topsj it makes no sense to have different terms for the two
categorical levels. The following terms shoulder, backslope,  footslope,
and toeslope  are the real "hill-slope" components.

"Avalanch  chute" and "avalanch  track" apparently are synonymous.

Many geomorphologists now recognize that the erosion surface called a
pediment can be cut across either bedrock or alluvium, and "se the simple
term "pediment" for erosion surfaces cut across alluvium, whereas those cut
across bedrock are called "bedrock pediment." This convention is followed
here.
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7
Hawly  & Parsons (1984, Glossary of Selected Geomorphic Tens for Western
Soil Surveys, West Natl. Tech. Center, Scs, Portland) have plateaus and
mesas as varieties of tablelands, but condsidering  the great size of the
Colorado and Columbia Plateaus , and the common, moderate or small

"tableland" areas of the western USA, they have the order of generality
reversed.

8
Alluvial  Cone: a small alluvial fan, a "fanlette".

9
A commonly  used synonym for fan r-nt is "fan terrace."

10
More-or-less synonyms for fan Piedmont are coalescent fan piedmont, bajada,
alluvial fan. The latter two terms are used for such a variety of fans
that they are almost meaningless.

11
Dunes are subdivided into barchan , eeif,and  transverse types by shape.

12
Parna dunes are composed of sand-sized clay aggregates rather than sand.

13
Only on semi-bolson floors.

14
Only on semi-bolson floors. Alternative term: AlluVial terraCe.

15
Mis-defined in NSH Part 6708 a plain on the floor of a Olson comprised of
off-shore beaches and intervening lagoons.
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APPENDIX 3

A Tantative  Re-sorting-out Of Variously Listed nIcII[yIDpoGRhPBIc  Terms
and Terms for MINOR LANLWORl4?,  from the list of
-Shape-Form-Position=  Terns  in 'NSH Part 607.

[Note: terms in bold print not In NSH Part 6071

Bar and channel
Catsteps  / terracettes  / sheep tracks / cattle tracks
Coppice / coppice dune / coppice mound
Intercoppice / coppice bench 6 microplain  & playette
Patterned ground / frost polygons / nets / stripes / garlands / steps /

stone net / sorted polygon / stone polygon
Thermokarst / thermokarst  lake
Gilgai / microknoll & microbasin  / microridge  & microvalley
Hummock
Mound / Mima mound
SWEll.2
Swell and Swale
Ping0
Solifluction lobe
Tank
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Western Regional Work Planning Conference
of the

National Cooperative Soil Survey
Portland, Oregon
June 23-27, 1986

Report of the
Laboratory Methods Subcommittee

to the Steering Committee

Review of charge (continued from 1982)

1. Review current methods of soil analysis with respect to their
effectiveness in identifying soil properties.

2. Evaluate new methods of soil apalysis and make recommendations to
the Western Regional Work Planning Conference.

3. Communication problems and solutions to problems encountered in
soil characterization analyses.

4. Establish minimum standards for laboratory procedures.

Additional Recommendations

1. Review selected literature and compare analytical procedures.
Report findings to the steering commitee.

2. Exchange soils with cooperating agencies and determines the
variability.

Response

1. Three ‘types of analytical procedures were selected for review:
extractable cations, cation exchange capactiy and texture
(pipette for clay). There are several popular ways to analyze
for cation exchange capactiy. The selected methods were  sodium
acetate pH 8.2, ammonium acetate pH 7.0, and sum of cations
(extractable cations + exchange acidity by barium chloride
pH 8.2). See appendix (1).

2. Soil samples were solicited from more than 40 locations. Early’
on, twenty four researchers indicated interest in the project.
We are fortunate to have fifteen researchers currently interested
in the project and eight active. Progress has been slower than
expected. The Southern and Eastern participants have indicated



TO: Chemistry Committee

FROM: W. D .  N e t t l e t o n

SUBJECT: Ca l careous  Samples -Repor t ing  o f  Data

We st i l l  have some problems with report ing BS and
extrac tab le  ca t i on  data  f o r  samples  that  have  0 .5  X or m o r e
of CaC03 eq., T h e  c u r r e n t  thining  has been to  report  those
d a t a  (Ext Ca++ etc) i f  t h e  s a m p l e s  c o n t a i n  1  X o r  l e s s  o f
CaC03.

I s u g g e s t  t h e  f o l l o w i n g :  I f o f  bases  ex t  w i th  NH40Ac
exceeds CEC7 and there are traces  or  more of  CaC03,

( 1 )  D e l e t e  NH40Ac  e x t  c a l c i u m  f r o m  t h e  d a t a  s h e e t  f o r
t h o s e  h o r i z o n s .

(2) D e l e t e o f  bases  f o r  the  same  hor i zons .
horiz~;~  D e l e t e  CgC, o f  ca t i ons  method  f o r  the  same

( 4 )  D e l e t e  B S , of  cat ions method for  the same
h o r i z o n

(5 )  Repor t  BS ,  NH4)Ac m e t h o d , as  100% for  a l l  thiese
h o r i z o n s  t h a t  c o n t a i n  c a r b o n a t e s .

I  would make an exception for  Ap horizons that  contain
l i m e  b u t  a r e  u n d e r l a i n  b y  h o r i z o n s  t h a t  a r e  l i m e  f r e e .  I
wou ld  repor t  a l l  da ta  f o r  these  Ap  hor i zons .

I  get  nervous aabout  Ext AC and BS,  also when the Ext
AC values get  low. How good are  these  data. Would we do
be t te r  t o  r epor t  on ly  those  hor i zons  where  Ext  AC exceeds
1 . 0  meq/lOOg o f  s o i l ? T h e n  we couldd r e p o r t  t h o s e  w i t h  l e s s
than 1.0 as  traces and leave the BS b l a n k .
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The Decision Support System for Agrotechnology Transfer or
DSSAT is a computerized methodology that consists of a data base
management system, crop simulation models, expert systems, and
application programs. It is a product of the collaborative
efforts of many involved in the IBSNAT Project.

The International Benchmark Sites Network for Agrotechnology
Transfer or IBSNAT Project is a prototype global collaborative
research network coomposed of scientists and decision-makers from
developed and developing countries. The purpose of the IBSNAT
Project is to increase the efficiency of research in the tropics
and subtropics by utilizing the technology of the information age
to best apply our understanding of agricultural systems. They
are a multi-disciplinary group representing national, regional,
and international agricultural research organizations.

Crop Models
When the project began, IBSNAT collaborators identified 12

food crops for model development (see Table 1); all of which have
been developed or are now in the developmental phase. Because no
single institution or organization could achieve this monumental
task alone, many have contributed to the effort, with researchers
from USDA/ARS, Temple Texas, Michigan State University, the
University of Florida, and the International Fertilizer Development
Center providing leadership roles. The IBSNAT models are
mathematical models that mimic the development and growth of a
biological system on a daily time step. In order to fully justify
the use of these models on a global scale, data sets were required
to calibrate and validate model outputs.



This requirement led to the establishment of a standard
minimum data set of specified site, management, weather, and
experimental data necessary to run a crop model(IBSNAT Project,
1984). Collection procedures for weather and phenological data
were outlined for interested participants, and data sets from each
site include climate and soils information.

Data Base Management System
A microcomputer-based relational data base management system

(DBMS) was used to store and retrieve the minimum data set for
input into the crop models. During this first phase of the IBSNAT
Project, IBSNAT recognized that standardizing the input/output
formats of each data file in the DBMS would eliminate the need to
develop a multiple array of retrieval programs for each model.

Thus, input formats of existing crop models were modified to
conform with the output format of the DBMS. And models now under
development are being programmed with a similar structure. The
result is that any of the IBSNAT crop models can access any of the
soil and weather data stored in the DBMS. The format for each of
the data files is documented in Technical Report 5 (IBSNAT Project,
1985).

IBSNAT Outputs
Major outputs of the IBSNAT project include (1) the

establishment of an operational data base management system and (2)
the development of crop models that are transportable and global
in application. The utilization of these outputs, however,
requires the development of a delivery package or product
manageable by the user for agrotechnology transfer. That product
is the DSSAT and it provides the necessary interactive linkage
between the information sources or data bases and the crop models.
(Figure 1)

Crop models, expert systems, and application programs in the
DSSAT are decision aids which are designed to assist policy makers,
researchers, teachers, and extension personnel in evaluating
alternative crops, cultivars, and management strategies to attain
objectives specified by the user. The DSSAT utilizes existing
knowledge to allow a better understanding of agricultural systems
that will enable the user to predict performance and control
outcomes.

DSSAT Program

The first release of DSSAT, Version 2.1 by IBSNAT will contain
four crop models, a strategy evaluation program, one expert system,
data base structures for climate, soil, and crop data, and programs
to facilitate the linkage of these components. (Figure 1)

The software requires nearly 9 megabytes and runs best if
installed on a microcomputer system with a hard disk, 640 K RAM,
and a math co-processor.

To utilize the DSSAT software effectively, the following data
resources need to be organized.

aGenetic coefficients of cultivars to be grown;



-Historic weather data of solar radiation, rainfall, maximum
and minimum air temperature; and

*Soil characterization and classification data.

Earlier emphasis was placed on standardizing only crop and
weather data (Technical Report 1, 1984, 1985, 1988) but a uniform
and standard method of storing and retrieving soils information was
also needed.

Soil Data Base Management System
With the recognition of Soil Taxonomy as the de facto

international reference system, the National Soil Survey Laboratory
of the Soil Conservation Service (NSSL/SCS) was recognized as the
principal soils laboratory. Consequently, it became the primary
source of soil survey reports containing laboratory analysis,
profile description, and classification of soils from the United
States and many foreign countries. Those from foreign countries
were generated largely through the efforts of the Soil Management
Support Services (SMSS) project, a program of the Bureau for
Science and Technology, U.S. Agency for International Development
implemented by the SCS.

The use of Soil Taxonomy requires analytical laboratory
determined data sets to properly key out diagnostic properties.
These standard analyses are well documented in Soil Survey
Investigations Report No. 1 entitled "Procedures for Collecting
Soil Samples and Methods of Analysis for Soil Survey." While the
singular purpose of these analyses was to classify soils, much of
the information contained in the soil and site descriptions and the
analytical data sets are valuable for the management of
agricultural systems. Soil survey reports produced by the National
Cooperative Soil Survey (NCSS) contain a subset of the data
collected. The complete soil/site descriptions and analytical data
set are reported in the Soil Survey Investigations Report series
produced by the SCS.

The soils information stored at the NSSL currently serves as
the principal soil data base for all soils surveyed in the U.S. and
its territories and contains approximately 700 pedons from various
foreign sites. These latter pedons were sampled and characterized
by SCS staff on TDY with principal support from USAID/S&T through
SMSS for forums on Soil Taxonomy and Agrotechnology Transfer and
for International Soil Classification workshops/conferences in
different parts of the world.

A data base is functional and operational only if information
can be stored and retrieved as needed. A standardized data file
structure and common input/output formats for data entry and
retrieval are required to maintain the integrity and stability of
the data base. If all of the NSSL data sets and files are coded
properly, i.e., SCS pedon coding system or a relational data base
scheme, appropriate information can be retrieved for use in many
different applications. These can range from crop simulation and
geostatistical models to expert systems to geographical information
systems. These application programs and the soils data base are
decision aids to user groups. These user groups will need to
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identify their data requirements, and their program structure will
need to be interactive with the data base.

The value of these decision aids will be limited if its format
and that of the data base are not compatible.

At the national level, the NCSS passed out questionnaires at
the West Regional Soil Survey Work Planning Conference to consider
the content of a proposed NCSS database to be known as the National
Soil Characterization Database. A NCSS committee will meet in
Lincoln Nebraska from July 25 to 29, 1988 to consider the responses
to the questionnaire.

It is hoped that the data inputs or contents will be open-
ended, contain as a minimum all of the information generated
during a soil survey, and serve as the primary soil data base. An
important question is "How will the data base be organized so that
it will be accessible to users?*' Application programs will require
specific data sets which, in most cases, will be a subset of the
soil survey data set.

We need to carry out this task at the international level as
well. Perhaps IBSRAM, FAO, or the ISM could collaborate with SMSS
by including topics on standardizing data bases in planned
workshops or in organizing one specifically to address the task of
establishing an international standard I/O format for a soil data
base that will serve multiple uses.

That is only the first step. Who will maintain the data base
and where will the data base be housed?

We should also anticipate that other sources of data may be
included in the future, i.e. FAO and national systems. To fully
utilize information from other sources will require some means of
establishing quality control relative to soil sample collection,
preparation, and laboratory analyses.

Quality Control
A proposal to develop a "soil filter" was submitted to SMSS

for consideration by the University of Hawaii. The filter would
serve to check data entry relative to others collected, e.g. the
clay content can be checked with the 15-bar water content. It will
have some expert systems components built into the filtering
process. Due, however, to funding limitations, no action was taken
on this proposal.

Software and decision aids to access data bases and create
data files for specific applications programs have been and are
being developed. A principal user group of the SCS soil data base
is the IBSNAT collaborators involved in software development.

IBSNAT Soil Data File
For its first release of the IBSNAT DSSAT, a soil data file

structure has been defined and will be used as a standard so that
crop models, expert systems, and various applications programs can
link into this common, basic data. The principal data base from
which this file will be created is the SCS/NSSL soil data base.

The format of this file includes space for all laboratory
data, soil profile descriptions, and site information used by
current IBSNAT crop models and expert systems, plus space for data
that may be needed in the future.



By defining the soil data file structure, developers of crop
and soil models, expert systems, and other applications, such as
geographical information systems, can now tailor their software to
link into this structure. (Figure 2) This helps provide an "open
architecture" for the DSSAT and will possibly allow other crop-
soil models to fit into the system.

The SMSS program has been successful in promoting the use of
Soil Taxonomy as the primary international reference system. Soil
Taxonomy is defined as a basic system of soil classification for
making and interpreting soil surveys. The role of SMSS now lies
in its ability to utilize this basic system in addressing land use
and soil management issues.

The availability and accessibility of soils data from an
operational data base management system will permit SMSS and its
user group to more fully utilize a range of decision tools or aids.

DSSAT Applications

The DSSAT has been designed to allow users to adapt it to
their own crop, soil, and climate conditions. As such, it serves
as a framework for users to input their own soil and weather data,
their own experimental data for validating the models, and their
own weather generator coefficients for conducting long-term risk
analysis and yield stability analyses. The DSSAT can then help the
user to choose crop, cultivars, or management strategies by
answering "what if" questions quickly and without benefit of costly
field trials.

What if the traditional maize cultivar were replaced by a new
promising cultivar? Would the new cultivar performed as promised?
What if the plant density or planting date were changed? What if
fertilizer rates were increased? If production varies with plant
density, planting date, and fertilization, what density, planting
date, or rate of fertilization should the grower choose to maximize
profits?

With the DSSAT, answers to these questions can be obtained as
quickly as the computer can process information. Today's
microcomputer can generate, in less than a minute, information that
would require one year of research by several scientists and
technicians. In a few hours, DSSAT can generate a volume of
information equivalent to that produced by a scientist in a
lifetime.

DSSAT Validation

How reliable is the information generated by DSSAT?
No user should leave this question unanswered. If there is

any doubt about the reliability of the DSSAT outputs, the user
should conduct validation experiments to test the quality of the
information produced.

The two components of the DSSAT that are most readily tested
are the expert system and crop models. The expert system diagnoses
problems associated with soil acidity and makes recommendations on
alternative ways to overcome them. It also enables the user to



assess the economic outcomes of the alternative corrective
strategies.

The crop models simulate growth, development, and yield of a
crop. In doing so, the model must be able to predict the timing
of critical growth stages, such as time of silking or flowering and
date of physiological maturity.

Validation Experiment
A validation experiment requires the collection of a minimum

data set consisting of soil, crop genetic, weather, and management
information. The DSSAT will use the soil, weather, and crop
genetic information to simulate crop growth and performance.
Outcomes of the DSSAT are judged on the basis of how well its
simulated results agree with observed results. If the DSSAT can
mimic reality, the user can safely assume that the DSSAT can be
used with a degree of confidence.

The DSSAT outcomes generated are based on many years of
simulation. The results should differ from year to year because
conditions such as weather vary from year to year. It assumes that
the weather pattern for future years will not be dissimilar to that
of previous years. A one-season validation experiment, therefore,
is unlikely to give the same result as the mean value of a DSSAT
experiment derived over a 30-year period.

These validation experiments should serve more than just a
test of the reliability of the DSSAT, but they should give users
the confidence needed to exploit the information generating power
of the DSSAT.

The DSSAT's integrity and reliability are strengthened by
users who are willing to question and test the DSSAT's capacity to
give useful information quickly for timely decision making in the
agrotechnology transfer process.



Table 1. Twelve food crops for which IBSNAT models have been
developed or are being developed.

Cereals Grain Legumes Root Crops
Wheat Soybeans Potato
Maize Peanut Cassava
Rice Dry beans Aroids
Sorghum
Millet
Barley



Table 2. ISSN*iT  Soil Data File Structren.

File 1
SOURCE
IDPED
IDS17
L*TSTR
LDNGSTR
TKORD
TKSORD
TKGG
TKSGH
TKTEX
TYMlN
TXPH
TKTEM
ECE"
SLOPE
ANN*
ESPERW
SDRRIN
ERUA
DCOLOR,
"COLOR,

File 2
IDPED
SHDEP
HASlER_HOR
CM"
SILT
OC
N
P
P_IIETH
FEDlTH
ALDITH
"ND,,"
CAX
MCY
NM
KY
*Lx
S"MC4,
CEC7
SSESAT
*LSAT
PHlH20
CACOS
MC032

WPe
EZZ1:

C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

Len
sr=

3
7
9
7
a
1
2
2
4
3
2
2
2
4

11
3
1
1
1

10
10

7
3
2
4
4
5
6
5
3
5
5
5
5
5
5
5
5
5
5
5
5
4
4
4

Dee
=i=

0

0
D

0

0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0

source  of particular profile
Key Field
Site information
Latitude
Longitude
Taxonomy code, Order
Taxonomy code, Sub-Order
Taxonomy code. Great Group
Taxonc,my code. Sub-Croup Mod.
Taxonomy code, Texture
Taxonomy code. Mineralogy
Taxonomy code, Reaction
Taxonomy code, Temperature
Site Elevation in meters
Site Slope characteristics
Annual  Air Temperature ('C)
Estimated Permeability
Soil Drainage Class
Erosion Information
Dry Soil Color lsee SCS-Sol-232)
Hoist Soil Color (see SCS-Sol-2321

Key field
Depth, Bottom of Horizon Section (cm)
Master Horizon
Total Clay (Note:
Total Silt Sand = 100 - Clay - Silt)
Yelkley-Slack  Organic Carbon
Kjeldahl Nitrogen
Extractable Phosphorous
Extractable Phoa. Method (def. = 001)
Dithionite Citrate Extractable Iron
Dithionite Citrate Extractable Aluminum
Dithionite Citrate Extractable Manganese
NHCOAC  Extractable Calcium
NHLOAC Extractable Magnesium
NH4DAC  Extractable Sodium
NH40AC  Extractable Potsssium
KCL Extractable Aluminum
Sum of Cations
NN40AC Cation Exchange Capacity (CEC)
NH40AC  Sase  Saturation
Aluminum Saturation
pH. 1:l Soil-Meter suspension
Carbonate ( 2 MU
Carbonate > 2 WW



Nane
=EiEZEi=ii=

WCSX c 5 0
ECSX C 5 0
P”N*F C 4 0
PNKCL C L 0
PSORP C h 0
PSORP_WETH C 3 0
TKHFD C 6 0
03 C 5 0
DOD C 5 0
UP10 C 5 0
UP3 C 5 0
VlSLD C 5 0
TCFRAG C 5 0
SIRUCTl C 6 0
COYSORY C 3 0
CO1(S"O C 3 0
COWSOT C 3 0
ROOT1 C 5 0

VPe LfZ" Dee
=i==  z-5 =i=

Description
====i=riz==

Magnesium Content Saturation Extract (HZ01
Electric Conductivity Barium-Chloride
pH, I:50 Soil-NAFL Suspension
pH, 1:l Soil-KCL Suspension
Phosphorus Absorption
Phosphorus Absorption Method (def. = 0011
Total Potassium (HP Digestion)
Sulk Density, 113 bar
Sulk Density, Oven Dry
1110 blater  Clods
l/3 Uster Clods
15 SW Air Dry Soil
Total curse Fragments a 2 MM Weight X)
Soil Structure
Soil Consistence Dry
Soil consistence Moist
Soil consistence Other
Root information (quantity. size)



DECISION SUFI’ORT  SYSTEM FOR AGROTECHNOLOGY  TRANSFER

DBMS crop Models Applications

Figure 1. Components of the IBSNAT decision support system for Agrotechnology  Transfer.
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IBSNAT
r-----~~~~~~~~~.~~~~~~~~~~~ STANDARDIZATION
: SOIL DATA
I

:
FILES

; D0. l .
l *

‘*
: l s

‘*
SOIL DATA FOR SOIL DATA

l *
l *

INPUT TO CROP FOR EXPERT ‘1

MODELS (S PROFILE) SYSTEMS :
:
i

/
PROGRAMS:

\

0
A - Program  to take SCS Data, check it, enter data into IBSNAT STANDARD DATA Files. Perhaps some data

would be estimated.

I On - Program to extract data needed to run IBSNAT  crop models, or other crop models. Crop model input data a
ASCII currently.

0C - Program the extract data and compute other data needed to run expert system. Expert system may link
directly into IBSNAT soil data file and thus not need this program or intermediate file.

0D - Interactive program to allow users to enter data at keyboard to create a soil profile for running  crop model at
a site.

0E - Program to allow users to enter data at keyboard to add a new soil.

/
Figure 2.
Schematic of proposed relationships among soil data in the DSSAT. Dashed lines refer to future needs.
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'!?e University of Hawaii's NiffAL Project (Nitrogen Fixation by Tropical
Fqricultural leguses) is a USAID and National Scienm Foundation sponsored
program whose goal is to optimize biological nitrogen fixation (RNF) and
inprovn the use of Rhizobium in developing countries. This is accrnplished
through outreach, t?&ing research. An inportantcanponsntofthis
research is to select rhizobia that parsist in tropical soils Mween the
cropping cycles of lew hosts. The island of Maui offers excellent
opportunities to conduct ecological studies of bsnsficial soil
nicrcorganisae  throughtba MauiNet [MauiSoil,ClimateIandUse Nemrk
Wcawa ets., 1985; SCS, 1972, 198411.

To assess envirom-ental  factors that influencE the survival of introduced
rhizcbia, eighteen strains of rhizohia which are used as incculantwith
lems throughout the world have been released at 14 MauiNet sites. A
total of 27 million rhizobia ware released per site. These sites range in
rainfall hewn 325-1875 mn/yr and are characterized as Haplustolls,
Andepts, and Tropohmnrlts. Ore year following introduction of the rhizabia
to these soils, po@ations ranged be-n 1300 an3 230,000 cells/g soil.
The results of this study allm us to predict the sucosss of specific
strains of rhizobia in diverse tropical soils and to recomnand strains for
extrenn tropical. soil conditions (e.g. Torroxic Haplustolls, Huaoxic
TropohWiults).

Anotter use of the soil diversity of the MauiNet has been to characterize
tha size of populations of native rhizobia in tropical soils (Woanar E
al., 1988). As few as 13 rhizobia/g  soil ore observed in a Tormxic
Haplustoll, as r&any as 60,000 rhizobia/g  soil were recovered in a mxic
Tropohuaiult. The greatest diversity or rhizobia occurred in upland
Andepts where 5 different spcies ~+re recovered. &an annual rainfallms
a significant ecological indicator of native rhizcbial populations. Soil
nitroqan, organic carbon snd clay contents ware not significant.

The symbiotic perfornnnce  of inoculm rhizabia was also evaluated in field
inoculation trials conducted at 5 MauiNet sites with 9 leguse species in
order to determire theenvimnaental factors thateffectcmpyield
response to inoculation. Sites differed dranratically in ntir of native
soil rhizobia, soil N availability, climate and soil type. S&sults
indicati that inoculation response is severely affected by the n-r of
native rhizobia such that increase in yield due to inoculation can be
denonstratcd only w&n the .soil was &void of or very low in, indi~nous
rhizobia. Increasing soil N availability attenuated crop response to
inoculation by decreasing I& proportion of plant nitrcgen derived fran
BNP.



Ths applicability of the results from experimnts conducted on Maui to
other parts of thz tropics is presmtly being tested thrmgh tlx! World-wide
Phizobial Ecology Network (WP.EN). %&r scientists frm 19 nations are
linked through their interest in the ecology of rhizobia in tropical soils
and their desire to see a predictive mdelof legme response to
inoculation constructed and verified. WREN nen&ers are conducting a
standardized set of laboratory, gmeuhouse and field exparinents  using
legume species of econcmic in-portame in thsir couutries.

In conclusion, we have found that soil classification serves as a useful
indicator of the ecological relationships in soil. Significant regression
rrodels have been developed which describe ti natural populations and the
success/failure of introduced populations as determined by soil conditions.
The nrxt iqmrtant of these conditions are soil misture, soil water
holding capacity, total organic carbm,CE arid totalextractable  bases.
F'wAhamre, ths mater of native soil rhizobia coupled with soil N
availability have teen shayn to directly infl~nce the mgnitudc of tbs
yield response of legmes to inoculation with rhizobia. D&ailed soil
descriptions and davelopnant  of & MauiNet have contributed gnaatly to
these research findings.
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IDENTIFYING AND USING ALTERNATE DATA SOURCES TO
SUPPLEMENT NATIONAL RESOURCES INVENTORIES *

INTRODUCTION

This paper focuses on identifying and making better use of
alternate data sources that can supplement the Soil
Conservation Service's (SCS's) National Resources
Inventories (NRIs). This includes discussion on:

1) determining the needs of the users of resources
inventory data,

2) identifying other existing data sources that can
effectively supplement the NRI data, and

3) expanding the util
supporting data.

ity and ut ilieation of the NRI and

DETERMINING THE DATA NEEDS OF USERS

An important step in identifying appropriate sources of data
to supplement the NRI is to determine the kinds of
information most needed by the data users. Within SCS,
resource data for assessing conservation policy and program
needs has the highest priority; i.e. information that
addresses the status, condition and trends of the nation's
soil, water, and related resources in relation to SCS
programs. Additional data needs are considered through
interests expressed by other agencies, researchers,
educators, and special interest groups etc.

Looking at data collected by SC9 in the past provides some
insight regarding the agency's resource data needs. Based
on the NRIs conducted by SCS to date, (the 1977 and 1982
NRIs and the nearly completed 1987 NRI) some of the more
common data categories are as follows:

- surface area and land cover/use
- land capability
- conservation treatment needs.
- soil erosion
- potential cropland
- prime farmland
- pastureland and rangeland conditions
- saline and/or alkali areas.
- floodprone areas

* Presented June 16, 1988, by Keith 0. Schmude,
Soil Scientist, Resources Inventory Division, SCS, NHQ, at
the Western Regional Cooperative Soil Survey Conference,
Maui, Hawaii.



The above list of data categories does not include all the
data collected during the NRI process. It only includes
some of the "basic statistics" as published in United States
Department of Agriculture (USDA) Statistical Bulletins
numbered 686 and 756 for the 1977 and 1982 NRIs
respectively. The overall data files for the NRIs contain
additional information. For example, the 1982 NRI, one of
the most comprehensive studies of the United States' natural
resources ever conducted, has been condensed into a data
file containing 841,860 records covering about 75 data file
fields or data categories. The somewhat more limited, soon
to be completed 1987 NRI is an update of the 1982 NRI and is
designed to provide trend data for the 5-year  1982-87
interval.

2

As comprehensive as the NRI data are, they do not meet all
the resource information needs of USDA, SCS, and others
interested in resource conservation policy and programs.

IDENTIFYING OTHER EXISTING DATA SOURCES

Because of the increasing demand for more comprehensive and
complex resources data, and because of the high cost of
collecting these data, there is a growing need to make
better use of alternate data sources that can supplement the
NRI. This is especially true with the increasing use of
complex computer models for data analyses.

An important aspect of the NRI is that it provides for
integrating data such as soils, land capability, soil
erosion, and aspects of land cover and management etc. This
integration capability, showing the relationship of one
resource to another, significantly increases the potential
for expanding the use of the NRI data for various analyses.

Likewise, linking or integrating the NRI data with other
data sources can increase the utility of all the data
involved. To consider many of the sources of resource data
available throughout the country will require involvement at
all levels ranging from local governments to national level
agencies.

In order to explore possibilities of collecting and sharing
data at the local as well as the national level, the
Resources Inventory Division is now working with states to
fund "Inventory Development ActivitiesR designed to explore
ways to meet future data needs. For example, activities to
meet information needs on water quality are now underway
that involve other agencies and groups. This involvement
ranges from working with local people interested in health
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and property values, to coordinating with Federal agencies
representing national interests. Such cooperative
interaction with others should provide opportunities to link
the NRI data with other existing data or to merge other data
into the NRI.

The following table, extracted from an ongoing water quality
inventory development project (being funded in part with
Inventory & Monitoring funds), illustrates the broad based
cooperation necesearg for addressing complex iesues such aa
water quality.

ENTITY

Homeownere............

Local  Business. . . . . . . .

Cities and Villages...

C o u n t y . . . . . . . . . . . . . . . .

State Department of
Natural Resources.....

State Department of
A g r i c u l t u r e . . . . . . . . . . .

State Exteneion
S e r v i c e . . . . . . . . . . . . . . .

INVOLVEMENT

Interest in health and
values

property

Interest in water supply and
future economic health

Provide continued water supply

Protect public health, provide
zoning protection and service
conservation programs

Monitors water quality and
regulates groundwater protection
law

Regulates pesticide use and
trains pesticide appliers

Provides water quality
education and develops best
management practices

State Geological & Nat-
ural History Survey... Maintains geologic information

U.S. Environmental Pro-
tection Agency (EPA)..

USDA (Forest Service
a n d  S C S ) . . . . . . . . . . . . . .

Provides national water quality
leadership

Represents agriculture and
protects land and water
resources
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The first phase of the developmental project described above
will determine how agricultural activities impact on
groundwater. This will involve merging existing data that
can be related to water wells (domestic well sampling, soil
surveys, well construction records, land use and zoning,
annual land cover, high capacity wells, buried tanks,
barnyards, land fills, etc.) into a single database and
converting all the informational layers to be used in the
project into a PC-ARC/INFO format. This local exploratory
project may be a forerunner to inventories carried out on a
national scale for assessing groundwater pollution problems
throughout the country.

In addition to exploring possibilities involving state and
local people in identifying alternate sources of data to
supplement the NRI, identification of various databases to
support the NRI are being considered at the national level.
As part of a strategy session, involving key technology
people at NHQ to ex

"I
lore

Information System GIS)
development of a Geographic
for use at NHQ, a list of existing

databases was produced. The list was separated into two
categories including attribute databases and spatial
databases as follows:

Attribute Databases (in addition to the NRIs)

1. 1982 Frozen Soil Interpretation Records

2. State and County Names

3. Place Names

Spatial Databases

1. National Soil Geographic Database (NATSGO) 1:7.5
million scale

2. State and County Boundaries 1:7.5 million scale

3. Hydrologic Unit Boundaries

4. Transportation

5. Hydrology

6. Soil Survey Area Boundaries

7. Congressional District Boundaries

8. SCS Activities Map Boundaries
a. Resource Conservation & Development Areas
b. Watershed Project Areas
C. Great Plains Conservation Program area

Boundaries
d. Soil and Water Conservation District Boundaries
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9.

10.

11.

12.

Land Use

Kuchler Cover Type Map

Forest and Range Ecosystem Map

All 1:2 million U.S. Geolo
Digital Line Graphs (DLG's 7

ical Survey (USGS)
for planimetric data

a. boundaries
b. transportation
c. hydrography
d. U.S. Public Land Survey System

As mentioned earlier in this section on identifying other
existing data sources  to supplement the NRI, making maximum
use of such data requires coordination at all levele of
government. This includes coordination among federal
agencies responsible for activities and programs at the
national level. This need for coordination was recognieed
nearly a decade ago when, in October 1978, five federal
agencies signed an "Interagency Agreement Related to
Classifications and Inventories of Natural Resources".

The five agencies involved, having major responsibilities in
dealing with the Nation's natural resources are; the Bureau
of Land Management, the Fish and Wildlife Service, the
Forest Service, the Geological Survey, and the Soil
Conservation Service. The purpose of this agreement is to
minimiee duplication and overlapping efforts and to enhance
and encourage overall data collection, data eharing,
appraisal efficiency, program compatibility, and expedite
technology transfer.

The interagency agreement resulted in the assignment of
several tack forces to look at possibilities for interagency
coordination on classifying and inventorying natural
resources. Among the assignments was the charge to address
land cover categories which became the forerunner of the
"Earth Cover Identification" system now being tested by the
Forest Service and SCS. This effort should ultimately
facilitate the sharing of compatible data. Another project
under the five-agency agreement was the compilation of a
directory of Inventories of Natural Resources as conducted
by each of the five agencies. The directory describes, and
gives agency contacts for 90 major inventories covering
natural resources and resource conditions. Some examples
elements included are:

water, toxic substances, timber, wildlife, wetlands,
range, fuels, endangered species, acid rain, soila,
plant materials, minerals, petroleum, important
farmlands, and many others too numerous to list here.
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The interagency directory should serve as a useful reference
in evaluating possible data sources to supplement NRIs.

EXPANDING THE UTILITY AND UTILIZATION OF RESOURCES DATA

In order to make maximum use of resource data, it is
necessary to develop the proper tools. This includes
developing data user packages, and developing a Geographic
Information System at NHQ to facilitate integrating data
from various sources. The SCS Deputy Chief for Technology
at NHQ is initiating a strong program to accomplish these
goals. The Resources Inventory Division is playing a major
role in its implementation.

An important part of the present plan is to develop a
computerized package that will enable SCS State and Area
Office personnel to easily and efficiently analyze the
results of the 1982-87 NRI by area or state by the ;tze the
1987 NRI data is ready for release in early 1989.
recommended system for accomplishing this is a "user
friendly menu driven" system developed for use on state and
area office FOCAS equipment (i.e., AT&T 3B2 super micro-
computer systems). This system would be capable of
producing tabular reports and developing graphics.

In addition to the system to be developed for use on the
FOCAS equipment, there is a desire to place the 1982-87 NRI
data into a nationwide database management system. This
would be designed to allow easy access to NRI data to all
concerned users including SCS staffs at NHQ and other
agencies or groups outside SCS.

A test is now underway that involves loading the NRI data
(including the appropriate soils data) into an ORACLE
database management system on the main-frame computer at
Iowa State University (ISU). If the test is successful,
SCS and ISU will consider a joint project to provide
procedures and documentation for data users wishing to
access NRI data at a national or regional level.

Finally, there is a need for a GIS to be used in doing a
better job of integrating resource data from various
sources. This would facilitate use of many existing sources
of data for National Policy Analyses, for SCS's  Conservation
Programs, and for other purposes.

The ultimate goal is to have several Divisions at NHQ
actively using such a system. An NHQ GIS project management
plan has been prepared and approved. An order has been
prepared for an NHQ ARC/INFO system. Also, additional
staffing and realignment, including an ARC/INFO Operations
Specialist position, is being considered at NHQ.

j-46



Once ARC/INFO is in place, many of the data sources outlined
above can be considered for loading into the system. The
NRI and soils data will have high priority, followed by
existing ARC/INFO formatted databases from other sources.

SUMMARY

Determining high priority data needs of users, both within
and outside SCS, is an important step in the process of
building a system of related databases dealing with the
status, condition, and trends of soil, water, and related
resources. These data needs are increasing rapidly due to
new resource concerns, especially as related to water
quality and offsite damages from sediment, pesticides,
fertilizers and animal wastes.

Identifying and using other applicable data sources to
supplement the NRIs is essential in view of Increasing costs
and Increasing demands for highly complex resources data.
Successfully accomplishing this will require cooperation and
coordination at local, state, and national levels.

Expanding the utility and utilization of resource data by
developing the proper tools to do so is important. This
Includes developing user-friendly databases so that data can
be easily accessed at the area, state, and national levels.
It also includes the development of a GIS at NHQ to
facilitate integrating databases from various sources at
regional and national levels.

I Y7



NATTONAL SOIL-RANGE TEAM

REPORT ON

STANDARD SITE DESCRIPTION
AND

SITE CORRELATION PROCEDURES

In order to develop a common ground with all of you, we would like to present
some background information of interest. A substantial portion of the effort
put forth by the Nstional So31-Range Team (NSRT) to date originated with a
previous committee (Ecological Site Correlation) that was sn active part of
the Western Regional Work Planning Conference in 19R2 and 1984. Due to the
overlap of committee charges and work assignments of the NSRT (i.e. develop
site correlation procedures; develop ADP procedures and data storage for site
correlation; identify organization and support functions for site correlat3on
and devel~op an overall structure for site correlation efforts involving a
multi-discipline approach) it was determined that the committee no longer
served a useful purpose. As a result, the NSRT is to report back to this
group, on a biannual basis, their progress in addressing the original charges.

As some of you already know , the NSRT has been intimately involved wtth the
site correlation procedures and a standard site description since its
inception in April 1983. The original charges given to the NSRT at that time
are as follows:

1. Develop a set of procedures that will standardize site correlation and is
compatible with current soil correlation standards.

2. Develop a Standard Site Description format that:

(a) has a standard set of data for entry and retrieval of resource
information;

(h) can be consistently used and interpreted by the various disciplines
(i.e. biologists,  foresters, range conservationists, etc.);

(c) can be consistently used between agencies and other groups allowing
for ease of data transfer.

These original charges as well as others are still pertinent today.

A number of draft documents were subsequently prepared, submitted for review,
revised and were sent out again for additional review. This involved input
from various sources dur3~ng the reviewed processes such as:

1. BLM, FS, and SCS W.O. staff.

2. Extensions Specialists from the W.O. and various western states.

3. University academic community - mainly in the west.

4. The NSRT Advisory Committee members.



It became apparent in the fall of 1985 that any further review of the draft
documents would result in the revision of the revisions. Durfng the winter of
1986, the National Soil-Range Team Advisory Committee net in the NHQ with the
Associate Chief, SCS to request approval to test the proposed Standard Site
Description and Correlation Procedures. Approval was granted for a field test
in the states of CA, NV, UT and SD. In the spring of 1986, a briefing was
held in Reno, NV to begin the testing phase. California  was the only state
approved to test the ecological site concept. Nevada and Utah were asked to
test the procedural application for interstate correlation and correlation
with other agencies where applicable. South Dakota was selected to test the
correlation concept in a different geographical and admlnlstrative area. The
target date for completion was the fall of 1987. Representatives from three
of the four states also developed an Analysis Matrix. Ten criteria were
identified as the basis for evaluation:

1~ .

2.

3.

4.

Inprove efficiency for completing and updating site dcscripttons.

Establish site and f~nterstate correlation procedure.

Facilitate ADP use.

Standardize criteria and concepts for descriptions, classification,  and
interpretation.

5.

6.

Enhance interagencyiscientlfic  communl.ty  communications and coordination.

Adequately address ecozones and other plant communities. (This refers
primartly to transitions from grasslands to shrublands to forests, not
the ecotones between individual sites.)

7. Determine ecological status for all plant communities.

8. Require interdisciplinary !.nput and evaluation.

9. Increase utility for planning and land user acceptance.

10. Use ecological principals for all J,nventorles.

The four state (CA, NV, UT, SD) task group met in Salt Lake City, Utah in
February, 1988 to review thetr individual state fi~ndings and complete a
consolidated evaluation report. The results are as follows:

The criteria l-5 and 8-10 were fully met or surpassed the expectations set
forth. Criteria 6 and 7, that deals with ecozones and ecological status, till
be addressed in the Interpretations Section when developed.

Time Requirements:
Initially, time requirements will increase until the procedure is learned and
data accumulated; however, when the data retrieval system is established,
efficiency of site correlation and sfte descriptions will increase and time
requirements will decrease.
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The Four State Task Group also made the following recommendations to the NSRT
Advisory Committee as part of their evaluation report:

1.

2.

3.

4.

5.

6.

7.

a.

9.

10.

11.

12.

It is recommended to accept and institute as policy the Proposed Site
Correlation Procedure.

It is recommended tbat the changes in this report be instituted in the
Site Correlation Procedure.

It ts recommended that needed changes in other handbooks (i.e. NSSH, NRH,
NBH, NFH) be made as suggested.

It is recommended that the Standard Site Description be adopted as an
instrument to describe all potential natural plant communltles,  as
defined in the National Range Handbook.

It is recommended that the Standard Stte Description  Database (SITEFORM)
be accepted and the SITEFORM  and CAMPS have the ability to exchange
common data and have the flexibility to accommodate the needs of
individual states. It is further recommended that the FOSS team be
responsible for coordinating with other user groups and agencies.

It Is recommended that Soil Factors (Section 3) of SITEFORN and State
Soil Survey database as used in CAMPS be designed to share common data.

It is recommended that SITEFORM  be compatible with other
database/operating systems, including UNIX.

It is recommended that Range Site Descriptions in CAMPS be compatible
with Standard Site description  Databases.

It Is recommended that changes in the Standard Site Description as
contained in Appendix E of the attached document be incorporated.

It is recommended that SITEFOBM  Part B: Interpretations be developed in
a format compatible wl~th Part A. It 1~s further recommended that the
National Soil-Range Team be responsible for development and field testing
of Part B.

It is recommended that the Proposed Site Correlation Procedures be
finalized and approved for immedtate  use in on-going Soil Survey
throughout the West NTC area.

It is recommended that the Proposed Site Correlation Procedures be
further tested in the marshlands of Louistana,  the hardwoods of Missouri,
grasslands of South Dakota and an adjacent state, and the Great Plains of
adjoining states to include Texas, New Mexico, Colorado, Oklahoma and
Kansas. These test sites woul~d  be to validate the appllcabllity of the
procedure on a nationwide basis.

The results of this meeting brought about a number of posj~tIve suggestions
that were incorporated into the Site Correlation Procedures, Standard Site
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Description and SIteform Data Base Program. Upon completion of the revisions
and at the request of SCS management, a presentation was made In May 1988 at
Salt Lake City, Utah to the SCS, western states State Range Conservationists,
Biologist, Foresters, and several State Soil Scientists. The purpose was to
introduce and famillarise the participants concerning the procedure prior to
implementation in the near future.

In brief, the Site Correlation Procedures address the following items:

1.

2.

3.

4.

5.

Responsibility - Assignment of responsibility from the Director,
Ecological Sciences staff, SC'S, NHQ to the state conservationist or his
designated representative.

Timing - The scheduling and sequence of events from approximately six
months to one month prior to correlation.

Procedures - Internal consistency, compartson  between sites, documentation
required and preparation of reports.

Records of Site Descriptions - Maintenance of field data and site record
card files.

Updating or revising site descriptions.

The Standard Site Description and the associated Siteform Data Base Program
(presently called Part A) address a number of site factors under the following
broad headings:

1.

2.

3.

4.

5.

6.

7.

8.

9.

Landscape Factors - To include geographic location, physiography and
associated water features.

Climatic Factors - To Include soil moisture and temperature regimes,
annual air temperature, annual precipitation, frost free seasons, and
monthly moisture and temperature distribution patterns.

Soil Factors - Such as major soil families, geology, surface sol1
features, soil depth, root zone depth, AWC, zones of accumulations, soil
profile, rock fragments, EC & SAR, monthly water states and water table.

Vegetation Factors - Such as foliar cover and structure, vascular plant
community and cryptogamic  community.

List of Wildli~fe Species - Species that use the site.

Community  Dynamics - Expected time relationships concerning natural
disturbances.

Commonly Associated Sites - List of other slates that general~ly  occur with
this site.

Competing Sites - List of sites that can be confused with this site.

Soils Grouped into the Site - List of soils hy survey area, map unit, name
and phase correlated to this site.
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Although it may sound like our work is finished with the Site Carrel.ation
Procedures, it becomes more apparent with each passing day that we have just
begun. Our long term workload entails a variety of endeavors. The most
prominent at present are:

1.

2.

3.

4.

5.

6.

7.

a.

Continue with refining the Standard Site Description and Site Correlation
Procedures.

Prepare a draft user guide for the Siteform Program and associated query
program.

Assist  in implementation and further testing of the description and
correlation procedures on a regional and national basis.

Prepare and refine site interpretations that are compatible with Part A of
the Standard Site Description. The first draft was presented to the
western states in Salt Lake City, with comments due back to the WWTC by
August 1.

Start the development of a prototype data base for the site description
interpretations.

As riparian core team members, we need to identify additional needs and
format revisions to accommodate the Standard Site Description for use in
wetlands and riparian areas.

Continue with our involvement in technology transfer.

Continue with identifying and developing ADP links with present and future
data bases as they apply to soil-vegetation correlation and
interpretations leading to sound management practices.

As you can see, these are just a few major areas of our involvement. We are
stressing soil-site correlation and use of the resulting data base as an
integral part of future soil-vegetation management systems.

Attachments
Site Correlation Procedures
Standard Site Description Instructions
Standard Site Description (Part A)



SITE CORRELATION PROCEDURES

The formal site correlation procedures are designed to standardize and
supplement part of Section 302.8 Naming and Correlating Range Sites of the
National Range Handbook 0X-i).

This procedure will also supplement the applicable sections of the National
Biology Manual (NBM).  National Forestry Manual (NFM) and National Soil
Handbook (NSH) as appropriate.

The “Site Correlation Procedures” will establish compatibility with current
soil correlation standards as set forth in the NSH. This is accomplished by
providing site correlation with soil correlation from the start of field work
through the formal correlation process. (See NSH Section 602.00-4).

Site correlation is a process for consistently relating ecosystem components
within and between ecosystems perceived as having the same climax or potential
natural vegetation. The site correlation process also provides quality
control for consistent description and documentation of the ecosystem
components as well as subsequent interpretations associated within the site.

Wildland  (grassland, woodland, wetland, etc.) resource inventories are
basically ‘ecosystem inventories’. These ecosystems include not only
vegetation and soil but also the associated climate, water, and animal life.
Ecosystem components, including vegetation, soil, water, air, fire, animals,
topography, temperature, solar energy, and man, are closely and completely
interrelated. Any influences exerted on one affects the others.

In order for any site correlation process to proceed in.a orderly manner, the
following items need to b-s understood and addressed by all participants.

1. Responsibility

A. The Director, Ecological Sciences Staff, National Office, SCS,
through the National Technical Centers (NTC’S) has the responsibility
for the correlation and establishment of sites.

The NTC Director will be responsible for correlating sites within his
region and will maintain a file of all correlated sites by using a
numbering system and retaining copies of all correlated site
descriptions.

B. State Conservationists will be responsible for maintaining a record
of all sites within their state according to their status and for
proposing sites to the NTC. State Conservationists in consultation
with administrators of cooperating agencies will also be responsible
for correlating all sites within their state. When a site occurs in
more than one state, the NTC Director will designate the state
responsible for maintaining and updating the site.

C. Field personnel of all cooperating agencies will be responsible for
collecting the necessary documentation for each site used and will
propose draft descriptions as needed for further consideration and
approval by the SCS State Conservationist.

Revised 5188
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2. Timing

A. Site correlation is a continuous process initiated at the beginning of
any soil or vegetation survey and progressing through a final
correlation (which may also include an interstate correlation).

B. Site correlation is normally done in conjunction with soil survey
correlation. However, site correlation may also be necessary because
of updates or revisions to site descriptions.

C. Preparation for intrastate and interstate site correlation should
include:

(1) Six months prior to correlation:

(a) The states involved should communicate as the soil survey(s)
progress to correlate common site descriptions. If there is
disagreement on some sites, than a formal interstate
correlation will be arranged.

(b) States involved will have exchanged proposed and/or
established site descriptions for the area to be correlated.

(c) States will coordinate with field staff to jointly select
locations to be correlated (it is not necessary to visit
every site if there are no disagreements).

(d) States involved will document which sites can be correlated
and those that cannot at this time.

(2) Three months prior to correlation:

(a) States will make an initial grouping or separation of sites
based on the criteria in Part 3.B. of the site correlation
procedures.

(b) States will submit a proposal to NTC for correlating
comparable sites and/or resolving issues that remain.

(3) One month prior to correlation:

(a) States will have available all necessary documentation as
outlined in Part 3.C., including soil pits at the review
sites.

3. Procedures

A. Internal consistency - site forming factors should be checked to
insure compatibility within each factor and between individual factors.

(1) Entries for each individual factor should:

(a) Be representative of the site throughout its normal area of
occurrence. e.g. Minor occurrence of the site in odd areas
(landscapes, slopes, etc.) are not considered to be
representative.

6-4



Accurately describe the site by portraying the narrowest
range of characteristics feasible. e.g. In mountainous
areas, elevation-aspect relationships may be important.
Original entries may show the site on all aspects at
elevations of 5,200 to 6,800’. The actual intent was for
the site to be on north aspects at elevations of 5,200 to
6,400’ and on south aspects at elevations of 6,400 to
6.800’. The original entries should be changed to reflect
the elevation-aspect differences.

(b)

(2) Entries for combinations of factors should:

(a) Be compatible between the range of characteristics described
for each individual factor with other related individual
factors. e.g. A common inconsistency is between the soil
classification criteria and the climate factors.

(b) Be compatible between the plant species listed and soil
landscape or climate factors. e.g. The presence of obligate
wetland plant species are not common where the soil
properties listed under the soil factors indicate the
absence of a water table or other wetness characteristics.

8. Comparison between sites - Comparisons of site descriptions are made
and documented whennew sites are proposed or 2) correlations are
made between survey areas, MI&A’s  or states. The criteria used for
making comparisons between sites are:

(1) Compare all sites that have two or more major species in common
(10% or more composition by weight each) and/or that have the
same soil family, groups of similar families or other taxons.

(2) For correlation purposes, initial guidelines for determining
significant differences between sites will be:

(a) The presence (or absence) of one or more species that make
up 10% or more of the potential natural plant community, as
defined in the NW, by air dry weight, or equivalent forest
composition, by production (Site Index and volume) or cover.

(b) 20% (absolute) change in composition air dry weight between
any two species in the potential natural plant community as
defined in the NRH.

(c) Culmination of mean annual growth increment difference of 15
or more for tree species in forest or woodland sites.

(d) A difference in average annual herbaceous  production of:

50% @ 200-500 #/Acre
30% @ 500-1000 #/Acre
20% @ >lOOO #/Acre
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(e) Any differences in criteria (a, b, c, or d), either singly
or in combination, great enough to indicate a different use
potential or to require different management are basis for
establishing (or differentiating) a site (NRH Sec. 302.6).

(f) Upon correlation of the kind, proportion and production of
plants within or between sites, the landscape, soils and
climate characteristics should be reviewed to insure they
reflect the range of characteristics representative of the
plant community.

The above criteria are merely guidelines for initiating comparison during
the correlation process and would not necessitate site differentiation or
combination. The breaks between sites may be finer or broader than the
above guidelines, if supported by rationale and the differences can be
readily and consistently distinguished by thesite factors listed in the
respective descriptions. Notable exceptions might include sites where one
species makes up more than 70% of the production or the occurrence of
highly site-specific, minor indicator species.

C. Documentation required

(1)

(2)

(3)

(4)

(5)

Acreage requirement

(a)

(b)

(c)

A minimum of 200 acres must be identified to propose a site.

A minimum of 2000 acres must be mapped to become an
established site.

An exception might b-s for highly unique or important sites,
such as in rlparian areas.

Physiographfc factors - Copies of field sheets and any supporting
maps (geology, topographic, slope, etc.).

Climate - Data from nearest representative weather station(s),
research or field study.

Soils - Copies of SCS official series descriptions, SOI-5's and
supporting 232's used to describe the range of soil properties
typifying the known range of the site.

Vegetation

(a) Sufficient SCS Range 417(s), Range Condition Worksheets or
equivalent woodland data, (e.g., SCS-WOOD-S(s), should be
completed per soil taxa listed in each site description. If
documentation cannot be provided for each soil correlated to
the site, soils without such documentation must be
designated.

(b) A plant association table (NRH Exhibit 302.7A, or equivalent
display) for each site.



(6) Wildlife - Historical accounts, special studies, field
observations, species list, etc.

(7) General - Field notes, photographs, etc.

D. Preparation of Reports

(1) Field Review Checklist (Exhibit 1)

(a) To be completed by the responsible range conservationist or
the designated representative as a supplement to soil survey
area initial, progress and final field review reports. It
is also applicable to internal site review processes.

(b) Intended to document the overall status and applicability of
the site ,descriptions,  vegetation support data and related
actions within the soil survey area on an ongoing basis.

(2) Site correlation checklist (Exhibit 2) - to be completed by the
responsible range conservationist or the designated
representative to document formal site correlation activities.

4. Records of Site Descriptions

A. Site description files containing complete site descriptions will be
maintained by Proposed, Established and Inactive status. The file
contents will include:

(1) Site Number

(2) Site Name

(3) Responsible State (As designated by the first two letters PIPS
code for state abbreviations used in the standard site
description number system)

(4) Status in the following format:

(a) Proposed site descriptions to be field tested for at least
one year prior to consideration for acceptance. Files will
be maintained by the responsible State Offices and NTC’s.
Proposed site descriptions will be identified with a (P)
following the site name indicating its present status.

(b) Established site descriptions will be maintained by the
responsible State Offices and NTC’s.  State Offices will
maintain supporting documentation of the site descriptions.

(c) Inactive site descriptions will be maintained by responsible
states.

Is-7
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B. Site record card files will be maintained by the responsible NTC for
tracking site status and actions.

(1) Contents will include:

Site Number

Proposed
Established
Revised

Inactive

Author State Approval NTC Approval Date

Combined with Site # Name

dropped because:

(2) All users will be notified of any change in status upon approval
by NTc.

5. Updating or Revising Site Descriptions

Site descriptions will be updated
established in the National Range
1985).

or revised according to
Handbook Section 302.10

procedures
(NP.H-5, Feb.,



Standard Site
Field Review Checklist

EXHIBIT I

1. Name of Area (Including county, state and Ml@.(s)

2. Level of detail for vegetative data (indicate - range site, woodland site,
habitat type, forest site, ecological site, riparian site, range condition
or special studies).

3. Has soil survey memo of understanding
1”9

en reviewed in regard to standard
site management needs? Yes_, No_._

4.

5.

6.

7.

a.

9.

10.

11.

Do field partylymbers  have copies of sites descriptions being used?
Yes_, N o _ . _

Is a site assigned to each soil compone t of a map unit in the
identification legend? Yes_, 19N o _ . _

Are all site descriptions written? Yes_, No
characteristics: Yes_, No

_ ;  ~~lN~~~~logi.cai
_; Interpretations:

Does documentat on for each site support all soils correlated to the site?
Yes_, l?N O _ . _

Field notes and other support documentation (how kept, by whom).

Are soil-plant relationships adequately described and documented?
Y e s _ , NO_.Lf

Is range of characteristics for the physical and biological
characteristics of the site description adequate? (note kinds of
deficiencies)

a. Landscape Factors

b. Climate Factors

c. Soil Factors

d. Vegetation Factors

e. Wildlife

f . Community Dynamics

Are interpretations for
deficiencies)

the site description adequate? (note kinds of

Date(s)  of Review
(Use to Supplement Soil Survey Review Report For Internal Reports)

?L/ Negative response should be explained under the appropriate question
and/or addressed under item 16 noting the recommended actions, target dates
and individuals assigned to complete objectives.
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12. Do site descriptions of,associated sites adequately separate one from the
other? Yes_, N O _ . _

13. Are exceptions to the modal concept described separately7 Yes_, No_.11

14. Is vegetative data completed for SCS form 5's and 6's? Yes_, No_.L/

15. List of sites reviewed and status. (indicate soils correlated to each
site during this review)

16. Deficiencies noted and recommended actions. (be specific and provide
dates for completion)

17. Scheduled dates for completion of the vegetation inventory a;: compatible
with the scheduled dates of the soil survey? Yes_. No_._

Date

Signature



EXHIBIT 2

site Correlation
Checklist

1. Name of Area(s):
(County(s) State(s) MUMS))

2. Type of Survey(s):
(level of detail - soil and vegetation)

3. Participants:

4. Individual Site Content

a. List sites reviewed:

b. Range of characteristics for site forming factors - List sites with
deficiencies and why deficient:

.) 161



c. Consistency and compatibility between factors - List sites with

deficiencies and why deficient:

5. List competing sites to be compared during correlation and their status

e.g. proposed (PI or established: (ref. Item 3B, pp. 3-4, Site

Correlation Procedures)

6. List sites correlated, disposition and state responsible:

7. List sites dropped, or combined and subsequent disposition:

a. Documentation availability (note deficiencies)

a. Acreage requirements:



b. Field sheets, maps, etc.:

C. Climate:

d. Soils (series descriptions, Form 5's, 232's):

e. Vegetation (417's, etc. and plant association tables):

f. Wildlife:

g. General (field notes, photographs, etc.):

9. Recommended actions:

10. Site record card file completed (date)

Date

Signature(s)

-3-
( 6 3



Instructions for Completing
the

Standard Site Description

Part A: Description of Site

Instructions for Part A of the standard site description provide a reference
for each major entry. It is applicable to both the Site Descrintion  Form__
(Exhibit 1) and Siteform Computer Program. If data is not available at the
time the description is being prepared, it should be left blank. Additional
data can be added to the description and siteform program at any appropriate
time. For the Siteform Computer Program, all alphabetical entries-should be
made in upper case (capitals) to avoid confusion in database queries.

Heading

- Number: Sites are numbered consecutively within each Major Land Resource
Area (MLRA) as shown in Agricultural Handbook 296. This assumes that a site
occurs in only one MLRA or unit. Frequently, a site will occur in two or more
adjacent MI&As or units. When that happens, the site is recognized as an
inclusion of one MLRA or unit in another, and will be numbered as a component
of the MLRA or unit in which it is most extensive. A site number will occur
only once within a state. The site number consists of characters (letters and
numbers) in the following sequence:

1.

2.

3.

4.

EXAMPLE: o37XYoo5co

The first four digits (037X) represent the Major Land Resource Area;
If there is no capital letter in the MLRA use an X.
The letter (a,b,c, etc.) following the MLRA number represents a Major Land
Resource Unit (MLRU). Use a Y when there are no MLRUs.
The next three digits (005 in the example) represent the individual site
number. The site number will occur only once within a MI%4 or MLRU.
The next letters represent the responsible state in which the site was
described using two letters FIPS code for state abbreviations. The
designation for other states that are also using the site should follow
the responsible state letter designation.

- Name: Sites will be named two different ways

1. Site Name: Enter a common site name in
by the state (e.g. LOAMY 8-10" PPT).

depending on intended use.

the format traditionally used

2. Plant Name: Enter the species symbols for the potential or climax
plant community. The plant species symbol should follow the
convention of using a minimum of one overstory dominant species and an
understory dominant species of the potential or climax plant
community. Where codominants exist or where more than two layers of
vegetation are found, additional symbols may be used. Layers are
seperated by a "/" ; codominants are separated by a "-I(. Thus a
mountain big sagebrush stand with bluebunch wheatgrass understory
should be shown as ARTRV/AGSP; mountain big sagebrush codominant with
antelope bitterbrush and a bluebunch wheatgrass understory would be
ARTRV-PbTRZ/AGSP. Dominance of the tree layer by X composition of the
canopy cover and dominance of shrubs, grasses and forbs by air dry
weight will be determining criteria for the plant name.

- Date:_ When current description has been written or revised.

Rev. 5/88 IL74
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- Initials: The initials of the author's and their respective agencies
responsible for completing the original document or subsequent revision.

PART A: DESCRIPTION OF SITE

1. Landscape Factors

a. Geographic Location

(1) MLRA Name: Use only those names listed in Land Resource
Regions and Major land Resource Areas of the United States, e.g.,
CENTRAL NEVADA BASIN AND RANGE. (ref. Agriculture Handbook 296)

(2) Local Area: List up to three areas which the site has been
identified, e.g., OSGOOD MOUNTAINS, DIXIE VALLEY.
(ref. USGS quads)

(3) Typical Location: Provide all information as listed. The
Universal Transverse Mercator (UTM) grid coordinates are entered
where known.

b. Physiography

(1) Landform: These should be identified from the broadest
grouping (e.g. HILL, MOUNTAIN) to the more specific, (e.g.,
CREST, SIDE SLOPE); NSH, Part 607, Glossary of Landform and
Geologic Terms is the reference for standard terms to be 'used.

(2) Elevation/aspect: These entries will identify the lower
and upper limits of elevation and any relation of eleva-
tion to aspect, e.g., Low 5200 ft/N, NE and High 7100 ft/S,
SW.

(3) Slope: The low-high entries for percent slope is given for the
normal areas of occurance  that represent the site. The abnormal
extremes sometimes encountered should be excluded from the ranges.

c. Associated Water Features: Riparian and wetland (reserved). For the
present, any information or data that is pertinent should be added to
section 1.d. Narrative for future use.

d. Narrative: Provide a brief descriptive narrative in common
terms and, if needed, describe additional information about the
site that distinguishes it from other sites.

2. Climate Factors

a. Soil Moisture Regime: Up to two entries i.e., TORRIC, ARIDIC or
XRROLLIC,  ARIDIC-XERIC. (e.g. ARIDIC-XRRIC is used to indicate an
aridic moisture regime that borders a xeric moisture regime). (ref.
Soil Taxonomy, pp. 51-57).



b.

C.

e.

h.

i.

j.

3

Soil Temperature Regime: Up to two entries using the following -
PERGELIC, CRYIC, FRIGID, MESIC, THBRMIC, HYPERTHRRMIC, ISOFRIGID,
ISOMESIC, ISOTHERMIC OR ISOHYPERTHERMIC.
57-63).

(ref. Soil Taxonomy, pp.

and d. Soil Temperatures: Complete all low-high entries as reflected
by the soil family(s) grouped into the site.

through g. Mean Annual Temperature, Precipitation and Frost-Free
Period: Complete all low-high entries based on the nearest
weather station data thought to represent the site or vour
best judgment.

Moisture and Temperature Distribution: Complete all entries based on
the nearest weather station data thought to represent the site. If
none exists, use your best judgment or leave blank.

Climatic Weather Station: Indicate the source of the data noted in h.
above. e.g. Location: BEST JUDGMENT FROM DATA SOURCES NEAR PHOENIX,
A2 or PHOENIX US0 AP, MARICIPA COUNTY, ARIZONA; Station number: 026481.-

Narrative (Climatic Fluctuations): Refer to item 1.d.; may include
drought cycles, flooding cycles, etc.

3. Soil Factors: Complete all entries based upon the representative range of
soil properties for the soil(s) listed in section 9 to typify the site. The
majority of the data entered is taken from the’ SCS Form 5's. Use the list of
soils grouped into the site to determine the dominate soil properties used to
represent the site. (ref. NSH, Part 603, Application of Soil Information)

a. Major Soil Family(s) and Classification Typical for the Site: i.e.,

Subgroup
LITHIC XRROLLIC-HAPIARGIDS

Family Adjective
CLAYEY-SKELETAL, MONTMORILLONITIC, MESIC

Names of families

Each family requires one or more names. The technical family name
consists of a series of adjectives modifying the subgroup name. For these
adjectives we take the class names that are given later for particle-size
class, mineralogy, and so on, in family differentiae (ch. 18, Soil
Taxonomy). To have consistent nomenclature, the order of adjectives in
names of families is particle-size class, mineralogy class and subclass
(calcareous), reaction class, temperature, depth, slope, consistence,
coatings, and cracks.

An alternate family name is the name of one of the series in the family.
This is a shorter name intended primarily for use where a long name is
inconvenient. (ref. Soil Taxonomy, p. 88)
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b. Geologic Formation

(1) Formations: Broad geologic formations as identified on state,
county or local geology maps, i.e., MANCOS SHALE, DAKOTA
SANDSTONE.

(2) Parent Rock (or material): Use NSH, Part 607, Glossary of
Landform and Geologic Terms.

c. Features of Soil Surface

(1) "0" horizon: Enter the minimum and maximum range in thickness
and the type of horizon e.g., minimum 0.5 (inches), maximum 3
(inches) Type E.

.-
Types of "0" horizons are subordinate -

distinctions within the master soil profile horizon used to
identify the degree of organic material decomposition. They
include:

% Highly decomposed organic material
Or anic material of intermediate decomposition
TL- Slightly decomposz organic material

(Adapted From Revised Soil Survey Manual, pp. 4-43, 44)

(2) Rock Fragments: Enter the low-high percent of the soil surface
covered by any or all of the siee fragments listed in Table 1.
"Rock fragments are defined as unattached pieces of rock 2 mm in
diameter or larger." (ref. Revised Soil Survey Manual, p. 4-57)
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TABLE1

Terms for Rock Fragments

Shap& and size

Rounded, subrounded
angular, or irregular:

2-7.6 cm diameter .........

0.2-0.5 cm diameter.......

0.5-2 cm diameter .........

2-7.6 cm diameter .........

7.6-25 cm diameter ........

25-60 cm diameter .........

> 60 cm diameter ..........

Flat:

0.2-15 cm long ............

15-38 cm long .............

38-60 cm long .............

>60 cm long ..............

T
-!-

GraveQi .*..,.....

Fine gravel......

Medium gravel....

Course gravel....

Cobble..............

Stone...............

Boulder............. I

I

I
I
I
I
I
I
I
/
) Boulder.............

Chanuer.............

Flagstone........... 1
Stone............... I

I
L

Noun
t

Adjective

Gravelly.

Fine gravelly.

Medium gravelly.

Course gravelly.

Cobbly.

stony.

Bouldery.

Channery.

Flaggy.

Stony.

Bouldery.

? If significant to classification or interpretation, the shape of the
fragments is indicated: "angular gravel," "irregular boulders."

21 A single fragment is called a "pebble."

(ref. Revised Soil Survey Manual, pp A-97)
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d. Surface Texture:

Definition: USDA texture refers to the U.S. Department of
Agriculture's soil texture classification as defined in the Soil Survey
Manual. Soil texture is the relative proportion by weight, of the several
soil particle size classes finer than 2 mm in equivalent diameter. The
material finer than 2 mm is called the fine earth fraction.- - Material larger
than 2 mm is called rock fragments. (ref. NSH, p. 603-4)

As many as four textures can bs entered on each line.
Separate them by commas. If texture modifiers are used, they must be attached
to the texture by a hyphen; e.g., GR-SL. Use only terms from the Table 2.
(ref. NSH, p. 603-197)

e. Surface Horizon:

(1) Diagnostic Surface Horizon: Enter one of the following - MOLLIC,
ANTHROPIC, UMBRIC, HISTIC, PIAGGBN OR OCHRIC.
(ref. Soil Taxonomy, pp. 14-19)

(2) Thickness: Enter the minimum and maximum range in thickness of
the above named diagnostic surface horizon for the soils that are most
representative of the site.

/bq



Texture Modifier: Texture terms:

BY Bouldery
BYV Very bouldery
BYX Extremely bouldery
CB Cobbly
CBA Angular cobbly
CBV Very cobbly
CBX Extremely cobbly
CN Channery
CNV Very channery
CNX Extremely channery
CR Cherty
CRC Coarse cherty
CRV Very cherty
CRX Extremely cherty
FL Flaggy
FLX Extremely flaggy
FLV Very flaggy
GR Gravelly
GRC Coarse gravelly
GRF Fine gravelly
GRV Very gravelly
GRX Extremely gravelly
MK Mucky
PT Peaty
RB Rubbly
SH Shaly
SHV Very shaly
SHX Extremely shaly
SR Stratified
ST Stony
STV Very stony
STX Extremely stony
SY Slaty
SW Very Slaty
SYX Extremely slaty

cos
S
FS
VFS
LCOS
LS
IFS
LVFS

COSL
SL
FSL
VFSL

L
SIL
SI
SCL
CL
SICL
SC
SIC
C

Course sand
Sand
Fine sand
Very fine sand
Loamy coarse sand
Loamy sand
Loamy fine sand
Loamy very fine
sand
Coarse sandy loam
Sandy loam
Fine sandy loam
Very fine sandy
loam
Loam
Silt loam
Silt
Sandy clay loam
Clay loam
Silty Clay Loam
Sandy clay
Silty clay
Clay

(ref. NSH, pp 603-198)

TABLE 2

USDA Texture

Terms used in-lieu
of texture:

CE Coprogenous  earth
C M Cemented
c1Nu Cinders
DE Diotomaceous earth
FB Fibric material
FRAG Fragmental material
G Gravel
GYP Gypsiferous material
HM Hemic material
ICE Ice or frozen soil
IND Indurated
MARL Marl
MPT Mucky-peat
MUCK Muck
PEAT Peat
SC Sand and gravel
SP Sapric material
UWB Unweathered bedrock
VAR Variable
WB Weathered bedrock
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f. Soil Depth: Enter the minimum and maximum depth in inches for the
most representative soils for the site to correspond with the class limits
listed below. Make sure not to exceed more than 2 depth classes, e.g.,
MODERATELY DEEP OR DEEP.

Depth to a restricting or contrasting layer is measured from the soil
surface. For soil with an 0 horizon that has never been saturated for
prolonged periods, the soil surface is the top of the part of the 0 horizon
that has decomposed so much that most of the original material cannot be
recognized with the naked eye. If the uppermost horizon is an 0 horizon that
is or has been saturated for prolonged periods, the soil surface is the top of
that horizon. Otherwise, the soil surface is the top of the mineral soil.

So that the terms used to indicate depth will have approximately the same
meaning everywhere, the following classes are suggested:

Very shallow  _______________________-_ Less than 10 inches
Shallow  _-_____________________-_______ 10 to 20 inches
Moderately deep (moderately shallow) -- 20 to 40 inches
Deep -_____________-________--__________ 40 to 60 inches
Very deep  ____________________~~~~~~~~~~ More than 60 inches

(Adapted From Revised Soil Survey Manual, p, 4-27)

g. Major Root Zone Thickness: Enter the minimum and maximum range of
thickness where common and many roots occur in the most representative soil
profiles for the site. -

Quantity classes of roots are defined in terms of numbers of each
size per unit area-l square centimeter for very fine and fine roots and 1
square decimeter for medium and coarse roots. All roots smaller than 10 mm
in diameter are described in terms of the following quantity classes.

Few: Less than 1 per unit area of the specified size
Common: 1 to 5 per unit area of the specified size
Many: More than 5 per unit area of the specified size

(ref. Revised Soil Survey Manual, p. 4-86)

h. AWC for Effective Plant Root Zone: This is the sane dominated by
common and many roots reflected in the data previously presented in item 3.g.
above.

Available water capacity (AWC) is defined as the capacity of a soil to
hold water in a form available to plants, usually expressed in inches of water
per inch of soil depth. Commonly defined as the amount of water held between
field capacity and wilting point. (ref. NSH, p. 603-20)

Enter the estimated range of available water capacity in inches per inch,
e.g., 0.10-0.15. If zero, enter "0". (ref. NSH, p. 603-199).
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i. Accumulation: many soils have increases in physical or chemical
properties which may influence a plant community. Enter in this section the
minimum and maximum soil depth in inches where an accumulation starts, the
type of accumulation, low-high amount of the accumulation below the depth
listed and one of the following type of measurement (%, ppm or meq /lOO pm).
Kinds of accumulation are to include but not limited to organic carbon, clay,
calcium carbonate equivelent, gypsum, durinodes, etc. These should be listed
even though the accumulation is a small amount but may ultimately be important
in the site interpretations.

Example of entries are:

Depth To
Minimum Maximum Amount Measurement
(Inches) ( I n c h e s )  w Low High (X, PPM, meq/lOOgm)

12 to 14 CLAY 35 to 40 x- -

j. 35 to 50% (~011 rock fragments: enter both the minimum and maximum
depth to where the soil contains >35% by volume rock fragments and the average
thickness of the layers where rock fragments range from 35 to 50% by volume.

k. >50% (~01) rock fragments: same as for the 35 to 50% above except
identify depth and average thickness of the layers where >50% rock fragments
occur.

1. Reaction: The degree of acidity or alkalinity of a soil, expressed
as a pH value.

Classes. Descriptive terms commonly associated with ranges in
pH are-

Ultra acid
Extremely acid
Very strongly acid
Strongly acid
Moderately acid
Slightly acid
Neutral
Mildly alkaline
Moderately alkaline
Strongly Alkaline
Very strongly alkaline

c 3 . 5
3.5 - 4.4
4.5 - 5.0
5.1 - 5.5
5.6 - 6.0
6.1 - 6.5
6.6 - 7.3
7.4 - 7.8
7.9 - a.4
8.5 - 9.0

7 9 . 0

(ref. NSH,  pp. 603 - 24,25)

Enter the range of pH (1:l water, except Histosols which are measured in
O.OlM CaC12). Use the follqwing  classes: 43.6, 3.6-4.4,  4.5-5.0, 5.1-5.5,
5.6-6.0, 6.1-6.5, 6.6-7.3, 7.4-7.8, 7.9-8.4, 8.5-9.0, 79.0, or a combination
of classes, e.g., 4.5-5.5. (ref. NSH, p. 603-199)
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m. Salinity: Salinity is the concentration of dissolved salts 1n
water. It is used to indicate the existence of saline soils.

Electrical Conductivity
Classes. Mmhos/cm (dS/m)

Nonsaline L2
Very slightly saline 2-4
Slightly saline 4-8
Moderately saline 8-16
Saline >16

(ref. NSH, pp. 603-26)

Give a range of the electrical conductivity of the saturation extract
during the growing season. Use the following classes: d 2, 2-4. 4-8, 8-16,
716, or combination of classes, e.g., 2-8,->8. If salinity is no problem for
growing plants, enter a dash. (ref. NSH, pp 603-199)

n. Sodicity: The sodium absorption ratio (SAR) is the standard measure
of the sodicity of a soil. The sodium absorption ratio is calculated from the
concentrations (in milliequivalents  per liter) of sodium, calcium, and
magnesium in the saturation extract.
(ref. Revised Soil Survey Manual, p. 4-92).

Give a range of the SAR in the saturation extract during the growing
season, e.g. 15-25. If sodicity is no problem for growing plants, enter a
dash.

0 . Annual Pattern of Soil-Water States: The annual pattern of
soil-water states provides a continuous record of the moisture conditions of
the soil. These entries are estimates of how dry, moist or wet the Soil may
be during each month of the year by soil depth. An annual pattern for a
hypothetical soil is shown below:

Example:

F: frozen more than half of the month
w: wet more than half of the month
M: moist more than half of the month
D: dry more than half of the month

(Adapted From Revised Soil Manual, PP. 4-28, 29, 96) 1 7 3
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Water table:

(1) Depth To: enter the minimum and maximum expected depth range of
a seasonal high water table or zone of saturation for representative
soils during the growing season to the nearest half foot, e.g.,
0.5-1.5, 2-3, etc. If the water table is below 5 feet, leave blank.

(2) Rind: The three kinds of water tables are apparent, perched or
artesian. Enter apparent unless it is known that the water table is
perched or artesian.

(3) Months: enter the month(s)  when a water table is expected to
occur during the growing season at less than 5 feet as above. Use the
first three letters of the month as abbreviations, e.g., MAY-JUN.
( r e f .  NSH.  p. 603-200).

Narrative: Refer to item 1.d.

4. Vegetation Factors: all vegetation factors are to express the situations
as they occur or will occur in the potential natural (PNC)  or climax plant
community. (ref. NRH, 302.3)

a. Cover:

(1) Foliar Projection Ground Cover and structure:

(a) Percent Cover - is the percentage of ground covered from a
projection of the foliar canopy from the vertical view in order
of the dominant life form. Do not include the amount overlapped
by a taller life form; the sum should equal the total plant
cover as observed from the vertical view.

(b) Average Height - for each life form should be listed in feet
and tenths of feet as an indication of vertical structure.

(2) Basal Cover: is that percentage of the ground surface actually
occupied by vascular vegetation.

(3) Litter/Residue: Litter (mulch) is a non-living plant material
detached from the plant and on the soil surface (SRM, 1974). Residue
may also include standing dead material.

(a) Rind -
& (residue).

enter g (non-persistent), p (persistent) and/or

Non-persistent litter is primarily herbaceous material with an
expected decomposition rate of two years or less. (BIN, 1985)

Persistent litter is composed of woody material and large mammal
droppings with an expected decomposition rate exceeding two years.
(BLM, 1985)

Residue (residual dry matter) is the standing dead and litter of
herbaceous plants. (USFS, 1984)
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(b) % Cover - enter the Low-High range of % ground area covered
from the vertical view.

(cl lbs/acre (ADW) - enter the Low-High range of Air Dry Weight
(ADW) of the litter/residue in pounds per acre.

b. Vascular Plant Community Composition and Production: Vascular plants
are grouped from the tallest life form to the smallest (also refer to
habit as listed in the National List of Scientific Plant Names, SCSI.

(1) Overstory Trees - Symbol, Site Index, and % Canopy Cover are
required. Common name, Basal Area, Ft3/acre/yr, average
density and percent composition canopy are optional.

(2) Understory - Symbol and Composition Air Dry Weight (ADW) are
required other entries are optional.

(3) Total Annual Production - Total average annual production from
all plants growing on the site should be recorded in pounds per
acre for favorable years, average years, and unfavorable years.

Column Heading Entries:

Symbol - Enter appropriate plant symbol from the National List of
Scientific plant names (NLSPN) as amended.

Common Name - The use of common names is optional and may be from the
NLSPN or according to a states preference.

Basal Area - Enter for trees only. It is the cross sectional area
usually measured at breast height except for pinyon-juniper
communities where measurement is usually 6 to 12 inches high.

Site Index - Enter trees only and should be from the accepted
reference for natural variability within the site.

Ft3/acre/yr - Enter the wood volume in cubic feet per acre at the
Glmination of mea* annual increment. A range is allowed.

% Canopy Cover - Enter the percentage of ground covered by a vertical
projection of the outermost perimeter of a plants foliage. The sum of
canopy covers for individual species may exceed 100%. A range is
allowed.

% Composition Canopy - Enter the percentage of each species in the
canopy as observed from the vertical view. A range is allowed.

Average Density - Enter the number of individuals or stems per acre.

Site Index References - List tree symbol, author and date of
publication for each site index used.
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Group - Enter a group number, beginning with the number one and use
this number only one time per range site. This is a method of
grouping or bracketing species. Often it is beneficial and in some
cases necessary to bracket the percent composition of a single species
that occurs in combination with several other species on a given range
site. The percent composition ratio that occurs between the
individual species in the group may change from location to location
within the site, but the total composition for the group of species
remains constant. For this reason, species that fit into a "group
category" may be grouped together. All species designated to a group
will be assigned identical group numbers.

Composition Air Dry Weight (ADW) - Enter the percentage of the annual
air dry production that would normally be expected for a species when
the community is in PNC or Climax. A range is allowed. The sum of
the high range should never exceed 140% and normally would ba 120% or
less for stable perennial plant communities.

Other - Enter incidental plant species that in aggragate can comprise
a significant composition but by themselves are not to exceed (NTE) a
small amount. e.g. 2 PERCENT.

c. cryptogamic Community Production and Composition: This section is for
tundra and similar ecosystems. Live lichen and moss production cannot
be measured accurately on an annual growth basis, therefore, the
cryptogamic component is handled separately. Entries are composition
of the total production and not composition of the annual production.-

(1) Lichen Biomass - Symbol and percent composition ADW is required.
Common name and percent canopy cover is optional.

(2) Moss/Clubmoss Biomass - Symbol and percent composition ADW is
required. Common name and percent canopy cover is optional.

(3) Crytogamic Community Production - Production is total live
biomass in pounds per acre ADW. Enter the total low, high and average
pounds per acre for lichen and moss/clubmoss biomass.

d. Documentation: Summarize the amount of hard data available that the
vegetation portion of the site descriptions was based upon. Transects
are considered to be measured data recorded on SCS Range 417 forms and
equivalent agency forms, approved forest mensuration forms and other
actual measurements. Data sheets are considered to be any occular
estimates of production, composition , etc., recorded and retained for
documentary purposes.

e. Narrative: Refer to item 1.d.
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5. Wildlife

(a) species List: List only those animals that are associated with or
are expected to use the site in the potential or climax situation. The
list of animal species associated with the site should only reflect those
species thought to directly influence the plant community dynamics.
Animals may or may not use a site all or part of its life cycle due to its
setting or association with other sites.

(b) Narrative: Refer to item 1.d.

6. Community Dynamics: Briefly describe known or expected time relationships
attributed to natural disturbances such as periods between wildfire, cyclic
insect infestations, etc.

7. Commonly Associated Sites: List under the appropriate upland or
riparian-wetland heading, the number and name of the sites that generally
occur in complex, association or adjacent to the site being described and any
additional descriptive text needed.

8. Competing Sites: List the number and name of those sites that may be
confused with the site being described. (Optional - Enter additional
differentia or other descriptive text if desired.)

9. Soils Grouped Into the Site: List the soils grouped into the site by soil
survey area number, map unit symbol, soil component name and phase. i.e.,

Soil
Survey Map
Area _unit Soil Name and Phase

775 1034 *SONOMA  SILT LOAM, FREQUENTLY FLOODED
767 1503 SONOMA FAMILY LOAM, STRONGLY SALINE-SODIC
767 908 ARIDIC ARGIXEROLLS,  15 TO 30% SLOPES

*Indicates the soil taxon is one that doesn't have supporting vegetation
documentation.



EXHIBIT 1
STANDABD SITE DESCRIPTION

Site Name

Plant Name

Date

Initials: Author'sfAgency

PART A: DESCRIPTION OF SITE

1. Landscape Factors

a. Geographic Location:

(1) MYRA  N a m e :
(2) Local Area: I ,

(3) Typica:,ocation:
Legal: ;- _l/4; l/4; Sec. T. R. Meridian- - -
Latitude: Deg. Min. Sec.
Longitude: Deg. Min. Sec.
DTM Coordinate:

b. Physiography:

(1) Landform:
(a) Broad
(b) Specific ,

(2) Elevation/Aspect:
Low I High I

(3) Slope: Low: % High %
- -

C. Associated Water Features: Riparian and Wetland (Reserved).

d. Narrative:

2. Climate Factors

a.
b.
C.
d.
e.
f.
g.

Soil
Soil
Mean
Mean
Mean
Mean
Fros

Moisture Regime: I
Temperature Regime: ,
Annual Soil Temperature: to ( )
Summer Soil Temperature: to &
Annual Air Temperature:
Annual Precipitation:
t-Free Period: to



h. Moisture and Temperature Distribution:

JAN FFB MAR APR MAY JIJN JDL AUG SEP OCT NOV DEC

PPT HIGH (inches)____------ - -
MF‘AN __------ - - - -
LOW ___---------
TEMP HIGH ("F)- - - - - - - - - - - -
MEAN __----- ----_
LOW - - - - - - - - - - - -

i. Climatic Weather Station:
(1) Location:
(2) Station Number:

j. Narrative (Climatic Fluctuations):

3. Soil Factors

a.

b.

c.

d.

e.

f.

g.

Major Soil Family(s) and Classification Typical for the Site:
Subgroup Family Adjectives

(1)
(2)
(3)

Geolosic Formation:
(1)
(2)

?ormation(s): I
Parent Rock (or material): ,

Features of Soil Surface:
(1) "0" Horizon:

(a) Thickness Minimum (inches) Maximum (inches)
(b) Type

(2) Rock Fragments% cover):
Pebbles Low High Boulders Low High
Cobbles Low - High - Charmers Low - High
stones Low High - Flagstone Low-- High -- - -

Surface Horizon:
(1) Diagnostic Surface Horizon: Epipedon
(2) Thickness: Minimum (inches) Maximum (inches)- -

Surface Texture: , , I

Soil Depth: (not to exceed 2 classes)
Minimum (inches) MaXimU!l (inches)

Major Root Zone Thickness: (for common and many roots)
Minimum (inches) Maximum (inches)



h. AWC for Effective Plant Root Zone: Low High (inches/inch)

f. Accumulation (clay, Caco3, etc.):

Depth
Minimum Maximum Amount Measurement
(Inches) (Inches) s Low High (%, PPM, meq/lOOgm)

to to--
to to--
to to--
to to-___

j. 35% to 50% (~1) Rock Fragments:
(1) Depth: Minimum (inches) Maximum
(2) Average Thickness: _ (inches)

-(inches)

k. 50% (~01) Rock Fragments:
(1) Depth: Minimum _(inches) Maximum (inches)
(2) Average Thickness: _ (inches) -

1. Reaction:

z!!!

Surface Layer: LOW HIGH
Particle-Size Control Section: LOW HIGH

m. Salinity:
mmhosfcm

Surface Layer: LOW
Particle-Size Control Section: LOW

HIGH
HIGH

n. Sodicity:
SAR-

Surface Layer: LOW HIGH
Particle-Size Control Section: LOW HIGH

0 . Annual Pattern of Soil-Water States:

Depth JAN FEB MAR AFR MAY JUN JUL AUG SEP OCT NOV DEC
o- 4"
4-10"
-----------_

10-20"
----------__

20-40"
-----------_

40-60"
---------___
---------___

P. Water Table (During Growing Season):
(Ft) Maximum (Ft)

9. Narrative:



, I
4. Vegetation Factors

*: a. Cover:

(1) F0liar Frojection Ground Cover and Structure:

Trees
Shrubs
Grasses, Grass Like,

& Forbs
Cryptogams

Basal Cover: %

Litter/Residue:

Kin&~

% Cover
(Vertical View) Av Height (ft)

-

total(2)

(3)

lbs./Acre (ADW)-% Cover

- -

--

l/ N -_ non-persistent
Pm persistent
R = residue

Composition and Production:b. Vascular Plant Community

(1) Overstory Trees:

Basal Area (all trees) ft.2

% %
Canopy Composition
Cover Canopy

- - - -

- - - -

- - - -

- - - -

- - - -

Av.
Density
(No./Acre)

Site
Index Fi?/Acre/Yr-_Symbol Common Name

--

--

--

--

--

--

--

--

SITE INDEX REFERENCES:



(2) Understory:
(a) Shrubs

(and understory

Common Name

trees, if applicable)-

%
Canopy
Cover

- -

- -

- -

- -

- -

- _ Total- -

%
Composition
AirDry WtSymbol Gtoup

--

--

--

--

--

Like -________________ _ Total- -Grass(b) Grasses and

Common Name

% %
Canopy Composition
Cover AlrDry Wt

-.-

- -

- -

- -

- -

- -

--

--

--

--

--

--

SpbOl Group

other  _-_-___-_____-_-~_~_-~_~~~~___-------I---~--~-~~~~~~_~~___ _ NTE es- -  -



c-1  nnr)...  _-_-___-_-----_-_--_~~~~-~~~-~~~~~~  _
\c,  X”L”D Total- -

Common Name

4;
canopy

Groue Cover

- -

--

--

--

--

--

%
Composition
Air Dry Wt

- -

- -

- -

- -

- -

- -

other  ___________________________________~~~~~~~~~~~~~~~~~~  _ N-J-g  ea

-- -

(d) Total Annual Production - Vascular Vegetation

Favorable lbs/acre Average lbs/acre

Unfavorable lbs/acre

C. Cryptogamic Community Production and Composition (for tundra and
similar ecosystems):

(1) Lichen Biomass (100%)

C o m m o n  N a m eSymbol % Canopy Cover
% Composition
Air Dry Wt.



(1) Lichen Biomass (Cont.)

Other _________________________~~~~~__~~~____~______ h"l'E es-

Symbol Common Name

Syd.lOl

(2) Moss/Clubmoss Biomass (100%)

% Canopy cover
% Composition
Air Dry Wt.

NTE ea-

(3) Crytogamic  Community Production
(a) Total Lichen Biomass:

Range: Low
Average:

High lbslacre
lbs/acre

(b) Total Moss/CJubmoss Biomass:
Range: Low High lbslacre
Average: lbs/acre

7
I



d. Documentation:
Seral Stage (Condition) #Transects

Potential (Climax)
Late (Good)
Mid (Fair)
Early (Poor)

e. Narrative:

5. Wildlife
a. Species List:

6.

7.

a.

9.

b. Narrative:

-

Soil Map
Survey Unit
Area S)TbOl

# Data Sheets

Community Dynamics (Fire, etc.):

List of Commonly Associated Sites (number and name):
a. Upland:

b. Ripariao or Wetland:

List of Competing Sites (number and name):

List of Soils Grouped Into the Site By:

Soil Name and Phase

- -

a

/8J



SOILTAXCN@lYCXX+lITTEE  FE&XXI?

With the transition of Soil Taxo~ role fran m to Center to FiTC,
there has keen less than favorable action of this ccmnittee.  My role of
Chainnan will change to a coordinator role to disperse and ass&le
camwts frauthe curmitt.eenrPmbers.

There is lots of activity in Soil Taxonany and with ccmpletion of the
Soil Classification staff at Lincoln, even m3re changes will follm.

The International ccnmittee are active a& nuny changes can ke
anticipated fran these mttees,

The Andisol proposals are approved and will amr in 1989 in the keys.

Mny Aridisol proposals were discussed at the Aridisol tour last year
thru Texas, New Mexico, Arizona, and California. A cold Aridisol tour
is in the planning for August 1989 thru Canada, Montana, Wyaning, Idaho
andutah.

The forn& for Soil Taxonaxy subgroup change to a key was discussed and
agreed upon. Cmts to priorities will be sent to John Witty by
rn3rbers.

Please send propxals to m for processing.

Ccmnittee  members are with their expiration date:

1988 Alan Busacca and Thor Thorson

1989 Wayne Robbie and GxdonHuntington

1990 Joe Mcore and Phil Eerr

Naninated are: Bob Engel, Scs, Washington; Chester Novae, EZM, Salem,
Oregon; Hayes Eye, SCS, Colorado: Randy Southard, University of
California.

Elected were: Bob n-rgel
Randy Southard



Interpretations Committee - 1988

Committee Members-

1990 - Gordon Decker, X.5, KT
1990 - Earl Alexander, FS, AK
rgU3 - Jim McLouglin,  RLM, NV
1988 - Bob Meurisse,  FS, OR, Chair
1987 - John Rogers, SCS, CA
1987 - Jan Cipra, CO State Univ.

- Herb Huddelston, OR State Univ.

Committee Charges:

(1) Review and comment on new soil interpretation criteria.
(2) Encourage development of new interpretations as needed.
(3) Encourage or promote the testing of existing criteria.

Activities:

1. The committee has reviewed a revised erosion hazard rating system developed
by the California Soil Survey Committee for use on Forest, Range, and
croplands. Agencies in Califoria  and the Forest Service in the Pacific
Northwest Region are testing it. It appears to have improvements over the
current EHR for sheet and rill erosion to give a better stratification of
erosion hazard.

2. The Northern Region of the Forest Service reports a number of
interpretations for mapping units. The committee reviewed these.

In addition to some standard ratings normally given to texonomic units, such as
site index, mean annual growth in cubic volume, basal area and common trees;
limitations for tractor operation, regeneration , erosion hazard and habitat
types are reported.

Ratings for tractor operation include: wet areas, steep slopes, complex slopes
and soil damage. Regeneration ratings include: wet soils, moist openings,
frost pockets, competition, mositure  stress, solar insolation and harsh
climate.

The criteria are very general and not always specified. For example, “moisture
stress 13 associated with open dry and dry mixed coniferous forest and
southerly aspects with grand fir/beargrass community types in other vegetative
groups.” No specific soil or landscape properties, qualities or features are
given.

Cuestion - How do we distinguish clearly between taxononic interpretations and
mapping unit interpretations?

07
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Recommendations:

1. Clearly distinguish between toxonomio  and mapping unit based
interpretations. Documents should specify the difference.

2. New interpretations in NCSS publications or data bases should be reviewed
prior to their publication.

Tasks for short term:

1. Give special emphasis to working with the soil/range team to review and
test new interpretations.

2. Encourage further testing and use of the erosion hazard rating criteria.
(Copy enclosed with report).

3. Review criteria for soil resilience for compaction, erosion and fertility
for Forest and Range lands. Note: Resilience Is defined as the ability to
rebound, recover, and resist significant long-term degradation. Tentative
criteria are enclosed.

4. Establish a format or process for reviewing and testing new
interpretations.

Committee members for next term:

1991 - Gerald Simonson, Oregon State University, Corvallis, OR.
1991 - Dave Smith, California Department of Forestry, Redding,  CA.
1990 - Gordon Decker, SC.?, Bozeman,  MT.
1990 - Earl Alexander, USFS, Juneau, AK.
1989 - Jim McLaughlin,  BLM, Rena, NV.
1989 - Bob Meurisse,  USFS,  Portland, OR.



Compaction
resilience High

Degree of Resilience Factors limiting
Moderate Low resil&poe

Organic carbon
content (5) of
surface 6 inches.

>8 2-7 (2

Organic carbon
content ($1 in
6-12 inch depth.

2-8 l-2 <l

Litter thickness >3
(inches) (0 horizon).

l-2 (1

Soil structure of Strong Moderate,
family control coarse, medium, coarse
section. medium single grain.

Depth to >40 20-40
permeability
<moderate (inches).

Weak, Weak soil
fine, structure.
very fine.

(20 Poor aeration.

Depth of frost
(inches).

>12 6-11 <6

Texture of family co sl fsl, sil, 1
control, section. and coarser

01, sic1 Poor tilth.
sol, c,
SC, sic

Shrink-swell
potential of
family control
section.

High-clay,sic  Moderate
Low-Sil) f s l
and coarser

Low

Plasticity index NP-5 5-15
>50

15-50 Intermediate
plasticity.

Surface content
organic

Low organic
matter below
surface.

Thin litter
layer.

Laok of frost
action

Low shrink
-swell



Erosion Resilience

Factors affecting Degree of resilience Factors limiting
resilience High Moderate Lcw r e s i l i e n c e

Organic carbon >8 2-7
content(%)
of surface 6 inches

Infiltration capacity Rapid Moderate
soil.

Permeability of Rapid, Mod. -mod.
subsoil. v .rapid rapid

Depth of solum
or root
restricting layer.
(inches)

Surface soil
structure.

K factor-surface

K factor-subsoil

>40 20-40

Strong Moderate granular
granular blocky, platy.
blocky

<.15 .16-.43

<.15 .16-.48

Slope (%I

Soil moisture
regime

<30

Udic

30-60

Xeric-Udic

Soil temperature
regime

Mesic Frigid
Isomeslc

<2 Low surface
organic matter.

SlOW Slow infiltra-
tion rates.

Mod- Slow
slow, permeability
v.slow. rates.

<20 Shallow soil
depth.

Weak or Weak soil
struc- structure
tureless

>.44 High inherent
erodibility
of surface soil.

>.4g High inherent
credibility of
subsoil.

>60

Xeric

Steep slopes.

Cryic Cold soils.

/ 4.8



Fertilityr e s i l i e n c e

Factors affecting Da~raa  of resilience Factors limiting
resilience HiRh Moderate Low resih_i_ence__--_

Organic carbon
content (I) in
surface 6 inches.

Organic carbon
content (I)
in 6-12 inch depth.

Depth to root
restricting layer
(inches).

Plant avail. water
holding capacity
(inches).

Texture of family
control section.

Soil acidity of
family control
section (pH).

>0

2-a

>40

>lO

14,
sil,
sic1

5.6-7.8

2-7 <2

1-2 (1

20-40 <20

6-10 <6 Low water supply.

all others co sl &
ooaser

5.0-5.5 <5.0
7.9-0.4 M.5

Low surface
organia  matter.

Low below surface
organ10 matter.

Shallow rooting
zone.

Low in exchange
capaoity

Very strongly
acid or strongly
alkaline.



~,

_

--



I .

I I .

California Soil Survey Committee’
Il,terQJWICy EllIl  Tosk Group

October 1987

l31OS10N  IIAZMD  RATING FACTORS
for

SHEET  AND RILL EBOSION

OUTLINE

SOIL ERODIBILITI  - Factor range is 1 to 4

Soil texture and slope group combinations are used to compensete  for
particle size class erodibility differances  due to slope gradient)

RUNOFF POTENTIAL (Equals Production X Energy) - Factor raWa  is 0 to 5

A. Runoff Production (Major factors that influence surface flow)

1. Climate (2 year - 6 hour precipitation intensity)

2. Water q ovencnt in the soil

a. Infiltration (water movement through surface soil)
b. Permeability (water movement through subsurface soil)
c. Depth to a layer that restricts water movement

((20’1, 20-40”. ,401’)

3. Runoff from adjacent and/or intermingled areas
(Rock outcrop or other impervious .or nearly impervious surfaces)

‘I . Slope Shape  and Uniform  ~@zh

Slope shape (Concave-water accumulates, Convex-water disperses)

Uniform slope distance (Slope length and surface variation)

Runoff production factors are added together to form rating.

B. Runoff Fxlergy

Slope gradient (Percent)

I I I . SOIL COVER - Factor range is 0 to 5

A. Quantity and quality (Reflects ground cover & canopy effectiveness)

B. Distribution (uniform versus patchy)

EnOSION IIAZABD MTING  = SOIL EIl0DIDIU’l-Y X BUHOF’F PUTENl.IAL  X SOIL COVE3



DRAFT

California  Soil Survey Committee
Interagency EHR Task Oroup

October 1987

EROSION  wmm  RATING (urn) C~~~P~ATION
FOR

SHEm AND RILL EnOSION

INSTRU(JTIONS

1. SOIL ERODIBILITY

Soil  textural  c lasses and slope ere used to r e p r e s e n t  relatfve  soil
srodibility. S lope  i8 mad t o  comp.n*ate f o r  partic1m aire clarr
arodibility  dif ferences due to alope g rad ient . Relative erodibility
factors are based on calculatYons  using USLE textural K-values. particle
size transport values. and slope correction factors.

Table 1: Relative Soil Erodibility Factors

Textural Class - - - - - Slope Steepness - - - - -
O-15% 16-30,X 31-452 46-60,x+

____________________________--________________-__-____-_

Sand 1 1 2Loamy sand 1 2

Sandy Loam 2 2 ;

:

Sandy clay loam 2 2 3 ;
Sandy clay 1 1 1 1
Clay . 1 1 1 1
Clay loam 2 2 2 2
Loam 3 3 3 3
Silty clay 2 2 2 2
Silty clay loam
Silt loam 43 z 43 z
Silt 4 4 4 4
______~_~~___~____-_~~~~~~~--------------------~~~~~~~~

Soil Emdibility Factor Ratings:
l-Low 2 = M o d e r a t e 3 = High 4 = Very high

I I . RUNOFF PmBNxAL

A. Runoff Production

1. Climte.  The 2-year, 6-hour precipitation map (figure 1) is used
cm a guide to the relative occurencs of significant atom events.
Valuer'me  used directly from the map to form the rating. More
specific information for local ama~ say be used if available.



2. water  move99~ in the aoil. Infiltration, permeability, and the
depth to-permeability reduction are inter-relsted  fectors  that govern
the ‘rate of water  movement into and through the soil. The result of
some combinations of these factors is surface runoff. They are
evaluated together, rather than aa individual factors in order to
avoid off-setting affects.

e. Infiltration or the surface aofl. Infiltration ia the rata
or water  movement into the aoil. !?.xiating  or post activity so i l
conditions m-e evaluated to determine the likelihood of producing
surface runorI-. This occurs when  precipitation rates exceed
infiltration rates. Use the following soil texture. poroeity  and
conaiatence desciptlons  a s  a  g u i d e  t o  r a t i n g  undisturbed
conditiona.

r&lpirJ. Sands, loamy sands, sandy loams, wd fine sandy
loams ; generally very porous. (>2 inches/hour).,

.
Moderite. Loams. ailt loams and friable clay loams; also__-
includee, the more porous  s o i l s  o f  f i n e r  taxturee.  and’-the
less porous soils of coarser textures.
(0.6 to 2.0 inches/hour).

*. Clay loans and clays that are firm. sticky and
plastic: generally, with very few pores.
((0.6 inches/hour).

Infiltration rates cm be reduced by &¶I-fOU9 management
activities. This  may be caused by compaction due to equipment or
animal use on nearly dry or moist soils: puddling from equipment
oc animal use on wet soils; puddling caused by raindrop impact on
bare soils with loam or finer textures and relatively low organic
matter content; or hydrophobic conditions caused by fire (some
forest soils very high in organic matter 81-e also naturally
hydrophobic when dry).

Existing soil condition8 and the potential effects of planned
activities on infi ltration rates.  should be evaluated to
determine if the natural soil rating noeda  to be modified.
Surface soil indicators of reduced infiltration’potentfal include
platy roil structure and soil pores that are mostly spherical or
diacontinoua. Ratings should be adjusted to the next slower
claia if these  conditiona occur or ara anticipated to occur.

b. Perreab>Lty of the s u b s o i l . Permeability is the rate at
which water mova. down through the soil. The permeability of
rock or other kinds  o f  layers  w i t h i n  40 inchee  o f  t h e  aoil
sur face  a.M aleo evaluated here. Subaofl and substrate
permeability rate6 are compared to infiltration rates to evaluate
the likalihc-od of water accumulating in the 8011. Use the
following desciptfons  a~ a guide to the ratings.



w
Sands,  loamy eands. sandy
loame, and fine sandy loams:
generally very porous.
(>2 inches/hour).

Loams, silt loams, and
friable clay loams; also
includes, the more porous
soils of finor textures .
and the less porous soils
of CO*rBar textures.
(0.6 to 2.0 inches/hour) .

Clay loams and clays that
are firm. sticky 8, plastic:
generally with very few
pores. (CO.6 inches/hour).

NonSoil Material
Highly fractured,
Or loose material,
Water movement is
not impeded.

Fractured or
weathered material:
can be dug with a
shovel.

Very few widely
apaced fractures.
Unweathered or
weathered material6
are dense.

c. Depth to layer that restricts water m-ent.  The depth from
the soil surface to any layer which 610~6  the downward movement
of water. This includes, subsoil layers, ceaented layers ,  clqy.
layers, compacted layers. and weathered or unweathered rock.
mckcementad  layers, clay  layere, and compacted layers. The
depth refers to the layer that is rated for subsoil/substrata
permeability. Shallow soils over highly fractured bedrock that
is permeable to water are not considered to be ahallow for these
purposes.

Soil depth and the nature of subsurface materials can be observed
in road cuts and small soil pits.

3. Runoff from adjacent and[or intermingled areas. The amount of.-__
and proximity to impervious or nearly impervious surfaces Can increase
the production of  surfaco  runoff . Impervious or nearly impervious
surfacee include  rock outcrop. soil areas with water nowment (II. 2.)
factors  total ing 5  or  more,  and disturbed area6 ( e . g . ,  c ompac ted
areas,  madr. md developed areas). This allows for rating complex
6oil patterns  md miscel laneous areas. Use the following a6 a guide
to .-t&o ratinga.

Lac, Lear than  15 parcent  of adjacent and/or intermingled areas
c‘,#-,Wn impW-“iOUS  Or nearly i6pW.‘iOU6 6UrfaC66.

nodemta. B e t w e e n  1 5  6nd 50  pat - cent  o f  ad jacent  and /o r
inteningled  -a6 c o n t a i n  imp+XTiOu6 O r  n e a r l y  imWTiOU6
eurfacer *

tg@. Mom than 50 percent of adjacent and/or intermingled nreas
contain imparvlou6  or nearly impervious surfaces.

3
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4.  slope s h a p e  a n d  uniform lennth. The s l o p e  nhspe rind l e n g t h  o f
ur,ifora  alope  distance  are e v a l u a t e d  t o g e t h e r  to r a t e  t h e  l i k e l i h o o d
of dispersion or concentration of runoff  water.

a .  Slope shape. The shape of elope is used to evaluate if
sur face  runo f f  wil l  be  concentrated or  dimpermed. S e l e c t  th.
alope  shape from the ClOLWSt. example below.

Convex PlFZNlJ? Concave
._

b. Unifom slope 1eIXth. S l o p e  l e n g t h  and aurfaco  var iat ion  are
used to reflect the magnitude of slope shape  effecta on l u r T w z *
runof f . The surface microrelief  is evaluated by the distance
that occur-s before a significant change in water movement may
take place. For example, the distance between benches, mounds,
flats and other slope  breaks is used.

8. Runoff energy

Slope gradient is used to represent the relative energy of surface
runoff. Use the percent slope as measured.

III. SOIL COVER

A. Quantity and quality.

,Ground  cover . such 88 rock fragments (larger than
growing vegetation (grasses. forbs. and prostrate
l i tter  and debris is more effective than shrub or

l/2 i n c h ) .  lor
shrubs), plant
tree cover for

resisting the effects of raindrop impact and surface runoff. Table 2
compensates for these differences. around  cover  is  based on the
mt 0-f surface area i t  covsm. Shrub and tree cover is based on
the anount of  area covered by their  canopies . Select the rating
number that coincides with the appropriate amounts of ground cover
“c)PIIUB  s h r u b  and/or tree covt~r.

4 /97



,a. Cover distribution

Tabl?~?lr_ +il Cover Factors.

SRRlJE3
MD/
OR
TREE
CANOPY

I Percent
___________

;o” - - 100
70

30 - 50
10 - 30

(10

anautm  ~0x13
___________________------------------~-~~~~~~----~~~~~~~~~~___

1 0 - 10 10 - 30 30 - 50 50 - 70 70 - ‘100
‘________,____‘----~-_-___-----------~~~~~~~~~~~~~__

; 3

43

2 2 1 1 0 0

z
:

; 2 1 0 0
5 3 2 0

Vnriatione  in the continuity of soil cover is compehseted ‘ for  ‘with
t h i s  I-sting. For example, an aren  may  have .  traa canopy  t h a t  fm
consistently between 30 end 50 percent, but the ground cover is, mostly
“pa t chy”  ( i . e . , 70 to 100 percent  in part  of  the area and 50 t&70:
percent  in other perts). P a t c h y  ares at-e  too smell to stratif’$Y,fia
separate  wee5 for anelysis.

Soil cover is considered to be uniform if more than half of an wea
is consistently within the percent ranges listed in Table 2. The
cover ie considered ~Btchy w h e n m o r e  t h a n  half or en tree f a l l s
outside these percentage ranges.

19%
5



Compactj_qn  resiliency

Factors affecting Degree  of resilience Factors limiting
resilience Hixh Moderate Low resilience

Organic carbon >a
content (%I of
surface 6 inches.

Organic carbon 2-8
content (5) in
6-12 inch depth.

Litter thickness >3
(inches) (0 horizon).

Soil structure of Strong
family control cosrss,
section. medium

Depth to >40
permeability
<moderate (inches).

Depth of frost
(inches).

>12

Texture of family CO sl
control,  section. and coarser

2-7

l -2

l -2

Moderate, Weak, Weak soil
medium, oosrse f ine, structure.
single grain. very fine.

20-40 <20 Poor aeration.

6-11

fsl, s i l ,  1

Shrink-swell
potential of
family control
section.

High-olay,sic  Moderate
Low-sil,  fsl
and coarser

Plasticity index NP-5 5-15
>50

<2 Surface content
organic

<l Low organic
matter below
surface.

<l Thin litter
layer.

<6 Lack of frost
action

cl, sic1 Poor  t i l th .
acl, c,
so, sic

Low Low shrink
-swell

15-50 Intermediate
plastioity.



Erosion_&silience

Factors affecting Degree of resilience Factors limiting
resi l ience High Modera  to LOW resili.ence

Organic  carbon 18 2-7
content(k)
of surface 6 Inches

Infiltration capacity Rapid Moderate
9011.

Permeability of
subsoil.

Depth of solum
or root
restricting layer.
(inches)

Surface 0011
structure.

K factor-surface

K factor-subsoil <.15 .16-.48

Slope (81

Soil moisture
regime

Soil temperature
regime

Rapid, Mod .-mod.
v.rapid rapid

>40 20-40

strong Moderate granular
granular blocky, platy.
b l o c k y

<.15 .16-.43

<30 30260

Udic Xeric-Udic

bk%SiC Frigid
Isomesic

<2 LOW surface
organic matter .

Slow Slow infiltra-
tion rates.

Mod- Slow permeability
slow) rates.
v.slow.

<20 Shallow sol1
depth.

Weak or Weak soil
struc- structure
tureless

>.44 High  inherent
erodibllity
of surface soil.

1.49 High inherent
credibi l i ty  of
subsoil.

>60

Xerio

Steep slopes.

cryic Cold soils.



Fertility resilience

Factors affecting bree of resilience
resllien00

Factors limiting
Hip;h I4oderate LOU resilience

Organic carbon
content ($1 in
surface 6 inches.

Organic carbon
content (%I
in 6-12 inch depth.

Depth to root
restricting layer
(inches 1.

Plant avail. water
holding capacity
(inches).

Texture of family
control section.

Soil acidity of
family control
section (pII).

>8 2-7

2-8 1-2 <l

>40 20-40

>lO 6-10

l,ol, all others
Sl.1)
SIC1

00 al &
coaser

5.6-7.8 5.0-5.5 <5.0
7.9-8.4 >8.5

<2

<6

Low surface
organic matter.

Low below surface
organic matter.

Shallow rooting
zone.

Low water supply.

Low in erohan&e
capaoity

Very strongly
acid or strongly
alkaline.



UPS performed in October.  1983. Three
UEF*  sampled  far ch~racreriz.ticn  and awe” (7)
ranoled for fert,llty ProfIler. kcordlng  to ”

of

and one ( 1 )  as Terric L 401 hhctaier,
318 hectares are arable~ 66 hectares sre wet arg.nic roils.
and 17 hectares are highly erodiblc  sotls. On dlrpl8y Ulll
be the so,, map of Ya,ood,  farm,  2 crass-sections rhowlng
the gewarphology  rnd rolls. photos of three soil prOf1lL5

and char.cter,~at,on  data for the wdons.



National Cooperative Soil Survey
Work Planning Conference

Maui, Hawaii
June 16, 1988

Report of Commit tee Six
Laboratory Procedures

Committee Blembers  Present:
W. R. Allardioe Chair.
H. A. Fosberg
C.L. Ping
T. Soe be cki
A. R. Southard

Correspondence from;
W. Lynn - Analyt ica l  Prec is ion
M.D.  Nettl  teon - Caloareous Samples and reporting of

data

Tne charge to the oommittee  cont inues  aa o r i g i n a l l y
proposed. Some clarif ication of  the oharge is  necessary and
will be proposed under separate oover.

During the past two years the committee has monitored
the results from the National Laboratory Comparison Study.
Some results continua to be received and are not part of the
accompanying report.

D. Nettleton requested the Committee response to his
ooncer 08 on Caloareous soil 8. The committee wa* in oomplete
agreement with his proposal and the proposal was presented
as proposed to the conference. .

The results of the Laboratory study were briefly
discussed. In Summary the eleven labs partioipating  in this
study were unable to reproduoe  the results between labs
within an acceptable range on some soils with some
procedures. Refer  to  the  spec ia l  report  for  deta i l s .  The
SCS-Lincoln Lab wa8 able to reproduce the data on their
r e f e r e n c e  8oil within  52 coefpicient  o f  v a r i a t i o n in most
years. The procedure for extractable aoidi ty had a CV
greater than 202 in 3 of the the 5 years examined. Ciolkosz,
in hia 1981 study of oharacterieation  procedures  (everyone
used their standard prooedure) Pound greater variability for
most procedures.  The *re lat ive  $ variability ’  ranged Prom a
low of 52 to a high of 255 depending  on  the  prooedure .
(personal  communioa  tions) Our study differed Prom
Ciolkoszas study initially because we specified the
procedures to be used. Toe actual analyE were done by the



standard procedures of the labs involve but were
predominantly the specified procedures. Depending on the
soil and method we found a rang* of .4Z to 189s CV. The
high CV does not give one confidenoe in the results for that
method1

T h e  SC.5 bulletin board offers a f irst l ine means of
communicating with other labs or users of the data if we
make use of the system.

Re  comm  e Ada ti on8 :
(1) Establish a national soil  standard (or  Several )

that  can be  used  by  aqy soils lab to aalibrate  tneir
operation aAd judge their performance.

(2) Adapt the recommeAdation of the NSSL OR calcareous
soils.



National Cooperative soil Survey
Work Planning Conference
Maui,Hawaii June 1988

Special Report of Committee VI
on

Laboratory Procedures

by
William R. Allardice

Committee VI has been responsible for conducting a study on
the ability of soil laboratories to analyze a given set of soils
by the standard soil survey methods with the resulting data
comparable within the same population. This study was initiated
in 1984 and has involved sixteen laboratories. Soils were
provided by the laboratories listed in Table 1. The laboratories
that analyzed the soils are identified with an asterisk. Table 2
lists the series name, horizon analyzed and the classification of
the pedon from which the sample was obtained.

Our original goal was to have 20 laboratories analyze 20
soils with 4 replicas for three methods of cation exchange
capacity, extractable cations, exchange acidity and texture
(Table 3). We were fortunate to have 11 laboratories perform the
analysis on 20 soils with 2 to 4 replications. The maximum
number of samples that could be analyzed if all labs ran 4 reps
was 44 total analyses per method.

The SAS institute's statistical analysis procedures were
used to evaluate our data. The procedure, General Linear Models
(GIM) was designed to handle unbalanced data which was the
condition we faced because of the unequal replication of samples.
Tests within GLM that evaluated the significance of the
differences among means included Scheffe, Tukey and Bonferroni.
Additional procedures that were used were Means, Univariate and
Tabulate.

Table 4 is a general summary of the statistical data by
sample for all laboratories. This table provides information on
the mean, variance and standard deviation as well as the number
of determinations that contributed to the mean. Table 5 provides
a comparison of the mean and the median by soil for all
laboratories. The mean is a measure of the central tendency of
the population. When this parameter has a very large spread the
reliability of the statistics are diminished. An alternative
method of determining the central tendency is to use the median.
As you can see from Table 5 the mean and the median are quite
close for most analytical methods. Extractable acidity has more
disagreement between the mean and the median than any other
method. The median is a better measure of the central tendency
of the population for extractable acidity. Table 6 provides an
opportunity to determine which laboratories may be outside the
"acceptable range of values". When this information is applied



to cation exchange capacity by the ammonium acetate method
laboratory #33 is clearly apart from the central tendency
determined by the other laboratories (see tables 5.7 and 6.7).
Another example of conflicting results occurs with the
extractable acidity. The mean for Lab # 41 was considerably
lower than the mean for all other labs while the mean for lab
# 51 was higher than other labs. The means for the remaining
labs tended to form clusters. The wide range of means resulted
in a high coefficient of variability and a greater spread between
the mean and the median on some samples.

Our task becomes one of determining what amount of
variation from the central tendency are we willing to accept;lO&,
5%, l%? Should we be concerned about the variability? What
accounts for the variability in our standard analyses? Further
more how is one to recognize that their values may be t80utside
the range"? Table 3 indicates the methods that were used in our
laboratory analyses. There were laboratories that did not use
the pipette in their textural analysis and laboratories that did
not determine extractable acidity by BaC12/TEA(pH  8.2). Is it
also possible that the statement "we follow the SCS procedures"
does not take into account the innovative time saving procedures
that someone performing the analyses might be employing -
shortcuts that make a standard procedure nonstandard. The
alternative hypothesis would be that our procedures are
unreliable for our analyses. What is the importance and impact
of being "outside the range"? How can we determine when we are
outside the range?

The Soil Morphology Laboratory at the University of
California at Davis, has used the 11YOLO'8 soil as a test standard
for many years. This soil is run with every method and with
every soil. When we determined the CEC by ammonium acetate our
"standard soil" was l'outside our range" as previously determined
based on data developed using the BaCl2/TEA (pH8.2)/gypsum method
(A cross between the SCS procedure and one developed by the
Agr.Ext.Service). A new value of 23.8 was obtained; an absolute
increase of 5.4 over the "standard value of 18.4. We could not
explain the difference at that time as we had followed the
standard method and had no means of recognizing that the new
value was not due to the method. What is the impact of that out
of range analyses on the classification of the soil?



Table 1

NATIONAL COOPERATIVE SOIL SURVEY
WORK PLANNING CONFERENCE

MAUI, HAWAII
Contributors and Participants

*

*
*
*
*
*
*

*
*

*

*

*

in the Laboratory Analyses Project

Univ. of Alaska Palmer Ping, C.
Univ. of Arizona Tucson Hendrick6,D.M.
Univ. of Calif. Davis Allardice,W.R.
Univ. of Florida Gainsville Carlisle, V.W.
Univ. of Guam Mangilao Demeteri0,J.L.
Univ of Hawaii Manoa Ikawa, H.
Univ of Idaho MOSCOW Fosberg, M.A.
Iowa State Univ. Ames Fenton, T. E.
Purdue Univ. Indiana W.Lafayette Franzmeier,D.P.
Michigan Tech Univ. L'Anse Pace, J.
SCS Nebraska Lincoln Nettleton, W. D.
Ohio State Univ. Columbus Smeck, N.E.
Clemson Univ. SC Smith, B. R.
USGS Virginia Reston Olson, C. G.
Utah State Univ. Logan Southard, A. R.
Univ. of Wyoming Laramie Munn, L. C.

indicates laboratories performing analyses.



Table 2 NCSS WPC
COMMITTEE VI

Index and Classification of Soil Samples
smpl series horizon classification

2 Schmutz Bwy2 fine-loamy, gypsic mesic Ustic Torrifluvent

4 Nebeker B22t fine, montmorillonltic, mesic Pachic Argixeroll

6 Sipan Bt fine oxidic, isohyperthermic Oxic Paleustalf

8 Casa Grade Btk fine-loamy, mixed, hyperthermic Typic Natrargid

10 Sasco A coarse-silty, mixed. hyperthermic Typic Camborthid

12 Russell Bt fine-silty, mixed, mesic Typic Hapludalf

14 unavailable

16 Sasco B coarse-silty, mixed, hyperthermic Typic Camborthid

18 Holland Bt2 fine-loamy, mixed, mesic Ultic Haploxeralf

20 BS medial over loamy, mixed, frigid Typic Vitrandept

22 Lawnwood Bhml sandy, siliceous, hyperthermic, ortstein Aeric
Haplaquod

24 Davidson Bt clayey, kaolinitic, thermic Rhodic Paleudult

26 Glenelg fine-loamy, mixed, mesic Typic Hapludult

28 Rossmoyne Bt fine-silty, mixed, mesic Aquic Fragiudalf

30 Bt fine-loamy over sandy or sandy-skeletal, mixed
Borollic Haplargid

32 Sites Bt4 clayey, oxidic, mesic Ultic Haploxeralf

34 Wahiawa Bo2 clayey, kaolinitic, isohyperthermic Tropeptic
Eutrustox

36 Wymore Btl fine, montmorillonitic, mesic Aquic Argiudoll

38 Nancy Bhs medial over sandy or sandy-skeletal, mixed Typic
Cryorthod

40 Waubeek Bt fine-silty, mixed, mesic Mollic Hapludalf

53 Yolo lab standard sandy, mixed, nonacidic, thermic Mollic Xerofluvent



Table 3 NCSS WPC
COMMITTEE VI

Laboratory Procedures

Analytical
Methods 31 33

EXT CAT
NH4OAC (5Al- x x

5Bl)
CEC
NH4OAC (5Al) X

NAOAC (5A2a) x x

SUMCAT (5A3a) x

EXT ACDTY (6Hl) x
Kc1 (661)
Hf

TEXTURE (3Al)
PIPETTE X

-0m
- c o 3
CENTRIFUGE (3Alb)

HYDROMETER x

PH x x

35

X

X

X

X

X
X
X

X

37

X

x

x

X

x

LAB #
39 41

x x

x x

X

X
X

X

X

X

Guide

43

X

X

X

45

X

X

X

X

X

Methods:
SSIR #l rev. April 1972 and rev. August 1982

47 49 51

X X

x x x

X X

X X

X X

X X

X



.

Table 4.1 SUMMARY OF STATISTICAL DATA FOR
AMMONIUM ACETATE (pH 7.0) EXTRACTABLE CALCIUM

__-___--___-_____

SAMPLE
-__----__--___-__
2
__-_____-___--___
4
_________^_______

VAR

193.1
_____

4416

22.40 16.501 4.06118.131 0.87~10.20~30.60~22.00
--__-._____+_____+_____+_____+_____+_____+_____

6 128.91178.671 8.87130.681 1.94~19.50~51.40~21.00
--------_----___-+_____+_____*___+--_+_____+_____+_____+_____+_____
8 127.43159.551 7.72128.131 1.68(18.90~45.10~21.00
____-_______--__-+ __-__+_____+_--__+_____+-__--+----_+_____+_____+-____
10 127.61184.341 9.18133.261 2.77~13.40~38.00~11.00
--_----__---_____+_____+_____+_____+_____+_____+_-___+___-_+_____

MEAN STD 1 CV I%?-I MIN 1 MAX 1 N

12 1 7.811 1.74
________-_______-+-____+____- i
14 I 1.571 0.12
______________-__+_____+--___
16 125.50161.07
--~~---~~~-~~~-~~+~-_-~+-____
18 1 0.651 0.03
______________-__+_--__+_____ +
20 1 6.411 1.50
_________________+_____+_____ i
22 I 0.041 0.00 I_--_____-___-____+_____+_____
24 I 0.551 0.04 i______________-__+__-__+_-___ +

1.32(16.901 0.261 3.60110.50(25.00
_____+_____+-____+_____+--_--__+-____
0.35122.451 0.071 0.801 2.30125.00
_____+_____+_____+_____+_____+__-__
7.81130.651 2.26112.70134.00112.00
_____+_____+_____+_____+___-_+--_____
0.16124.721 0.03) 0.301 1.00122.00

-___- ____-+_____+_____+_____+_____
1.23;19.141 0.271 2.801 8.70121.00

_____+_____+_____+_____+_____+_-___
0.05~129.1~ 0.021 0.001 0.10(10.00
_____+_-___+_____+_____+_____+___-_
0.20136.771 0.041 0.101 1.40129.00

_____+--___+-_-__+_____+_____+--_____

26 1 2.091 0.221 0.47122.561 0.141 0.90~1 2.8Oll2.00
-________________+_____+--___+--_--+__-_-~____-~_____~--___+___-_~_____
28 111.481 1.431 1.20110.44) 0.241 9.20114.20124.00
____-____________+_____+_____+_____+_____+____-+_____+_____+_____
30 1 8.681 5.791 2.~41127.711 0.981 4.20111.001 6.00
-__~-_____-______+_____+--___+--_--+_____~____-+_____+_____~~_____+~____
32 1 2.151 0.141 0.37117.361 0.081 1.601 3.00121.00
_-_____-__---____+ _____+_---_+_____+_____+_____+_____+_____+_____
34 ( 3.511 0.331 0.57116.331 0.131 2.901 5.20121.00
____--___________+_____+_____+_____+_____+_____+_____+_____+_____
36 119.741 1.631 1.281 6.471 0.39~17.60~22.20~11.00
---------________+___-_+____- +_____+_--__+_--__+_____+-----+---+--~~_
38 1 0.491 O.Ol( 0.09(19.00( 0.021 0.301 0.70(25.00
~_-~-~~-_~~______+_____+___ __+_____+_____+_-___+--___+--_+-----~--~~~
40 113.291 6.83) 2.61119.661 0.601 6.10~18.90~19.00
-___-_____-_____-+_____+_____+-____+_____+_____+_____+_____+_____
53 (14.23129.431 5.43138.121 2.211 8.90119.80( 6.00



Table 5.1

OBS SAMPLE NUM MEAN STD MEDIAN

1 2 12 193.117 66.4549 191.40
2 4 22 22.405 4.0616 23.00
3 6 21 28.914 8.8696 27.10
4 8 21 27.429 7.7169 24.40
5 10 11 27.609 9.1839 28.40
6 12 25 7.808 1.3194 8.00
7 14 25 1.568 0.3520 1.60
8 16 12 25.500 7.8148 26.95
9 18 22 0.645 0.1595 0.65

10 20 21 6.410 1.2267 6.30
11 22 10 0.040 0.0516 0.00
12 24 29 0.552 0.2029 0.50
13 26 12 2.092 0.4719 2.20
14 28 24 11.475 1.1976 11.50
15 30 6 8.683 2.4062 9.20
16 32 21 2.152 0.3737 2.20
17 34 21 3.514 0.5738 3.40
18 36 11 19.736 1.2777 19.50
19 38 25 0.488 0.0927 0.50
20 40 19 13.295 2.6131 13.50
21 53 6 14.233 5.4254 14.20

AMMONIUM ACETATE EXTRACTABLE CATIONS
MEANS AND MEDIANS FOR CALCIUM



Table 6.1 SUMMARY OF MEANS BY SAMPLE AND LAB
FOR AMMONIUM ACETATE EXTRACTABLE CALCIUM

___-___

SAMPLE
__--_-_
2
___-_--

LABS
___----___---_______-_-____~~~__________~~~~~~~___-_-
31 1 33 1 35 1 37 1 39 1 41 1 45 1 47 1 51

____-+-____f_____+_____+_____+--___+--_~____~~__~__~_____
DATA IDATA IDATA IDATA IDATA IDATA IDATA IDATA IDATA
_____+_____+_____+_____+_____+_____+_____~_____+_____
M EAN IMEAN IMEAN IMEAN IMEAN IMEAN IMEAN [MEAN IMEAN
_____+_____+_-___+_____+_____+_____+_____+_____+_____

. 231.1 334.9 174.7 108.7 .I .I j219.5
_____+_ ____+_____+_____+_____+--_____+--___~_____~____-

4 110.20124.00124.471 .~25.40~23.12~22.40~17.97~23.75
--_____+_____+_____+_____+_____+___-_+-____+_____+-___-+_____
6 I .129.77( .~38.27~36.10~19.85~26.47~20.60~37.10
----___+__---+_____+-____+--___+--_+_____+_____~_____~_____+___--
8
_______!_____+_____+_____+_____+____-+--___~_____~--___~_____

.133.131 .138.23121.73120.50124.37122.50137.05

10 I ./26.50/ .136.77115.201 .I .I .134.15
----___+__-__+____._+_____+_____+--___+-____~_____~_____+_____
12 1 3.601 8.231 8.371 8.201 9.771 7.351 7.401 6.601 8.25
___-___+-____ +_____+_____+_____+_____+_____+_---_+_____+_____
14 ( 0.801 1.631 2.001 1.071 1.531 1.621 1.831 1.271 1.95
_______+_____+_____+_____+ _____+_-___+_____+---__+_____+___-_
16 116.70126.101 .134.00116.731 .I .I .129.40
_______+-____+_____+ _____+---__+_____+_____+--___+--_--+_____+_--__
18 1 0.301 0.601 0.701 0.631 0.771 0.551 0.571 .I 0.95
_______+_____+_____+_____+_____+_____+-____~_____~_____~_____
20 1 2.801 7.531 7.101 6.301 6.871 .I 6.231 5.171 7.10
_______+_____+_____+_____+--- __+_____+-____+_____+_____+__-__
22
______-!_.-

.I 0.031 0.101 0.001 .I .I .I .I 0.00
___+_____+ _____+---__+_____+_____+_____+_____+____-

24 1 0.601 0.401 0.601 0.501 0.901 0.561 0.471 0.571 0.30
_______+_____+_____+_____+_____+_____+_____+_____+_____+__-__
26 1 0.901 2.171 .I 2.~301 *I .l 1.871 *I 2.60
_______+_____+_____+_____+--___+--_+___-_~-__~~~~~~~~+~~~~~+~~___
28 I .~11.83~12.17~12.50~13.20~10.80~11.03~  ~9.40110.90
_______+--___+_____+_____+_---_+--_____+_____~~~~~~~~___~+_____
30 1 4.201 8.90110.601 .I .I .I .I .I .
_______+_____+_____+_____+_____+_____+-____+~~-~~+~~~~~+~~~~~

32
_______!_____+_____+_____

.( 2.201 2.401 2.431 2.031 1.751 1.801 .I 2.80
+_____+_____+_____+_____+--_-_+--_+_____

34 I .I 3.331 4.071 .I 3.601 3.301 3.201 3.031 4.45
_______+_____+_____+_____+--_-_+--_+_____~___~~~~~~-~~-----+~-~~_
36 I .119.30119.601 .121.101 .I .I .118.55
_______+_____+_____+_____+-____+--_____+_____~_____+_____+_____
38 I 0.301 0.571 0.571 0.401 0.501 0.501 0.501 0.431 0.50
_______+_____+_____+_____+_____+ _____+_____+____-+-----+-------
40 1 6.10113.80113.971 .~14.97-~12.40~12.70~  .115.30
_______+-----+-----+_____+_____+_ ____+_____+_____+-----+-----
53 I .)14.231 .I .I .I .I .I .I .
__-__________________~~~~_________________________~~~~~~~~~~~~



Table 4.2 SUMMARY OF STATISTICAL DATA
FOR AMMONIUM ACETATE (pH 7.0)

EXTRACTABLE MAGNESIUM

__________-______

SAMPLE
______________-__

2
---_---__-___-___
4
-___-______-_____
6
-___-____-___-___

_____-____--c________~~~--~~~~~~~~~~~~~~~~~~-~~

MEAN 1 VAR ( STD ( CV IsiiE-I  MIN 1 MAX ( N
---_--+ _____+_____+_____+_____+_____f--___+---+__---

2.39 6.21 2.49 104.21 0.69) 0.901 9.10 13.0C
---_-+-_--- ~_____+_____+_____+_____f--_____
7.641 1.23 1.11 14.541 0.241 3.901 8.80122.0(

_____+_____ ._____+-____+_____+_____+--__-__
2.031 0.24 0.49 24.031 0.101 1.201 3.00(24.0(
---_-+__--- .-____+__-__+___-_+_____+___--

8 1 2.601 6.031 2.46194.60) 0.541 1.30112.90121.0(
___________-___-_+_-___+---__+--_--+_____~-____~_____~_---_+__-__+__~__
10 1 0.921 0.081 0.28(30.051 0.081 0.201 1.10113.0(
---_---__-mm_-___+ _____+_____+_____+_____+-____+_____+_____+_____
12 1 4.471 0.971 0.99(22.031 0.201 1.901 6.70(25.0(
-___--___-___-___ _____+_____+_____+_____+_____+_____+_____+___~
14 i 0.181 0.001 0.04(20.341 0.011 0.101 0.20125.0(
-___--___-___-___+_____+_____+_____+____-+_____+ _.____+_____+____.
16 1 0.731 0.211 0.45162.421 0.12) 0.201 2.10114.0(
___________-_____+_____+--___+--_--+_____+_____~_____+__-__+__-__~____.
18 1 0.58) 0.031 0.16j27.74) 0.03) 0.10) 0.80122.0(
__-____-__--__---+_-___+--___+_____+_____+_____+___--+_____+____.
20 1 0.611 0.021 0.16125.891 0.031 0.201 1.10121.0(
_________________+__-__+_____+_____+_____+_____+_____+_____+____.
22 I 0.001 0.001 0.001 .I 0.001 0.001 0.00~10.0(
___________-_____+_____+_____+_____+_____+_____+_____+_____+____.
24 1 2.791 0.431 0.65123.431 0.121 1.101 4.10129.0(
___________-_____+__-__+--___+-----+_____~_____+_____~_____~____~~____.
26 ( 0.571 0.021 0.14(25.33( 0.041 0.201 0.70(12.0(
-________________+_____+_____+_____+____-+____-+_____+_____+____.
28 1 5.191 0.671 .0.82115.831 0.171 3.601 6.60124.01
-___-____________+_____+--___+--_--+__-__~_____~_____~_____~-__~-~__~-.
30 1 2.311 0.511 0.72130.901 0.271 1.201 2.901 7.01
_______-_________+_____+_____+_____+_____+_____+_____+_____+___~
32 1 1.07) 0.24) 0.49j46.02) 0.111 0.70) 2.50)21.0(
___________-_____+_____+--_____+_____+_____+_____~_____+____~~~__~.
34 1 3.00) 0.351 0.59119.621 0.131 2.001 4.60121.01
-___-____________+_____+--___+_____+____-+_____+_____+-__--+__--.
36 1 7.171 0.571 0.76110.551 0.231 5.501 7.90111.01
_________________+_____+_____+_-___+_____+_____+_____+____-+___~
38 1 0.081 0.001 0.04144.541 0.011 0.001 0.10125.01
--__--___-_______+_____+---__+--_+_____+_____+_____~_____+--~~-+-~~-.
40 1 5.451 0.771 0.88(16.09( 0.201 2.901 6.50(19.01
____-____________+_____+_____+_____+_____+_____+_____+____-+___~
53 1 4.48124.131 4.911109;61 2.011 0.001 9.101 6.01

DATA



Table 5.2 AMMONIUM ACETATE EXTRACTABLE CATIONS
MEAN AND MEDIAN FOR EXTRACTABLE MAGNESIUM

OBS SAMPLE NUM MEAN

1 2 13 2.39231
2 4 22 7.64091
3 6 24 2.02917
4 8 21 2.59524
5 10 13 0.92308
6 12 25 4.47200
7 14 25 0.18400
8 16 14 0.72857
9 18 22 0.57727

10 20 21 0.60952
11 22 10 0.00000
12 24 29 2.78621
13 26 12 0.56667
14 28 24 5.18750
15 30 7 2.31429
16 32 21 1.07143
17 34 21 3.00476
18 36 11 7.17273
19 38 25 0.08400
20 40 19 5.44737
21 53 6 4.48333

STD MEDIAN

2.49248 1.20
1.11127 7.90
0.48766 2.20
2.45509 1.90
0.27735 1.10
0.98511 4.50
0.03742 0.20
0.45477 0.70
0.16015 0.60
0.15781 0.60
0.00000 0.00
0.65286 2.70
0.14355 0.60
0.82109 5.25
0.71514 2.70
0.49310 1.00
0.58947 2.90
0.75643 7.50
0.03742 0.10
0.87646 5.60
4.91179 4.45



Table 6.2 SUMMARY OF MEANS BY SAMPLE AND LAB
FOR AMMONIUM ACETATE EXTRACTABLE MAGNESIUM

--______________-___-____-____c___-_~~~--_~--_~~~~~~~~~~~~~~~~~~~
LABS

___________________________~__~~___~~~~~~~~~~~~~~~~~~
31 1 33 1 35 1 37 1 39 1 41 1 45 1 47 1 51

_____+_____+__-__+_-__-+--__-f--_--+_____~~~___~~__~~+~__~~
DATA ( DATA IDATA IDATA IDATA IDATA IDATA /DATA IDATA
_____+_____+_-__-+ _____+_____+_____+_____+--___+--_-_
MEAN IMEAN IMEAN IMEAN IMEAN IMEAN [MEAN IMEAN IMEAN

------_+_____+___-_+_____+-____+_____+_____+_____+_____+_____
SAMPLE
-___-__
2 . .6 371 1.251 1.001 I.401 . .I ./ 1.15
_______+_____+_____+_____+_____+-____+____-+_____+_____+_____
4 1 3.901 8.771 8.571 .I 7.231 7.901 7.831 6.601 7.80
--_---_+_____+_____+__-__+_____+_____+_____~_____+_____+_____
6 I .l 2.601 2.471 2.371 2.331 1.401 1.801 1.431 2.05
--__-__+_____+___-_+_--__+_____+ _____+_____+_____+_____+_____
8 I .I 3.431 .I 2.401 2.031 1.701 1.301 1.701 7.55
--__--_+_____+_____+_____+_____+_____+_____+_____+_____+_____
10 .I 0.601 1.101 1.101 0.871 .I .I .I 1.05
--__-__+I_____+_____+_____+_____+_____+____-+_____+_____+_____
12 1 1.901 4.801 4.571 5.771 4.101 4.571 4.231 4.131 4.40
--__-__+_____+_____+__-__+_-___+--___+-____~_____+_____~_____
14 I 0.101 0.201 0.201 0.201 0.101 0.201 0.201 0.201 0.20
-------+_____+___--+--__-+___-_+_____+____-+____-+_____+_____
16 1 0.301 1.071 0.801 0.701 0.501 .I .I .I 0.75
------_+_____+_____+_____+_____+--___+-____+_____+_____+_____
18 1 0.301 0.671 0.601 0.771 0.401 0.551 0.571 .I 0.60
_______+_____f_-___+_____+--_____--+___--+_____~_____~_____+__-__
20 ) 0.201 0.771 0.571 0.671 0.501 .I 0.601 0.631 0.70
--__-__+_____+_ ____+_____+_____+_____+____-+_____+_____+_____
22 I .I 0.001 0.001 0.001 .I .I .l .l 0.00--__-__+_____f_____+_____+_____+_____+__~~~~~~~~~+____-+-----
24 1 1.301 3.101 3.071 4.101 2.171 2.551 2.731 2.701 2.75
--_____+_____f_____+_____+_____+_____+_____~_____+_____+_____
26 1 0.201 0.631 .I 0.701 .I .I 0.501 .I 0.55
-------+_____+_____+_____+____-+_____+_____+_____+____-+___-_
28 I .l 5.831 5.471 6.601 4.001 5.331 5.031 4.601 4.30
--__-.__+_____+____-+__--_+-____+_____+_____+_____+___--~--_--
30 1 1.201 2.331 2.671 .I .I .I .I .I .
_______+___--+_____+_____+--_____+_____+_____~___--~____~+~~~~~
32 I .I 1.031 1.001 1.071 1.901 0.781 0.801 .I 1.00
-______+_____+_____+_____+_____+_____+_____+_____+_____+___-_
34 I .l 4.131 3.231 .I 2.671 2.871 2.571 2.87) 2.60
--__---+_-___+_____+_____+_ ____+_-___+-____+_____+____-+-----
36 I .l 7.471 7.831 .I 6.171 .I .I .I 7.25
---_---+_--__+____-+_--__+-__--+_____+____-+_____+____-+-----
38 I 0.001 0.101 0.031 0.101 0.101 0.101 0.071 0.101 0.10
_______+_--__+_____+_____+_____+____-+_____+_____+____-+--_--
40 1 2.901 6.33) 5.97) .I 4.77) 5.37) 5.671 .I 5.45
-------+-----+--___+_____+--_____+-____+_____~_____~~~~~-+-----
53 I .l 4.481 .I .I .I .I .I .I .

---------__-_______-~~-______-~--__-______________~~~~~--- _-___





Table 5.3 AMMONIUM ACETATE EXTRACTABLE CATIONS
MEAN AND MEDIAN FOR EXTRACTABLE SODIUM

OBS SAMPLE NOM MEAN STD

1
2
3
4
5
6
7
0
9

10
11
12
13
14
15
16
17
18
19
20
21

MEDIAN

2 12 0.5333 0.78547 0.2
4 22 1.3500 0.93287 1.1
6 22 0.3455 0.14385 0.3
8 21 1.3667 0.45534 1.3

10 13 24.3385 4.88783 25.5
12 24 0.2167 0.12740 0.2
14 20 0.1600 0.13139 0.1
16 14 44.5357 4.30967 44.0
18 18 0.1333 0.13284 0.1
20 20 0.1960 0.11004 0.2
22 9 0.0444 0.05270 0.0
24 ,25 0.2520 0.18285 0.3
26 8 0.0875 0.08345 0.1
28 23 0.2217 0.12777 0.2
30 7 0.1857 0.08997 0.2
32 17 0.1588 0.14603 0.1
34 21 0.4476 0.13645 0.5
36 11 0.2000 0.10954 0.2
38 24 0.2250 0.14521 0.2
40 18 0.2611 0.12433 0.2
53 6 0.5167 0.04082 0.5



Table 6.3 SUMMARY OF MEANS BY SAMPLE AND LAB
FOR AMMONIUM ACETATE EXTRACTABLE SODIUM

45
_____
DATA

47
--___
DATA

51
___-_
DATADATA [DATA IDATA /DATA IDATA

_____+_____+_____+_____+--_____
DATA

MEAN
__--_

MEAN IMEAN IMEAN [MEAN
_____+_____+_____+----_

0.20 0.10 II 0.10 1.67
___-_+_ ____+_____+___--
1.331 1.131 .I 1.17

_____+_____+_____+_--_-

MEAN MEAN MEAN MEAN
----___ +
ZAMPLE
____---
1

5
.______!_____+_____+_____+_____+_____

.I 0.301 0.201 0.201 0.35

% I .l 1.131 .I 1.301 1.23
_---___+_____+_____+_____+--___f--_+_____

_---_

1.00
_---_
0.27

10__---__!_-___+__--_+__--_+-____+_____+____-~-____+____~.124.33125.75126.97(22.401  .I .I

12 I 0.201 0.171 0.101 0.101 0.201 0.401 0.101 0.40
'______+__-__+_____+_____+_____+--___+-____~_____+_____
14 I 0.201 0.101 0.001 O.OO( 0.101 0.331
.____--+__-__+_____+

.I 0.30
_____+___-_+_____+_____+__---+--_____

16 143.70143.80149.40146.77143.301 .I .I .
.______+__--_+_____+_____+_____+_____+_____+_____+_____

f

;

1

f

l

1

3

3

1

1

2

2

2

2

2

3

3

3

3

3

4

I

.8 1 0.201 0.101 0.031 0.001 0.071 0.301 .I .I 0.40

.____-_+_____+___-_+_____+_____+___--+-____+_____+_____+____-
!O I 0.301 0.211 0.101 0.101 0.201 .I 0.101 0.401 0.30
.______+_____+_____+_____+____-+____-+---__+_____+_____+____-
!2 I .I 0.1~01  0.001 0.001 .I .l .I .( 0.10
.______+___-_+_____+_____+_____+--___+---_~~_____~_____~_____
!4 I 0.401 0.131 0.001 0.101 0.471 0.311 .I 0.401 0.10
._____-+___--+_____+_____+_____+_____+-____~_____+_----~_____
!6 I 0.201 0.101 .I 0.001 .I .I .I .I 0.20
.______+__ ___+_____+_____+_____+--___+--_--+__-__~~~~__+_----~-~~~_
!8
.______!_____+_____+-____+_____+_____+_____+_____+_____+_____

.I 0.201 0.101 0.101 0.201 0.401 0.101 0.401 0.20

i0 1 0.301 0.231 0.101 .I .I .I .I .I .
.______+_____+_____f__-__+--___+-_ ___+___--+----_+____-+----_

:2
.____-_!_____+_____+_____+_____

.I 0.131 O.OO( 0.001 0.271 0.301 .I .I 0.30
+_____+_-_--+-----+-----+-----

i4 I .I 0.431 0.371 .I 0.431 0.571 0.331 0.601 0.30
.------+_____+_____+_____+_____+_____+_ ____+_-__-+_____+_____
'6
.______!_____+_____+_____+_____+___--+_____+_____+_____~_____

.I 0.231 0.071 .I 0.271 .I .I .I 0.25

'8 I 0.201 0.201 0.101 0.101 0.171 0.401 0.101 0.471 0.20
'______+_____+____-+-_---+_____+_____+_____~_____+_----+----_
0 I 0.301 0.171 0.171 .I 0.231 0.451 0.201 .I 0.30
._____-+___--+_____+-__--+_-___+_____+_____+_____+_----+-----

53 I .I 0.521 -I *I *I -I -I -I -_.



Table 4.4 SUMMARY OF STATISTICAL DATA
AMMONIUM ACETATE (pH 7.0)
EXTRACTABLE POTASSIUM

FOR

IMEAN 1 VAR 1 STD 1 cv Is%E-I MIN 1 MAX I N
_________________+___-_+_____+_____+____-~_____~_____~_____~_____

SAMPLE
-___-______-_____
2 1 0.46 0.001 0.05~10.97~ 0.011 0.401 0.50/13.00
-----______-_____+_____+_____+_____f--_____+_____+_____+_____+_____
4 1 0.481 0.011 0.08(17.02( 0.021 0.401 0.60122.00
-__-_______-_____+_____+_____+_____+_____+_____+_____+_____+_----
6 ) 0.481 0.001 0.06j12.801 0.011 0.40) 0.60124.OC
--------___----__+____-+---_-+_____+_____+_____+_____+_____+_____
8 1 0.421 0.001 0.05112.211 0.011 0.301 0.50121.00
-________________+_____+_____+_____+_____+_____+_____+_____+-----
10 1 1.781 0.231 0.48(27.051 0.131 1.401 2.60(13.00
-------__________+_____+_____+_____+_____+_____+_____+_____+____-
12 1 0.241 0.001 0.05120.831 0.011 0.20) 0.30125.00
_________________+_____+_____f--___+--_+--~__+_~~~~~_____+_____+~~~~~
14 1 0.021 0.001 0.041176.91 0.011 0.001 O.lOj24.00
-_--_____________+_____+_____+_____+___-_+_____+_____+_____+_____
16 1 1.091 0.311 0.56(50.82( 0.151 0.701 2.10(14.0(1
_________________+_____+_____+_____+-___-+_____+_____+_____+_____
18 1 0.171 0.00) 0.05126.391 0.011 0.101 0.20122.OC
_________________+_____+____-+_____+___-_+_____+_____+_~~~~+~~~~~
20 1 0.561 0.001 0.051 9.101 0.011 0.501 0.60121.00
-----______--____+____-+_____+_____+_____+_____+~~~~~~~~~~~+_____
22 I 0.001 0.001 0.001 .I 0.001 0.001 0.001 7.oa
_-_______________+_____+_____+_____+_____+-----+-____+_____+___-~
24 1 0.10) 0.001 0.03)31.46) 0.011 0.001 0.20)29.00
_________________+_____+--___+--_+_____+_--__~-___~+__~~_+~_~~~~~~___
26 1 0.121 0.001 0.04(33.36( 0.011 0.101 0.2Oll2.00
-'_______________+_____f--___+--_+_____~_____~_____~_____+_____~_____
28 1 0.341 0.011 0.08122.81( 0.021 0.201 0.50124.OC
_________________+_____+_____+_____+_____+_____+_____+_____+_____

30 I 1.03) 0.001 0.051 4.741 0.02) 1.00) 1.101 7.oc
-----____________+_____+_____+_____+_____+___-_+_____+_____+__---
32 I 0.311 0.001 0.05117.41( 0.011 0.201 0.50~21.oc
---'_____________+_____+_____+_____+____-+~~~~~+_____+_____+__~~~
34 I 0.111 0.001 0.04)31.37) 0.011 0.101 0.20~2l.OC
_________________+_____+_____+__--_+_-__-+_____+_____+_____+_____
36 I 0.791 0.001 0.071 8.861 0.021 0.701 0.90~11.0c
__-______________+_-___+_____+_____+_____+_____+_____+_____+_____
38 I 0.031 0.001 0.051144.5( 0.011 0.001 0.10~24.00
---------'__-____+_____+_____+_____+_____+_~~~~+~~~~~+_____+~~~~~
40 1 0.35) 0.01) 0.08122.231 0.021 0.10) 0.40~19.oC
___________---___+_____+_____+_____+_____+_____+_____+_____+_____

53 1 0.481 0.001 0.041 8.451 0.021 0.401 o-50) 6.oC
---------__---_-____~~~~~~~~~~__________________~~~~~~~-~~-~~~~~~~



Table 5.4 AMMONIUM ACETATE EXTRACTABLE CATIONS
MEAN AND MEDIAN FOR EXTRACTABLE POTASSIUM

OBS SAMPLE NUM MEAN

1 2 13 0.46154
2 4 22 0.41727
3 6 24 0.47500
4 8 21 0.41905
5 10 13 1.78462
6 12 25 0.24000
7 14 24 0.02500
8 16 14 1.09286
9 18 22 0.17273

10 20 21 0.55714
11 22 7 0.00000
12 24 29 0.10345
13 26 12 0.11667
14 28 24 0.33750
15 30 7 1.02857
16 32 21 0.30952
17 3 4 21 0.11429
18 36 11 0.79091
19 38 24 0.03333
20 40 19 0.34737
21 53 6 0.48333

STD MEDIAN

0.05064 0.50
0.08125 0.50
0.06079 0.50
0.05118 0.40
0.48278 1.60
0.05000 0.20
0.04423 0.00
0.55534 0.85
0.04558 0.20
0.05071 0.60
0.00000 0.00
0.03254 0.10
0.03892 0.10
0.07697 0.30
0.04880 1.00
0.05390 0.30
0.03586 0.10
0.07006 0.80
0.04815 0.00
0.07723 0.40
0.04082 0.50



.

Table 6.4 SUMMARY OF MEANS BY SAMPLE AND LAB FOR
AMMONIUM  ACETATE EXTRACTABLE POTASSIUM

----_____-__________~~___~~~~~~~~---~~~~~~~-~-~~~~~~~~~~~~~~~~
LABS

____________________~~_____~~~_______~~~~_~~__~~~~~~~
31 1 33 ) 35 1 37 ) 39 ) 41 I 45 I 47 ) 51

_____+_____+_____+____-+--___+___--+_____+_____+_____
DATA [DATA IDATA IDATA IDATA
_____+____-+_-___+__---+--___
MEAN IMEAN IMEAN IMEAN IMEAN

_______+_____+___--+ _____+_____+_____

?'LE_I ./ 0.471 0.501 0.401 0.50
-______ ___--+_____+_____+_---_+_____+

DATA IDATA IDATA IDATA
___-_+_ ____+--_-_+_____
M E A N  JMEAN IMEAN IMEAN
_-_--_--+ _-_-_-_-_+-----_+--_-_-_-_

. .I I. 0.45
-____+_-___+_____+-----

4 I 0.401 0.431 0.531 .I 0.601 0.401 0.501 0.401 0.55
-------+_____+_____+_____+_____+_____+__~~-+-____+_____+_____
6
_______!_____+_____+_____+_----*_____+_____~_____~_____~____-

.I 0.431 0.501 0.501 0.571 0.401 0.501 0.471 0.45

8
_______!_____+_-___+--___+----_+_____+_____+____-+_____+_____

.I 0.401 .I 0.401 0.501 0.401 0.401 0.401 0.45

.I 1.501 1.401 1.731 2.601 .I .I ,I 1.45

0.201 0.231 0.301 0.271 0.301 0.201 0.201 0.201 0.25
_______+_____+__-__+_--__+_____+_____+_____+_____+_____+_____
14 I 0.001 0.101 0.001 0.001 0.101 0.001 0.001 0.001 0.00
_______+_____+---__+---__+--_____--+_____~_____~_____+_____+____-
16 1 0.701 0.771 0.70) 0.971 2.101 .I .I .I 0.85
------- _____+_____+_____+_____+--___+--_+____~+_____+_____+_____
18 i 0.101 0.201 0.201 0.201 0.171 0.101 0.201 .I 0.20
_______+__- __+_____+_____+_____+--____-+-_--_+_____~_____
20 1 0.501 0.531 0.531 0.501 0.601 .I 0.601 0.57) 0.60
_______+_____+_____+_____+--_____+_____+-_-__~_____~_____+~____
22
_______!_____+_____+_____+____-+--___+____~+_____+_____+_____

.I 0.001 .I 0.001 .I .I .I .I 0.00

24 I 0.101 0.101 0.101 0.101 0.171 0.101 0.101 0.101 0.05
_______+_____+_____+_____+--____-+---__+___-_~-_~__+_____~~~~~_
26 I 0.101 0.17) .I 0.101 .I .I 0.101 .I 0.10

_____+_____+_____+_____+____-f--__________~_____~_____
.I 0.331 0.401 0.301 0.401 0.23) 0.431 0.301 0.35

_______+_____+_____+_____+_-__-+_____+_____+_____+_____+_____
30 I 1.001 1.001 1.071 .I .I .I .I .I .
_______+____-+-____+_____+--___+_____+_____+_____+_____+_____

32
_______!_____+_____+__---+_____+_____+_____+_____+_____+_____

.( 0.401 0.301 0.301 0.301 0.281 0.301 .I 0.30

34 I .I 0.131 0.101 .I 0.171 0.101 0.101 0.101 0.10
_______+_____+_____+_____f--_____+_____+_____+_____+_____+-----
36 I .l 0.771 0.731 .I 0.871 .I .I .I 0.80
_______+_____+_____+_____+_____+_____+_____+_____+_____+-----
38 I 0.101 0.101 0.001 0.001 0.101 0.001 0.001 0.001 0.10
_______+_____+ _____+_____+_____+_____+_____+_____+____-+-----
40 1 0.301 0.271 0.401 .) 0.401 0.301 0.401 .I 0.35

-----+___-_+_____+_____+--_____+_____~_____+____-~-----
.I 0.481 -I .I .I -I .I .I -.____________________________________________________---------



Table 4.5

. .

SUMMARY OF STATISTICAL DATA FOR
BARIUM CHLORIDE /TEA (pH 8.2)

EXTRACTABLE ACIDITY

DATA
____________________~~_____~~~~~__~~~~~~~_~~~~~

MEAN 1 VAR / STD 1 CV IsF-1 MIN 1 MAX 1 N
_____________-___+--___+-____+_____+_____+_____+_____+_____+_____
SAMPLE

i----------------l 5.00135.52/ 5.96/119.21 1.721 0.00~17.50112.0C
_____________-___+_--__+_____+__---+___-_+-____+--___+___--+_____
t 1 4.91(19.90( 4.46190.861 1.001 O.OO(16.70~2O.OC
_____-___________+_____+_-___+--___+_____+_____+-____+_____+__--_
6 1 6.97123.581 4.86169.661 1.181 1.40117.20117.OC
_____________-___+_--__+--_--+___+--_+_____+_____+__--_+_____+_____
3 1 2.03114.661 3.831189.01 0.881 0.00115.90119.OC
___---____---___-+____-+_____+_____+___--+_____+_____+_____+_____
10 1 3.58123.611 4.861135.71 1.541 0.00~15.20~10.0C
_________________+_____+_____+_____+_____+____-+_____+__--_+___-_
12 110.16134.801  5.90158.071 1.201 1.10123.40124.OC
_________________+_____+_____t-___-__+_____+_____+_____+_____+_____
14 112.52143.821 6.62152.861 1.381 0.50125.70123.OC
_________________+_____+_____+_____+_____+_____+_____+_____+_____
16 1 3.39112.701 3.561105.11 1.071 0.001 9.80111.OC
_____________-___+_____+_____+__---+-__--+-____+___-_+_____+_____
18 111.49143.091 6.56157.161 1.471 0.00130.4012O.OC
____--____---____+_____+_____+---__+__---+_____+___-_+_____+___-_
20 123.36151.671 7.19130.771 1.65~16.20~40.00~19.0C
__________---____+__-__+__--_+__-__+___--+_____+___-_+_____+_____
22 128.93126.831  5.18117.911 1.64~24.60)40.6O~lO.OC
__-_______---___-+-____+---__+-____+_____+_____+___-_+_____+___-_
24 1 8.17138.411 6.20175.871 16171 0.20123.30128.OC
________-______--+____-+_____+_____+_____+___~~+~~--~+_____+~~~__
26 1 5.13126.431 5.141100.21 1.431 1.00~14.70~13.OC
_________________+_____+_____+_____+_____+_____+_____+_____+_____
28 1 5.67117.341 4.16173.401 0.891 0.00115.90122.OC
---__-_---_____-_+_____+_____+_____+_____+~~~~~+_____+-____+~-~~~
30 1 1.121 0.671 0.82172.92) 0.371 0.301 2.30) 5.OC
--___-_--________+_____+_____+_____+____~+~~~~~+~~~~~+-----+----~
32 1 8.82132.691 5.72164.811 1.311 0.10~21.80~19.OC
__________---____+_____+_-___+__---+_____+_____+_____+_____+~___~
34 1 9.21135.251 5.94164.501 1.361 0.00123.10119.OC
____________-____+---__+------_--+__--_~_____~---~_~____~~-~~~~~~-~~~
36 110.72135.681  5.97155.731 1.801 5.30122.20111.0(
________-______--+-___-+-____f--_____+_____+__-__+_____~~~~~~+~~~~~
38 123.551165.3112.86154.601  2.681 0.20144.50123.OC
_________________+_--__+_-___+_____+_____+_____+_____+-----+---__
40 1 7.04131.62) 5.62179.87) 1.36) 0.00~19.00~17.0C
_________________+_____+_____+_____+_____+_____+-----+-----+-----
53 I 0.001 0.001 0.001 .I 0.001 0.001 0.001 6.0(



.

Table 5.5 EXTRACTABLE ACIDITY BY
BARIUM CHLORIDE / TEA (pH 8.2)

MEANS AND MEDIAN

OBS SAMPLE NlJM MEAN STD MEDIAN

1 2 12 5.0000 5.9596 1.75
2 4 20 4.9100 4.4612 3.40
3 6 17 6.9706 4.8558 5.50
4 8 19 2.0263 3.8291 0.60
5 10 10 3.5800 4.8586 1.00
6 12 24 10.1583 5.8989 9.50
7 14 23 12.5217 6.6193 12.90
8 16 11 3.3909 3.5644 2.30
9 18 20 11.4850 6.5645 12.25

10 20 19 23.3632 7.1880 21.60
11 22 10 28.9300 5.1801 26.70
12 24 28 8.1679 6.1972 9.40
13 26 13 5.1308 5.1409 2.90
14 28 22 5.6727 4.1640 5.40
15 30 5 1.1200 0.8167 1.20
16 32 19 8.8211 5.7172 8.50
17 34 19 9.2053 5.9372 7.30
18 36 11 10.7182 5.9729 7.30
19 38 23 23.5478 12.8571 23.90
20 40 17 7.0412 5.6235 4.80
21 53 6 0.0000 0.0000 0.00



Table 6.5 SUMMARY OF MEA AMPLE AND LAB
FOR BARIUM /TEA(pH8.2)

EXTRACTABLE ACIDITY

___________________________^_________^___~~____~~~~~~~~~~~~~~~~~~~_~
LABS

_-__________________~~~~~~~-~~~~~~~~~~~~~~~~~~~~~~~~~
31 1 33 1 35 1 37 1 39 1 41 I 45 I 47 1 51

_____+_____+__---f_____+_____+--___+--_--+_____~_____~~____
DATA IDATA IDATA IDATA [DATA IDATA [DATA IDATA IDATA
--_-- +____-+-_-__+_____f_____+--___+--_--+_____~_____~_____
M E A N  IMEAN IMEAN IMEAN IMEAN IMEAN IMEAN IMEAN IMEAN

7=-i .I o.ooi .I l.70i .i .i .i .I g.15
-------+_-___+_____+_____+_____+--___+-____~__-__~_____~_____
4 I .I 2.831 3.551 .I .I 0.001 3.101 3.33110.55
___-___ +_---_+__-__+_____+_____+_____+___ __+_____+_____+_____
6
_______!_____+_____

.) 4.271 .) 3.201 -I .) 6.03) 4.87112.68
+_____+_____+_____+_____+_____+-____+_-___

s I .I 0.001 .l 0.671 .I 0.001 0.401 0.571 5.73
-__--__+_____+_____+_____+--___+_____+_____+_____+_____+_____
LO I .( 0.001 .( 1.001 .I .I .I .I 8.20
_______+___-_+_ ____+_____+_____+____-+-___-+-____+-____+_____
12 I .I 9.1~01 8.67110.501 .I 1.32111.331 8.60118.78
_______+-____+_____+___--+_____+---__+--__-+_-___+---__+_-___
14

!_____+-___-+-_-__+_____+_____+_____+_____+___-_+__--_
.113.83113.27112.231 .I 0.50115.53112.43121.03

_-__---
16 I .l 0.001 .l 2.071 .I .I .I .I 6.22
-__---_+_____+_____+_____+--___+--_+_____+_____~_____+_____+_____
18
_______!_____+_

.~13.37~11.03~10.50~ .I 0.00~14.00~ ./16.60
____+_____+_____+_____+_____+_____+_____+_____

20
_-__-_-!_--__+_

.122.27119.13116.47/  .I .124.30119.17134.98
----+-~~--+~_~--+~--~-+-----+--~+-_--~+~~~~~+~~~-_

22
_______~_____+~____~~~__~~~__~~+__~__+__~__~__~~_~_____+____~

-I .)26.00/25.371 .I .I .I .133.80

24
_______!_____

.I 8.571 8.631 9.471 .) 0.29110.631 9.67117.10
+_____+_____+__-__+__ ___+_____+_____+_____+--_____

26
I_____+_____+_____+--___+_____+_____+_____+_____+_____

.I 1.201 .I 1.831 .I .I 4.531 *I 11.00_-_---_+
28
_______!-____+

.I 3.571 3.231 5.771 .I 0.001 7.471 '5.40112.13
_____+_____+_____+_____+--_____+_____~_____~_____

30 I .I 0.701 1.751 .I .I .I .I .I .
_______ +_____+-____+--___+_____+--___+--_+__-__~_____+~__~_~~~___

32
_______!____-+____-+_____+_____+_____+_____+----_+_____+_____

.I 7.101 8.301 8.531 .I 0.101 8.771 .117.30

34 I .( 6.531 7.101 .I .I 0.001 9.131 7.47116.84
-------+-----+_--__ +_____+__-__+_____+_____+_____+_____+--___
36 I .) 6.501 6.20) .) -1 .) .) .115.96
_______+-____+_____+_____+_____+_____+_____+_____+_____+_____
38 I .125.87127.27121.83/ .I 0.28130.43121.13140.23
___a-__+ _----+_____+_-___+_____+_____+_____+_____+-----+----_
40
_______!___--+_

.I 4.47) 4.53) .I :) 0.001 7.871 .)13.82
----+_____+_____+--__-+---__+_____+___-_+----~

53 I .I 0.001 .I .I .I .I .I .I *--------_______________________-________________~~~~~~~ _______



.

Table 4.6 SUMMARY OF STATISTICAL DATA FOR
CATION EXCHANGE CAPACITY

BY SUB OF CATIONS AND EXTRACTABLE ACIDITY

--__________________________________^___~~_-_~~~~~~~~~~~~~~~~-----~

I ______ DATA
____________________~~~~~~~~~~~~~~~~ _____

(MEAN 1 VAR ( STD 1 CV I%?-1 MIN 1 MAX ( N
-------------____+_____+___+--_+_____+_____+--___+_____+~~~~~+-~--~
SAMPLE

i----------------IW../  0.441 0.671 0.371 0.381177J~l78.3~  3.00
____________-____+_-___+--_____--+__-__~_____~_____~--___~_____~~~___
4 134.47118.181  4.26112.371 1.07~28.80~43.90~16.00 ,
____________-____+--___+----_+--_-___~_____~_____~_____~_____~~____
6 137.16(48.891  6.99118.811 1.94~27.00~49.10~13.00 ,
___________--____+_-___+_-___+_-___+_____+_____+_____+_____+_____
B (35.451132.2111.50132.44(  2.97(23.64(65.00/15.00 ,
_________________+_____+--_____--+_____~_____~_____~_____~_____~_____
10 167.801 0.231 0.481 0.711 0.24167.40168.501 4.00 1
______-v-m_--____+_____+_____+-__ __+_____+_____+_____+_____+--_____
12 121.01121.981 4.69122.311 1.05~11.00~30.30~20.00 1

_________________+_-___+--_____+_____+____-~--___~__--_+_____~~~___
14 113.17133.761  5.81144.141 1.301 2.60122.8012O.OC ,
_________________+_____+---__+_____+_--__+___--+_____+___-_+_____
16 181.00123.441  4.841 5.981 2.17174.80184.701 5.OC I
_________________+_____+__---+_____~____-+--___+_____~_____+~~~~_
18 111.62127.781  5.27145.341 1.321 1.50~16.70~16.00 I
___---___--______+____-+_____+_____+_--__+___--+----_+_____~~____
20 129.15126.931  5.19117.801 1.30~23.80~44.80~16.OC I
___________--____+_--__+_____+_____+_--__+_____+__--_+_____+~____
22 126.171 2.391 1.541 5.901 0.58124.60128.801 7.OC1
___________--____+_-___+_____+--_____~_____+_____+_____+_____~~~~__
24 110.55129.341  5.42151.321 1.111 3.40124.10)24.OC )
_________________+_____+_____+_____+_____+_____+_____+_____+_____
26 1 6.46114.021 3.74157.971 1.181 4.00~16.00~10.0C )
_________________+_____+--_-___--+_--__~_____~_____+_____+_____+-~~~_
28 122.04112.331 ~3.51115.931 0.81~16.40~30.90~19.0C )
-______-_________+_____+_____+_____+____- +_____+_____+_____+_____
30 120.871250.8115.84175.901  6.47112.70153.001 6.OC1
------___________+_____+_____+_____+_____ +_____+_____+_____+_____
32 111.02122.791  4.77143.311 1.161 2.90122.90117.OC 1
_____-___________+____-+_____+_____+_____+_____+_____+_____+--___
34 )14.33)16.51) 4.06128.35) 1.021 6.40)25.60)16.0( )
_________________+_--__+---__----+_____~_____~_____~____~~-----+-----
36 136.26122.891  4.78113.191 1.69133.30147.901  8.OC )
_________--____--+____-+--_-___+_____~_____+_____~_____~~~--~+---~~
38 121.891135.6111.65153.201  2.601 1.20141.4012O.OC )
__________----__-+_____+ __--_+_____+___-_+_____+--___+--~--+-----+-----
40 124.19120.591  4.54118.761 1.26115.80132.40113.0( 1
_______--________+_--__+-_-__+--_____+_-__-~_____~____~~-----~-----
53 119.841 0.441 0.671 3:351 0.30~19.00~20.80~ 5.0( 1

________---___________-______________________________--------------



.

Table 5.6 CATION EXCHANGE CAPACITY BY
SUM OF CATIONS AND EXTRACTABLE ACIDITY

MEANS AND MEDIANS

OBS SAMPLE NUM MEAN STD MEDIAN

1 2 3 177.867 0.6658 178.20
2 4 16 34.469 4.2636 34.90
3 6 13 37.162 6.9918 36.40
4 8 15 35.449 11.4999 36.10
5 10 4 67.800 0.4830 67.65
6 12 20 21.015 4.6888 22.15
7 14 20 13.165 5.8105 14.40
8 16 5 81.000 4.8415 84.30
9 18 16 11.625 5.2709 13.10

10 20 16 29.150 5.1893 28.00
11 22 7 26.171 1.5446 25.80
12 24 24 10.554 5.4163 12.45
13 26 10 6.460 3.7450 4.95
14 28 19 22.042 3.5110 21.60
15 30 6 20.867 15.8371 14.55
16 32 17 11.024 4.7738 11.80
17 34 16 14.331 4.0630 14.70
18 36 8 36.263 4.7845 34.75
19 38 20 21.890 11.6465 23.35
20 40 13 24.192 4.5375 24.90
21 53 5 19.840 0.6656 19.70



Table 6.6 SUMMARY OF MEANS BY SAMPLE AND LAB
FOR CATION EXCHANGE CAPACITY BY SUM
OF EXTRACTABLE CATIONS AND ACIDITY

_______

iAMPLE
._____.
!
.____-.

L
____-_.

i
______.

t
____-_.

10
._____.

12
._-___.
L4
--___-.

L6
.-___-.

31
_____
DATA
-___-
MEAN
-___-

33 1 35 1 37 1 39 1 41 1 45 I 47 1 51
--___ _____+_____+_____+___-_+_____+_____+____.
DATA ;DATA IDATA IDATA JDATA JDATA JDATA IDATA
_____+____-+_____+__-__+--___+__--_+..__.._+____.
MEAN IMEAN IMEAN IMEAN IMEAN IMEAN IMEAN IMEAN
_____+___--+_____+--___+--_-_-_--+____-+_____+___~.

.I L77.91 .I .I .I .I .
____-‘_____~_____~_____i__-__i-______~_____~____.

37.33;3*.001 .I .129.97134.83129.80139.8'
___-- _____+_____+_____+_-___+_____+_____+--_-__.
37.37; ./44.531 *I .134.90127.87(49.1C
_____+_____+_____+_____+--_____--+_____+_____+__~_.

.138.10/ .143.001 .123.69127.70126.86154.5'
_____+_____+_____+_____+_____+_____+_____+_____+_____

-I -I .167.571 .I .I .I .168.5C
_____+_____+_____+_____+_____+___-_+_____~_____~____.

.122.53122.00124.831 .113.08123.27119.93130.3C
_____+.._ ___+_____+_____+_____+___-_+_____+_____+____.

.115.87115.47113.501 .I 2.67117.57114.20122.8C
_____+__-__+___--+ _____+-____+_--__+_____+_____+--____.

*I *I .(84.501 .I .I .I .175.7E
__--_ __--_+__---+_____+_____+-____+__..__+~-~..~+~~-~.t

18 I .~14.93~12.57~12.10~ .I 1.50115.33( .116.7(
_______+_---_+_---_+__--_+--_____--+_____~_____~_____~_____~_____
!O
_______!_____t_____t_____+_____t_____t_____t_____t_____t_____

.131.30127.43124.031  .I .131.83125.93144.8C

!2 I .I .(26.10125.371 .I .I .I .128.8(
-____-- _____+_____+_____+_____+--___+--_--+_____+_____+_~____+____.
!4 i .~12.30~12.40~14.27~ .I 3.77~13.93~13.43~24.lC
_ _ _ _ _ _ _ _____+_ __-_+__ ___+_____+_____+ _____+__-__+_____+--___

!6 i .I 4.271 .I 4.~931 .I .I 7.001 .116.0(
.______+_____+_____+_____+---__+--_--+_____~_____~_~___~_~~~~~~_~~.
!8 I .121.77121.37125.271 .116.73124.0712~0.10130.9(
-____-- __--_+__---+___-_+- ____+_____+----_+_____+--___+--_-_
)O i .123.12116.351 .I .I .I .I .I s
_______+_--__+---__f---__+_____+--_____~_____~_____~_____~_____

$2 I .~10.90)12.00~12.33~ .) 2.93111.671 .118.9!
.______+_____+_____f_____+_____+---__+_----+--___+--_--+_____~__~~.
I4 I .114.57114.871 ,I .I 6.80115.33114.07119.6(
_______+_____+_____f_____+--___+-----+--___~___--~_____~_____~____~
16
_______!_____t_____t_____t_____t_-___t__--_t_____t_____t____.

.134.27134.431 .I .I .I .I .142.0(

j8
__--___!_____t____-+_____t__--_t_____t_____t--___t_----t____.

.126.83127.97122.431 .I 1.25~31.10~22.13~41.4(

LO I ./25.03/25.031 .) :/17.13126.831 .132.4(
.____--+-____+_____+_____+_____+--___+-____~__---~_____~____.
53 I .119.841 .) .) .I .) .I .)



,

Table 4.7 SUMMARY OF STATISTICAL DATA FOR
CATION EXCHANGE CAPACITY

BY AMMONIUM ACETATE

______--__-______

SAMPLE
----_---_-_______
2
___-___--_--__-__

DATA
___________________-________________-___--__---

MEAN 1 VAR 1 STD 1 CV )'ik?-)  MIN 1 MAX ) N
_____+_____+_____+_____+_____+_____+____-+_____

7.4gi12.62i 3.55i47.44i o.86i 4.20i14.70i17.0._--__+-__--+_____f_____+_____+__-__+--__-__+_-__-
4 132.31129.241 5.41116.741 1.10~24.20~46.10~24.00
_______--_--__-__+__--_+_____+--__-+--_+_____~_____+_____~_____+_--__
6 )15.68\20.24)  4.5Oj28.70) 0.96~10.80~29.70~22.00
____________-_--_+_____+--___+--_+-____~_____~_____~_____~~____~_____
8 111.64115.421 3.93133.731 0.901 7.60118.60119.00
________-__--__-_+_____+_____+--___+--_~_____+_____+_____+~____+_____
10 115.73114.221 3.77123.961 0.89~11.90~26.50)18.00
____________-____+_____+_____+_____f--_____+_____+_____+_____+_____
12 118.44119.961 4.47
-________________+__-__f--___+--_~_____ i
14 ( 8.851 7.321 2.71
_________________+_____+_____+_____
16 125.52112.541 3.54
----~--~~~~~-~~~-+~_--~f----_+--_~_____ +
18 110.02127.371 5.23
________-_______-+_____+_____+_____ +
20 121.99123.59( 4.86 I_______________-_+_-___+_____+--_____

22 112.711 2.62) 1.62 i_-_______________+_____+--___+--_-_
24 111.25125.351 5.03
_________________+_____+_-___+--_____
26 1 4.84115.841 3.98 I_________________+_____+--___+--_,._____ +
28 118.11110.021 ~3.17
____________-__--+__-__+-____+_____ ‘+

24.231 0.91112.80132.30124.00
_____+_____+_____+_____+--_____
30.571 0.561 5.50(17.30(23.00
__--_+--__-+-___-+__-_-+---____
13.881 0.86~21.10/34.40~17.00
~~~_~+__--~f~~-~~+--~~~f--~~-~-
52.231 1.091 5.20122.20123.00
_____+_____+_____+_____+--_____
22.091 1.06(16.10(32.70~21.00
_____+-____+-____+_____+_____
12.741 0.54~10.10~15.30~ 9.00
_____+_____+_____+_____+_-___
44.751 0.951 6.50127.20128.00
___-_+_--__+_____+_____+__-__
82.28) 1.201 2.5ti)14.00~11.00
_____+_____+_____+_____+--_____
17.481 0.65113.40127.50124.00
__--_+-____+-____+_____+_____

30 (16.24143.831 6.62140.76) 2.50110.40127.701 7.00
_-_______________+___-_+_____+_____+_____+_____+_____+_____+_-___
32 1 9.44111.62) 3.41136.121 0.741 4.80119.20)21.00
_____________-___+_-___+--___+--_+_____~_____~_____~_____~_____~_-___

34 (12.30(41.49( 6.44152.391 1.311 6.80(28.4Oj24.00
_________________+___--+--_--$-__--+_____~_-___+____-~-____+~~___+_____
36 132.17)30.401 5.51117.141 1.30125.50144.50118.00
____-___-___--_--+_---_+---____--+_____~_____~_____+____-~~____~_____
38 115.05118.211 4.27128.361 0.871 9.20126.20124.00
_-_______________+_____+_____+_____+_____+_____+_____+_____+_____
40 )22.22)17.381 4.17118.761 0.96~18.00~35.70~19.00
_____-___________+__--_+-____--+_____+_____+_____+____-+_____~_____
53 123.801 9.761 3.12113.131 1.28120.30127.801 6.00



Table 5.7 CATION EXCHANGE CAPACITY
BY AHHONIUN ACETATE
MEANS AND MEDIANS

OBS SAMPLE NUH MEAN STD MEDIAN

1

:
4

2
7
8
9

10
11
12
13
14
15
16
11
16
19
20

2 12

: 20 18
a 15

10 13
12 20
14 20
16 12
18 18
20 17
22 9
24 24
26 1
28 20
:z 17 3

;6" 20 14
38 20
40 15

5.5250 0.79187 5.65
30.7100 3.78127 30.35
14.3222 2.30218 13.95
10.7733 3.43708 9.10
14.0769 1.04984 13.90
16.9600 1.98054 17.25
8.1450 1.02338 7.95

23.9833 2.23763 24.00
8.7611 4.09234 7.50

20.8235 4.31067 18.90
12.7111 1.61976 12.50
9.8000 1.57866 9.45
2.1571 0.19881 2.80

17.5500 2.31982 18.00
10.8333 0.66583 10.50
8.5412 1.66172 8.10

10.2200 3.33807 9.45
29.0786 2.73922 30.15
13.7800 2.79729 13.60
20.7467 1.63963 21.20



Table 6.7 SUKMAHY OF MEANS BY SAMPLE AND LAB FOR
CATION EXCHANGE CAPACITY

BY AMMONIUM ACETATE

---____-____________~~____~~____~~_~~~~~~~~~_~~~~~__~~~~-_~~~--__~~-_
LABS

_________________----___~_______c______~~____~~--___~~_
31 1 33 1 35 1 37 1 39 I 41 I 45 I 47 ( 49 I 51

_____+_____+__--_+_____f--_____+_____+_~___~_____~_____+_____
DATA IDATA IDATA /DATA IDATA IDATA IDATA IDATA IDATA [DATA
---_- _____+__-__+_____+__-__+_____+_____+_____+_____+_____
MEAN IMEAN IMEAN IMEAN IMEAN IMEAN IMEAN IMEAN IMEAN IMEAN

.______+_____+_____+_____+--__-__+_-___+~____~_____~_____+_____~_____

:""- j12.20, 5.601 .I 5.901 . j .I . j 5.75 5.18
_______+_____+_____+__-_-+__---+___+-____+_~___+_____+_____+_____
L I .~40.00~33.53~ .(35.77125.771 .130.23129.90130.78
_______+__--_+_--__+-____+---__+_____+_____+_____~_____+_____+-____
I I . (21.77113.60( .117.20(13.53( .(16.40( .(12.42
_______+_____+___-_+__-__+_____ f__--_+_---_+__-__+_____+--___f--_+_____

.116.471 7.901 .112.201 .I 8.80
+_____+_____+_____+_____

.120.04113.801 .114.271 .I .I .112.00114.77
- - _ _ _ _ - + _____+_____+_____+--___+_____+--___+--______~ _____+-____+_____

12 I .125.85117.631 .~19.20~13.77~ .118.43117.20116.78
._____-+_____+_____+_____+__--_+_____+_____+_____+_____+_____+_-___
14 .)13.571 7.731 .I 9.031 6.751 .111.131 8.051 7.22
.______!_____+_____+_____+_____+_____+_____ +_____+-____+_____+_____
16 .~29.20~25.40~ -125.731 .I .I .121.10123.52
.______!_____+_ ____+_____+_____+ -----+~---~+~---~+~~--~+--~~-+---~~~~~~
18 .114.541 7.671 .112.57/ 7.501 .I .I 8.901 8.20
.______!___-_+_--__+---__+--___+--___+____-+____-+___-_+_____+____-
!O I .126.92117.771 .122.501 .I .128.00118.80118.60
----__-+_____+_____+____-+___--+_____+-____+_____~_____~_____~_____
!2 -I .114.331 ./ .I .I .I .I .111.90
_______!_____+__--_+__---+__--_f_____+_____~_____~_____~_____~_____
14 I .(19.951 8.931 .111.831 9.461 .112.431 9.401 8.22
---___-+_____+_____+_____+__-__+_---- +~---~+~~~~~+-~-~~f---~~+-_~~-
!6' I .l 8.481 .I .I .I .I .I .I 2.751 2.76
---____+_____+_____+--_____--+_____+-____+_____~__~__~__~~_+_-___
!8 .120.90118.201 .120.57(14.23) .119.40116.40117.36
.____-_!-____+ ___-_+_-___+_---_+_____+--___+--_--+_____~__~__+__~~~~_____
IO .120.30110.831 .) .I .I .) .I .I .
.______!___-_C__-__+---__+--___+_____t_____~_____+_____+_____~_____

12 I .113.251 7.631 .IlO.831 8.751 .) .I 9.001 7.36
.______+_____+_____+_____+--_____--+_____+_____~_____~_____+__---+_____
I4 .(22.671 9.001 .115.401 9.421 .(12.971 .I 7 . 8 0
.______!___-_+_____+-____+_____+_____+_____+_____+_____+_____+_____
I6 .140.17130.231 .133.70) *I -I .)27.80)28.48
.______!_____+____-+__---~-____~--___+_____~-____+-____~_____~_____
18 I .~21.37~11.93~ .116.83115.651 .~11.50~13.85~12.90
.______+_____+___-_+---__+___-_+_____+____-+_____+_____+--__-+-----
IO I . (27.75(21.47( .)22.73118.731 .( .I .(20.74
.______+_____+_____+--___+_____+_____+-____+_-___+__--_+__---+----_

_Il_____!____l!"'r""!____11____~!____11____~!____~!____~!__  *I
.

____-____



Table 4.8 SUMMARY OF STATISTICAL DATA FOR
CATION EXCHANGE CAPACITY

BY SODIUM ACETATE

__-______________

SAMPLE
__-______________
2
-----_--_-______..
4
_-__-____________

MEAN
_____

8.83
_____
34.75
_____

VAR
__-__

0.70
_____

STD
_____

0.84
_____

It
It,

STDE-
cv I IRR MIN I
-----t-----+----- t,

I I9.46 0.34 7.80
_____+_____+_____ t,

12.831 3.58(10.311 1.13131.80
---_-+_____t_____t_____t___~~

6 122.96124.951 4.99121.76( 1.66118.10
_________________t_____t___+--_t_____t~____t_____t_____
8 Ill.Ol( 4.561 2.13119.391 0.711 9.10 I_________________t_____t_____t___+--_t_~~~~+~~~_~t-____ t,
10 (17.431 3.181 1.78(10.231 0.73115.80 I:
_________________t_____t___+--_t_____t_____t___-_t-____ 4,
12 (20.03( 4.281 2.07110.331 0.65117.90 I,
_________________+_____t___+--_+_____t_____+_____t_____
14 (10.351 7.251 2.69126.001 0.811 5.80 i,_________-_______t_____+_____t___+--_t_____t_____t_____ t,
16 (28.311 8.521 2.92(10.311 1.03125.90 I_________________+_____+_____t_____t___--t_____t_____ t

N
_____

6.00
_____

44.40(10.00
_____t_____
31.201 9.00
-----+----_
14.001 9.00
----et----_
20.601 6.00
_____t_____
25.40(10.00
_____t_____
14.60(11.00
_____+_____
33.101 8.00
---_- __-__t

18 (12.491 2.741 1.66113.271 0.63(11.00~16.00( 7.00
-~--_____________t_____t___+--_t_____t_____t_____t~____t__~__t_____
20 (26.94156.741 7.53127.961 2.27~16.30~37.10(11.00
'---_-~_________-f_____+--_____--+____~t_____~_____+_____+__~__+_____
22 (20.141 1.561 1.251 6.211 0.47(17.70121.80( 7.00
-___________-____t_____t___+--_t_____+_ ____+_____+_____+_____t___--
24 (12.41(13.741 3.71129.871 1.121 7.10~18.30(11.00
------~_~_______~+_____+--___+--_--+____~t_~___~___~_t__~__+~~~~~+~~~~~
26 ( 4.021 0.321 0.56113.981 0.201 3.301 5.201 8.00
-________________+_____+__-__+_____+--_____+_____t_____+_____+_____
28 122.341 7.031 2.65111.87) 0.84~18.60~25.90)10.00
------___________+_____+_____+_____f--_____+_____+_____+_____+~~~~~
30 111.38) 0.00) 0.05) 0.44) 0.03~11.30)11.40~ 4.00
------_-_________+_____+_____+_____+____~+_____+~~-~~+--~--+_~__~
32 115.15111.661 3.41122.54) 1.39~11.00~20.10) 6.00
---_-__-_________+_____+--___+--_+_____+_____+_____+____-t--~-~+~~___
34 112.58)11.92) 3.45127.451 1.15) 8.70116.901 9.00
-----~--_________+_____+--___+--_--+____~t~~_~_~_____t~~~~-t-----+-~--~
36 132.82112.891 3.59l10.94) 1.47~30.90~40.10~ 6.00
-------~_________+_____+--___+--_--+__-__+_____+_____+_~_~~t-----t-~~-~
38 119.17j82.31) 9.07147.331 2.871 6.40130.70110.00
-----~-~~-_______+_____+_____+--___+--_~_____t_____t____~t~~~-~t-~~~~
40 123.561 7.231 2.69)11.411 1.02~21.70~29.40) 7.00
_-_______________t_____t_____t___-_t__-__t_____t_____t___~~+~~~~_

53 116.981 1.061 1.031 6.071 0.42115.90118.601 6.00
--------------------~~~~~~~~~~~~~~~~~~-~~-~_______-~_~~~~~ ________



Table 5.8 CATION EXCHANGE CAPACITY
BY SODIUM ACETATE
MEANS AND MEDIANS

OBS SAMPLE

1 2
2 4
3 6
4 8
5 10
6 12
7 14
8 16
9 18

10 20
11 22
12 24
13 26
14 28
15 30
16 32
17 34
18 36
19 38
20 40
21 53

NUM MEAN STD MEDIAN

6 8.8333 0.83586 8.70
10 34.7500 3.58244 33.65
9 22.9556 4.99478 19.80
9 11.0111 2.13450 9.90
6 17.4333 1.78288 16.75

10 20.0300 2.06992 19.45
11 10.3545 2.69235 11.00
8 28.3125 2.91863 27.10
7 12.4857 1.65673 12.10

11 26.9364 7.53250 29.00
7 20.1429 1.25014 20.10

11 12.4091 3.70714 13.50
8 4.0250 0.56252 4.05

10 22.3400 2.65213 22.80
4 11.3750 0.05000 11.40
6 15.1500 3.41453 15.05
9 12.5778 3.45318 12.10
6 32.8167 3.59078 31.45

10 19.1700 9.07243 22.40
7 23.5571 2.68878 22.70
6 16.9833 1.03037 16.85



Table 6.8 SUMMARY OF MEANS BY SAMPLE AND LAB
FOR CATION EXCHANGE CAPACITY BY

SODIUM ACETATE

_______

SAMPLE
__----_
2
_______
4
__---__
5
__---__
B
_______
10
_______
12
__-____
14
__-____

31 33I 135-__--+_____+_____
3ATA (DATA [DATA
-____+_____+-____
wt~ (MEAN IMEAN
_-___+_____+_____

. I I8.93 .
_____+__ ____&.___

32.10133.901 .
--___ ---_-+__--_

.;20.,7, .
____-+___-_+__-__

.I 9.571 .
_____+_____+_____

.116.331 .
_____+_____+_____

19.00118.631 .
_____+_____+_____
10.20111.431 .
___-- +_--__+__--_

37
__-__
3ATA

?EAN
-w-v-

39 41
__-__ _____
IATA DATA
_ _ _ _ _ _____
4EAN MEAN
_e--- ___--

16 125.90127.201 .I .I .I .
------- _____+_____+_____+--___+_____+_____
18 11.00111.801 .I .I .I .
__---__I_____ ___--
20

,27~lo;28~87;----:;--------:;----~~----~

_______+_____+____-+--___+_____+--___+-____
22 I .119.40) .I .I .I .
__-____ ___-_+_____++ _____+_____+_____+_____

45
--__-
)ATA
s-v_-
IEAN
-___-

47 I 51
____- +____-
DATA IDATA
____- ____-
MEAN IMEAN
_----+-----

. 8.73
__---+---_-
32.93138.30
-----+-----
19.23129.47
_____+_____
9.63113.83
-----+-----

.I .118.53
_-___f____-+__--_

.119.77122.03
____-+---_-+---_-

.I 6.57112.43
___--+-----+--_--

.I .129.75
____-+-_---+-----

.I .113.67
_____+___--+_____

.116.30133.42
_----+-----+---_-

.I .120.70
_____+__-_-+--w-v

24 118.30113.831 .I .I .I .I .I 7.30113.70
_______+_____+_____+_____+--___+--_+-____+--___~_____~____~+~~~__
26 I 3.501 3.771 .I .I .I .I .I .I 4.35
_______+_____+___~_+_____+--___--+___--+-____+--___~____~~~~~_~
28 I .)19.40) .I .I .I .) .)22.10)24.73
_______+_____+_____+_____+_ ____+_____+_____+_____+____-+-----
30 ~11.30~11.40~ .I .I .I .I .I .I .
-------  _____+_____+_____+_____+--___+--_+_____~_____+____-~-----

32 i .(12.60( .I .( .( .I .( .(17.70
__-____+_____+_____+-____+_____+_____+_____+-_-__+____-+---_-
34
_______!_____+_____+_____+_____+_____+_____+_____+_____+_____

.112.271 .I .I .( .I .I 8.77116.70

36 I .131.071 .I .I .I .I .I .134.57
___--__+__--_+_____+ _____+_____+_____+_____+_____+____-+-----
38 122.40123.271 .( .I .I .I .I 6.53126.63
-_----_+_--__+_____+_____+___--+-__--+_____~_____~____-+-----
40 122.00122.171 .I .I ,I .I .I .125.47
______- +_---_+_____+-____+__---+_____+_____+_____~____-+-----
53 I .116.981 .I .I .I .I .I *I *



Table 4.9 SUMMARY OF STATISTICAL DATA FOR
PH

DATA
____________________~~~~~~~~~~____~_____~~~___~

MEAN 1 VAR 1 STD 1 CV I%?-( MIN ) MAX 1 N
_________________+_____+__-__+_____+_____+_____+____-+_____+-____

;----------------I SAMPLE 7.471 0.24) 0.491 6.611 0.281 6.gOl 7.SOl 3.oc
______________-__+__-__+--_--+--_+_____~__-__+_--__+--___~_____~-____
4 1 7.811 0.221 0.471 6.051 0.151 7.001 8.7011O.OC
-__---___-_______+_____+_____+--___+--_+_____+_____~_____+_____~_____
6 1 7.901 0.031 0.171 2.141 0.061 7.501 8.001 8.OC
____-____________+_____+_____+_____+_____+_____+-____+_____+_____
8 ( 8.131 0.161 0.401 4.961 0.161 7.501 8.501 6.OC
_________________+_____+--___+--_+_____~_____~_____~--___+_--__+_-___
10 1 9.301 0.131 0.361 3.881 0.211 9.001 9.701 3.OC
_________________+_--__+--__-+--_--+_____~_____~_____~_____~_-___~_____
12 1 5.061 0.021 0.131 2.501 0.041 4.801 5.3011O.OC
_________________+_____+___+--_+_____+_____+__--_+_____+_____+___-_
14 1 5.451 0.021 0.141 2.631 0.051 5.201 5.7011O.OC
_________________+_____+_____+_____+_____+_____+_____+_____+_____
16 1 9.851 0.011 0.101 1.02) 0.051 9.80110.001 4.OC
_________________+_____+--___+--_--+_--__+_____+_____~__-__~__-__+_____
18 1 5.891 0.041 0.201 3.461 0.081 5.601 6.201 7.OC
_________________+_____+_---_+_____+____~+~-__~+_____+_____+__-_~
20 1 6.301 0.011 0.101 1.591 0.031 6.201 6.501 9.OC
__-____--__---___+---__+--___+_____+_____+_____+_____+_____+__-__
22 1 4.33) 0.001 0.061 1.331 0.031 4.301 4.401 3.OC
_______________-_+_____+__--_+__--_+__--_+_____+____-+_____+_____
24 1 5.421 0.041 0.201 3.771 0.061 5.201 5.90111.0(
_________________+_____+_____+___-_+__--_+__~__+____-+_____+____.
26 1 5.531 0.041 0.211 3.761 0.121 5.301 5.701 3.OC
-___--____--_____ _____+_____+_--__+_-___+--___f--_+____~+~~~~~~~~__.
28 i 6.681 0.001 0.041 0.661 0.011 6.601 6.701 9.OL
_'______-___--___+-____+-___-+_____+_____+_____+_____+_____+_____
30 1 7.841 0.021 0.151 1.931 0.071 7.701 8.001 5.0(
______________-__+-____+_____+_____+---____+-____+_____+_____+____.
32 1 5.821 0.031 0.171 2.961 0.071 5.601 6.101 6.0(
_________________+_____+_____+_____+_____+_____+_____+_____+----~
34 1 6.381 0.061 0.251 3.901 0.081 5.901 6.801 9.0(
_________________+_____+--_____--+_____~_-___~-____~____~~~~~~~~--~~.
36 1 5.951 0.101 0.311 5.231 0.16) 5.501 6.201 4.0(
_______________-_+__-__+__-__+__--_+__--_+~---~+_____+-----+---~~
38 I 5.531 0.011 0.121 2.101 0.041 5.30) 5.7011o.oc
_________________+___-_+__--_+_____+_____+~--_~+~~~~~+_~---+----.
40 1 5.961 0.051 0.231 3.861 0.091 5.701 6.401 7.0(
_________________+_-_-_+__-__+_____+_____+_____+_____+~~~~~+----.
53 1 7.801 *I *I *I .) 7.801 7.801 l.O(



Table 5.9 PH
MEANS AND MEDIANS

OBS SAMPLE N U M MEAN STD MEDIAN

1 2 3 7.46667
2 4 10 7.81000
3 6 8 7.90000
4 8 6 8.13333
5 10 3 9.30000
6 12 1 0 5.06000
7 14 1 0 5.45000
8 16 4 9.85000
9 18 I 5.88571

10 20 9 6.30000
11 22 3 4.33333
12 24 11 5.41818
13 26 3 5.53333
14 28 9 6.67778
15 30 5 7.84000
16 32 6 5.81667
17 34 9 6.37778
18 36 4 5.95000
19 38 1 0 5.53000
20 40 7 5.95714
21 53 1 7.80000

0.49329
0.47246
0.16903
0.40332
0.36056
0.12649
0.14337
0.10000
0.20354
0.10000
0.05774
0.20405
0.20817
0.04410
0.15166
0.17224
0.24889
0.31091
0.11595
0.22991

.

7.70
7.90
7.95
8.20
9.20
5.10
5.45
9.80
5.80
6.30
4.30
5.40
5.60
6.70
7.80
5.80
6.40
6.05
5.55
6.00
7.80



Table 6.9 SUMMARY OF MEANS BY
SAMPLE AND LAB FOR pH

-_

I____ - LABS
-- ____________________~~~~~~__~~~~~~~~~~~~~~~~~~~~~~~~

31
--___
DATA
__-__
MEAN

_-_----+_---_
;AMPLE
~----__
1
.______+_____

L 1 7.3c
.____-_+__-__
j I *
_______+_____
I I *.______+_____
LO I *_____-_+__-__
12 1 5.1c
______- __-__
L4 ; 5.6C
___----f_____

33 I 35 137 1 39 1 41 1 43 I 45 I 47 I 51
_____+_____+_____+_____+_____+_____+_____+_____+_____
DATA IDATA [DATA (DATA IDATA IDATA IDATA IDATA [DATA
_____+__--_+_____+_____+_____+___-_+-____+_____+~~~~~
MEAN JMEAN IMEAN JMEAN IMEAN IMEAN IMEAN JMEAN JMEAN
__--_+__--_+_____+_____+_____+__-__+_____+_____+_____

7.701 7.351 .I .I .I .I .I .I .
_____~_ ____~_____~__-__~___--i_____i-_-__i-_-__~_____

7.001 8.231 .I .I 8.001 7.401 .I 7.901 .
____-  _____+_____+_-___+---__+__-_-+-____+___-_+_____

8.00; 7.771 .I .I 8.001 -I .l 7.971 .
_____+_____+_____+__-__+_____$--___+--______+_____~_____
7.901 .I .I .I 7.501 8.001 .I 8.471 .
____- ---__+--___+_-___f__--_+_____+_____+_____+_____
9.00; 9.451 .I .I .I .I .I .I .
_____+_____+ _____+_--__+_____+_____f--___+--_--+_____+_____
4.801 5.101 .I .I 5.301 5.101 .I 5.001 .

____-  _____+_____+_-___+_____+--___+--_+_____~_____+_____

5.70; 5.401 .I .I 5.301 5.201 .I 5.501 .
___-_+__-_-+_____f-____+-__-_--+_____+_____~_____+~____

16 19.801 9 . 8 0 1  9 . 9 0 1 .I .I .I .I .I .I ,
______-+-___-+--___+---__+--_---_+_____~_____~_____~_____+___-_~_____

L8 1 6.201 6.101 5.731 .I .I 5.801 5.901 .I .) .
__-____

i

_____+_---_+ ___-_+_____+_____+_____+--___+--_--+____~~_____+_____

!O 6.301 6.501 6.301 .I .I .I 6.301 .I 6.231 .
-------+_____+_____+_____+_____+_____+-____+~~~~~+~~~~~+~~~~~+~~~~~

!2 .
_______!_____+_____+_____+_____+_____+_---_+_____+_____~_____+_____

-I .l 4.331 .I .I .I .I .I .I

!4 I 5.901 5.701 5.301 .I .I 5.251 5.401 .I 5.401 ,
.______+-____+_____+_____+--____-+_____~_____+_-___+__~~~~~____~~____

!6 1 5.601 5.701 .I -1. -I .( 5.301 .I .I .
__A____+_ ____+_____+_____+_____+_____+_____+_____+__-_-+____-+-___.

!8 .______!_____+ .( 6.601~6.671 ./ .I 6.701 6.701 .I 6.701 ,
___-_+_____+_____+_____+--_____--+_____*_~---+--~~~~--~~~

IO I 7.701 7.701 7.931 .I .I .I .I .I .I I
_______+-____+_____+_____+_____+--___+-____~_____+_____+_____+_____

$2 I .) 6.10) 5.73) .) .I 5.70) 5.90) .I .I .
_______+_ ____+--___+--___+_____+_____+_____+-____+_____+_____+____.

i4 I .l 6.401 6.301 .I .I 5.901 6.801 .I 6.471 s
_____--+-____+_____+_____+_-___+_____+_____+_--__+_____+_____+_____

16 I .l 5.501 6.101 .I .) .I .I .I .I .
.------+_____+_____+_____+_____+_____+--___+~~~~~+ _____+____..+___-_

I8 ) 5.401 5.60) 5.431 .I .) 5.50) 5.70) .) 5.60) <
_______+-____+_____+--___+_____+___--+_____+-____+_____+_____+____.
10 ( 5.801 5.701 6.001 .I .I 6.401 5.801 .I .I s
_-_____+_____+_---_+----_+_---_+--___--+_____+----_+__~~~~~~~~~+-~~~~
i3 I .l 7.801 .I .I .I .I .I .I .I s
~---____________--__~----__-----____________---____~~~~~~~~~~----~.



Table 4.10 SUMMARY OF STATISTICAL DATA
FOR THE PARTICLE SIZE CLASS

SAND

____-__-__-___-__

SAMPLE
---_---__-___-___
‘

4
___-______--_____

MEAN 1 VAR 1 STD 1 CV I"?-1 MIN 1 MAX 1 N
-~~~-+~-~~~+~~~_-+~~__-+~_~~~+~~~-_+~~~~~+~~~~~

23.08 157.4 12.55 54.36 3.78 3.70 36.30 11.00
_____+_-___+_____+_____+_____+ _____+_____+_____
9.591 6.301 2.51126.181 0.52) 6.10113.80123.OC
_____+_____+____-+_____+_____+____-+_____+_____

6 113.88113.891 3.73126.871 0.761 9.60121.20124.00
-________________+_____+_____+____-f--_____+_____+____-+_____+_____
8 160.13)19.201 4.381 7.291 0.93153.80166.80)22.OC
________________-+__--_+--___+_____+_____+-____+_____+_____+_____
10 141.91111.711  3.421 8.161 0.91~35.30~47.30(14.OC
____________-____+_____+--___+--_--+_____~_____~_____~_____~_____+_____
12 ( 8.711 6.731 2.59129.781 0.511 4.30(15.70(26.OC
_________________+_____+--___+--_--+_____~___-_+_-___~_____+~~__~~~__~_
14 182.391 2.681 1.641 1.991 0.32179.20186.20126.OC
_________________+___-_+--___+--_--+__-__~_-___~____-~_____~____~~_____
16 123.441 4.471 2.121 9.021 0.55120.60127.50115.OC
_________________+___-_+--_-_+--_--+__-__+_____+_____~_____+____~+___~_
18 )18.19)12.51) 3.54119.441 0.74)13.00(24.00~23.OC
-___-____________+_____+_____+_____+_____+_____+_____+____-+_____
20 )25.10/29.171  5.40121.521 1.13114.90136.70123,OC
_________________+_____+--___+--_--+_____~-___-~___--~_____~____~~_____
22 184.861226.9115.06117.751 4.76142.20192.7011O.OC
_________________+_____+--___+__-__f--_____+-____+_____+_____+~~~~~
24 116.131 2.46) 1.571 9.72) 0,29~12.20~18.50~29.OC
-________________f_____+--_____--+_____~_____~_____~_____+--__-+_____
26 (36.76115.841 3.98110.831 1.06~32.00~43.70(14.OC
_________________+_____+_____+_____+_____+_____+_____+____-+-----
28 ( 3.771 5.591 2.36162.69) 0.471 0.90110.40125.OC
________-__-_____f_;___+_____+_-___+-____+_____+_____+____-+_____
30 166.441 6.591 2.571 3.861 0.97162.00169.501 7.0C
_________________+_____+_____+_____+_____+_____+_____+____-+-----
32 (13.15(13.431 3.66127.851 0.781 6.10(18.40(22.OC
____________-____+_____+_____+_____+_____+_____+_____+-___-+-_--_
34 1 1.421 3.281 1.811127.31 0.391 0.00) 6.80122.OC
-________________+__--_+---__+-----+_____~_-___~--___~_~~~~~-----~-----
36 1 2.031 0.471 0.69133.841 0.201 1.101 3.10112.OC
-________________+__--_+--__-+__-__+_____~-____+_~~~~~-----+-----
38 )37.16123.77) 4.88113.12) 0.96127.10147.20126.OC
-________________+_____+_____+--_____+_____~_____+_____+-----+-----
40 1 5.851 5.161 2.27138.861 0.511 3.40)10.60120.0(
-________________+_____+-____+_____+_____+_____+_____+-----+-----
53 160.801 1.971 1.40) 2.311 0.70~59.10~62.00~ 4.0(



Table 5.10 PARTICLE SIZE CLASS
SAND

MEANS AND MEDIANS

OBS SAMPLE NUM MEAN STD MEDIAN

1 2 11 23.0818 12.5470 27.50
2 4 23 9.5870 2.5099 9.00
3 6 24 13.8750 3.7276 13.45
4 8 22 60.1318 4.3819 60.60
5 10 14 41.9143 3.4216 41.95
6 12 26 8.7115 2.5939 8.10
7 14 26 82.3923 1.6358 82.55
8 16 15 23.4400 2.1152 23.30
9 18 23 18.1913 3.5366 17.50

10 20 23 25.1000 5.4011 26.60
11 22 10 84.8600 15.0634 89.50
12 24 29 16.1345 1.5678 16.60
13 26 14 36.7643 3.9805 35.90
14 28 25 3.7720 2.3648 3.30
15 30 7 66.4429 2.5664 66.00
16 32 22 13.1545 3.6641 12.30
17 34 22 1.4227 1.8116 0.55
18 36 12 2.0333 0.6880 2.00
19 38 26 37.1615 4.8750 37.65
20 40 20 5.8450 2.2714 4.95
21 53 4 60.8000 1.4024 61.05

a38



Table 6.10 SUMMARY OF MEANS BY SAMPLE AND LAB
FOR THE PARTICLE SIZE CLASS - SAND

LABS
_______-________-____-_~~___~--___-___~~~--~~~~~~~~~~~~~~~~
31 1 33 1 35 1 37 1 39 1 41 1 43 1 45 1 47 1 51

_____+_____+_____+_____+ _____+_-___f--___+_____+--___+--_~~~___
DATA [DATA IDATA IDATA [DATA IDATA IDATA IDATA IDATA IDATA
_____+_____+_____+_____+___-_+_____+_____+_____+_____+_____
MEAN ( MEAN ( MEAN ( MEAN ( MEAN ( MEAN ( MEAN ( MEAN ( MEAN ( M E A N

_______+_____+_____+_____+_____+___-_+_____+_____+_____+_____+_____
WMPLE
__--___
2 4 25 35.80129.43  26.371 .I .I .I . 6.40. .
_______+_____+_____+_____+_____+_____+____-+-____+-____+_____+_____
4 1 7.001 8.571 7.131 .I 6.83113.571 7.901 9.83112.801 9.80
_______+_____+_____+_____+_____+--_____+_____~_____+_____~_____+_____
6
_______l_____+_____C-___-+__-__+___-_+_____+_-___+_____+_____+_____

.~10.17~20.43~18.20~12.73~11.03~ .114.001 9.87114.57

B i .)63.90) .155.77158.53154.27154.40)61.37\65.53)63.47
_______ _____+_-___+-__--+_-___+_--__+--___+--_~_____~_____+_~___~~____
10 i .142.23145.25/38.40139.10[  .I .I .I .145.70
_______ _____ _____+___-_+_____+_____+_____+--___+_____+_____+_____
12 i lO.OOi 7.171 6.771 7.671 5.30111.571 6.701 8.87113.201 9.4C
_______+_____+_____+_____+____-f--___+-____+_____+_____+_____+_____
14 ~85.00~81.57~83.87(82.37~82.73(80.67(79.70~81.80~84.13~82.03
_______+_____+_____+_____+___-_+_____+_-___+_____+_____+_____+_____
16 123.00124.73123.65121.47[21.301 .I .I .I .126.27
_______+_____+_____+_____+_____+_____+_--__+_____+_____+_____+_____
18 ~15.00~18.73~23.17~23.27~14.60~17.17~17.50~13.93~  .117.77
-------+_____+_____+_____+_____+_----+_-_+_____+_____+_____+_____+_____
20 ~28.00~23.20~28.50(26.53~15.87~ .123.00128.23132.37120.73
__-____+_____+_____+_____+_____+___-_+_____+_____+_____+_____+_____
22 I .190.17190.67187.971  .I .I .I .I .142.2C
_______+__-__+_____+_____+__ __-+_____+_____+_____+--___+--_+_-___~--~~~
24 (15.00~16.97~17.17~15.80(16.30~14.08(17,20~18.10~15.27~17.4~
_______+_____+_____+_____+___-_f--_____~_____~_____~_____~_____+_____
26 ~32.00~33.93~ .133.331 .I .137.00142.771 .(38.5?
_______+_____+_____+_____+--_____--+_____+_____+_-___~_____~_~~~~~--~~~
28 I .l 3.671 3.371 3.231 1.931 4.43) 2.401 3.7~71 7.501 2.7:
_______+_____+_- ___+-___-+_____+__--_+___f--_+_-___+_____+__~_~+~~~~.
30 162.00(67.60(66.77(  .I .( .( .I .I .I .
_______+_____+_____+-____+_____+_____+_____+_____+___--+_____+____.

32 I .~11.43~17.20~18.00~  8.80115.43112.501  8.701 .112.7:
_______+_____+_____+_____+--____-+_____~_____~_____~_____+__~~_+--~~~
34 I .I 2.701 3.501 .I 0.531 0.001 3.001 0.171 0.401 2.1:
_______+_____+_____+_____+--_____--+_____~_____+_____~_____+_____+_____
36 I .l 2.23) 1.471 .I 1.571 .I .I .I .I 2.8;
_______+_____+_____+-___-+--_____--+_____~_-___~-____~_____~_____~____.
38 ~41.00~39.23~40.00~34.90~28.40~33.77~32.90~38.47~44.60~38.0~
_______+_____+_____+_ ____f_____+___-_+_---_+--_-_+--_+_____~_____~~~___
40 1 9.00) 4.97) 4.60) .I 5.03110_.30) 4.90) 3.601 .) 5.8:
_ _ - _ _ _ _ + ____-+_____+_____+_____+----___+_____+___--~_-___+_____~____.

53 I . ~60.80~ -I *I *I -I *I *I -I ’
,

’ I______________________~__________________________________~____~_____

2 qj



Table 4.11 SUMMARY OF STATISTICAL DATA FOR
THE PARTICLE SIZE CLASS

SILT

I _____________________“T”________________-_____
I”ii?-I Mi) MAX 1 N~~---+-~~~-+-~~~_+-----+~----I IMEAN VAR STD cv

~~~~~--~~~-______+-___-+-____ ._____
SAMPLE
----___---___-___
2 II 60.89 111.7 10.57 17.36
_________________+_____+_____ l_____ mm---
4 142.76115.26 3.91 9.14
------~----~~-~--+____~+~-___ l_____ _----
6 128.791116.8 10.81 37.54
______-__________+_____+_____ _____
8 116.96138.391 6.20136.53
_____--____--___-+_____+--___+--_+____-+--___
10 144.16121.711 4.66110.55
____--___--______+__--_+__-__+__--_+_____
12 159.67122.611 4.751 7.97
_____________-___+--___+--___+--_--+_____~_____

3.19
.____-
0.81

45.20
.___-_
34.30
.__---
11.10
._____

86.20
._____
47.50
._____
45.00
.____-

11.00
._--__
23.00
._--__
24.00
._____

2.21
.v___-
1.32~11.10~30.90~22.00

_____+_____+_____+____-
1.25138.80(54.90114.00

i

I+
_____+_____+____-+_____
0.401 9.00116.50126.00

_--_- ___-- -----+-----
1.15~54.30~68.80~15.00

_____+_____+_____+_____
1.22)32.10)52.50123.00

_-___+__---+_____+-____
0.88157.40173.50123.00

____- _____+_____+_____
4.85; 4.00154.40110.00

---__ _____f_____f_____
0.71; 7.40122.40129.00

_____+_____+_____+_____
1.05~47.20~~59.70~14.00

-__--+-----+-----+-----

14 113.191 4.121 2.03 15.40
____________--__-+_____+_____+_____ i_____i
16 159.23119.841  4.45 I 7.52
__.________-______+_____+_____+_____

i
__--- i,

18 )41.44)34.20)  5.85 14.11
_________________+_____+___-_+_____ +__---
20 167.77117.761  4.21 6.22
_________________+_____+_____+--_____ +_-___ +
22 110.881235.5115.35 141.0
-___________-____+_____f--_____~_____,i_____ i
24 112.52114.47(  3.80 30.39 I__________---__--+__-__+_____+___-_ __---
26 (53.84115.451 3.93 7.30i_________________+_____---+_____+_-___ +_-___ +
28 (66.46115.02( .3.881 5.831 0.78(57.70(70.90~25.00
-----__---_______+_____+_____+_____+_____+_____+_____+_____+_____
30 115.311 3.471 1.86112.161 0.70113.06118.001 7.00
-----__~-________+_____+--___+--_+_____~_____~_--__~_____~~~~~~~~--~~
32 136.77126.381 5.14113.971 1.10~27.00~43.90~22.00
-------__________+___-_+___-_+____-+_____+___~~+~~~~-+~~~~~+-----
34 114.95124.341 4.93133.001 1.051 6.50123.10122.00
-________________+___-_+_____+___--f--_____+___~~+~~~--+_____+-----
36 158.921 3.481 1.861 3.171 0.54~54.60~61.70~12.00
_____________--__+_____+_____+__-__+_____+_____+_____+_____+_-___
38 (56.97(18.89( 4.351 7.631 0.85149.20(65.20(26.00
--_______________+_____+_____+_____+_____+_____+_____+_____+_---_
40 164.98120.101 4.481 6.901 1.00~55.90~72.10~20.00
-_______--_______+_____+_____+_____+___-_+_____+_____+_____+_-___
53 123.051 3.311 1.821 7.891 0.91~21.50~25.00~ 4.00
-------_----________~~~~~~_-__~~~_____~~~_____~______~~~~~~~~----



Table 5.11 PARTICLE SIZE CLASS
SILT

MEANS AND MEDIANS

OBS SAMPLE NUM MEAN STD MEDIAN

1 2 11 60.8909 10.5697 59.60
2 4 23 42.7565 3.9059 42.70
3 6 24 28.7917 10.8074 25.65
4 8 22 16.9591 6.1958 14.50
5 10 14 44.1571 4.6593 42.10
6 12 26 59.6654 4.7550 60.65
7 14 26 13.1885 2.0304 13.35
8 16 15 59.2333 4.4540 59.00
9 18 23 41.4391 5.8481 40.70

10 20 23 67.7739 4.2141 68.70
11 22 10 10.8800 15.3456 6.60
12 24 29 12.5172 3.8039 11.50
13 26 14 53.8357 3.9309 54.65
14 28 25 66.4600 3.8761 67.30
15 30 7 15.3143 1.8623 15.20
16 32 22 36.7727 5.1364 37.80
17 34 22 14.9500 4.9337 13.65
18 36 12 58.9167 1.8649 59.00
19 38 26 56.9731 4.3460 57.20
20 40 20 64.9750 4.4834 65.90
21 53 4 23.0500 1.8193 22.85



Table 6.11 SUMMARY OF MEANS BY SAMPLE AND LAB
FOR THE PARTICLE SIZE CLASS - SILT

-_

---_-__ +
XMPLE
--_-___
1
_---___

I
--_--__

5
_--____

LABS
____________________~~~~~_____~~~----_------~~~~~~~~~~~~~~_
31 1 33 1 35 1 37 1 39 I 41 1 43 I 45 I 47 1 51
____-+-____+--___+_____+_____+_-___+-____+-____+_____+_____
DATA [DATA IDATA /DATA IDATA IDATA [DATA [DATA IDATA IDATA
____-+-____+--___+_____+_____+___+--_+_____+_____+~~~__+_____
M EAN IMEAN
-----+----_

I I -
------_  +---__ i
LO I *
----___+_____ !
12 155.00
-------+--__-
14 112.00
-------+--___ +
16 159.00
-----__+_____ !
18 51.00
.______!_____
!O 62.00
.______!_____ +

59.35

MEAN
_---_ i

56.05
_--__

43.60 4 6 . 9 0

24.17

11.631 .
-----+_____
41.50141.95
---__+_____
60.33163.23
----_+-____ +
13.60113.57
----_+_____i
55.67159.55 I_____+-____
38.03144.57
-----+_____ 1
69.50166.83 I'
_____+_____ +

MEAN JMEAN IMEAN ~MEAN ~MEAN ~MEAN ~MEAN
_____+_____+___-_+-----+--___+_____+___-_

65.43152.171 .I .I .I -186.20

12 I .l 5.001 5.731 7.401 .I .I .I .I .154.40
--_____+____-+_____+___--+_____+_____+-____+_____+_____+_____+_____
!4 1 9.00~11.63~12.67~19.50~11.60~  8.90~13.10~10.13~18.73~11.57
-______+____-+_____+___-_+_____+_____+___--+-____+_____+_____+_____
!6 155.00156.601 .158.031 .I .154.30147.971 .152.20
-----__+____-+-____+___--+_____+_____+_____+_____+_____~_____~_____
!8
._____-!_-___+_____

.167.03168.63168.83166.67158.33169.30168.OOl63.67l69.57
+_____+_____+_____+_____+--___+--_+_-_~_+_____~_____

10 118.00113.73116.001  .I .I .I .I .I .I .
____._-_+--___+_____ +_____+-____+_____+____-+_____+_____+_____+_____
12
.______!_____+_____+_____+-____+

.~35.70~38.30~42.30~32.53~27.50~37.00~42.13~  .138.87
_____+-----+----_+_____+_____+_____

14 I .119.83120.331 .I 7.00~12.10~15.00~13.23~15.43(16.70
-______f_____+_____+_____+--___+--_+_____+-----+_____+_____~__~~~~~~~__
I6 I .157.33)61.101 .158.301 .I .I .I .158.93
-----__+____-+-____+___--+_____+_____+_____+_____+_____+_----+---__
18 ~54.00~57.03~58.27~63.70~61.27~49.53~59.40~56.40~52.37~57.40
-______f_____+_____+--___+--_____+___--+_____ +_____+_____+-----+--___
10 161.00165.00167.901 .165.43156,03166.90)70.17~ .166.00
-------+-----+-----+___-_+_____+--___+-__--~-____+_____+_----+--___
j3 I .123.051 .I .I .I .I .I .I .I .
__-________________-_____________________----_________~~~~~----~~~~~

_____+_____+____-+--___+_____+___-_+---____

.145.27134.43147.50142.77~41.30142.03
_____+_ ____+___--+-____+_____+_____+-____
42.50113.37120.331 .136.63121.77128.00
_____+_____+_____+--___+-_-__+_____+____-
30.70~18.80~14.83~18.20~16.70~12.33(13.30
___-_+_____+_ ____+--_--+_--__+_____+____-
51.4ol45.531 .I .I .I .139.67
_____+_____+__---+--_-_+_____+_____+_____
66.40~61.97~50.47~63.20~60.07~55.57~59.67
___-_+_____+_____+_____+_-_-_+-_-_-+_____
15.23~13.33~11.80~14.30~14.27~ 9.73114.00
___-_+_____+___-_+____-+_----+___--+_____
66.60159.60) ,I .I .I .154.93
_____+_____+ ___--+--___+__-__+___-_+---_____
50.80136.67132.57142.80143.431  -140.37
_____+_____+_____+_____+_____+_____+-____
71.70~70.33~ .168.70163.77161.53172.37
__-__+_____+___--+-_-__+_--__+_____+_____



Table 4.12 SUMMARY OF STATISTICAL DATA
FOR THE PARTICLE SIZE CLASS

CLAY

__________-______ +_____+_____+_____+_____+_____+-____+--___~_____
SAMPLE I I

I
III II

-______-__-______
2 116.02,157.2,12.54178.281 3.781 3.80138.20111.00
_________________+-____+_____+____-+__--_+_____+_____+_____+_____
4 147.671 4.321 2.081 4.361 0.43144.60)52.20123.00
--_--__--_--___-_ +_____+_____+_____+_____+---__+--___+-_+_____~_____
6 (57.331195.5)13.98124.391 2.85133.90~78.10)24.00
-_--__--__--____-+---_-+__-__+--_--+-----+--__-+__-__+~__-_+_____
8 122.90124.421 4.94121.581 1.05)13.30~31.20~22.00
--_------__-_____ +_____+_____+_____+_____+_____+_____+_____+_____
10 113.931 5.681 2.38117.111 0.641 9.80~17.60~14.00
-__-___--________ +--___+_____+_____+_____+_____+_____+_____+_____
12 ~31.62~10.54~ 3.25110.271 0.64~25.90~38.60~26.00
_________________+_____+-____+--___+--~_____~_____~_____~_____~_____
14 1 4.411 2.891 1.70138.571 0.331 1.201 8.00126.00
-__-___-_________ +_-___+__*__+_____+_____t_____+-----+_____+_____+_____
16 117.341 9.451 3.07117.731 0.79~10.50~20.10/15.00
___-_____________+_____+_____+____-+_____+_____+_____+_____+_-__~
18 140.37165.261 8.08~20.01~ 1.68)25.10)50.40~23.00
--_--____________ +_-___+_____+_____+___--+----_+_____f-_____~_____+_____
20 ) 7.12112.79) 3.58150.211 0.751 1.60~14.20(23.00
-__-___________--+_-___+_____+ --__-+_____+_____+__-__+_____+_____
22 1 4.281 0.551 0.74117.371 0.241 3.201 5.2O)lO.OO
--_--__-_______--+_-___+_____+ --__.+_____+_____+__-__+_____+__--_
24 171.34117.82)  4.221 5.921 0.78~61.00~80.20(29.00
------_--__-_____ +_*-__+_____+_____+_____+_____+_____+--___+_____
26 1 9.40) 1.751 1.32114.061 0.35) 6.80)13.00114.00
-----__-________-+_-___+____-+----_+_____+_____+_____+_____+_____+_____
28 (29.751 9.421 3.07110.321 0.61~26.90[37.40~25.00
--_-___-________-+_-___+_____+____-+-_____+_____+_____+_____+_____
30 118.231 2.001 1.421 7.761 0.53115.40120.001 7.OC
--_-___-_________ +_-___+_____+_____+_____+____-+-____+--___+__~__
32 150.07143.321 6.58113.151 1.40~38.00~59.30~22.OC
_________________+_____+-_____+_____+_____+_____+____~+_____+_____
34 184.16147.241  6.871 8.171 1.47~70.10~93.00~22.OC
------_--__-_____ +_____+_____+_____+_____+_____+_____+_____+_____
36 139.04) 3.521 l.SSj 4.801 0.54~37.20~43.50~12.OC
--_____-_________+_-___+_____+____-+-_____+_____+_____+~____+___~_
38 1 5.85123.981 4.90183.70) 0.961 1.20117.20126.OC
-___-____________ +----_+-__-_+_____+_____+_-___+_____+--__~*__-_.
40 129.18) 5.91) 2.4.3) 8.33) 0.54]24.40134.2012O.OC
---------_______-+_____+_____+_____+---__+_____+~____+____~+____.
53 116.15) 0.19) 0.44) 2.70) 0.22)15.60)16.501 4.OC



Table 5.12 PARTICLE SIZE CLASS
CLAY

MEANS AND MEDIANS

OBS SAMPLE NUM

1 2 11
2 4 23
3 6 24
4 8 22
5 10 14
6 12 26
7 14 26
8 16 15
9 18 23

10 20 23
11 22 10
12 24 29
13 26 14
14 28 25
15 30 7
16 32 22
17 34 22
18 36 12
19 38 26
20 40 20
21 53 4

MEAN STD MEDIAN

16.0182 12.5390 12.20
47.6696 2.0794 47.50
57.3292 13.9821 63.15
22.9000 4.9421 22.55
13.9286 2.3831 14.65
31.6192 3.2458 31.20
4.4077 1.6999 4.15
17.3400 3.0738 18.00
40.3652 8.0785 42.50
7.1217 3.5757 6.60
4.2800 0.7436 4.45
71.3379 4.2214 71.40
9.4000 1.3214 9.15
29.7520 3.0691 28.50
18.2286 1.4151 18.30
50.0682 6.5819 50.85
84.1591 6.8728 85.95
39.0417 1.8754 38.35
5.8500 4.8965 4.65

29.1850 2.4310 28.65
16.1500 0.4359 16.25



Table 6.12 SUMMARY OF MEANS BY SAMPLE AND LAB
FOR THE PARTICLE SIZE CLASS - CLAY

31 I 33 I 35 I 37_____+_____+_____+_____
DATA IDATA (DATA IDATA
_-___+_____+_____+___.__
M EAN IMEAN IMEAN [MEAN

_______+_____+__-__+__-__+__--_

:"--I j36.351 8.151 5 . 1 3
_______+_____+_____+_____+_____
4 146.00147.97145.971  ._______+_-___+-____+____A+_____
6 I .165.70136.00139.30
_______+_____+_____+_____+_____
8 I .124.47) .)13.53
_____-_+_____+_____+_____+_____

DATA
--___
MEAN

41
_____
DATA DATA DATA

MEAN MEAN MEAN

47 I 51
-----_+-----
DATA IDATA
_--__+_-___
MEAN IMEAN
_____+-____

21.47
--___
47.90
___-_
73.90

_____

52.00

. .
_____ _-___

44.60 47.40

. 7.40
___-_&__-_

45.87148.17

68.63
___-_
30.90
-____

68.30157.43

22.63 27.40 21.93 22.1Oj23.23
_____ -____ _____ ____-+__--_

10
_______!_____+_____+_____+_____+_____+_____+____-+_____+_____+_____

.~16.23~12.80~10.20~15.40) .I .I .I .114.63

12 ~35.00~32.53~30.00~25.93)32.73)37.97)30.10~31.07~31.17~30.93
_______+_____+__-__+___-_+_____+_____+_____+_____+ _----+-----+----_
14 1 3.001 4.801 2.571 2.401 3.931 7.531 6.001 3.931 6.071 3.97
_______+_____+_____+_____+--_____--+_____~_____+_____~_____~_____~_____
16 (18.00~19.67~16.80~11.93(19,10( .I .I .I .(18.80
_______+_____+-____+--___+_____+_____+_____+_-__-+_____+_____+_____
18 134.00143.17132.27125.93148.77150.27139.7Ol42.63l  .141.87
_______+_____+_____+_____+_____+___--+_____+_____+_____+_____+_____
20 110.001 7.331 4.671 1.77113.801 .I 8.301 8.001 6.031 6.90
_______+_____+_____+_____+_____+__--_+___-_+_____+_____+_-___+-----
22 I .I 4.901 3.601 4.631 .I .I .I .I .I 3.4c
_______+_____+_____+_____+_____+___-_+---__+_____+_____+_____+_-___
24 ~76.00~71.40~70.17~64.70~72.10~77.02~69.70~71.7.7~65.90~70.97
_______+_____+_____+_____+--___+--_--+_____+_____+_____+_____+_----~_--__
26 ~13.00~ 9.471 .I 8.631 *I .l 8.701 9.271 .) 9.27
_______+_____+_--__+_____+_____+-______+_____+_____+_____+_____+_--__
28 I .129.27128.00127.93131.40137.23128.30128.23l28.73l27.7C
_______+_____+_____+_____+_____+_____+_____+_____+_____+_--~-+~--~~
30 ~20.00~18.63~17.23~  .I .I .I .I .I .I .
_______+-____+-____+_____+___-_f--_____~_____~_____~_____+_____~_--__

32 I .152.83144.50139.70/58.67157.07150.50[49.17~  .148.4C
_______+__-__+_____+_____+___-_+_____+_____+_-___+_____+__---+_---_
34
_______!_____+_____+_____+_____+_____+_____+___-_+_____+_____+_____

.177.47176.171 .~92.43~91.93~82.00~86.60~84.07181.1i

36 I . l40.33l37.431 .140.201 .I .I .I .138.2(
_______+_____+_____+___-_+_____+--___--+_---_+_____~_____~~----+-----
38 ( 5.001 3.70) 1.73) 1.40110.33116.701  7.701 5.131 2.931 4.5:
------- _____+_____+_____+_____+___--+___--+___--+_____+_----+-----
40 i30.00~30.03~27.50~ .129.57133,67128.20126.231 .128.1;
-____-_+_____+_____+_____+_____+_-___+__--_+_--__+__--_+~----+-----
53 I .116.151 .) .) .I .I .) .) .) .

________________________________--______________________-------------



Table 4.13 SUMMARY OF STATISTICAL DATA FOR
CATION EXCHANGE CAPACITY

BY BARIUM CHLORIDE /TEA (pH 8.2)/GYP

DATA
____________________~~~~~~~~~~~~~~~~~~__~~~___~

MEAN ( VAR 1 STD 1 CV I%?-1 MIN 1 MAX ( N
___--____________+_____+_____+_____+_____+__-__+__-__+_____+_____
SAMPLE

F~~~~~~~~~~~~~~~  o.cioi .I .I _I _I 0.901 0.9~11 1.00
___--____________+_____+_____+_____+_____+_____+_____+_____+____-
4 136.071 2.401 1.551 4.301 0.90134.50137.601 3.00
_______-_________+_____+___ __+_____+_____+_____+_____+_____+___-_
6 (27.231 0.401 0.641 2.331 0.37126.50127.60) 3.00
-__---____-_____-+_____+_____+_____+_____+_____+___-_+__-__+_____
8 1 9.871 1.331 1.15111.701 0.671 9.20111.201 3.00
_________________+__-__+---__+____-+-____+_____+____-+_____+_____
10 115.201 3.61) 1.90112.50) 1.10)13.60)17.30) 3.OC
--_----___-______+_____+_____+__--_+_____+_____+_____+_____+__-__
12 121.431 0.081 0.291 1.351 0.17121.10121.601 3.00
-__---____-______+_____+_____+_____+_____+_____+__--_+_____+_____
14 114.70) 0.25) 0.50) 3.401 0.29114.20115.201 3.00
____-____________+_____+--_____--+_____~-____+_---_+---__+_--__+-____
16 121.531 2.961 1.721 7.991 0.99)20.30123.501 3.00
--------__--____-+_____+_____+_____+_____+_____+_____+_____+__-__
18 114.30) 3.01) 1.73112.13) 1.00)12.40)15.80) 3.OC
_________________+__--_+-____+_____+_____+_____+_____+_____+-____
20 128.071 0.331 0.581 2.061 0.33127.40128.401 3.OC
-___-____________+_____+_____+_-___+_-___+_____+_____+_____+_____
22 I .l .I .I .I .I .I .I o.oc---------________+_____+_____+_____+_____+_____+_____+____~+~-___
24 112.901 0.121 0.351 2.691 0.20~12.50~13.10~ 3.OC
_________________+_____+_____+_____+-____+_____+---__+_____+_____
26 1 2.33) 1.33) 1.15149.49) 0.67) 1.00) 3.00) 3.OC
_________________+_____+_____+_____+-___-+_____+---__+_____+_____
28 121.701 0.001 ~0.001 0.001 0.00121.70)21.701 3.OC
_____________--__+-_-__+_____+--_-___~_____~_____+_____+___-_~___-_
30 Ill.031 1.08) 1.041 9.431 0.60~10.20~12.20) 3.0C
_________________+_____+_____+_____+_____+_____+-____+_____+_____
32 113.631 0.961 0.981 7.201 0.57112.50114.201 3.OC
_________________+_____+_____+_____+_____+_____+_____+_____+_____
34 115.501 0.481 0.691 4.471 0.40~15.10~16.30~ 3.OC
____-__________-_+___-_+___-_+_____+--__-+-___-+---__+__~_~+-~~~~
36 133.17) 0.891 0.951 2.851 0.55132.10133.90) 3.OC
_________________+_____+--_____--+_____+_____+_____+_____+_____+-____
38 132.701 0.791 0.891 2.721 0.51~32.00~33.70~ 3.OC
____-____________+_____+_____+-____+_____+_____+_____+_____+_____
40 124.901 1.211 1.101 4.421 0.64123.80126.001 3.0C
____--____-______+_____+--_____+_____~_____+_____~_____~_____~--___
53 118.331 0.651 0.801 4.391~ 0.33116.90118.901 6.OC

-____--_-__---___-__~~_~~~---~______-_____-____________-~~~~ _______



Table 5.13 SUMMARY OF MEANS AND MEDIANS
FOR CATION EXCHANGE CAPACITY

BY BARIUM CHLORIDE /TEA(pH 8_2)/GYP

OBS SAMPLE NUM MMEAN SSTD MMEDIAN

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21

2 1
4 3
6 3
8 3

10 3
12 3
14 3
16 3
18 3
20 3
22 0
24 3
26 3
28 3
30 3
32 3
34 3
36 3
38 3
40 3
53 6

0.9000 . 0.9
36.0667 1.55027 36.1
27.2333 0.63509 27.6
9.8667 1.15470 9.2
15.2000 1.90000 14.7
21.4333 0.28868 21.6
14.7000 0.50000 14.7
21.5333 1.72143 20.8
14.3000 1.73494 14.7
28.0667 0.57735 28.4

. . .
12.9000 0.34641 13.1
2.3333 1.15470 3.0

21.7000 0.00000 21.7
11.0333 1.04083 10.7
13.6333 0.98150 14.2
15.5000 0.69282 15.1
33.1667 0.94516 33.5
32.7000 0.88882 32.4
24.9000 1.10000 24.9
18.3333 0.80416 18.7



Table 6.13 SUMMARY OF MEANS BY SAMPLE AND LAB
FOR CATION EXCHANGE CAPACITY

BY BARIUM CHLDRIDE/TEA(pH 8.2)/GYP

_______
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_______
2
___---_
1
_-_-___
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3
_______
10
_____-_
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DATA /DATA IDATA IDATA IDATA [DATA IDATA IDATA IDATA
-____+_____+--___+_____+_____+--___+---__+_____+_____
M E A N  [MEAN IMEAN IMEAN I:
_____+-____+_____+_-___i

MEAN IMEAN IMEAN IMEAN IMEAN
-~~--+~~_~-+~~~~~+----~+-----

_I o.goi .i .
_____+_____+_-___+_____+

.136.071 *I *-____+-__--+-----+-_---

.I .i .i . ._____+_____+_____+_____+_____

.I .I *I .I *_____+_____+_____+_____+ __--_
.)27.23) .I .I .I .I *I .I .-____+-____+_____+_____+--__-+--_+_____+_____+____~~~~~__
.l 9.871 .I .I .I .I .I .I .

__---+_____+_____+_____+_--__+-----f _____+_____+_____
./15.201 .( .I .( .I .I .I .

_____+_____+_____+_____+_--__+--___+--______+-____+---__

12
____,__!____-+___

.121.431 .I .I .I .I .I .I .
__+_____+_____+_____+_____+_____+_____+_____

14 I .114.701 .I .( .( .( .( .( .
_______+_____+_____+_____+_____+_____+_____+_____+_____+-____

16 .121.531 .I .I .I .I *I .I ._--_--- !___-_+_____+_____+_____+_____+_____+_____+_____+_____
18
_______~_---_+__-_-+-__--+_____+_~___+____-+_-_-_+_____+_____

.114.301 .I .I .I .I *I .I .

20 .128.071 .I .I -I .I *I .I ._______!____-+-____+_____+_____+_____+_____+_____+_____+_____
22_______!_____+_____+__.I *I *I .l~ .I .I .I .l .___+_____+_____+_____+_____+---f---+-----
24_______!_____+_____+_.~12.90~ .I .I .I .I +I *I *____+_____+____-+_____+_____+____-+-----
26_______!_____+___A+.I 2.331 .I .I .I .I .I .I *_____+_____+--___+--___+-____+_____+__~~~
28 I .121.701 -I *I .I .I .I .I *_--____+-____+_____+_____+__-__+_____+____-+---__+_____+-----
30 I . Ill.031 .I *I .I *I *I *I *-__---_ +_____+_____+_____+_____+--___+____-+-____+_____+-----
32 I .113.631 .I .I .I .I *I .I *_______+_____+__---+____-+--___+_____+____-+-____+____~+ _____
34 I .115.501 .I .I .I .I .I .I .
-------+_____+__---+-__--+-_-__+_____+_____+-___~+~~~~~+-----

36 I .133.171 .I .I .I .I .I .I .___--__+_____+_____+_____+_____+_____+_____+_____+_____+-----
38
_______!_____+_____+_____+_____+_____+_____+_____+_____+_____.132.701 .I .I .I *I .I .I *
40 I . l24.90) .I .I .I .I *I *I a_ _ _ - - - - + _____+_____+_____+_____+_____+_____+_____+_--__+-----
53 I .118.331 .I .I .I *I .I *I a



Colin Voight was selected to fill the Washington Office soil scientist
position that has been vacant since Jim Stone rmvexl to Phoenix, Arizona.
Incidentally, Jack Chugg now resides in Coeur d'Alene, Idaho during the
sumner and in Arizona during the winter. Colin sends his regrets for
being unable to attend this meeting.

Colin has identified fine areas the RIM will pursue in the soils
program.

1. Determine the status of soil survey on Bureau administered land.
This information will include, by state, acres of public land with soil
survey, acres remaining to be surveyed, the order of each survey,
detemdne if survey was correlated with the WCSS, determine if survey
was diqitized, and list the intended primary use of the survey. Results
of the status report will be used to set priorities for those <areas
remaining to be surveyed. Rough estimates shm that, excluding Alaska,
about 128 million acres or 18 percent of BIM administered lands remain
tobe surveyed.

2. BIM soil survey data are designed for the user groups of the public
dcmin lam%. Thus, the interpretations, including vegetation data,
will need to bs in an easily understood form and meaningful to BIM
nanayers in order to achieve xaxinura usability.

3. Work taward the goal of autcznating  Bureau soil survey data. We want
existing data to be easily accessible to those interested in its use.
This includes data entered in various SCS data banks. There are a few
soil survey naps being entered into GIS systems. Close coordination
will be necessary to assure sane sort of software ocmpatibility  asrmq
the agencies. 'Ih3.s IMY be like chasinq a rainbow, but we should start
the effort now.

4. In addition to interagency correlation in GIS, we would like to see
interagency cooperation in the necessary research to better quantify
affects cf erosion on forest and rangeland productivity. We also need a
n&hod of effectively and ecxmanically neasure erosion guantitively.

5. Providing soil services to managers in such a nzmner that it aids in
their jobs is a prirrP task for all soil scientists. The technology
transfer success in the Bureau has been at various levels. This is a
major concern. Soils positions in the Bureau, like nest other agencies,
are on the decline. Is this decline caused by our inability to
cumnmicate, to provide needed to wanted data, or political direction?
No r&atter what the answer, the h'CSS needs to be strong technically and
politically and provide services desired by progressive managers. BIM
looks forward to continue working as a partner in KS.?.
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Water Erosion Productivity Project(WEPP) Modeling

T. M. Sobecki, Soil Scientest, NSSL

Since the topic to be discussed is modeling, it would
be good to review some overall concepts of models and
modeling in the sense we will be discussing them.

First of all, what is a model? As with most terms,
there are several definitions. The definition we choose
depends on what we wish to do with a model. Two definitions
pertain to our usage. In a qualitative sense model is a
description or analogy used to help visualize something that
cannot be directly observable. While the effects of soil
erosion are all too often easily observable, the actual
process often takes place in such a gradual manner that it
may be difficult to study or characterize. We might then
use a model to help us visualize the erosion process. We
are making no statements yet as to what form this model
might take.

A second, more specific definition of model is also
applicable. A model is a system of postulates, data, and
inferences presented as a mathematical description of an
entity or state of affairs. This type of model applied to
our discussion carries with it the implication of
quantification of the erosion process. By quantifying the
process, we can be more precise in our observation and
description of the phenomena,can make use of numerical and
automated computational techniques, and be more
specific(though maybe not more accurate) in our predictions
about the process.

This definition ofmodel is built around three other terms we
need to have a good understanding of: postulates, data, and
inferences. First, postulates. A postulate, in this case,
is merely an hypothesis treated as an essential
presupposition of a train of reasoning. We can then regard
the postulate(s) underlying the model as a theory(an
hypothesis assumed for argument or investigation). Data is
merely something used as a basis for calulation or
measuring. Inferences are conclusions derived from facts or
premises(postulates). Manipulating data in light of our
postulates, we attempt to derive conclusions(make
inferences) regarding a process understudy(the state of
affairs were interested in). This is the type of model we
will be discussing when we talk about WEPP.

To clarify all this talk about models we might look at
a simple classification of models. A real system can be
modelled by either material models(physica1  models) or
formal models(mathematica1  models). This information is
taken in part from Rosenbluth and Wiener(1945) and Woolhiser
and Brakensiek(l982). Physical models can be split into
iconic(physically resembling) models and analog(functionally
resembling) models. Mathematical nodels(the kind we will be
dealing with) consist of empirical and theoretical models.



Empirical implies a model based on experience or
observation alone without regard to theory. Theoretical
models, on the other hand, are based on theory(postulates)
and incorporate empirical data in the form of parameters or
constants.

Finally, "Why do we construct a model?" Hopefully we
gain fuller insight into the process of interest after we
have modelled it. Models can serve two basic functions.
That of prediction, and that of testing. In prediction, we
focus on the output of the particular model. What is the
result of the action of the process in a specific situation.
This would make use of models constructed from a deductive
approach. They would use known or assumed relationships to
infer specific conclusions. The other utility of models
arises in testing the hypotheses(postulates) upon which the
model is based. Such models might be constructed
inductively, a process more akin to the traditional
scientific method. One would reason from observations of
the natural world to formulate a universally applicable
hypothesis for subsequent testing.

In discussing WEPP, we are concerned with the
predictive uses of models. WEPP

The WEPP Model

What is WEPP? An anacronym for Water Erosion
Prediction Project. The objective of WEPP is to develop new
water erosion prediction methodology, in the form of a
theoretical model, that will replace the USLE for
conservation planning activities. Accordingly, the target
group for WEPP is current USLE users in general and SCS
field personnel in particular. Also included are the USDA-
FS and USDI-BLM.

A measure of the success of WEPP will be whether its
model becomes the "method of choice" over the USLE for
erosion prediction and conservation planning(Foster and
Lane, 1987). The USLE is a "lumped" model. Sheet and rill
erosion are lumped together into one output value,
A(T/ac/yr) and all the input factor interactions are also
lumped into one output, again A. TheUSLE does not recognize
spatial variability in any of its input factors, it is a
static model(time is not an independent variable in the
model), it is based on empirical relationships, and predicts
only erosion. USLE is a useful model, but it has come of
age.

The WEPP model, on the other hand, is a theoritical
model that is process oriented. It treats erosion,
transport, and deposition, is modular in design(erosion
factors are treated seperately, is dynamic in the sense that
time is also an independent variable in the model, and it
considers spatial variabilitv in the soil factors affecting
erosion, It will also be of structured design. Code will be
transportable and documentation provided
Erosion processes and WEPP



The WEPP model is process-oriented. Process in a general
sense refers to a natural phenomena marked by successive changes
that tend toward a particular result.

The word "process" in a restricted sense can be thought
of as a noun that defines dynamic actions involving
application of forces over gradients(Embleton and Thornes,
1979). As erosion in itself is a dynamic process involving
forces over gradients it seems only logical that it might be
understood and predicted through a modelling of those very
process. The WEPP model stands in contrast to the USLE.
The USLE is an empirically based formal model. The WEPP
model is a theoretical formal model, based on an
understanding of the erosion process.

Three major process are involved in water erosion.
These are soil particle detatchment,  particle transport, and
particle deposition. The agents that drive these processes
are raindrop impact and surface water flow. Interaction of
the erosion agents with the soil results in sheet erosion,
rill and interrill erosion, gulley and stream channel
erosion. Sheet, rill and interrill, and ephemeral gulley
erosion are addressed by WEPP.

To understand how the WEPP model functions, one must
have an appreciation for the factors that affect the erosion
process. These factors include: 1) hydrology, 2)
topography, 3) soil erodibility, 4) soil transportability,
5) cover, 6) incorporated residues, 7) past land use, 8)
tillage, and 9) roughness. The question then becomes how
does the WEPP model take into account these factors in
modelling the erosion process?

The WEPP model is actually a series of models
interrelated to one another. Each model within the overall
WEPP model corresponds to one or several of the erosion
factors. There is a hydrologic model that drives the basic
erosion model, calculating hydrological inputs(mainly
runoff). It also contains a climate generator. In terms of
the land use factors(cover, use, and management), there is a
plant growth and a root and residue decomposition module.
This module contains a plant growth simulation model and a
model which simulates the decompostion of crop residues and
roots. A tillage model handles soil-disturbing activities
such as implement use, initializing soil properties after
tillage.

Also driving the erosion model is a sediment transport
and deposition model, and a snowmelt and frozen soil model.

WEPP requirements

Looking at the WEPP model requirements formulated by
the cooperating agencies, including potential users, we can
get a better idea of what the WEPP procedure is designed to
accomplish.

Size of the area to be handled by the model is ltfield*t-
size(about 640 acres maximum). It should contain no
permanent gulleys but ephemeral gulleys are allowed. output
of the model is a function of the particular version being
applied, but in general will include erosion and



deposition(sheet and rill, and concentrated flow erosion),
sediment yield, and sediment character(fineness). The model
will predict the impact of the erosion factors climate,
soil, topography and landuse on the above output values.

Output values will be able to be computed on a number
of time bases, from long term average annual rates(like the
USLE), through frequency distrubutions by event, single
design storms, or even continuous simulation. Climatic data
input will be generated by a weather generator model, or can
be taken from records or design storms. The WEPP procedure
must apply to so called "key" soils. The keys soils are
those having a range in properties thought to effect soil
erodibility. The model must handle eroded and uneroded soil
phases. Soil input into the WEPP model will be in the form
of a prerecorded database, transparent to the user. The
mapping unit will be specified to input the appropriate soil
properties into the model for a given situation. This data
base is envisioned as being modifiable, and thus could be
customized by the user over time.

A variety of land uses are being accomodated for future
development, but cropland, rangeland, and disturbed
forestland are being addressed in the current project. In
addition up to ten combiniations of land use patterns can be
accomodated in a given field.

Topography will be handled by having three diffenent
versions of the WEPP model. These consist of the profile,
watershed, and grid versions. In the profile version a
representative landscape profile is selected by the user.
Input data consists of slope length, average steepness,
inflection point, and curvature, or short slope steepness
segments along the profile. Output will consist of net
erosion or deposition, rill erosion or deposition, interill
erosion, eroded or depositied sediment fineness, and
sediment load and fineness. Representative profiles will be
stored so weighted averages for the field can be compiled.
Erosion will be expressed as sediment yield/unit slope
length, and erosional rates for different parts of the
landscape will be able to be computed.

The watershed version will output the same information
as the profile version but in addition will present data on
concentrated flow erosion. Additional input data required
will be channel crossection and profile data, outlet
information, and drainage areas. The grid version will
allow coverage of entire areas of various shapes but output
the same data as the watershed version. Input data such as
slope steepness and direction, channel properties, etc. will
be taken for each of the grid squares.

One of the advantages of WEPP is that it will allow
soil properties influencng erosion (erodibility,
infiltration, etc.) to vary with the soil mapping unit.
This suggests that our mapping unit variabilities could be
an important unknown factor when applyinbg this model, as
only variability at or above that of the mapping unit will



be detected by the model. Knowledge of location and extent
of inclusions could become critical in such a situation.

WEPP model implementation

The development of WEPP follows the typicalsequence of
any theoretical model development. The process(es) to be
modelled are conceptualized and described, translated into
mathematical experessions(often  a difficult step), then
algorithms devised and coded(computer  programming). A
crucial final stage is testing and validation of the
model(i. e. does the model give us "real world" answers).

In many cases the validity of the model is a function
of the parameters(constants) put into it for a given
situation. Remember, most theoretical models also consist
of some empirical data and relationships in addition to the
postulates on which the model is based. Many model
parameters fit the definition of empirical data(unlike the
basic postulates upon which the model may be based). The
empirical parameters input real-world coefficients into the
model equations.

A portion of the WEPP project has involved collecting
soil properties related to erodibility, infiltration, and
soil transportability. This involved rainfall simulator
studies and soil characterization of the so-called "key*'
soils around which WEPP is designed. Part of the purpose of
these soil studies is to generate parameters to drive the
WEPP model and to assist in its validation. An initial
version of the model is to be completed and ready for
testing in 1989. Provisions are currently being made by SCS
to accomodate the model, which is in reality a family of
computer programs, in the ADP system.
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Business Meeting

1. 1990 Conference Host

Fairbanks, Alaska was selected as the next conference host state.
Dr. Chien-Lu Ping will chair; Jce Moore will cc-chair; Earl Alexander
will serve as secretary. The conference is scheduled to be held ir.
June.

2. Soil Taxoncq

Bob Engel, Soil Scientist, Washington and Bandy Southard, University of
California, Berkeley were rlaninated  to the Soil Taxonany ccmnittee.

3. Soil Interpretations Ccmnittee

Bob Meurisse will chair. Elected were Jerry Simonson, Jim Mclaughlin
and Dave smith.

Thanks to this years steering ctittee - Ike, Harry, Iiob and Mon.
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WESTERN REGIONAL COOPERATIVE SOIL SURVEY CONFERENCE

PURPOSE,  POLICY AND PROCEDURES

I . Purpose of the Conference

The purpose of the Western Regional Cooperative Soil Survey
Conference is to bring together Western States representatives of the
National Cooperative Soil Survey for 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 explores; 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 Cooperative Soil
Survey Conference.

I I . Nembership

A. Permanent Membership

Permanent members of the conference include those individuals or
positions listed on the attached Permanent Membership List. Individuals
or organizations may be added to the list as deemed necessary by the
current Steering Committee. The list will include agency, name (where
known) title, address and phone number.

B. Associate Membership

Invitations may be extended to a number of other individuals to
participate in a specific conference or conferences. Any soil scientist,
technical specialist, or other individual of any local, state or federal
agency or interest group whose participation will benefit particular
objectives or projects of the conference may be invited to participate.
Any permanent member of the conference may invite one additional
participant. If a permanent member wishes to invite more than one guest
(or associate member) the request should be cleared through the Chairman
or Co-Chairman of the conference, or the Chairman of the Steering
Committee. Names of all associate members of a specific conference should
be sent to the conference chairman.

III .  Off icers

A. Chairman, Co-chairman and Secretary

A chairman, co-chairman and secretary of the conference are elected
to serve for two-year terms. Elections are held during the biennial
business meeting. Election of officers follows the selection of a place
for the next meeting, and will be from the state hosting that meeting.
Officers rotate among the agencies. This is, the chairman-elect must
represent a different agency than the past chairman. Similarly, the
co-chairman and secretary must be of different agencies than their
predecessors.

Responsibilities of the chairman include the following (specific
tasks maybe delegated to the co-chairman):



.

1. Planning and management of the biennial conference

2. Function as a member of the steering committee

3. Preside at the conference business meeting

4. Issue announcements and invitations to the conference

5. Organize the program of the conference, select presiding chairman
for the various sections, write the program, and have copies of the
program prepared and distributed.

6. Make necessary arrangements for lodging accommodations for
conference members, for food functions, if any, for meeting rooms
(including committee rooms), for a field trip, and for local transport for
other official functions.

7. Duplicate and distribute the Proceedings of the Conference.

8. Provide for appropriate publicity for the conference.

9. Arrange for guest speakers for the conference.

10. Preside over the business meeting of the conference.

Responsibilities of the co-chairman include the following:

1. Function as a member of the steering committee.

2. Act for the chairman in the chairman’s absence or disability.

3. Assist the chairman in carrying out the chairman’s
responsibilities, and perform duties as assigned by the chairman.

Responsibilities of the Secretary include the following:

1. Maintain minutes of the conference business meetings and other
conference meetings as assigned by the chairman.

2. Obtain copies of all committee reports and papers presented at
the conference, and see that copies are made available to all conference
members.

3. Compile the conference proceedings and assist the chairman In the
duplication and distribution of the proceedings.

B. Steering Committee

A Steering Committee will be selected to assist in the planning
and management of the biennial conference. The Steering Committee
consists of:
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Principal Soil Correlator, Western States (permanent chairman)
The conference chairman
The conference co-chairman
The conference secretary
The conference past chairmsn
All other Permanent Members from the Hotit State

Responsibilities of the Steering Committee:

1. Formulate committee charges as recommended by the
conference.

2. Select committee chairman and committee members as
recommended by the conference.

3. Review conference activities and develop an executive
summary of conference recommendations.

4. Send applicable conference recommendations to the Steering
Committee chairman of the National Cooperative Soil Survey Conference.

5. Send applicable conference recommendations to the soil
survey leaders of appropriate agencies for consideretion and possible
implementation.

C. Advisors

Advisors to the conference are the State Conservationist of the
host state, or as selected by the conference, and the Experiment Station
Director from the host state, or as selected by the conference. A Forest
Service Regional Forester and BLN State Director may also serve as
advisors as requested by the conference.

D. Committee Chairman

Each  conference committee has a chairman. The chairman are
either selected by the conference or are appointed by the Steering
Committee.

IV. Eleetings

A. Time of Meetings

The conference convenes every two years, in even numbered years.
It is held the second full week in February, unless a different date is
agreed upon by a majority of conference members.

B. The conference will be held on a rotational basis throughout the
region. Any permsnent  member may invite the conference to meet in their
state. The conference members at their biennial business meeting will
note on which invitation to accept, or where to hold the meeting if no
invitations are received. If no state offers to host the conference, and
the conference does not vote to meet in a specific site the conference
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will be held In San Diego, California, and the conference members will
elect a state to serve as host State to perform the functions discussed in
these procedures.

V. Committees

The conference will have both permanent standing committees and
special committees.

A. Most of the work of the conference is accomplished by duly
constituted official committees.

B. Each committee has s chairman. A secretary, or recorder, may be
elected by the committee or appointed by the chairmans,  if necessary.
Committee chairmans sre selected by the Steering Committee or are elected
by the conference.

C. The kinds of committees and their charges are determined by the
Steering Committee, based on the recommendations of the conference.
Committee members are appointed by the Steering Committee after first
determining the Interests of conference members. The Steering Committee
will assure that there is a balance among atates and among agencies or
each committee - that is no one state or agency will dominate any single
committee.

D. Each committee shall make an official report at the designated
time at each biennial conference. Committee reports shall  be duplicated
and copies distributed as follows:

1. One copy to each permanent member (whether present or not)
and to each participant in the conference.

2. One final copy to the Conference Secretary for inclusion in
the conference proceedings. This copy will include all revisions approved
by the conference.

NOTE: Committee Chairmen are responsible for prompt submission
of their reports to the Chairman of the Steering Committee who will
duplicate and distribute the reports. This should be done prior to the
holding of the conference.

E. Host of the committee work will be, of necessity, conducted by
correspondence between biennial conferences. Committee chairmen are.
responsible for Initiating and carrying out this work.

F. Permanent Standing Committees may be established by the
conference. These committees will report to each biennial conference
until such tine as they are disbsnded. Permanent Standing Committees are:

Western Regional Soil Taxonomy Committee

G. Conference Proceedings



A proceedings will be developed for each biennial conference.
It will be compiled by the conference secretary and reproduced and
distributed by the conference chairman
Committee Chairman.

, with assistance from the Steering

Sufficient copies will be reproduced for distribution as
follows:

One copy for each permanent member, whether in attendance or
not.

One copy for each associate member in attendance at the
conference.

Twenty copies for the Chairnan  of the Steering Committee  of the
National Cooperative Soil Survey Conference.

Twenty-five copies for the Steering Committee Chairman of the
other three regional conferences.

VI. Amendments

Any part of this statement of purposes, policy, and procedures may be
amended at any time by simple majority vote of the conference members
present at a conference, or by a mail vote of the permanent members.
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WESTERN REGIONAL WORK PLANNING CONFERENCE
OF THE

NATIONAL COOPERATIVE SOIL SURVEY

Monday, June 23

9:30 - I:00

I:00 - 1:15

1:15 - I:30

I:30 - 1:45

I:45 - 2:55

2:55 - 3:00

3:oo - 3:30

The Portland Inn
Portland. Oregon

June 23-26. 1986

AGENDA

R. T. Neurisse, Moderator

Regifitration

Opening remarks and announcements

Welcome address - Jack Kanalz, State
Conservationist, Oregon

Welcome address - Dean Brisky, Dean, College
of Agriculture

Agency perspectives on the Future of NCSS
(15 minutes each for presentation and
discussion)

Bill Reybold - SCS, Washington, D.C.
Jim Engibous - Experiment Station Rep. -

Washington State University
Jim Stone - BLM. Washington. D.C.
Pete Avers - Forest Service.  Washington, D.C.

Give charges to committees

Break
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3:30 - 5:oo Conference CommitteL=s

Remote Sensing - Tom Calhoun, Chairman
Data Base Systems - Chuck Goudey. Chairman
RevJew of NCSS Program - Jim Cerley, Chairman

Tuesday,June 24- -

8:00 - 9:30

9:30 - 1o:oo

IO:00 - 12:oo

12:oo - l:oo

l:oo - 1:15

I:15 - 2:15

2:15 - 2:30

2:30 - 3:00

3:oo - 5:oo

Standing Committees

Taxonomy - Dick Kover, Chairman
Application of Lab. Methods - Bill Allerdise,

Chairman
Interpretations - Bob Heurisse,  Chairman
Research Priorities - Dave Hendricks. Univ. of

Arizona. Chairman

Byron Thomas, Moderator

Food Security Act of 1985 - Discussion of
Co"servatio" title, sod buster end swamp buster
pIWVil?.io"E

Overview and impact o" NCSS - Bill Reybold,
Soils Division. SCS

Implementation by states -
Don Thompson - State Director, ASCS
Jack Kanslz, State Conservationist. SCS

Break

Agency Meetings - Each agency use this
opportunity to meet with their members to
discuss agency issues.

Lunch

Report of National work Conference - Status
and Progress - (R. Kover)

Soil Surveys of Canada -
Dr. Keith Valentine. Agriculture Canada

Field trip information

Break

Committees meet - Standing committees. if
needed, and conference committees s-
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Wednesday, June 25

Field Trip - All day

Soils. Ceomorphology, Vegetetion. and Land Use in Northern Willamette
Valley and Mt. Hood Area

i

Thursday. June 26

a:00 - 9:oo

Jerry Latshaw, Moderator

Task Force Reports ( 112 hour each)

Verification of Soil Surveys - Randy Southard
Future Role of NCSS Soil Scientist -

Gordon Huntington

9:oo - 10:30 Standing Committee Reports (15 minutes each)

10:30 - 2:oo

2:oo - 3:oo

3:oo

Friday, June 27

R:OO - 3:30

Taxonomy - R. Kover
Interoretations  - R. Heurisse
Break'
Research Priorities - D. Hendricks
Application of Lab. Methods - B. Allerdise

Conference Committee Reports and Discussion
(1 hour break for lunch)

Business Meeting

Adjourn

Jerry Simonson - Moderator

Workshop - Soil Climate
(Moisture and Temperature)
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REPORT FROM THE COMMITTEE ON RMOTE SENSING

The charges presented to the committee on remote sensing were to:

1) Define “Remote Sensing” as it applied to soil survey.

2) Using this definition. develop a paper on current
state-of-the-art in remote sensing as related to soil surveys.

3) Identify those remote sensing projects and materials that are both
helpful and operational at the field soil mapping level. These vould be
already proven, cost-effective projects and materials.

To accomplish these tasks, the committee first decided on a definition
for remote sensing as it applies to soil survey. That definition is as
follows: THE ACQUISITION, STORAGE, ANU USE OF REFLECTED OR EMITTED
RADIATION MEASURED BY GROUND, AIRBORNE. OR SPACEBORNE SENSORS TO
IDENTIFY AND QUANTIFY LAND SURFACE, VEGETATIVE, AND OR SUBSURFACE SOIL
CHARACTERISTICS THAT AID IN CHARACTERIZING SOIL BODIES AND IN
DELINEATING THE BOUNDARIES BETWEEN MAPPING UNITS.

The use of this definition provided the committee a great deal of
latitude in dealing with the second charge. The definition not only
covars the traditional usa of remotely sensed data for soil mapping or
the placement of boundaries identifying map units, but also
characterization of the soils within the boundaries as to percent of
components and physical and chemical properties of the individual soils.
In addition, the storage and acquisition of the data is covered.

To determine the current state-of-the-art, the committee members were
polled on use or knowledge of uses of remotely sensed data, and each
state Soil Conservation Service office was asked to provide information
on any applications they were aware of. Approximately 26 different
projects were identified. Summaries of these projects are included as
Appendix 1. A review of the papers shows that remote sensing is being
used jn soil survey to: 1) Accelerate the rate of mapping; 2) Improve
the reliability of map unit composition evaluations; 3) Improve accuracy
of soil pedon descriptions; 4) Collect on-site data to improve soil
classification information; 5) Publicize use of soil survey information;
and 6) Augment the production of map products using existing
information. This is acutelly  an oversimplification since most of the
listed projects were designed to achieve several of the listed
objectives.

The technology being used to gather the basic resource data or imagery
is rather limited. ERTS or LANDSAT, NHAP.  Ground Penetration Radar,
Side Looking Airborne Radar. Heat Capacity Mapping Mission Satellite,
Digital Elevation Model data. and specific one purpose imagery such as
low elevation color or black and white aerial photography contracted for
a specific project are the imagery sourcaa. The types of products being

II
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used from these sources are more  extensive. Emphasis is still being
placed on Color Infrared Imagery. The majority of the projects listed
are using CIR imagery and either varying the scale or are using some
type of imagery analysis program to assist in identifying map unit
boundaries. Imagery is being obtained from several sources such as
NHAP, ERTS, or special. contract. Low altitude, 35mm large scale b
(1:1200-1:600)  black and white and color photography is being used in
several projects. The additional detail in the imagery allows for
better quantification of map unit components. The small scale ;
photography (1:240@0 and smaller) is especially useful for
identification of landforms or landform segments that define map units
but in most cases is not the best for quantifying map unit components.
An example of this is using CIR ERTS photocomposites at a scale of
I:250000 to develop the state general soil map data base. A listing of
the remote sensing products and techniques currently being used in soil
survey is given in Appendix 2.

Landsat  imagery has been used in several projects. Most of these
projects involve an evaluation of Landsat  imagery rather than a cost
effective proven application. A key to using the Landsat  imagery is in
the stratification of the data. In Idaho, Arizona, and Nevada, Landsat
imagery stratified by landform and parent material has been useful in
providing the mapper with a different perspective when combined with
tradit&al  field mapping techniques. Such items as changes in
homogeneous parent material, in plant communities, in major land uses,
or in land forms can be detected. Reports indicate the Landsat  imagery
is best used in combination with topographic maps, slope maps, aspect
maps. etc. to provide supplementary informqtion  when placing map unit
boundaries on field sheets. Again the key seems to be in stratifying
the Lsndsat image to fit the area it is being used in. In one Nevada
test, Landsat  was not helpful when stratified for soil surface color. A
more useful tool would have been stratification for plant community
differences.

Another product being used in several areas is Digital Elevation Model
data or digital terrain data. This is topographic data that can be used
to generate terrain products such as slope maps and aspect maps. Tests
in Oregon and Nevada have shown these products to be valuable tools in
projecting map unit boundaries into remote, inaccessible areaa where
adequate ground truth has been obtained , and for developing pre-maps of
areas to assist in maximizing field time in questionable locations.
They ere also useful in areas where dense vegetation restricts the
mappers ability to see the lendform. These products, as with Landsat
NSS data, were found to be useful when used in combination with field
sheets and topographic maps. They provide more information to the
mapper for making line placement decisions.
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Side Looking Airborne Radar (SLAR)  provides imegery when traditional
photographic imagery is unavailable or unsuitable for soils mapping.
The radar can penetrate most cloud cover and vegetation to provide
imagery where landforms and geologic features are enhanced. This
imagery is most useful when used in conjunction with other products such
88 topographic quadrangles, and Color Infrared imagery. It is available
through USGS for most of the NE U.S.. Central California, and the
Aleutian chain of Alaska. No trials of the imagery for soil survey were
reported.

Remotely sensed data is also being used to improve or augment soil
c lassi f icat ion. Soil temperatures ere being inferred from Satellite
Acquired Thermal-Infrared Data through the Heat Capacity Napping Hission
Satellite. Soil moisture and temperature measurements ere being
monitored using sensors to periodically transmit data to base stations.
This is commonly referred to a8 a Popcorn System, or a system similar to
SNOTEL technology.

One of the more recent tools for remotely sensing soils data is the
Ground Penetrating Radar. This equipment emits a signal which is
reflected by materials having different physical and chemical
properties. Depths to diagnostic horizons, bedrock, watertable. etc.
can be determined and their continuity along a line of transect can be
measured from the surface. The reflected weves  can be printed in e
graphic form or captured on tape for future replay or enhancement. This
technology is being used to characterize map unit composition by
transecting map unit delineations  and determining the percent of
different soils along the transect. It is else useful in measuring the
variation of soil characteristics for a series. Locating typifying
pedons  for soil characterization sampling can also be done more
accurately.

Jmagery  enhancement and Video Image Analysis(VIA)  are rather new
technologies in which video or digital data are analyzed for image
density separations. come of which are beyond human capability to see.
In a sense. the imagery is intensified and differences that are either
not apparent or were beyond the human sight capability are identified,
displayed, and quantified. Subtle differences in surface color or
relief etc. q ey be used to develop maps that can augment field mapping.

Although this paper is to deel with current state of the art for applied
remote sensing techniques, a brief look at what new technologies are
eminent will 8erve 86 a summary. As each generation of satellites
advances, improvements include higher spatial resolution, more spectral
bands, and increased radiometric qusntieation.
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Recently the European Space Agency launched a new satel,lite  (SPOT) which
has a pointable linear array 8ensor  that acquires 8 - bit images data in
only three spectral bands,  but the spatial resolution is 10 to 20
meters, and it has the capacity for stereoscopic jmages.

AVHRR (Advanced Very High Resolution Radiometer) is a sensor on the NOAA
series of weather satellites. It has a spatial resolution of 1 Km., but
its 9 - hour repeated orbit provides an excellent monitoring tool for
broad resource needs.

.



-5-

APPENDIX 1: SUMMARIES OF REMOTE SENSING PROJECTS.

1. Color Infrared photography is used in a Coastal Marsh inventory
project on 3.4 million acres of marshland in south Louisiana. Marsh
salinity changes are traced by changes in vegetative regimes as salt
water intrudes in brackish conditions and brackish conditions Intrude
the fresh water marshes. The amount of land lost to open water each
year can also be calculated utilizing the CIR photography.

2. Soil Temperature Investigations Using Satellite Acquired
Thermal-Infrared Data In Semi-Arid Regions R.L. Day,G.W. Petersen, The
Pennsylvania State Unjversity. Agronomy Abstracts, 1982 Annual
Meetings; Anaheim, California; November 28-December  3, 1982

At The Pennsylvania State University, G.W. Petersen. and R.L. Day made
soil temperature investigations using satelljte  acquired
thermal-infrared data in semi-arid regions of southeastern Utah. The
data acquired from the Heat Capacity Mapping Mission satellite were
used to map mean annual soil temperatures and annual surface temperature
amplitudes.  Selected (obtained from the HCMM  Satellite data) average
daily temperature data sets were extrapolated to provide mean annual
soil temperature and annual surface temperature amplitude predictions
with associated statistics. These predictions were registered to
Digital Terrain Elevation data and topographic base maps to evaluate
thejr spatial distributions and relationships to both elevation and
aspect.

3. Evaluation Of Landsat  Multispectral Scanner and Thematic Mapper Data
For The New Jersey Multiresource Inventory. Report on Phase 1 and II
Ac t iv i t i e s .  J. Voge l , USDA-SCS. New Jersey, and T. Airola, Cook
College Remote Sensing Center, Rutgers University, New Jersey.

SCS and Rutgers University are developing remote sensing methods for
mapping and monitoring  resources in N.J. Using remote sensing data they
plan to reduce the amount of field wcrk. time, and money required to
update New Jersey resource information for the National Resource
Inventory and to provide timely land cover/land use information for
other SCS programs in the state. Landsat  Multispectral Scanner data
(HSS) and Thematic Mapper data (TM) are being evaluated. Satellite data
analysis is being made to delineate land cover classes and to detect
changes in land use that have occurred during the past decade.
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4 . Photography For Order 2 Soil Surveys B. 0. Kunze,  USDA-SCS.
Brookings, South Dakota and G. D. Lame. South Dakota State Universitv.
Brookin&, South Dakota

Four types of  aerial  photos (panchromatic .h-.7um and .5-.7 urn. b lack
and white  in frared  .7-.9um,  and color infrared .5-.9 urn ) were  eva luated
for soil  survey purposes.  Panchromatic .5-.7 and color infrared proved

.

most useful.  The photography was evaluated by A soil  survey party to
determine the type or types of photography most useful in distinguishing
soil  differences within complex mapping units with a variety of  land

i

rover types. Color Infrared  (CIR) was preferred for recognizing and
l*cntifying tonal differences among soil series within mapped areas with
no lend cover.  crop residue, and growing small grain. CIR and
panchromatic were similar in ease of  recognition of  tonal differences
among sojl series within mapping unit complexes where alfalfa or pasture
covered the soil surface. The most useful photobese for soil mapping was
a combination  of CIR and panchromatic since more features could be
detected than with any one type of photography.

5.  In Virginia SCS has had similar experiences and is supplying all  Soil
Survey parties with Color Infrared and Black 6 White photos at a scale
o f  1:24000. The stereo-pair technique using this imagery is the best
image for evaluating relief. This technique is used to determine
dominant soils and in l ine placement.  With ground verification,
accurate interpolations can be made for similar parts of the landscape.
Each different CIR photo has to be proofed. as the signature doesn’t
carry from one to the next. The co lor  contrast  i s  so  good  that  the  so i l
scientists can do a better job of  f irst determining and then placing the
soils boundary on the black and white f ield sheet.

6 . USDA-SCS in Oregon has explored the feasibility  of using the digital
arc-second DEM (digital elevation model) date from the 1:250000  Hedford
quad and expanding the data to 1:24000  for the McConville  Peak quad.
Products received were: North and South aspect maps and mylsrs  with
aspect not requested on slopes of less than 12 percent; slope maps and
mylars, one blue tone set and one multicolored set with O-11,  12-35,
36-50, and 51+% slopes; mylar polygon map with 10 acre filter; and a
statistical summary of polygons (224 polygons). The vegetative cover of
the quad was forest. Aspect and slope maps were chosen since aspect
affects productivity and slope affects harvesting. Aspect and the 35,
and 50 percent slope breaks are critical for management. A new mylar
was developed combining the slope and aspect q ylars. This was placed
over the orthophoto quad and the lines were adjusted to coincide with
the imagery and topography. Aspect needed adjustment along secondary
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drainages. Slope needed adjustments and or sdditional  lines to indicate
breaks in slope acroB8 r idges , and numerous line refinements were made
to coincide with contours. The maps did provide a good perspective of
the area in identifying patterns and extent of aspect and slope groups
for the formulation of potential map units. The m a p s  could be used in
mapping,  but time input for line adjustment could not be justified.  The
statistical summary data is impressive and would be valuable for
d o c u m e n t i n g  mspping  units in terms of percent slope inclusions,
determining elevational  range, and acreage extent.

7 . In Arizona digital  image processing of  Lsndsat Multispectral
Scanning (MS.?) data proved to be a complementary tool for mapping soils
on rangeland. D i g i t a l l y  p r o c e s s e d  Landsat  data,  stratified by lendform
and parent material proved useful in displaying suites of soils, general
soil  patterns.  geomorphic surfaces,  and identifying areas of  differing
s o i l s . Output products such es color coded spectral class grouping
maps  I and black and white symbol maps were used in the office as
planning and organizing tools. These products provided users with a
higher degree of confidence when extrapolating data from one area to
another. Comparison of output products with aerial photographic
interpretation helped identify major soil patterns and helped reduce the
field time commonly spent investigating soil  transition zones. Saved
time was used more efficiently to locate areas where soil series
descr ipt ions ,  so i l  t ransects , and vegetative descriptions could be
obtained. The use of Landsat  HSS data was cost-effective, saving time
and money, as well as enhancing the quality of the soil survey.

8. Combining Land-Use Data Acquired From Landsat With Soil Msp Data
Unjng An Information System F. C. Westin. T. M. Brandner. M. W. Wehdee;
PECORA VII Symposium Proceedings; Sioux Falls, South Dakota; Oct.18-21,
1981.

A South Dakota study indicates the combination of Landsat imagery and
small scale soil map data can be used to produce a soil  association map.
The concept of positioning of agricultural use patterns based on catenal
relationships is reinforced by viewdng  land-use patterns from Lsndsat
imagery. Landsat  imagery,  however.  is  not suitable by itself  for
mapping soils. Small  scale soil  maps (1:1.000.000-1:5,000,000) do not
always provide sufficient detail  for predicting adapted crops or yields.
The combination of a small scale soils map and a land use map into an
information system can produce soil association maps with map units
characterizing soils and cropland use intensity which are more usable in
predicting agricultural uses and productivity.
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9. Improved Mapping Unit Delineation Accuracy Using Lnndsat MSS
Spectral Maps W.D. Harrison. M. E.; USDA-SCS. Idaho.

SCS 6 Purdue Laboratcky  for Applied Remote Sensing (LARS)  tested
dIgita  Landsat Mult ispectra l  Scanner  (MSS)  data on a third order soil
survey of the Big Desert Area of Idaho. An on-going survey was present.
Mapping unit boundary locations were a primary concern. Subtle changes *

in relief ,  vegetative patterns and parent materials unique to the area
couldn’t be seen on the 1:24000 photos used for mapping. Many transects
and traverses would be needed to determine mappfng  unit delineations and ;

composition. Landsat data collected Aug. 1978 were used. Data were
sampled and clustered using a systematic procedure and representing a 7Z
sample of the area. The resulting classes were merged until  spectrally-
significant classes representing major land features were determined .
This resulted in 22 and 19 separable spectral classes for the eastern
and western parts,  respectively. The resulting maps were designed to
overlay corresponding 7.5 minute topoquads. Ad hoc symbols were used
to represent each spectral class. Clusters of similar symbols formed
patterns  character is t i c  o f  s igni f i cant  sur face  features . Lava beds,  for
example, were separable based on surface roughness and amount of
vegetat ive  cover . Field testjng  showed most maps were useful. Each
map.  when used with the corresponding field sheets, presented the soil
scientist with a different perspective for viewing surface features.
Many features not visible on the field sheets, such as volcanic ash
deposits, changes in relief, and changes in the native plant community.
were visit& on the spectral maps. Results: 1) Many map unit boundaries
were more precisely located; 2) A better correlation between large
remote areas was obtained; 3) A 25% overall reduction in ground sampling
sites needed for map unit boundary delineation was obtained using the
spectral maps

IO. Project Plan. Soil Landscape Analysis Project (SLAP) *
Implementation * January 1984; U. S. Geological Survey EROS Data
Center, Sioux Falls. South Dakota: Bureau of Land Management Denver
Service Center, Denver, Colorado; Soil Conservation Service. Washington
D. C.

The SLAP project was an effort to develop methodology to optimize the
use of a digital georeferenced data base containing digital terrain and
multispectral Landsat  information for an order three soil survey. The
procedures involved the generation of digital aspect and slope-class
maps and generation of spectral class maps stratified to highlight soil
surface colors from the digital terrain and Landsat  MSS data. These were
overlaid on topographic maps and adjusted. These were then overlaid on
orthophotos. where the soil surveyors completed the photo interpretation
to produce soil pi-e-maps. The pre-maps ware digitized and incorporated
into a digital data base in order to list. in tabular form, attributes
of the pre-mapping polygons such as slope. aspect, and acreage data.
The field mappers confirmed or refined map unit boundary placement to
generate final soils maps which were also digitized.
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11. Landsat Remote Sensing Project * Soil Survey Application * H. J.
Zielinski, T. E. Bowles. R. D. Stager, L. B. Hall; USDI-BLH. Nevada

The o?jective  of this study was to use the Landsat digital analysis and
ancillary data to increase the efficiency and accuracy of the soil
survey procedure. Digital data was stratified to highlight 18 broad
features of land forms and parent material combinations. The efficiency
and productivity of the soil survey effort was about the same as a
conventional order 3 soil survey effort. Uae of Landsat increased the
cost, but didn't increase or decrease the overall time spent on the
survey. The additional data aided in some areas in placement of mapping
""it boundaries.

12. Soil Survey Pre-Mapping Techniques Utilizing Digital Imagery R. C.
Herriman. M. S. Yee, 0. A. Chadwick and H. C. Parto" USDA-SCS and
University of Arizona; Agronomy Abstracts.

A framework of questions and important items for scientists interested
in soil survey pre-mapping techniques utilizing digital image analysis.
Items covered include obtaining imagery. equipment, and computer
expertise; examples of data collection and manipulation; example of
stratification of data by geomorphic surfaces, soil moisture and
temperature regimes and soil parent materials; and output products

13. In Mississippi a proposal to vork on developing methods and
expertise of using remote sensing techniques as a means of obtaining
needed resource inventory data has been written. Color Infrared slides
taken in the spring and fall of the year were obtained from ASCS. These
will be used to monitor land use changes for National Resource Inventory
type inventories and for keeping current the resource data base.

14. Low Altitude Aerial Photography for Agricultural Management W. E.
Wildman, Extension Soils Specialist; Land, Air and Water Resources;
University of California. Davis; Experiment Stations Journal Series h'o.
6714

Aerial Photography for Conservation Information W. E. Wildman; Journal
of Soil and Water Conservation; Sept-Oct. 1984; Vol. 39, No. 5

In California. W. E. Wildma" has emphasized the use of low altitude
aerial photos for agricultural management. Photography tailored to the
individual needs can be taken from small aircraft at appropriate seasons
or critical time frames with a 35 mm camera at relatively law cost.
Color Infrared photo interpretation can be used, for example, to
identify poorly drained areas in orchards. Salinity shows up as areas
devoid of vegetation. Nutrient deficiencies can also be spotted. All of
these attributes are usable in refining soil map unit boundaries. end in
determining map unit composition. Similar specialized photography is
also a" excellent tool for explaining the need for, and uses of soil
survey information. Proper photographic documentation can be used to
dramstlze wind and water erosion. loss of important fnrmlands. the need
for proper agronomic management. and many other applications of soil
survey informetion.



-IO-

15. Improved Low Intensity Soil
Scale=&?rtical  Aerial Photographs

Survey Map Unit Design Using Large
K. W. Hlpple.  W. D. Harrison;

USDA-SCS,  I d a h o

Idaho soil  scientists f ind large-scale photography to be a useful tool
to supplement map wit design and documentation procedures. S c i e n t i s t s
can identify,  document,  and quantify soil  components where soil

t

differences can be related to vegetation. landforms, or topographic
features that are not vi~sible,  or are visible but not quantifiable on
s t a n d a r d  1:24000 sol1 survey field sheets. Film scales of  1:1200 and
I:600  with 40 to 60 percent stereo end lap were taken. Dot grid counts
were made of component features, and ground transect and photo
enlargement measurements were compared for soil and vegetative percent
map unit composition. Advantages were: 1) Soil map units in remote
areas can be more thoroughly observed; 2) Individual bias in map unit
design may be reduced; 3) Photos are permanent records of map unit
trensects; 4) Time spent completing area reconnaissance may be reduced
by studying carefully selected photo-transects; and 5) Extent and
component percentages of some map units can be accurately determined as
s check to ground transects.

16. Using Ground-Penetrating Radar (GPR) to Increase Quality and
Efficiency of Soil Survey Operations J. A. Doolittle; USDA-SCS NENTC.
?%eater.  Pennsylvania. GPR can improve the efficiency of sampling and
the quantity and quality of data used to determine soil map &It-
c o m p o s i t i o n . It is faster and labor intensive. Several other
geophysical methods Including electromagnetics,  gravity, magnetics.
resistivity.  and seismic can provide continuous spatial measurements
which can be used to improve the quality of transect data. The
principal use of the GPR has been to estimate the composition of and
assess the variability of taxonomic classes and differentiate within
established soil map units.

to

17. Using Ground Penetration Radar to Study Soil Microvariability  M.E.
Collins, J.A. Doolittle; Florida Agricultural Experiment Stations
Journal Series No. 6714; University of Florida.

One soil type in Florida was studied , using the GPR. to determine
variability of depths to spodic and ergillic horizons.
Computer-generated, two-dimensional contour maps and three-dimensjonal
surface-net diagrams of the diagnostic subsurface horizons and relative
surface elevations were produced. The use of GPR was shown to be an
economical alternative when compared with conventional field techniques
for obtaining subsurface  soil variability data. Resulting
computer-generated diagrams and maps can be used to select the most
representative pedon for sampling , to display the varjability  of
diagnostic subsurface horizons and surface elevation, and to
characterize the composition of map units. Field time and expense were
reduced substantially when the GPR was used to obtain the necessary
field data.
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18. Calibrating Ground Penetrating Radar Data For Soil Application T.
M. Zobeck, J. G. Lyon, D. R. napes. and A. Ritchie Jr.: Soil Science
Society of America-Journal, Vol; 49, 1985.

Documentation as to the appropriateness of the GPR for this type study
WRY obtained when the system was tested in two Ohio soils to determine
the accuracy of GPR measurements and to demonstrate a simple technique
to calibrate the instrument. A metal auger was buried in the two soils
at differing depths and the GPR was able to detect the auger's location
consistently within 3 cm.

19. Identification of Soil Associations In South Dakota on Erts-1
Imagery F. C. Westin; The American Society of Photogrammetry  Symposiwn
Proceedings, Management and Utilization of Remote Sensing Data; Sioux
Fslls.  South Dakota; Oct. 29-Nov. 1, 1973.

ERTS-1 imagery was found to be a useful tool in South Dakota for the
identification  of soil associations since it provided a synoptic view.
Soil associations can be observed over  most, if not all, of their
extent. The large scene is important so that the effect of climate,
~topography, and geology on soils can be seen. Selecting typical sampling
sites and checking on the homogeneity of the associations can be more
efficiently planned. The imagery, taken every 18 days, gave data on
relief. and changes in hydrology and vegetation which can be an aid in
delineating and interpreting soil associations.

20. USGS Side-Looking Airborue Radar The radar beam can be aimed
thus produce an image which may enhance the ability to interpret
geologic structures. Imagery may be obtained either day or night. It
also penetrates cloud-covered areas of the world where collecting
conventional aerial photos is impractical.

21. Video Image Analysis of Large Scale Vertical Aerial Photography to-
Facilitate Soil Mapping W. D. Harrison. P. F. Biggam. H. E. Johnson;
USDA-SCS Idaho.

Idaho personnel tested Video Image Analysis (VIA) of large-scale
vertical aerial photography to facilitate soil mapping. A specialized
aerial photography method and computerized measurement techniques are
wed to help soil scientists map soils affected by shallow ground water.
Objectives were: 1) Acquire large-scale aerial photos of surface
information important to the determination of soil drainage classes and
soil series; 2) Use VIA to treasure land surface information directly
from the aerial photography; 3) Apply VIA data to supplement on-ground
transect data for more accurate percentages of soil map unit components.
VIA permits the measurement of widely distributed features from aerial
photos not easily measured using conventional methods, e.g. dot grids or
planimeters. VIA is used here to quantify land surface feature
infornetion directly from large scale vertical aerial photos. Imagery



ls converted into digital form. Digital informstion is displayed using
a finely divided grid (raster) and quantified as the individual grid
cells are counted by a host computer. Systems arc designed to process
density information. Moat are capable of processing up to 256 shades of
gray from a photo. This therefore improves the interpretability of
discrete groups of information from photos not otherwise available to
the aided or unaided eye. Large scale photos were transected on the
ground. Identifiable festuren were noted directly on the photos to
insure an accurate photo-to-ground rceistration.  Included were
vegetation, salts on the surface, standing water. soil color value, and
organic matter at the surface under fallow conditions. Both manual and
video scan techniques were used to place delineations on the imagery
based on the surface features previously determined.

22. Proposed Remote Sensinp  Application Study For Sol1 Surveys in-
PY-85, 86 * Improved Efficiency in Soil Hap Unit Design Using Digital
Anal= of High Altitude Color Infrared Aerial Photography * USDA-SCS-
Idaho.

A proposed remote sensing applications study for Idaho soil surveys is
to improve efficiency in soil map unit design “sing digital analysis of
high altitude color infrared aerial photography. National High Altitude
Photography color infrared imagery would be teamed with an image
analysis device to extract information important to soil survey map unit
design. Traditional pre-mapping methods to evaluate transects variable
in terms of location, physiogrsphic  nature, soil component complexity,
vegetation complexity, accessibility, and design of map units will be
compared with pre-maps made by the remote sensing coordinator-soil
scientist analyzing landforms with the Aeronca VGS 300 plus Video Image
Analyzer. Significant surface features i.e. soil, vegetation, aspect,
etc. will be quantified spatially and measured in percent. Map unit
types will be named, and component percentages will be calculated. Al l
work will be verified in the field for accuracy. Comparisons between
the two techniques will be made for: 1) Time expenditure to arrive at or
identify a map unit type; 2) Time expenditure to arrive at or identify
map unit component percentages based on physiographic position; 3)
Statistical validity and accuracy of each method for arrivjng at
optimum map unit component percentages; and 4) observed change in the
quality of map units.

23. New Mexico used enhanced Landsat  imagery in a comparison with
traditional methods for producing soil-vegetation maps. Results
included: 1) Lsndsat pixel size was too large for the detail needed; 2)
Landsat  imagery made during spring and fall would have been more
appropriate; 3) Major range sites could be identified vjth the acquired
Landsat  imagery. but not consistently.
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APPENDIX 2: REMOTE SENSING PRODUCTS AND TECHNIQUES PRESENTLY IN USE FOR
SOIL SURVEY

PRODUCTS AND TECHNIQUES

National High Altitude Photography
(NHAP) Black and White and Color
Infrared.

Special Low Altitude 35mm and 7Omm
Photography - Black and White,
Natural Color, and Color Infrared.

Panchromatic photography .5-.7 urn
Panchromatic photography .6-.7 urn

Black and White Infrared
photography .7-.9um.

Color Infrared Photography .5-.9 urn

Digital Elevation Module or Terrain
Data and associated products:
Aspect maps
Slope maps.

Landsat NSS data, Landsat TN data,
ERTS Imagery

Landsat products:
Spectral Class maps
Black and White Symbol maps

Digitized Soil Maps and associated
products:
Interpretive maps
Digital Date Summaries

Ground Penetrating Radar

Side Looking Airborne Radar

Video and Digital Image Analysis

SOURCES

EROS data center;
USGS; ASCS

Private contract

Private contract

Private contract

Private contract.

USGS; BLM Denver
Service Center;
EROS data center

USGS: University;
EOSAT Corp.; BLH
Denver Service Center
USGS; Universjty;
EOSAT Corp.; BLM
Denver Service Center

Private contract;
In - house capability

Private contract;
SCS-NENTC; Ceo-
physical Survey
Systems Inc.;
Univ. of Alaska.

USGS; NASA

University; In -
House; Private contract.
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Feat Capacity Mapping  Mission Thermal NASA
Infrared data

Meteor Eurst technology for continuous SCS -SNOTEL;
monitoring and data transmissiou Meteor Comm.
from remote sites ConsultRnts;Scientific Eng.

Instr. Inc.



COORDINATION OF DATA BASE SYSTEMS
Committee Report

Western Regional Cooperative Soil Survey Conference
June 23 - 26, 1986 Portland, Oregon

.

1984 Committee

This committee is a continuation of Committee 7 from the 1984 conference. The
1984 committee recommended that:

- A national committee on soil data base management be established with a
subcommittee on geographic information systems.

- A catalog of data base programs be developed. This could be developed
through an interagency committee in each region and they report at the NCSS
national meeting. The leadership should be at the NTC level. Methods of
transmitting information to the field could be a NCSS newsletter or a
central computer file.

The 1984 committee report contains discussions and briefing papers on kinds and
locations of soil data systems, training needs, and soil survey applications.
Since this report continues to be a useful reference for this subject matter,
similar information will not be duplicated in the 1986 report.

1986 committee

Charge 1 - Inventory existing operational soil data bases and state their
purpose or use, describe JCL for input and access and indentify
contact person.

The California Soil Survey Committee had put together such an
inventory some years ago. Not only was it a very large task, but it
went out of date rather quickly. For these reasons, and others
related to the uncertainty for its continued maintenance, charge 1
was modified accordingly.

&Charge 1 - Outline steps to facilitate NCSS access to soil data systems.

A great amount of time and money is being spent on automating soil
information. Communication and cooperative work among soil survey
cooperators has yet to progress to the point where "reinventing the
wheel" and other forms of inefficiencies are not possible. Because
of rapid innovations in computer technology and applications in soil
survey, a formalized process for sharing data, systems, methods, and
expertise is needed. Sharing experiences in a less formal way is
also helpful. The computer industry has spawned the second most
common lie, "it's compatible". The first of course is, "it's in the
mail". Informal sharing by cooperators can reduce "wheelspinning"
by passing around solutions to particular problems. Part 606 of the
National Soils Handbook only contains an inventory of SCS soil data
files. This hard copy format does not allow for timely updating.
Most cooperators have individuals with assigned tasks related to
automation of soil data. Soil data systems are becoming more
institutionalized within the cooperating agencies than in the past.
Additional background information is contained in the 1984 report.



Recommendations:

1. To the 1987 National Cooperative Soil Survey Conference steering
committee - DEVELOP AN AGENDA THAT WOULD LEAD TO FORMALIZING ACTUAL
COOPERATIVE WORK IN ACCESSING AND DEVELOPING NCSS SOIL DATA SYSTEMS.

The agenda should focus on national coordination and implementation
of the following recommendations.

2. ADOPT A POLICY TO STRENGTHEN, INITIATE, OR EMPHASIZE COOPERATIVE
WORK ON SOIL DATA SYSTEHS  AMONG AND WITHIN COOPERATING AGENCIES.

National MOU's  should be reviewed to determine if specific language
is needed to facilitate cooperative work and access to NCSS soil
data systems. Cooperators should be encouraged to review their
internal direction to make sure barriers do not exist, and to add
emphasis for cooperative work and access as needed.

3. INSTALL A NATIONAL COMPUTER FILE OF ACCESS INFORMATION FOR SOIL DATA
FILES, PROGRAMS AND SYSTEMS FOR NCSS USE.

Hove the "Soil Data Files" material contained in NSH Part 606 to the
computer file, update as necessary, and add similar information for
each NCSS cooperator. Also include a contact person for each entry.

4. REVISE NSH PART 606 TO INCLUDE A DESCRIPTION OF THE NATIONAL SOIL
DATA COMPUTER FILE AND SCS SOILS BULLETIN BOARD, AND HOW TO ACCESS
AND USE THEM.

5. IDENTIFY INDIVIDUALS IN EACH COOPERATING AGENCY THAT ARE RESPONSIBLE
FOR SOIL DATA PROGRAMS (primary  contact person(s) by cooperator).

Include their name, number and general description of the soil data
program area they work with in the national soil data computer file.

6. CHARTER A NCSS SOIL DATA BASE WORKING GROUP TO MEET PERIODICALLY TO
ACCOMPLISH SPECIFIC TASKS.

The task group should be composed of individuals representative of
soil survey cooperators and have soil data system responsibilities
or experience. This could be a" extension of the existing SCS soil
data workshop by adding a representative from each cooperator. In
addition to tasks identified by cooperative soil survey conferences,
other charges could include:

- Evaluate existing soil data definitions and systems, and propose
measures for coordinated input, access, update and maintenance.

- Explore details for interagency networking as a method to
exchange data and knowledge.

- Actively explore the application of emerging technology (e.g.
electronic soil survey reports and laser disks).



Charge 2 - Identify training needs and sources.

Training needs are described in the 1984 Committee 7 report. Agencies
are providing some training in soil data systems. Still there is a lack
of knowledge of available systems, programs, applications, and training
opportunities. Some training is available locally from schools and
businesses in the use of various microcomputer software. One day
workshops sponsored by state NCSS committees is an effective and low
cost method for interagency training on specific SOil related
applications. California is sponsoring such a workshop in October 1986.

Recommendations:

7. THE WNTC SPONSOR OR COORDINATE INTERAGENCY WORKSHOPS TO FURTHER THE
UNDERSTANDING AND APPLICATION OF AUTOMATED SOIL DATA SYSTEMS.

8. !JNTC AND COOPERATORS PROMOTE THE "DETAILING" OF INDIVIDUALS TO
MCATIONS WHERE SPECIFIC SYSTEMS ARE OPERATING TO GAIN "HANDS ON"
EXPERIENCE.

9. To the 1986 conference business meeting - CONSIDER SOIL DATA BASE
MANAGEMENT AS A THEME FOR THE 1988 CONFERENCE. Also consider
Colorado as a possible location because of the many cooperator
systems located in the Denver and Fort Collins area.

10. THIS COMMITTEE
ABOVE. THEN IT

BE TERMINATED. UNLESS THERE IS NO ACTION ON THE
SHOULD BE REFORMED TO FIND ANOTHER WAY TO DO IT.

Committee Members:

*Al Amen
Dave Anderson

*Tom Collins
Joe Downs
*Earl Ford
*Chuck Goudey

BLM, Denver
SCS, Fort Collins
FS, Ogden
SC?.. Salt Lake City
FS, Juneau
FS. San Francisco, Chairman

*M. Bruce McCullough SCS, Denver
John Nordin FS, Washington, DC
*Tommie Lee Parham SCS, Albuquerque
*Bill Reybold SCS, Washington, DC
*Charles A. Reynolds SCS, Portland
*Wayne Robbie FS, Albuquerque
Wally Zahn SCS, Portland

*Attended conference
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Conference committee: Review the National Cooperative Soil Survey (NC%)
Program

Chairman: James A. Carley. State Soil Scientist
Soil Conservation Service
Spokane, Washington

George Green - (SC%OR)
Phil Derr - (scs-WY)*
Herb Holdorf - (USFS-MT)
Bobby Richardson - (SCS-HT)*
Dave Smith - (USFS-CO)

* - Did not attend the conference June 23-26, 1986.

Charges:
(1) Evaluate current NCSS standards and procedures with an eye towards
eliminating unnecessary activities and streamlining others to accelerate
the once-over mapping of all lands to meet the UCSS standards.
(2) Suggest ways map compilation and finishing can be improved and
accelerated. Included could be ways to automate and accelerate the
processing materials at the National Cartographic Center.
(3) Look at ways to accelerate soil survey editing of original materials,
i.e., public information officers, universities, etc.

as



Report of Conference Coaunittee
Review the National Cooperative Soil Survey

June 26, 1986

Introduction

(NC&Xl  Program

Other evaluations of the soil survey program of the Soil Conservation Service
within the National Cooperative Soil Survey Program (NCSS)  are underway. The
evaluations are looking at means to carry out soil survey program
responsibilities and at the potential for improving productivity. The A-76
study solicited comments from randomly selected soil scientists.

The soil survey program includes a wide diversity of activities and related
dut ies . There is also wide variation in organizational structures and
individual assignments.

This committee attempted to focas on the charges identified for the cornaittee,
and specific interests of the committee members was also considered.

The committee responded by correspondence to the charges early in 1986. The
responses were summarized and served as a focal point for the committee
meeting end discussion at this conference. Three committee members were not
present at the conference, which hampered the correct interpretation of their
conneents by the other committee members present.

The charges of the committee are broad in scope and the response to the
charges were diverse and controversial between individuals and agencies.
Each. of course, has many good ideas and recommendations, but resolution and
agreement by all on the committee were not profound.

Charges  and Recovanendations:

Charne  1: Evaluate current NCSS standards and procedures with an eye towards
eliminating unnecessary activities and streamlining others to accelerate the
once-lover  mapping of all lands to meet NCSS standards.
Reconrmendations:

1. Utilize computer technology as rapidly and efficiently as possible.
Provide available software and training.

2. Restructure the NTC assistance provided in the correlation process to
include the second or third progress field review and comprehensive
review. Attendance at the initial and final field reviews could be
optional.

3. Combining the final field review and final correlation.

4. Combining the SCS-SOI-  and OSBDS FILE. Revise the setting statement
on official series and X11-5 form to be the same.

5. Recoannend  a committee to evaluate the alternatives to publication as
electronic transfer of data in lieu of publication.

6. Provide soil scientists with intensified training in remote sensing
and photo interpretation and ground truth for remote sensing.



Charge 2: SuggesL ways map compilation and finishing can be improved and
accelerated. Included could be ways to automate and accelerate the processing
of materials at the National Cartographic Center.
Recononendations:

1. The map compilation should be done at the soil survey office by the
field soil scientist or by someone under very close supervision of the
soil scientist.

2. Return the map finishing functions and responsibility to the National
Cartographic Center for in-~house  work or for contracting under their
responsibility.

3. Reduce the detail and/or marginal information on published soil survey
maps.

4. The National Cartographic Center to act as 8 “clearing house” between
states and agencies that have cartographic staffs, but could have a lull
in their workload and those states/agencies that have insufficient staff
for their workload for a specific time.

Charne  3: Look at ways to accelerate soil survey editing of original
materials, i.e. public information officers, universities, etc.
Recommendations;

1. Eliminate various sections from the manuscript such as climate and
history sections that are not contributing directly to the needs of the
soil survey.

2. A committee be assigned to review specific soil survey manuscripts
that vary in different ways from the normal NCSS publications. The
committee should consider policy changes and/or identify the changes
needed in the manuscript and how these changes can be accomplished so that
the manuscript can meet NCSS publication quality standard. If the
technical information, series, mapping units, and interpretations meet
NCSS standards. there should be no problem in how its displayed.

‘30



Special Task Force:

Sol1 Survey Procedures--Verlflcatlon of Map Unlt Composltlon

Western Reglonal Cooperatlve Soil Survey Conference

Portland, June I986

&ifg& Make a compllatlon  of procedures used to verify composltion of
map units. Include those from very general tnonquantitatlve)  to most
statlstlcal.

Methods: A questionnalre was sent to Forest Service Regional Sol1
Sclentlsts (Appendix I I. Sol1 Consetvatlon Service State Sol1 Sclentlsts
were querled by telemall.  Recent published Ilterature  was revlewed for
new methods and personal communtcatlons made with lndlvlduals testlng
methods of determlnlng composition of map units.

A summary of responses by the Forest Servlce to the questionnaire  Is
presented In Table I. Alr photo tnterpretatlon Is often used as the basis
for tnltlal dellneatlon of map units. Map unlt and legend design are alded
by traverses of landscapes and spot. observations  of sol1 propertles.
Observations are biased to determine kind and location of components.

Two types of traverses were identified: 1) candom  and 2)
candommaDunlt  In the former, representatlve delineations or
a map unit on randomly selected, completed map sheets are traversed to
determine if the delineations reliably represent the concept of the map
unit as noted in the map unit descrlptlon. The latter method uses
traverses of randomly chosen delineations of the map unit being tested and
compares the observations  wlth the map unit descrlptton.

Once the map Units have been set up, transects are used to verlfy the
percent composition of components and to name the map units. The number
of transects Per map unit varies, depending on the number of components,
the total acreage of the unlt mapped, desired confidence level and the

.; I



Table I.

1. Survey
O&t-

2. compo-
SItIOn*

msoc.
ASSW

3. Twax

Summary of methods used to verify map unit compositlon,  US
Forest Service.

I 3 4 5 6 8 9 IO

3 4 3 4 2 3 4 2 3 4 3 1 2 3 2 3 2 3

x x X X x x x
x x xx xx x X

f Fso F,S SF S S s-00 S,F

4. Methods
TrEw. X X X 50x x x x
Trans. X
spotObs.  x X X 30% X
photo X X X 20% x x

5. Velvl-
OatlonQ
lr8v.
Trans. l-5% X 2/MU 3/MU X  lo-15%

* S=sertes,  F=famiIy.  SO=subgroup,  I%great group
8 prowrtlon of map units verified by 1-t  methods



desired coefficient of variation. Confidence level can vary as a function of
the order of the survey. For example:

level. S
90
80
70

Responses from the Soil Conservation Service are summarized in Table 2.
Specific methods identified by various states will be examined In the next
section of the report.

Air is used primarily as an ald In making initial
dellneatlons and for placing dellneatlon bcundarles In higher order surveys.
Dellneatlons are not observed directly.

Qbservat can be of two types: 1) observat lon of  surface
characteristics lncludlng  vegetatlon, surface coarse fragments, sol\ color,
and landform by a drive-through, scan with binoculars, or hellcopter
fly-by, and 2) sol1 observation  where the sol1 characteristics are noted
from a plt, auger borlng or road cut. Each component of the map unit may
or may not be observed.

Traverses requlre that the mapper enter the dellneatlon and examlne  each
component of the map Unit. Location of observations is based on the
perception of ‘where the components occur on the landscape. Traverses are
used to ldentlfy the components of a map unit and to test dellneatlons
made by air photo Interpretation. Two types of traverses, random block
evaluatlon and random map unit evalutatlon, have already been discussed.

Transects are used to determlne % composltlon of the components of a map
unit and to aid In the naming of map units. Altematlves to transecting
Include estlmatlng proportlons of solls from scattered observations made
during the course of mapping or maklng detalled maps 01 selected areas

. showlng all taxonomic units present, then determlnlng the area of each
component by planimetry. The former method Is Inaccurate and the latter
too time consuming to be sat&factory  for routlne mapplng (Johnson,
1961). Several methods of transecting  and the StatIstICal  analysis of data
collected from the transects will be d&cussed. Other methods used to
determine map unit composltlon, test map unlt purity, and measure sot1
varlabl)lty will also be considered.



Table 2. Summary of methods used to verify map unit composition, Soil
Conservation Service.

Alabama

Arizona

Connecticut

Flortda

llllnols

Kentucky

Montana

Nevada

New York

North Dakota

Pennsylvania

South NTC

Wyoming

Transect
(Steers and HaJek)

Transect
(Johnson)

Cornell and Malne
methods

Transects
(Steers and Hajek)

Transects, field notes

Transects
(Steers and Hajek)

Transects, traverses,
photos

Transects, traverses,
observations,  photos

New York and Maine
methods

Transects

Transects, field notes,
New York method

Transects
(Steers and Hajek)

Transects, traverses,
field observatlons

3 per map unlt

> 1 per map unit

Northeast Region study of
map rellablllty methods

Ground penetrating radar
usedtoruntransects

S- IO per map unl t

Transect method varies wlth
accesslblllty

Northeast Region study of
map reliability methods

7- 12 per map unit based on
acreage, statlstlcs of Cline
or Arnold

Northeast Region study of
map reliability methods

Usually S-10 per map unlt



The basis for transecting 1s that the the total length of a given body along a
straight-line transect is directly proportional to the area of that body
within the limits of the larger delineation transected (Johnson, 1961).

Two types of transects may be used, depending on the ease of recognition
of soil differences  in the field. If soil boundaries are detectable from
surface characteristics, a Wceot cf@&gd may be used. The
directions of the transects in a delineation are selected at random. The
delineation is crossed in a straight line; the number of steps between soil
boundaries is counted. Upon reaching the end of the transect the total
number of steps is counted. The results of several such transects are
recorded and averaged to obtain the proportion of components present. An
example follows:

ect l_
o-11 A

1 l-89 B
89-274 C

274-3 I6 B
316-344 A
344-384 8
384-500 C

O-177 C
177-270 B
270-292 A
292-333 B
333-363 A
363-500 C

Soil Tows R of area
A 91 9. I
B 284 28.4
C 625 62.5

If soil boundaries are not easily recognized  or if the nature of the soils is
unknown, a_oolnt-lnterCeDt  methnd is used. Agaln random directlons  are
chosen for transects and steps are counted along the straight llne. At
regular Intervals feg., every 50 or 100 steps, depending on delineatlon slze
and expected complexity)  soil characteristics are observed from a pit or
auger borlng. The results from several transects are totaled. The number
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of steps assigned to each kind of sell Is proportional  to the area of each
kind of soil wlthin  the delineation. (Also see Appendix 2).

Permissible llmits of error in estlmating the proportion of components
depend on the proportion of the total area occupied by a glven component.
The number of transects per delineatlon and the length of each transect
increases as the irregularity and intricacy of soil patterns increase.

Proportion of MU occupied

v
0.05-0.3

CO.05

le error. %
il0
<20
<50

Steers and HaJek (1979) devised a method for determining map unit
composltion using Worn transe&. The method Is used widely In the
South. The method was developed as a means of determining I) the
composltion of broadly defined reconnaissance mapping units for woodland
planning and 2) the number of randomly selected transects needed to
adequately define soil populations In a map unit. Requirements are that
soil dellneatlons be identified by landscape features with mlnlmum
traversing and observations. The following steps are InVOlVed:
I) Soils are mapped by conventional means; all delineations are
fnvestigated on site.
2) As part of mapping, available transects that represent specific
delineations and typify existent populations of soils are located. One
transect per I20 to 240 ha Is identified, but each dellneatlon, regardless of
size, includes one available transect. Transects are at right angles to
dralnage, include as much range in elevatlon as possible and represent the
typical landscape for the area delineated.
3) A record of each available transect Is maintained. After 20% of the
expected area of a map unit is mapped, transects are selected using a
random number table. The number of transects varies with extent of the
unit, number of delineations, and complexity of soil patterns,
4) These transects are sampled by a point-Intercept method wlth IO to 20
observations, equally spaced at 30 to 90 m Intervals, per transect. Data
are the taxonomic class of soils at points observed.
5) Statlstlcal analysls Includes one-way analysis of variance, provides
estimate of variance and the following parameters: arithmetic mean for %
composltion of each soil component, number of transects needed to
determlne sol1 components at a SPeClflc  confidence level, and confidence
Interval of a mean at a SPeclflc level of confidence.
6) Statistical data is used in Writfng map unlt descriptions.
7) After SO-100% of mapping Is completed another random sampllng Is



made. The population for final random Sampling is the total avaflable
transect population designated on maps. The number of transects selected
is determined based on data from the initial sample. Data from the final
set of transects is analyzed In the same manner as the initial data and is
used in manuscript preparation.

Results illustrating the method from Steers and Hajek (1979) are presented
in Tables 3 and 4. The guideline for conventlonal method transecting was a
minimum of one IO-observatton  transect per delineation and at least one
IO-observation  transect per 284 ha mapped.

Two of the important Iimltations of this method are: I) this method 1s not
designed for location of soil boundaries, and 2) the soil survey Is conducted
with a specific land use in mind. Based on experience with this method, the
following conclusions and suggestions are offered:
I) Five transects per map unit will be adequate only a small percent of the
time.
2) If data analysis indicates  that IO- 14 transects are needed, the map unlt
may need to be divided Into two units.
3) If analysis indicates  15 or more transects are needed, unit Is too
variable and should be dlvlded.
4) Complete data must be collected at each observation point, inciudlng
soil characteristics, vegetation and geometric landscape features.
5) In dissected, level-bedded terrain,  diagonal transects from base of the
map unit to the top give the best coverage of landscape components in
relation to proportlon of occurrence.

Edmonds et al. ( I985a) used a Ested sv (Fig. I) to determine
the contrlbutlon  to total variance of the variance due to delineation, due to
site, and due to profiles in map unfts from the Piedmont, Coastal Plain, and
Rldge and Valley regions of Virginia. The percent of total variance
contributed by each of the above three components was estimated by
dlvldlng variance contributed by each component by total variance. The
variances contributed by delineatlons, sites and profiles, respectively,
were estlmated by:

SD= (MSo-MSS)/bcr,

$S=(MSS-MSPYcr,

02p=(MSp-MS,)/r,

where MSD is mean square for dellneatlons,  MSS is mean square for sttes,

MSp is mean square for PrOflIeS, MS, is mean square for error, r is number

of reps, c Is number of proflles  per site, and b Is number of sites per
dellneatlon. ReSldUal variance is estlmated by MS, Total variance was

estimated by summing the four component variances. Several physical,



Comparison of means and sample slze by random and conventional
procedures for two mapping Units in Talladega Co., Alabama
(Steers and Hajek, 1979).

Table 4. Man-day effort comparison between random and conventional
transect methods (Steers and Hajek, 1979).
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Fig. 1 Dlagrammatlc representation of the nested-sampling design. Three
delineations with three sites per delineation and three proliles per
site. Distances  between profiles were 57m (Edmonds  et al., 1985a).

chemical and mineralogical properties of the soils collected were
measured and the variance of the means calculated. Results show that
mutually exclustve  units of these properties were not delineated by the
map units tested. In most instances the small map scale prevented the
mapplng of distributions of these laboratory determined properties as well
as varlablllty in observable soil properties that exhibit variation over
short distances. They conclude that attempts to make ranges In soil
properties in map units correspond to ranges defined for official soil
series are pointless because sol1 properties do not lend themselves to
hierarchical arrangement and small map scales prevent their being mapped.

The nested sampling design has been combined with the polnt-intercept
transect method to study soil map units in the Adirondack Mts. of New York
(R. C. Somers, personal communication). Three soil pits, arrayed along the
contour, are examined In a 0.08 ha plot at each stop along the transect.
Preliminary results show that transects that do not include observations of
the horizontal variability over short distances overestimate the purity of
the map unlt. in areas where sol1 patterns are complex, broader map units
should be designed to accommodate disslmllar inclusions.

Purlty of consoclatlon map units of soils with pachlc molllc eplpedons
KalClC Pachlc Argixerolls)  In northern Utah was tested using a chl_sauare
method (Badamchlan,  1978). The map Units contained soils with molllc
eplpedons 60 cm thick. Selected delineations were grldded; data collected
were the proportlons of samples that fit the characteristics of 1) the
named soil, 2) inclusions, 3) the named soil, except for thickness of
eptpedon (mfsclasslfled),  and 4) neither the named soil nor named
inclusions (not classified). The StatiStiCal  analySeS were conductedwith
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the assumption that 75% of the observations would fall wlthln the range of
characteristics of the named soil. Tables 5 and 6 summarize the results of
the field observatlons and the statistical analyses.

The test of goodness of fit proceeds as follows:

Ho: proportion of named solI = 0.75
Ha: proportion of named soil f 0.75
Reject Ho if X2 ) X2tk_ ,I( 1_s~,  where k = 2, a -0.05

x2 -61 .48

X2( 1 )( 0.95) = 3.84

Since the calculated chl-square 1s greater than the crltlcal value, the Ho is
rejected. By lnspectlon, the proportion of the named soil is much less than
0.75. The confidence interval for the above proportlon Is

P + $2 J(PW2L p - 861175 = 0.49,
q- 1-0.49-0.51,
z = 1.96

0.49 L 1.96 &0.49X0.5 I V2

0.47 < D < 0.56

The proportion of the named soil 1s somewhere between 0.42 and 0.56, with
0.95 conf ldence.

&!ostatl$& have been used to quantify spatial variation in soll
propertles teg., Campbell, 1978; Yost et al., 1982).  The extent to which
propertles at a polnt represent the unsampled neighborhood depends on the
degree of spatial dependence that exlsts among samples. Semlvarlograms
are used to measure spatial dependence. A semlvarlogram Is a plot of the
semlvarlance vs. distance between measurements. The average rate of
change of a property over distance can be estimated by the semivariance
Oh). For a sequence of measurements (Y) equally spaced at lnterval h, the

semlvarlance is (Campbell, 1978):

lh=T/2c  1 (Y(i+j) - Y(,))2]

The semlvarlance is equal to one-half of the expected value of the squared
differences  between values of Y at locations (1) and Cl+j), and is calculated



Table 5. Summary of results of observations  for mapping unit.

QOV

Named sol I
lncluslons

A
B

Mlsclasslfled
Notslfled

Total

No. of Samples Sk
86 49. I

6 2.4
20 11.5
49 28.0
14 8.Q

175 100.0

Table 6. Summary of chl-square analysis  for map unit components.

Cleslflcatlon Observed Expected (O-EJ2/2

Namedsoil 01=86 E,=175(75/100)=131 (86-131)2/131=15.46

Notnamedsoil 02=89 E2=175-l31=44 (89-44j2/44=46.02

Total 175 175 x2=~((O-E)2/E)=61.48

II
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for integer multiples of h, with samples always selected to form a straight
line. Fig. 2 is an idealized semivariogram, which is a plot of semivariance
against distance measured In multiples of h.

RWOE +I-,Ko- ---------_c

‘hY----
h-

Fig. 2. Idealized  semfvarlogram (Campbell, 1978).

At distance L, the range, the semlvariance  reaches a maxlmum and remains
constant. The range Is defined as the distance at which semlvarlance
approaches to wlthln an arbitrary small distance, & , of the maxlmum
variance, Ko.

Two solls In Kansas, Ladysmith (Pachlc Argiustolls)  and Pawnee (Aqulc
Argludolls),  were grid sampled at 10-m intervals  (Fig. 3). Sand content and
pH of the B horizon were measured and semlvarlances calculated.
Semlvarlograms are shown In Fig. 4.

Fig. 3. Detalled map of the boundary between the two mapplng units
(Campbell, 1978).



0 10 iv 30 10
hams

a) Ladysmlth sand content b) Pawnee sand content

c) Ladysmith pti d) Pawnee pH

Fig. 4. Semivarlograms for sand content and pH of Ladysmlth and Pawnee
solls (Campbell, 1978).



Both properties have much hlgher semlvarlance in the Pawnee area than the
same properties In the Ladysmlth area. Semivariance for the Ladysmith
sand content attains Its maximum at a distance of 30m. For the Pawnee
sand content, semivariance does not become constant even at 40m. This
means the subarea is not large enough for accurate estimation of sand
within the Pawnee area; a larger sampling area is required. Full variability
of sand content is attained within a distance of 30m in the Ladysmlth area;
in the Pawnee area, a distance of at least 40m is required to determine the
full variation in sand content.

The semivarlogram for pH has a hlgher maxlmum in the Pawnee area than In
the Ladysmith area. Maximum levels are attained at the first sample polnt,
a distance of IOm, and indicate an absence’of continuity between adjacent
samples. Closer sample spacing is required to determine the continuous
varlatlon in distribution of pH values.

Geostatlstics can be used to measure the variation in soil properties
within map unlts and the Information obtained from the lntenslve study
could be applied to other similar sol1 bodles, provided it 1s possible to
define relationships between the place-to-place varlatlon and directly
observable sol1 or landscape features, The method can also be used to get
an approximation of the number of samples needed to estimate mean values
of a property at a specified level of accuracy and confidence and to
determine the Spacing at which samples should be taken.

Three methods used to test maD reliability will be revlewed briefly. These
were methods developed and tested in the Northeast Region. The Qcn.eU
method (Appendix  3) was developed for SMSS to aid developlng countries in
assessing the quality of Sol1 Resource Inventories. Detailed procedures are
glven in the SMSS Tech. Monograph 4 WlSS,  1979). Ground truth procedures
compare expected with observed selected soil properties at a minimum of
30 polnts per map sheet. Each selected property at the slte is Is glven a
numerlcal score based on how closely the predicted and observed property
compare. The scores are summed for all polnts on the map sheet. At a 90%
probabillty level, a Purity rate of 250% and a strongly Contrasting rate
< 15% are requlred for acceptabi I I ty.

The method evaluates both the purity level and error rate of the soil map,
quantifies those soil qUalitleS evaluated for a specific purpose and has a
strong statistical  standard. The method does not evaluate the accuracy of
sol1 map boundaries, it 1s quite tlme consuming (IO days to make one
30-polnt evaluation), data gathering may require the expertise of a sol)
scientist,  It does not evaluate how well the soil map unit description
documents the soll-landscape features, and it may bias the evaluation
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toward larger map units--points  In small or narrow units may be rejected
because they fall too close to the boundary.

The New Yo&, method (Appendlces  4 and 5) evaluates maps based on the
magnitude of error and the number of errors per minimum Sloe dellneatlon.
Approximately one square mile  Is evaluated per map sheet. Fteld sheets are
transected; each map untt crossed Is examlned. Estimates are made, based
on landforms, of the number of acres deviating from or at variance with the
expected predetermined soil features. Results for each map sheet are
compared to the allowable number and sizes of variance allowed for each
feature class. If the number or size of variance  exceeds the maximum
allowable value, the map Is constdered  to be unacceptable.

This method is rapid (seven hours per sheet), It may have value as a
training aid in ldentlfying areas where soil scientists have trouble properly
classlfylng a certain soil property, it evaluates features important to the
functlonal quality  of the map, it evaluates both boundary errors and
classification  errors, and It provldes a concrete evaluation (acceptable or
unacceptable) of map adequacy. The method has a weak statlstlcal basis,
the allowable variance table Is often too restrlctlve  and needs revlston,
and map unit composltion and cartographic quality are not evaluated.

The &&te method (Appendix  6) provtdes an error rate per square inch of the
map sheet. Ten items are evaluated and weighted for the seriousness of
the error. Ten to twenty percent of the map area is randomly selected for
evaluation. The error score is totaled and compared to a prevtously
established tolerable error limit score. The procedure uses the same field
procedures as the New York method. In addltlon, cartographic and map unit
evaluation items are reviewed in the offlce. Using this method, an error
rate per square inch of a map determined to be “unacceptable” by the New
York method was about two times as high as the error rate of a map found
to be “acceptable” by the New York method ( 18.2 vs 10.4 per square inch). A
score range could be chosen to mark the acceptable-unacceptable limit.

This method is the least time consuming, It combines cartographic and map
unit description evaluation with map unit ldentlflcatlon and boundary
placement, It can be applied to any scale map, and it evaluates field sheets
of ongoing surveys. It lacks statlstlcal reliability,  requires subjective
judgements to make ratings, does not account for the magnitude of map
unit and boundary errors, it does not weight number of errors against the
total number of map Units or Soil boundaries,  and .ln its present form it Is
not designed for published soil surveys nor does It provide an
acceptable-unacceptable rating.

15
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Appendix 1
SOIL HAP UNIT COMPOSITION

1. Order of Survey (NCSS co. 1, 2, 3, 4, or 5)

2. Composition of Map Onits (a, b, or c)

a. Associations of Soils

b. Soil Series (or other monotaxal components) and complexes

c. Other

3. Taxononic  Level of Soil Identification in Legend
.*

4. k!+thod of Determining Hap Unit Compcsitios

a. Traverses

b. Transeots

c. Spot observations

d. Air photo interpretation -_

e. Combination of above, specily

f. Other

5. Are some map units verified by independent methods?

If so, what percentage of the map units are verified?

Hethod of verification (a, b, c, d, 0, or f from QUestion  4) ,_



Appendix 2

Soil TN0 Line-Intercept Point-InterceDt
Component Pmportion Lengbh Est. No. of Est.
Symbol of Total Proportion Stops Proport ion

.: of A r e a o f  A r e a

16A 3Lh% 2t-q 33.4% 23 3 6 %

m lJ9.7% 39b h7.l%  29 is%

2& X5.5$ 1 6 2 19.3% :2 198

: Cmparison  of  estimted proportions,‘using line-
intercept and point-izltercept  xsthods,  with tNe
prcportions  in a sample rrap delineation.
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Appendix 3

CORNELL - SCS METHOD

SRI Evaluation For Major Urban Interpretations

Middlesex County, Connecticut - Atlas Sheet 33

and E Predicted Soil Properties -- ( ) Observed Soil Proper t ies

COMPONENT

SOILS DEPTH S T O NI N E S S FLOODING

1. Hollis - Charlton A  (A) 8  (C)

2. Char l ton  - Hollis c  (C) E (8)

3. Charlton - Hollis A  (A) 8  (8) A (A) I 1
4. Hollis - Rockoutcrop c  (C) 8  (C)

Etc.

25. Charlton - Hollis

Etc.

A  (A) E (E) C  (A) 4

30. Hollis- Rockoutcrop c  (0 C  (C) A  (AI 3

T O T A L :  6 7

SCORF:  l- A l l  Cor rec t
2- 5 2  A d j a c e n t  C l a s s e s

AVERAGE: 2.23

3- > 2 Adjacent Classes or 1 Non-Adjacent Class
4- > 1 Non-Adjacent Class ~.

I
PURITY = Score 1 + Score 2 STRONGLY CONTRASTING

.Total Sample Points

= 6 + 12130  =  6 0 %

= Score 4

Total Sample Poi

= l/30=3%  .



T r a n s e c t  * 1

Evaluated by:

SIlverman,

Appendix 4
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NEW YORK M E T H O D -t’liito + 255-O? ‘.
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~>L ~; :.MAPACCURAC+.CHECK  .  ..
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,_patot Mawed  b y :  Sllverm~n8tza183,  .~
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Dopth‘to -Drilnigo Family  ~.
Rosk ctarr TOxturo



Append’x 5

SOIL MAP ADEQUACY TABLE

(NEW YORK METHOD)

Class Variances and Size of Variances Allowable
(in 1 so. mile area) for Common Soil Feature Classes

Area Evaluated - SaratOW COunty.  New York, S.S.

Maximum Number of
Eauivalent Minimum-
Size Delineations

Class Having Indicated Field
Variance to be Sheet

Soil Feature Class Variances Acceptable 2JJ-87

Field
Sheet
2JJ-7

Depth to Bedrock or 1 . 5

Impervious Layer 2

3

Natural Drainage Class t

2

3

Flood Hazard 1

Family Textural Class 1

2

3

Slope Class

(Reaction. stoniness and surface Acceptable Unacceptable

texture also evaluated.) (20 obs.) (16 obs.)

2

1

5

2

1

2

a

2

1

6

3

1

7

2

a

4



~Appendix  6

l&NE M E T H O D.z ,.
A& EVALUATED - SARATbGi COUNTY, NEW YORK, 9.3.

_. ‘.

1 . . ~,. y:,  ̂ _ >‘

Itam _: >.‘: .
-_

‘:;, .~..~~,:‘._~_i~.-:..  ;;

1elght
- -

1. Map unlta not correctly Idetn’tlfl~d,‘~

2. Map unit boundarlos  lnaccurato.’
,,...~.

_._ .-.- -__ __.,..  _.. ,_-..

3. Detail o n  m a p  n o t  a d e q u a t e .
-_-__.. _.._

: 4. Map unit  d e l i n e a t i o n s  a n d  symbol#

not neat or not Ieqlbla.
-.-- __.-_

5. Soi l  boundarlea not loinad wtth -

adlacent rheets. >
‘;

- .-- ._
*

6. Cultural features not In legend. r :+

( 7. Incorrect location of olvll boundarlar

or cultural frrturos.
---_

8. I n a c c u r a t e  Isbellnq oi stream&

rivers,  etc . , and cultural (oaturea.
__- _-___-

2. Map scale,  N.  arrows.  acreago,  map-

per’r name,  etc. ,  missing or ln-
accurate.. ..-. ..- -__---

10. Mao unit descrlptlon i n a d e q u a t e .

TOTALS
-.-

-I

I_
N O . of Error8

P e r  S q .  I n c h-

2JJ-87 255-7

.13 .2!i

.19 .25

- -

- .18

- -

- -

- -

- -

,

I

0.2 -

I

-

;I.‘”.2.

.

_.

Score .!,
-..- -__ ~.

_a. 1. .A’

; ‘L- ;~. ..
..‘,.

- -

- -

A -

.24 .24

10.4 18.2
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WESTERN REGIONAL WORK PLANNING CONFERENCE
OF THE

NATIONAL COOPERATIVE SOIL SURVEY

Report, Task Force B: Future Role of NCSS Soil Scientists after Soil Surveys

Upon receiving notice of appointment to this Task Force, I had momentary
c o n c e r n  a s  t o  t h e  r e l i a b i l i t y  o f  m y  c r y s t a l  b a l l ,  a s  w e l l  a s  f o r  t h o s e
avai lab le  to  the  team ass igned! We have,  however,  looked deeply,  pooled
our perceptions and those of  others to provide this view.

The starting point for the Task Force is provided in the charge from the
Steering Committee,  namely - “ T o  d e t e r m i n e  t h e  r o l e  o f  s o i l  s c i e n t i s t s
a f ter  the  once -over  so i l  survey  i s  complete” . The “once-over” so i l  survey
r e f e r s , o f  course , to the current NCSS goal to complete modern soil mapping
of  the  ent i re  United  States  by  about  the  year  2000 . The program ,is to
p r o d u c e  s u r v e y s  o f  O r d e r  2  i n t e n s i t y  f o r  a l l  a r a b l e  o r  i n t e n s e l y  u s e d
lands, and Order 3 or 4 intensity surveys for forest,  range and watershed
lands. Questions have been raised by some to the effect - once the mapping
i s  d o n e , w h a t  f u r t h e r  n e e d  i s t h e r e  f o r  s o i l  s u r v e y o r  s c i e n t i s t s  i n
governmental employ, in fact will  not the need for a National Cooperative
Soi l  Survey  be  at  an  end? To th is  there  i s  one  c lear  answer  - “ B y  n o
meansl”  Let us develop the rationale for this answer.

The opening talks for this Conference have addressed near future concerns
and plans for the NCSS, some of which lead us toward the “once-over” goals.
But this Task Force must try to look beyond this into the first quarter or
f i r s t  h a l f  o f  t h e  2 1 s t .  c e n t u r y . As an aside, i t  i s  appropr iate  that  we
give thought at this Conference to both the near and farther future of  soil
scientists and the NCSS, for this is the centennial year of  the publishing
o f  Dokuchaev’s  ( 1 8 8 6 )  c o n c e p t s  o f  s o i l  g e n e s i s  a n d  c l a s s i f i c a t i o n  t h a t
marked the beginnings of developing soil knowledge as a science rather than
an art . I t  i s  o f  further  interest  to  note  that  i t  was  a  s imple  map o f
Russ ian  so i l s  prepared  ear l ier  by  Chevlovsky ,  a  renown natural i s t  o f  the
time, that stimulated Dokuchaev.

There are various ways to make predictions of  future events. One is by
util izing our past experiences and/or knowledge of  past events and building
upon these. Your Task Force has selected this method.

T h e  r e c o r d  o f  t h e  p a s t  8 6  y e a r s  o f  s o i l  s u r v e y  i n  t h e  U . S .  s h o w s  a
sequential pattern of  changes in the overall  management and objectives of
the  survey  that  corre late  interest ingly  with  three  important  th ings  that ,
in  themselves , h a v e  p r o g r e s s i v e l y  c h a n g e d  o r  p e r i o d i c a l l y  occured o v e r
time, and that  can  be  expected  to  change  or  occur  in  the  future . These
are :  1) our  knowledge  and  concept  o f  so i l s ;  2 )  our  methods  o f  v iewing ,
perceiving, analyzing and mapping soils; and 3) the unforeseen emergence of
kinds of land uses that will require documentation of previously unobserved
Of u n r e c o r d e d  s o i l information, a s  w e l l  a s  p r e s e n t a t i o n  o f  e x i s t i n g
information in greater detail .

Soil  survey work from 1900 to about 1913 had a strong geologic bias.  An
i n i t i a l concept a n d  d e f i n i t i o n  o f s o i l  s e r i e s and s o i l types  were
developed. Both were grouped into soil  provinces largely akin to geologic
or physiographic provinces. The initial  concept of  the series only vaguely
resembled our current concept. I n  1 9 1 3  a n d  s h o r t l y  t h e r e a f t e r ,  t w o
important events took place. Both had profound effects on soil  survey at
the time and for years to come. First - the automobile was introduced as a
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t o o l  f o r  s o i l survey, i n i t i a l l y  i n  C a l i f o r n i a  a n d  N e b r a s k a  a n d  soon
thereafter in other parts of the country. Second - and probably of greater
i m p o r t a n c e  - Curt is  Narbut  i n t r o d u c e d  t o  t h e  s u r v e y  c o n c e p t s  f r o m  t h e
Kussiao  schoo l  o f  so i l  s c ience  through his  t rans lat ion  o f  Glinka’s ( 1 9 1 4 )
German publication on kinds of soil formation and soil groups of the world.
Marbut also b e g a n  f o r m u l a t i n g  h i s  own i d e a s  a n d  w a s  s o ” ”  s t r e s s i n g  t h e
importance of classifying soils mainly on a morphologic basis rather than
o n  a  g e n e t i c  b a s i s  i n v o l v i n g  f a c t o r s  a n d  p r o c e s s e s . According  to  Macy
Lapham  (1949)  - o n e  o f  t h e  f i r s t  W e s t e r n  I n s p e c t o r s  f o r  t h e  D i v i s i o n  o f
Soil  Survey, Bureau of Soils - Marbut’s  action during this period sparked a
revolution in thinking among soil  scientists of  the day. This was possibly
similar to the stimulation and controversy many of us experienced in the
early 60’s with the introduction of the 7th Approximation.

From World War I years through the ealy 30’s, we see a generation of  soil
surveys  re f lec t ing  the  concepts  o f  so i l  c lass i f i cat ion  and re lat ionships  to
l a n d  u s e  t h a t  a r e  s u m m a r i z e d  i n  Harbut’s ( 1 9 3 5 )  A t l a s  o f  A m e r i c a n
Agriculture.  Through his leadership soil  series,  as a concept,  developed to
a point much closer to that of the present day.

I n  t h e  e a r l y  3 0 ’ s  t o  40’s, aerial  photos replaced topographic quads “r
plane tab le maps  as f i e l d sheets , and Marbut’s s y s t e m  o f s o i l
classification was replaced by the incomplete 1938 system of Soils and Men
(1938). Annual and biennial conferences and committees were addressing
numerous questions concerning criteria for consistent as well  as improved
s o i l character izat ion . Findings, c o n c l u s i o n s  a n d  p r o p o s a l s  from t h e s e
groups culminated in the Soil  Survey Manual (1951).  During this period, a”
improved generation of soil surveys appeared.

The era of  the “modern soil  survey” had its beginning in the early 50’s,
implemented by the concepts in the then “new” soil survey manual. It was
guided by an updated, b u t  s t i l l  u n s a t i s f a c t o r y ,  1 9 3 8  s y s t e m  o f  h i g h e r
c a t e g o r y  s o i l  c l a s s i f i c a t i o n . Current ly ,  we may view this period as “early
modern” .  I t  las ted  for  about  15  years  unt i l  the  o f f i c ia l  adopt ion  o f  So i l
Taxonomy in January 1965. The present era in soil survey was ushered in at
that time, and I’m sure from our own experiences, we are well aware of the
further changes that have taken place in the past 20 years.  These in turn
have  led , or are  leading  us  to  modi f i cat ions  in  our  ways  o f  making  the
national s o i l survey. F o r  a  “ u m b e r  o f  y e a r s  w e  h a v e  c o n s i d e r e d  s o i l
surveys of  post-1950 publication as part of  the genre of  modern surveys to
be completed on reaching the “once-over” survey  goal  at  the  turn  o f  the
century. I f  at  that  juncture , we annowe  the completion of the survey and
the  avai lab i l i ty  o f  the  reports , point with pride to a job well  done,  but
do no more, we will have failed our century- long  task!

NOW, let  us  turn  our m i n d ’ s  e y e  t o w a r d  t h e  f u t u r e . O u r  h i s t o r i c a l
perspect ive  o f  the  U.S . soil  survey and our current  knowledge  indicate  to
u s  t w o  a r e a s  o f  i m p o r t a n c e  f o r f u t u r e  s o i l  s c i e n t i s t s  f o l l o w i n g  t h e
“once-over” survey. One is national,  the other is global.

Our current future view of the national area perceives the need for soil
scientists in 5 important areas.

1. S o i l  s c i e n t i s t s  w i l l  b e  i n v o l v e d  i n  updatin_g, improvink_or
intensifying soil data inqleviously mapped areas. I n  d a y s  t o  come,
new l a n d  u s e s ,  n e w  i n f o r m a t i o n  n e e d s .  n e w  m e t h o d s  o f  s e c u r i n g
information, and new knowledge a b o u t s o i l s w i l l  SO”” m a k e  man;
“ o n c e - o v e r ”  so i l  surveys  obso lescent  or o b s o l e t e . I f ,  a s  h a s  b e e n
postulated by some, good  so i l  surveys  have  a  use fu l  l i f e  o f  about  30

I
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years, many, i f  not most of  the “once-over” surveys will  be in need of
updating, p a r t i c u l a r l y  t h o s e  c o m p l e t e d a n d  p u b l i s h e d  d u r i n g  t h e
1950-1970 period. In addition, unfortunately, sane surveys have been
poorly done or the correlation process was bypassed. These could and
should be high priority areas for ~-e-survey.

2 . S o i l scientists will  be improving, intensifying and extending our
knowled_gto  interpret  (predic t )  so i l  behavior . At  the  current  rate
of land development and changes or intensification in land use,  there
is eve” now an increasing need for competent soil  scientists to study,
gather data, and develop new or improved soil interpretations to guide
management and to avoid or minimize mis-“se of the land. A” important
p a r t  o f  t h i s  t a s k  i s  a n d  w i l l  b e  g e t t i n g  t h e  i n f o r m a t i o n  i n t o  t h e
hands  o f  dec is ion-makers i n  a  p a l a t a b l e  f o r m  t h a t  w i l l  e n c o u r a g e
appl i cat ion . So i l  interpretat ion  i s  see”  as  a  cont inuing  need  that
wi l l  grow and require  the  ta lents  o f  many wel l  t ra ined ,  as  wel l  as
f i e l d - e x p e r i e n c e d  s o i l  s c i e n t i s t s  - asswning  t h e  n a t i o n ’ s  l a n d  e t h i c
remains dominantly one of stewardship.

3 .  Sgi-1 s c i e n t i s t s w i l l  b e  n e e d e d  a s  l o c a l  s o i l l?SO”I-CC?
s p e c i a l i s t s to  extend ex is t ing  in format ion  and to  work  with  loca l
users. With more intensive land use, there will be need for something
more than conservation-generalists or prescription technical guides to
inter face w i t h  l a n d  users  a n d  d a t a  b a n k s . F o r  e f f i c i e n c y  a n d
e f f e c t i v e n e s s , t h i s area s h o u l d  b e f i l l e d  w i t h  s o i l resource
s p e c i a l i s t s , so i l  sc ient is ts  who  are  t ru ly  res ident  experts  that  can
interpret  ex is t ing  so i l  in format ion , as well  as identify and work on
prev ious ly unrecorded, b u t  n e w l y  r e v e a l e d facets o f  t h e  l o c a l
soilscape as an aid and service to users.

We must r e m e m b e r  t h a t  i n  c u r r e n t  O r d e r  2  s o i l  s u r v e y s ,  a c t u a l
subsurface inspection of the soil  continuum during routine survey is
a b o u t  1 part  in  10  mi l l ion  by  vo lume,  i f ,  on  the  average ,  there  has
b e e n  a t  l e a s t  o n e  a u g e r  i n v e s t i g a t i o n  s i t e  p e r  1 0  a c r e s . Even a
ten-fold increase leaves most of  the continuum unobserved. Accurate
mapping  does  not rely solely on augered  or excavated site information,
but correlates other observable features as well  to determine probable
map “nit patterns. Map unit design in itself  aids in determining the
des ired  qual i ty contro l for an area. However, with increased
land use  intens i ty  in  the  future , the undersanding, determination and
i n t e r p r e t a t i o n  o f  i n c l u s i o n s  i n  p r e v i o u s l y  m a p p e d  “ “ i t s  w i l l  b e  a
focus  o f  invest igat ion  for  many so i l  sc ient is ts . This may also lead
to decisions for more intense (Order 1) surveys of  parts of  previously
m a p p e d  a r e a s  - ca l l ing  for  t ru ly  exper ienced  so i l  s c ient is ts  ab le  to
apply advanced techniques of the times.

4 .  soil sc ient is ts  wi l l  be involved in application and augmentation
of automatic data processing systems in support of the three foregoing
_ _ _  C u r r e n t l y ,areas. we are presumably phasing out of a period in world
history character ized  as t h e  I n d u s t r i a l  R e v o l u t i o n  a n d  i n t o  a n
Information Revolution. The development of  computers,  models,  data
management systems and telecommunications is leading the way to make
avai lab le methods and m e a n s  o f process ing current s t o r e s  o f
accumulated  in format ion  in  ever - increas ing  and,  hopeful ly ,  e f f i c ient
ways.



The probable f u n d  o f c o l l e c t e d d a t a  u p o n  c o m p l e t i o n  o f  the
“once-0ver’l  soil .  survey alone  can he  s tagger ing  in  terms o f  current
thinking. Beyond th is  t ime, even more a m a s s i n g  o f  d a t a  c a n  b e
cnvisi~oned. This points to the need of a newer breed of soil
s c i e n t i s t , one well  versed not only in pedology,  but in the ways of
artifici,al i n t e l l i g e n c e , c o g n i t i v e  s c i e n c e , and management theory.
McCracken and  Cate  (1986)  have  out l ined  the  poss ib i l i t i es  o f  th is
intriguing field in the latest Soil  Science Society of  America Journal
as it  may relate to improving our abilities to handle vast amounts of
s o i l  d a t a , and to understand better and to improve our system of soil
c l a s s i f i c a t i o n .

5 . So i l s c i e n t i s t s w i l l c o n t i n u e  t o conduct  bas ic  research  and~--___-~
analyt ica l  serv ices .- - Underg ird ing  the  operat ional  act iv i t ies  o f  the
National Cooperative Soil  Survey in the 21st.  century, as in the 20th.
century ,  wi l l  be  the  cont inuing  need  for  research  into  the  nature ,
genes is , a n d  b e h a v i o r  o f  s o i l s , a s  w e l l  a s  f o r  r o u t i n e  o r  s p e c i a l
characterization analyses. There is a great deal we do not know about
s o i l s  n o w , nor  are  we  l ike ly  to  have  learned  a l l  we  need  to  know
within 25 to 50 years.

The link between NCSS and the Experiment Stations of the Land Grant
Univers i t ies  and other  educat ional / research  inst i tut ions  must  not  be
broken or weakened. It should be strengthened for mutual advantages.
T h e  f i e l d  w o r k  o f  t h e  N C S S  p r o v i d e s  a  comprehensive m e a n s  o f
unearthing the uncertain or the unknown about soils for cooperating
r e s e a r c h e r s .  W i t h o u t  t h i s  l i n k ,  t h e  s o l u t i o n s  t o  o u r  p e d o l o g i c a l
quest ions  in  re lat ion  to  the  nat ion ’ s  use  o f  i t s  lands  would  be  far
less  coord inated , more  sporadic  and  less  e f f i c ient  in  further ing  our
need to know. In addition, it  is through this l inkage that education
a n d  t r a i n i n g  o f  f u t u r e  s o i l  s c i e n t i s t s  i s  e f f e c t e d . With increasing
s o p h i s t i c a t i o n  o f sc ience and technology, c o u r s e s  f o r  p e r i o d i c
updating of  professional soil  scientists should become part of  regular
University Extension.

O u r  &bal p e r s p e c t i v e  o f  t h e  s o i l  s c i e n t i s t  i n  t h e  2 1 s t .  c e n t u r y  i s
based, ---’in  part , on current international interest and development in Soil
Taxonomy. The Soil Management Support Services of the SCS, in conjunction
with the International Benchmark Sites Network for Agrotechnology Transfer
i s  r e a c h i n g  o u t  t o  o t h e r  c o u n t r i e s  a n d  s c i e n t i s t s  i n v o l v e d  i n  t h e  s o i l
genes is , c l a s s i f i c a t i o n and cartography a c t i v i t i e s  o f the various
Committees of t h e  I n t e r n a t i o n a l  S o i l  S c i e n c e  S o c i e t y . SNSS i s  a l s o
involved with IBSNAT in the development of an ambitious system for eventual
global appl i cat ion  - the Decision Support System for  Agrotechnology
Transfer. In order to complete and validate this system, many disciplines
wi l l  be  ca l led  upon for  input , not the least of  which will  be that of  the
s o i l s c i e n t i s t . T h e r e  i s e n l i g h t e n e d  n a t i o n a l  s e l f - i n t e r e s t  i n t,his
endeavor. With  est imates  o f  wor ld  populat ion  approaching  5  b i l l i on  by
about  the  year  2000 , and prospects  o f  cont inuing  increase  in  the  years
ahead, d e m a n d  f o r  a r a b l e  l a n d  f o r  f o o d  a n d  f i b e r  p r o d u c t i o n  a n d  t h e
intens i ty  o f  land  use  wi l l  acce lerate  amazingly . We can look forward to
s igni f i cant  s tress ing  o f  the  wor ld  ecosystem - and that can affect U S  a l l !

The need for effective land management strategies are apparent now and
will become more demanding with time. Many possible future crises in our
planetary  environment  wi l l  invo lve  the  so i l s  o f  the  wor ld .  To  us ,  as  so i l
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scientists, it is clear that systems such as Agrotechnology Transfer are a
rational approach to such problems bringing to bear knowledge and
experience of successful land management strategies from one or more areas
of the world to other areas deficient in such knowledge or experience.
A recent publication, available through Science News, Inc., attempts a

serious, and somewhat optimistic, projection of future times. It is titled
The Third Millenium, A History of the World: AD 2000-3000. In it, the
21st. century is part of a nearly 200 year "time of crises" fueled by
population increases, energy dislocation and shortages leading to great
intensification of less-than-successful subsistence farming in
underdeveloped parts of the world, extensive deforestation, progressive
desertificaton, and atmospheric degradation. A solution to these crises in
food and fiber production, following an amelioration of and partial
solution to energy needs, is postulated in this book as the result of
s"ccessf"1 developments in bio-technology and bio-engineering. No
insightful mention is made of the vital role that knowledge of our soil
resnurces might play in such a senario. We see in such predictions,
unfortunately, a" all-too-prevalent lack of awareness in much of society of
the importance of soil, in all its splendid variability, to the successful
solutions of many land management and use problems.
With these thoughts in mind, we foresee the continuing need for soil

scientists, well versed in pedology, soil behavior and interpretation to
serve not only national needs, but international ""es as well. The
development of technical classification systems for a variety of special
needs in data processing may equal, and in places exceed, the continued
development of the natural system of Soil Taxonomy. This is not to say
that these systems should z will be antagonistic, but rather that they
should be complementary and supportive.
Projecting beyond the turn of the century, will we eventually see a

Global Cooperative Soil Survey of sorts? Will we see a Global Cooperative
Extension Service? Only time can really tell!
We would like to close this report with the following (2001 Theme).

Thus, gentlemen, spake Zarathustra, your Task Force's theme - looking
forward to the year 2001 and beyond!
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REPORT OF WEST RYGIONAL  SOIL TAXONOHY  COMMITTEE

MAY 1984 TO JUNE 1986

CONMITTEE ACTIVITIES

1. Thor Thorso”,  SCS. Oregon, and Alan Busacca, Washington State University
were appointed to serve on the committee to 1988.

2. Earl Alexander, FS. California. and Ike Ikawa, University of Hawaii will be
retiring from the committee at this conference.

3. Reviewed 13 proposed changes or amendments to SOIL TAXONOMY. Most of these
originated within the Western Region.

4. Reviewed a number of ICOM circulars or reports. At least 12 responses were
provided by individual committee  members to either the ICOM chairman or to our
National Headquarters.

5. Chairman discussed various proposals and/or role of the committee with
individual committee members.

OTHER ITEMS OF INTEREST RELATED TO SOIL TAXONONY

1. The h’est NTC and the States of Idaho, Washington and Oregon are hosting the
First International Soil Correlation Meeting (ISCOM),  to be held here in the
Pacific Northwest, July 21-31. 1986. As a part of this meeting, we will be
testing the placement of U.S. soils in the proposed ANDISOL order. we will also
be looking at the use and management of soils derived from volcanic material.

1. Talks are currently underway for a similar ISCOM in 19A7 to study proposals
being made by ICOMID - International Committee on Aridisols. This meeting will
be held in the southwest. The 2nd ISCOM vi11 be formalized in more detail
during the July meeting.

3. Dr. Ikawa and Harry Sato of Hawaii have reclassified the soils of Hawaii
using criteria in the ICOMAND, ICOMOX, and ICOHLAC proposals. This is the only
extensive testing of these proposals of which I am aware, in the Western Region
at least.

ACTIONS TAKRN AT CONFERENCE

The following actions were take” by the committee at the West Regional Cnopera-
tlve Soil Survey Conference, Portland Oregon, June 23 - 27, 1986.

1. Proposed thst the \!est NTC staff develop and maintain R computer file of
amendruents  that nsed to be made to SOIL TAXONOMY. These  would be based on
tentative classiffcations  made at correlation conferences, or as proposed by the
field or state soils staffs, or by NCSS cooperators. but not yet developed to
the point that they becor,e  formal proposals. These proposals would be shared
with other states or agencies, and if others have similar soils, a cormoittee
could be established to develop the formal proposal that would cover all con-
cerned states  and agencies.



2. Proposed that the West HTC develop and maintain 8 computer  file to track all
formal proposals that have been submitted to the hTC. That periodic reports be
sent to eny concerned individuals. or they have access to the file to determine
the status of specffic  proposals.

3. Kover is to poll the states to determine current active proposals to be
included in the program (or to track down existing proposala then include them
in the program). He will also request a list of soils that have tentative
classifications in implied or nonexisting taxa  to include in that computer file. _

4. It was proposed that these files be housed on the WNTC’s  3R2 unit for easy
accew by the states.

At the conference business meeting the following were elected to eerve new 3
year terms on this conrmittee: DR. GORDON HUNTINGTON. University of Califnrnia.
Davis, and WAY?4E  A. ROBBIE, USDA, Forest Service. Albuquerque, New Mexico.

RICHARD W. KOVER, Chairman
West Regional Soil Taxonomy Committee



West National Technical Center
511 N. W. Broadway. Rm. 547
Portland, Oregon 97209-3489

August 27. 1986

WEST NTC BULLETIN NO. W430-6-6

SUBJECT: SO1 - WEST REGIONAL SOIL TAXONOMY COMMITTEE

Purpose. To announce  the newly elected members of the West Regional
Soil Taxonomy Committee.

Expiration Date. When contents are noted.

Wayne Robbie, Forest Service. New Mexico and Gordon Huntington, University
of California. Davis were selected to the West Regional Soil Taxonomy Committee
for three-year terms beginning immediately and ending in 1988. They will be
replacing Earl Alexander and Ike Ikawa whose terms expired this year. The
makeup of the new committee is:

Dick Kover. Chairman (permanent)
Wayne Robbie 1989
Gordon Huntington 1989
Thor Thorson 1988
Al Busacca 1988
Glen Logan 1987
Larry Hunn 1987

RICHARD W. KOVER
Head, Soils Staff

DIST:
5
N (Soils)



Report of Committee II
Laboratory Hethods Committee

Chair William R. Allardice

Members Present

* W. Allsrdice Univ. of Calif,  Davis
" N. Fosberg Univ. of Idaho, Moscow
* H. Ikawa Univ. of Hawaii, Honolulu

J. Nielsen Montana State Univ., Bozman
* C. P i n g Univ.  of Alaska, Palmer
J. Simonson Oregon State Univ., Corvallis

i: A. Southard Utah State Univ., Logan

Visitors

R. Hopper Colorado

*Laboratory Comparison Contributors

J. Demeterio Univ. of Guam, Manes
T. Fenton Iowa State Univ., Ames
D. Nettleton NSSL-SCS Lincoln Nebraska
P. Sheets Michigan Tech. Univ., L'Anse



Committee II

Application of Laboratory Methods
Report - Summary

Presented to the 1986 Western
Regional Work Planning Conference

Portland, Oregon

1982 - Charges

Charge 1 - Review current  methods  o f  so i l  analyses  wi th  respect  to
the ir  e f fec t iveness  in  ident i fy ing  so i l  propert ies .

Charge 2 - Evaluate new methods of soil analyses and make recommen-
dations to the Western Regional Work Planning Conference.

Charge 3 - Conununicate problems and solutions to problems encountered
in soil  characterization analyses.

Charge 4 - Establish minimum standards f o r  l a b o r a t o r y  p r o c e d u r e s .

Action

R e v i e w e d  t h r e e  p u b l i c a t i o n s  f o r s o i l  c h a r a c t e r i z a t i o n  p r o c e d u r e s :
SSIR  S l ,  r e v .  1 9 7 2 ,  r e v .  1 9 8 4 ;  ASA  tlono. #9 1965, 1982 and ASTti Part
19, 1980. (Separate report attached).

Cont inued  analyses  o f  so i l s  for  the  laboratory  compar ison  pro jec t :
C E C  b y  NH,OAC (pH 7 . 0 1 , NaOAC (pH 8 . 2 )  a n d  S u m  o f  C a t i o n s  b y
extractable cations + exchange acidity; extractable cations by NH,OAC,
PSA by pipette (some by hydrometer).

1.

2.

3 .

4 .

5 .

Recommendations

F u t u r e  c h a n g e s  i n  p r o c e d u r e s  s h o u l d  o c c u r  a f t e r  a  r e v i e w  b y
Committee  I I  and  i ts  equiva lent  in  o ther  reg ions  (or  es tabl i sh
one national lab  committee ) . W h e n  c h a n g e s  d o  o c c u r  s e n d
correlation data relating old and new methods.

Review the use of  NH,+ as the ion of choice for exchange work in
l ight  o f  the  cr i t i c i sms o f  i t s  use  in  the  l i terature .

Review the use of  isopropyl alcohol as an alternative to ethanol
for washing excess NH40AC from soil.

R e v i e w  Wada’s  method  for  determining  part i c le  s ize  d is tr ibut ion
on so i l s  such  as  Andepts .

Review the methods of Hendershot and Duquette, Polemio a n d
Rhoades, and Gillman  a s poss ib le a l ternat ive m e t h o d s  o f
determining the exchange properties of  soil .



6. Retain the SSIR l/l rev. 1972 as well as rev. 1984 as official
methods of soil characterization analyses.

7. Retain current membership and chair.

The university representatives from the Southern Region requested the
Western Region university representatives to adapt the following
resolution.

Southern Resolution

"Adapt the SSIR #II and updates as the official methods and procedures
for the characterization of soils in the Southern Region with the
exception of soil mineralogy."

The above resolution was assigned to Committee II. Following a
discussion, the resolution was accepted by a plurality of the members
with reservations as noted in Recommendation 1 thru 5 on page 1.

Proposed Western Resolution

TO adapt the SSIR #l and updates as the official methods and
procedures for the characterization of soils in the Western Region
with Recommendations 1 thru 5 on page 1 as noted.

Conference Requests

Review "Principles and Procedures for using Soil Survey Laboratory
Data" NSSL 1984.



Minutes of
Committee II

Application of Laboratory Methods
June 23 - 24, 1986

The commitee reviewed and approved the corrected draft report to the
steering committee on the methods used in the ASTM Part 19, 1980, ASA
Hono. 9 1965 and 1982 and SSIR Ul rev. 1972 and rev. 1984.

The committee alSO reviewed the analyses submitted by various
laboratories. Those researchers who were unable to attend were
contacted prior to the meeting to determine their status. All
researchers contacted intend to complete their analyses in 1986.

Future projects such as the methods comparison project should enlist
one laboratory to select and distribute all soil thus avoiding the
problems we have encountered during this project. Further, the
committee felt that the Lincoln Lab should be asked to provide
reference samples for future lab evaluations.

Our committee goal is to complete all of the analyses during 1986. To
assist in this goal the chair has been requested to redistribute only
those procedures actually needed. In addition, the committee requests
that each participating lab return to the chair a detailed explanation
of their procedure. Further, the committee felt an attempt should be
made to identify the sources of variations encountered in the
analyses.

Dispersion problems exist in some of the test soils. One possible
source of the problem appears to be gypsum. Another problem appears
in the Andepts. Dr. Ikawa has proposed that we evaluate the procedure
developed by Dr. Wada to determine particle size distribution of soil
such as Andepts (approved by the commitee). The ASTM continues to use
the hydrometer (Day) for particle size analysis. (Dr. Southard's
results with the hydrometer are well within the range of analyses
found by the pipette method). The chair will distribute the
information from Dr. Ikawa and Dr. Southard as soon as it is received.

Analyses such as CEC have given some committee members problems.
Exchange acidity appears to be most variable with California reporting
the most difficulties in the procedure ie. poor replication.

California reported that in the N&OAC pH 7.0 method of CEC 100 mQ of
ethanol was not sufficient to remove excess NH,OAC while the use pf
Nessler's reagent (150 ma ethanol) appeared to result in loss of NH4  .
Use of isopropyl alcohol has been suggested as an alternative method
of removing excess NH,OAC.

In further business the chair requested and was supported by the
Committee in seeking an additional term as chair.
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As a final item of business the committee was asked to support and
recommend to the conference the adaptation of the following resolution
from the Southern Region.

"Adapt the SSIR #l and updates as the official methods and procedures
for the characterization of soils in the Southern Region with the
exception of soil mineralogy".

There was lively discussion on this issue with the majority supporting
the proposal. The minority opinion held that the action was premature
in light of our studies and other problems. Therefore the group
suggests the following stipulations be attached.

E:
Consider alternate dispersion methods for PSA.
New methods developed by NSSL should be reviewed by the
Regional Lab Committees before adaption and the correlation
between the old and new methods should be provided to all
researchers.

c. Additional methods should be explored for determining
exchange properties of soils that eliminate the problems
outlined on page 1 (see methods of Hendershot and Duquette,
Plemio and Rhodes, and Gillman)

Further questions arose.

E:
Is SSIR #l to be included io the ASTM as currently written?
What process will be used to make changes to the procedures
once the SSIR #l becomes the "official methods” and who will
evaluate changes once accepted by ASTM?

c. Are there acceptable alternatives to ASTM?



Western Regional Work Planning Conference
of the

National Cooperative Soil Survey
Portland, Oregon
June 23-27. 1986

Report of the
Laboratory Methods Subcommittee

to the Steering Committee

Review of charge (continued from 1982)

1. Review current methods of soil analysis with respect to their
effectiveness in identifying soil properties.

2. Evaluate new methods of soil apalysis and make recommendations to
the Western Regional Work Planning Conference.

3. Communication problems and solutions to problems encountered in
soil characterization analyses.

4. Establish minimum standards for laboratory procedures.

Additional Recommendations

1. Review selected literature and compare analytical procedures.
Report findings to the steering conmitee.

2. Exchanges soils with cooperating agencies and determines the
variabi l i ty .

Response

1. Three types of analyiical procedures were selected for review:
extractable cations, cation exchange capactiy and texture
(pipette for clay). There are several popular ways to analyze
for cation exchange capactiy. The selected methods were sodium
a c e t a t e  pH 8.2, annnonium a c e t a t e  pH 7.0 ,  and sum o f  ca t i ons
(extractable cations + exchange acidity by barium chloride
pH 8.2). See appendix (1).

2. Soil samples were solicited from more than 40 locations. Early
on, twenty four researchers indicated interest in the project.
we are fortunate to have fifteen researchers currently interested
in the project and eight active. Progress has been slower than
expected. The Southern and Eastern participants have indicated
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their willingness to complete the work before the end of this
year. Data received from the various laboratories is reported in
appendix (2).

3. The remainder of the charges and recommendations must be
considered during the next two years.

Literature to Review

Procedures for physical and chemical analyses applicable to soils are
available from many sources. This report will review the publications
distributed by the Soil Conservation Service (SCS), the American
Society of Agronomy (ASA) and the American Society for Testing
and Materials (ASTM).

The SCS - National Soil Survey Laboratory publishes the SSIR Sl which
lists their procedures for soil analyses. Their revised edition (1984)
contains modifications which reflect procedure automation.

Number 9 in the series Agronomy, (1965) published by the American
Society of Agronomy provides detailed procedures for soil analyses.
This series has been revised (Part 2, 1982) with some significant
changes in cation exchange capacity.

The American Society for testing Materials (1980) provides analytical
procedures for a variety of physical tests related to soil analyses
used by the SCS and other soil laboratories they also list some
chemical procedures for peat materials.

The Official Methods of Analysis of the Association of Official
Analytical Chemists (1980) was reviewed as requested but it does not
list methods of analysis for soils.
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Methods of Anal,ysis

scs-_

USDA SCS SSIR #l

1972

ASA-

Agronomy Series 69

1965

ASTM

ASTM Part j/l9

1980

Ammonium Saturation Ammonium Saturation
SAla-Peech  ( 1 9 4 7 H. D. Chapman
1N NH40Ac  pH 7 . 0 1N NH40Ac pH 7 . 0
5B1, SSIR #l (1972) 58-2,  Bray & Willhite (1929)

revi,sed 1984 revised 1982

1972

B&l*-TEA I
pH 8 .2
6H1, Peech ( 1 9 4 7 )

KCl-TEA
6H3a, North-Central
Regional Research
Committee (1955)

1965

Exchangeable Acidity
BaC12-TEA pH 8 . 0
59-3, Peech (1962)

revised 1984 revised 1982

Ba’&-TEA  IV pH 8 .2
Automatic Extractor
6~5, Peech (1947)

Barium Chloride-TEA Method
BaC12-TEA  pH 8 . 2
9-4.1, Thomas (1982)

1972

Amonnium  Saturation
D i s t i l l a t i o n
I N  NH40Ac  pH 7 .0
5A1, Peech (1947)

Potassium Chloride Method
IN KCl/lN KF
9-4.2, Thomas (1982)

1965

Ammonium Saturation
D i s t i l l a t i o n
IN N&OAc  pH 7.0
57-2, Chapman (1965)

.

7/
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scs-
Sodium Saturation
Centrifuge method
1N NaOAc pH 8 . 2
5A2, Richards (1954)

Sum of Cations
Ext. Ac id i ty  by
BaC12-TEA  pH 8 .2  +
Sum of extr.  bases
5A3a, Peech ( 1 9 4 7 )

BaC12, pH 8.2
M8(NO,),
5A5, S S I R  l/l (1972)

revised 1984 revised 1982

Ammonium Acetate
D i t i l l a t i o n
Automatic Extractor
I N  NH,OAc  pH 7 .0
5A8, Holgren  ( 1 9 7 7 )

Sodium Acetate
Arid Lands
Centrifuge
0.4 N NaOAc/MgNO,  in 60% ETOH
8-3, Polemio & Rhodes  (1977)

Ammonium Chloride
D i s t i l l a t i o n
Automatic Extractor
1N NH&l
5A9, SSIR i\l (1984)

Barium Chloride
A c i d  S o i l s - t r o p i c a l
Centrifuge
0 . 1  H BaC1,/HgS04
8-4, Gillman ( 1 9 7 9 )

ASA-

Sodium Saturation
Centrifuge method
1N NaOAc pH 8 . 2
57-3, Chapman (1965)

Summation
Ext. Ac id i ty  by
BaCls-TEA  pH 6 .0  +
Sum of extr. bases
57-4, H.D. Chapman
(1965)

ASTH

1972

Pipette Method
3A1, SSIR  #l ( 1 9 7 2 )

1965

Pipette Method
43-2.5,  Day (1956)

Hydrometer
ASTM 1961b, Day (1956)
43-5 ,  Tyler  (1940),
Kilmer (1949)

Sands
Wet/dry sieving
lmm, O.%am, 25Opm,  105pm
47pm-opening
3B1, SSIR l/l (1972)

Sands
Wet/dry sieving
l.Omm, 0.5mm,  25Opm,
105pm.  47lm-opening
43-4.3.3,  Day (1956)

1980

Hydrometer
D 4 2 2 - 6 3  ( 7 2 )
(1980)

Sands
Wet/dry sieving
85Opm,  425pm,  25Opm
106pm,  75pm-opening
D 422-63 (72)-5
(1980)
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scs ASA-

1972 1965

Soil Suspension Soil  pH in water
Water Dilution I:1 1:l s o i l / w a t e r
8C1, SSIR  81 ( 1 9 7 2 ) 60-3.4,  Peech (1965)

Saturated paste S o i l  pH in
8Clb,  SSIR #l (1972) O.OlN CaCl,

60-3.,5  M. P e e c h
Potassium Chloride (1965)
1N KC1
8Clc,  SSIR #l (1972)

Calcium Chioride
O.OlN CaCl
8Cle, Peech (1965)

ASTM

1972 1965 1980

Saran-coated clod Excavation Method Sand-cone
4A1, SSIR #I (1972) 3 0 - 3 , A S T M  (58,p.422-41)  method,  in p l a c e

Blake (1965) D 1556-64 (74)
(1980)

Paraf f in -coated  c lod Paraffin Clod H&hod
4As, SSIR dl (1972) 30-4, Blake (1965)

Rubber-Balloon
M e t h o d ,  i n p lace
D 2167-66 (77)
(1980)

Core Method Core Method Drive Cylinder
4A3, SSIR #I (1972) 3 0 - 2 ,  ASTM(1958,p. 4 2 2 )  method,-  i n p lace

D 2937-71 (76)
(1980)

73



The Differences

Extractable Cations

The most commonly recommended analytical proceudre for extractable
cations is the ammonium acetate method. A minor modification of this
method is the use of the centrifuge as an additional recommended m&s
of separating the extracting reagent from the soil.  An automatic
extractor has been introduced by the National Soil Survey Laboratory
as the method of choice in the revised 1984 SSIR Wl. Finally, the
barium method has become an additional means of obtaining the
extractable bases as well as the extractable acidity (Quick and Rible,
1960; Hendershot and Duquette, 1986; Singer and Janitzky, 1986). As a
reminder, exchangeable cations are obtained by subtracting the water
soluble cations from the extractable cations.

Cation Exchange Capacity

Ammonium acetate, sodium acetate, the sum of cations (the sum of the
extractable bases and the exchange acidity by B&l,-TEA  or KCl) have
been popular methods for determining cation exchange capacity. The
Soil Conservation Service - National Soil Survey Laboratory modified
the existing procedures by introduction of the automatic extractor for
extractable cations and exchange capacity in the revised 1984 SSIR #l.

The most significant change in the sodium acetate method is outlined
in the revised 1982 Agronomy series #9. Rhoades suggested the method
o f  Polemio and Rhoades (1977)  for  arid s o i l s  a s well a s  f o r
nontropical  acid soi ls :  pH 8.2, 0.4N NaOAc-O.lN  N&l. Rhoades further
recommended the procedure of Gillman (1979) for tropical acid soils
(soils high in iron oxide). A solution of B.&l, at low concentration
is used. (See also the publication by Hendershot and Duquette for a
modification of Gillman’s method) A further measure of the exchange
capacity of the soil is obtained with KC1 which is used to determine
extractable (exchangeable) aluminum (Thomas, 1982). Pratt and Bair
(1962) consider exchangeable aluminum accounts  f o r  mos t  o f  the
exchange acidity in the soil. The sum of cations (summation) method
adds the exchangeable bases and exchange acidity to obtain the cation
exchange capacity. Earlier procedures for exchange acidity used a
lower pN (8.0) in their buffer solution (Peech, 1962).

Particle Size Analysis

The methods of analysis for particle size have remained constant for
years. The Soil Conservation Service uses the pipette method for clay
determination when soil characterization data is desired and the
hydrometer is used in the field offices for calibration purposes.
Total sand can be determined by wet and dry sieving. The sieves are
A S T M  018 (lmm),  35 (O.Smm),  60 (250pm), 140 (106vm). and 300 (47 IJm).
Where a p p r o p r i a t e , H202 is used as a pre-treatment to remove organic
matter. Use of sodium acetate to remove calcium carbonate is



8

optional. Excess salts are removed. Dispersion is accomplished by
shaking in sodium hexametaphosphate overnight on a reciprocating
shaker. (SSIR 81) The American Society for Testing and Materials
(ASTM) continues to use the hydrometer method for particle size
analysis (Part 19, 1980 D 422-63 reapproved 1972). Corrections for
hydrometer and cylinder variation are applied as well as for the
temperature (Use of a summation curve allows one to determine the 2’
micron clay at the appropriate time). The ASTM uses the following
sieves in their sand analysis: ASTM #10(2mm),  20(850 pm), 40(425 pm),
60(250pm), 140(106vm), and 200(75pm). No pretreatment is recommended.
The soil is dispersed with sodium hexametaphosphate “sing the air-jet
dispersion cup or the “malt mixer” dispersion cup. The ASTM uses a”
insulated water bath to  maintain constant  temperature in the
hydrometer cylinders during the test.

Some questions need to be answered. Why does the ammonium ion
continue to be used as the ion of choice for cation exchange capactiy
and extractalbe cations when several researchers have indicated that
the ammonium ion, due to its similarity to potassium (Sawhney  et al.,
19591,  can be fixed, blocking the removal of itself or other ions?
Why does ethanol continue to be used as s means of washing the excess
ammonium acetate from the soil when it has been shown by Carlson
(1962) to remove adsorbed ammonium ion from the soil. Carlson  as well
as Chapman have recommended the use of ispropyl alcohol.

7s
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f 1 * 13.YI lZ_yJI 1 3 . 1 1 *
+ kb .7297 2 * *
* 3 l . x
*-__----,_-.-.---_--*-------_ ._.. __ ___._.  --_--___._._______-___--__---__---_--__---_*

* 1 x 1 7 . 3 : 19.6: 1 7 . 1 : lt3.0 *
* NE’b . 728H 2 C~ iI
* 3 * *
*-_-__--__--._--_-----,_---__--_  ..__ _--__-.______----_---_----__-_-_.__--___-___--_---~

* 1 .Y 37.91 4 3 . 5 : 3 7 . 6 1 *
X~ Neb .iXW5 2 *~ 3 7 . 2 1 x
*. 3 li +
,-_._-----------.---*-------_ _________ -____._.__-__________--  _____ -___ ,___ _ .___ _*

x 1 f 2 7 . 0 : 3ci.1: 2 0 . 3 : 2 7 . 7 1 *
* O h i o 2 c 20.71 *
x 3 * 2 5 . 3 : *
+____________.__,__*__-___--__------..---_____---__--------_--_..--_----_----_--_*

* 1 $- 71.0: 72 . I:) I 69.7: 7 1 . 4 : 7 6 . 0  *
* Sc.uth 2 + 7 2 . 3 : *
.I( Cal-01 ina 3 * 71.6: +
*_~~~~~~~_~~~._~~~~~~_~~~~~~~_~_~~~_~~~~_~_~~_~~~~_~~~__~~__~.~~._~~~~~_~~~___.____~*

+ 1 x 4 7 . 9 : 4 0 . 6 1 4 4 . 6 1 4 7 . 5 1 46.4: 4 6 . 0  ii
Y, U t a h 2 I- 4 7 . 6 1 46.0: *
* 3 * 4 7 . 1  I *
*________________+----__--________--_--____~______~____--___-________-~__-~

* 1 .a6 9 . 1 1 9.51 15.71 9 . 1 : 1 3 . 0  *
t V i r g i n i a 2 * 9.6: *
* 3 * 7 . 1 : *
*_______._____.---_*__-_  ._________  --_ .____ _ ______..______  _._____________ -----_---*

-+ 1 * 19.0: 1 5 . 3 : 20 . 0 *
* Glyonll  nq 2 .* 18.0: *
x 3 c *
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.* &stern Kqional  Wfir-I:-Planning  C o n f e r e n c e X
* Natiunal  Cuoperative  S a i l  S u r v e y *
.* Laboratury Methods  Sub C o m m i t t e e *
+ L a b o r a t o r y  C o m p a r i s o n  of CEC,  Est _ C a t  _, Texture -f
*~,***C-X~,X**~+;~W~I~*~*%~**~f*~*X***~******C~+*~L*X~~k***X~*X~II~***XX,***~~*~r~*X~~,+:**+*
* Exchange * *
-* [acidity * I
x EaCl2-TEA  x *
* me/iwg x .*

. *, *so i 1 *
x .& t;c1 :
* .Li n El C D E *
*+**~***-x~~+,,***+**~***)c*x+*********x****x*~*+***~**xII-*~**~,**~*x~*****,**~*
+ 1 * 3 3 . 0 : 21 .l3: 2 9 . 9 : 28.41 .2 *
.* A l a s k a 7 * 2 7 . 0 1 3 2 . 3 1 2 9 . 5 :

; x
*

.I 28.8: 2 9 . 1 : *

.)t,__-_--_.__---_---- +____-._--__-.-___-_-___---.--_--_--.-_-.--___-__-___-._.________
* 1 * .7: . 0 : . C! -*
t Rr- i zc8na 2 .* . 0 : .‘tl ~*
x 3 * -0 I *
~y____--,___-____._--__.~--__---_-_-__-___--_-_-_-_-_-_._-_-_._.--__-__.__--_-_--_--_._--__---_-*

x UCD-1

~.___,___..._____.~.___:~___.__l’rll_..___1Ir”l.--_.--II~”~-_---l”r”l-___--~l_*

-* Eit2 2 * 13.9: 13.8: li.F?I *
X H o l l a n d 3 * 1 3  4 ’. I 12.7: 1i.9; *

*
~* UCD-2 1 *. 1 1 . 1 : 6 . 9 1 8.9: 9. 0 I . 0 +
.* Rt4 2 * 6.6: c?.1: 8.5: *

:_?tE5_ ..~~..~__“__._:_.,__...__..._._.i..___._.__’~Eii..___~.._”r”i.._~___..._.“~rfii__.._._____,_~ *
* 1 .r 5.5: h . 9 1 b.S: .o *
r cji,arr, 2 * 4 . 5 1 5 . 1  I (I
I 3 s 1 . 4 : A.21 Y
~.~._~_~,_--._._,~~-_-.,-~____---..~~_.-~-  _ ,.... ~___._~__._.______.~__~  --._ ~_~  _,-. - _.-..... -_.-_~_.-._~-_.__ -__._-_--,___*
x 1 5 7 . 7 1 1 . 4 : 9 . 3 : 7 . 3 : .o *
* tiaual  i 2 f S.?I 9 . 2 : -7.1;
L

* .
3 * 7 . 3 : 9 . 9 : ~?+

4 _...,_.._ _~_,_~._.~.---;---._~‘..~_~_._-__-.-_---_  __,_.___.__-  _.__.__  _______  _,-~ _,.. __-_-._~,_~__--__,__.~
* 1 * 2’5.4: 2 2 . 2 : 2 3 . 2 1 1 9 . 7 : . il ,*

2 +of I dahi:, 23 . 0 I 2 5 . 1 : 17.71 ,*
* CJ * 21 .61 24.61 *
+ ..__. __-_---_._---____--____f.____-__--_-_-_.--_-__,______  _.__,_.  -.-.-- --.---~---_ -----. --__--___--___c
* 1 *- 11.51 9 . 5 : 1 1 . 5 : 1 . 1  *
II Ii1clla1,:, ,” c 9.51 1 1 . Y I 4
* r % a.3j: 1 <:I . ,, ; *.
c __ _.._ ___.. __,_~_~ *_._ . _--,_  -_ ..,.. -._--_.-.---_~--~  -_.--_-- ~- ..-- . _-._-_ .___...  ~____~___-,

1 6.31 1, 2:: ,7 .i Ii . L. I r~
+ ,uw;l L’ 4.5 : El . D I *

. A tr /t . 6 : 7.3 i
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.x + +
* E?:Cl-,aillJe x *
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* BaCIP-TEA  + KC1
* me/ 1 w:q .k in\ El C 0 E
f 50 i 1 * *
**Il**~L+.~****,XC~-*.i~*tt.L:Z.*,.X~~~*X*fX*,~tC*,Y.*T~*.~TX.*  *.T.f*~~f,.f*,**.~f+l~*fziC,
c 1 + 1 5 . 6 1 1 3 . ,;) ; I ‘,+ . ::I : 1 1, _ <:\ : _ :a >j
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* ._I:
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* 1 4 1.6: . 0 I .x
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x 1 * . 0 : .i
* Npb .?2B7 2 l . 0 : f
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.*-___-------__---__.-*-~__-------_-  _,_.  __.___~__.___~~ .._._.  --_.__._.~__.-.,__-._-,_._._~ _._~~._.~._ by
*~ 1 4 2 . 4 1 . 0 : *
* F,pb.72UU  2 * . 0 I x
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* 1 f 1 ‘II . 5 I 6.‘): b . ? I .x
x N&J .CrtiRS  2 .t v 71.I 5 . ‘9 : x
f 3 .* 5 . 3 1 *
*-.__  . .._ -...__ ,..._ -_.-_...- *_~ .._....^_.  __.c-- _....  _.---_____ ..- ,..._.....  _.. . _~~_~  ._....... ~~__ .._, -.._- . .._ _---.*,

* 1 t 5 . u : 3 . 1  I 6 . 7 1 *,
of Oh i n 2 f 3 . 9 : e-6: x
* 3 * 3 . 7 1 ‘;’ . 1: +
,__ _...  --___,_.--_,--___.-_i-.-_---_--._-._-____--___---____--_---_______~_  _-__---__ _._._  __~__--___,

x 1 c 10.2; ? . ? I 1 \:r _ 5 I .3 .P
,c 5c*utt, 2 .* 8. I:i I ii:,.<,;: .2 .x
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f____-____-._______*.____--_____--.__._---__----_.-_---_._------_----__--.-__-__._~
+ 1 * 5.1: 4.4: 3.i1: 3.4: *
i Utah 17 * 2 . 4 : A.1 I 3.7; x
li 3 * 1 . 7 : 3 . 2 1 X
*___--_._~__----_._.--+--___-----_-_---_-__---  _..._ _._ . . ..-.- _,_...~.  -~^-.._-.-...~. _____---___-_._.*~
* 1 + 3.1; 1.4: 2 . ‘i : *
.*Virglnia  2 * 1 . 2 1 3 . 1  I r
* 3 + 1 . iI1  : 7.6:
*_________--___._._,___-_____----_-----__  .._ ________..___.__  _..._ _.___..._.._ . . -q

* 1 f 1 . 4 1 1.2: Jo
* IJyaming 2 * -3: 2 . 3 : ~*
* 3 + -4: .s
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-6 l&c-tern Regional  Work-Planning Cnnference *
it Natinnal Cooperative Scail Survey *
* Labcaratury  Analysis Sub Commi ttec +
* L a b o r a t o r y  Comparisc~n  of CEC, Ext .  Cat . ,  Texture +
*~**+*~~*++~,****~*X~*~~*~~~*~~**~~~*~****~***~**~***~~~*~*~~~~*~***~~~*~*
* it *
* .* *
* CEC * *
* by * *
* NH40Ac Method * *.
,* n&?/100  g * n B E F *
* scsil + *
.**~C*~*t+X~XX*X*~******~**f.Y~~*.****+-****+*X*.*****++.I;****~*~***,**
* 1 + 16.3 I 15 . 3 : 21 . 2 I 13.6 +I
x fllaska 2 * I 14.1 *
.* 3 * +-
*_________--___-_*_---_------__--___--_------_-_--___-____*
* 1 *. Y .oo : 0 . 4 : 0 . 2 .x,
* Al-i zona 2 * *
* 3 * *
*~--_.__---_~.___---.___--*-._~--_--___-----__--_-_._----__----_.--_--__--___*
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MY nt2 2 .* I 9.1 +
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*-__._----.------__-+--___-____~__---_-__---_._----.___~-__--__----__~__--___~
1 UCD-2 1 * 9 . 8 : 4 . 8 I ?.6 I Et.1 X~
t N .t 4 2 * : 9 . 1 Jr
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~-_.---_-_~.---_~~-.__-_--+-_-________--___-_.---_-_-_--.__----__---.-.._---__*
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*_ __.. __-_----_.---_*---__--___-_-_--__-_  ___. _-__----_--------_’
.f 1 * 10.2 I 9 . 8 L 10 . 5 ,*
* Hawaii 2 + *
* 3 + SL
*_---_~_ __,-.__--.__----_*_.---____---,_._-_---_  .____ _ _.._ _._______.~  __... ---__~--__--f
x 1 * 23.1 : 22.5 : I 10.7 *
* Id;ihc* 7 x I 10.9 fi
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.*--__--__.-----___.---_-_*--_-___-_____._----__-_--_-_-_-___  .-.- - ._-.... _-_ .__...,...._ *
* 1 * 17 .7 : 17 . 4 : 14 . 2 : 1 ? . !:I *
* Illdiabns.  2 +

;
: l’;‘.i,

:.~___.__-_..._  _.___~__:--.__  _,____l~__._______i_~___~_.._.__’__._._____.__’:
.* 1 l 21.s I 20 . 2 : 13 . 4
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* .J +
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-* x *,
+ CEC ,*

* r.w+tok  Plcthced  of *
x mc, 100 q + A R E F *.
* soil * f
*X*X,):**~+*~4X”f~rX*X*,.**C~~r**~*X,X**,X,*Ci**f*~~*.**~4L~~i***+*~C+*~
S’ 1 II~ El. 4. I il.6 ; y-2 : El.0
f II I c h 1 q LKI 2 f

:___.,---._-_.~__-~..-:.-_-_,-._...,-’.-_______~_~_______...._’_“:~___~_--~
+ 1 * 6 . i:r I 6 . 9 : 5.8 *
* Neb_7E!ilb  2 f I 5 . 7 ~#.
* 3 x x
+---_.._ .._,. _--___-_.~,_.~____--f_.---_~-._~  .--.-.._._.  ---._..___._--_.-__~-_  .  - - - - - _...-.- w.
* 1 * lf1.5 I 15.5 I 12.1 +
+ Neb.7207  2 * : 11.9 *
+ 3 * *
*_,__----__----------.~____-_ --_-_-_------_._-_-__--_-_._.-___----~___-,
* 1 x 25. 0 I 2 6 . 3 I 2 1 . 1 +
* Neb. 7288 :! I- I 21.1 *
* 3 * x
*___-_.-------___-*_.-_  .___...._  __-_.-_.--_--__-_---_.---___----___x
.r 1 f 3r:, . tl I ;,z 5 I 27.8 f
* Nclb.OEIEIEi  2 * I 27.8 *
* 3 .* *
*___------_._-___~---__*----__--_~____-___-___~-..____----_-___-----____---*
* 1 * 1 cl . (~I : 1 4 . 1 t IA.5I lQ.2 %
+ Ohio 2 *. : 16.3 +
* 3 x *
*.-_- .--.. -_-__---_____.*__  ..______._ ___--__-_,--.._--__-~_--__-----_-_--+
* 1 ri Y . 0 : l-5 I Y.&l : 9.6 *
* Snuth 2 li. I Y . 2 : 9.1 *
* C a r o l  ina 3 l *
*____-__-____----*---_______-___---_--_--------____---~-__-*
+ 1 ,x 34.0 I 38.8 I 2 8 . 5 : 2 9 . 5 *
* Utah 2 * I ai:,.3 *
* 3 * *
*_.__________~_____~_-_------------_-___---------_____--____*
* 1 * 2 . 9 : 4 . 5 : 2 . 7 *
* ?, i r 9 1 n i a 2 * : 2.B *
* 3 r *
*___-_ __~__._~_________-*____---------------__-__--_._-_.---_-_-_-_-_-_-_---_-__-+
+ 1 x : 13.0 *
.x Glyomi  ncj i! + s
* 3 + *
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* Wcstel-n Regianal  Work--Planning  C o n f e r e n c e l .
4 National  Canperat ive Soi 1 Survey *
X~ Laboratol-y f%~!lysis  Sub Committee *.
* Laborator.~ C o m p a r i s o n  of CEC, Ext. Cat. ,  Textur
+~,xxx*x  *********~*~*~*+**xx**~c****-********+*~*~3***~~~**
* + *
,* CEC * *
* by * *
* Nat%% Methad + x
* me/lcK~  g * El L )r
f s o i l * *
**Xt*rl**.*Xlf***YX**~~~*~***~***~**.*****~**~~**~*~*

’ + 1 f 2 5 . 2 I 2 2 . 4 *
% Alaska 2 f 2 2 . 4 f
*, 3 * 2 2 . 2 *
*----_------_----*__---------___---_----------__----
+ 1 f 5.? *.
* fir i zcana 2 t 9.1 *
.f 3 * 9 . 9 .ii
,_~_--_~--_-__._---____---_r---_-__---  _______ ___-_----__----_----_---+
.r UCljl 1 .li Il.8 I 1 1 . 0 *
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* 3 * 12.1 4
~----_.__~---,-__---__f_~__-_-_-___--__---_----__~__-___~_____*
s UCD2 1 *~ 1 1 0. x
x S i t e s 2 * 1 2 0. *
* 3 ‘i 14.8 x
.._____  ,___  _--_.__--*-------______--_--__----__----_--*
* 1 .Lc 15.0 *
.e Gucim 2 ri 21.0 x
+ 3 c 19.7 *
* __.__  --~___-_-----____.-_c-_--_-_.--_-_-_.--_---_._~_------__-------+
* 1 l 12.1 x
f Iiilw;si  i 2 .t 12.8 c.
_, 3 * 11 .5 .Ic
c--_-_-__-_~_.__------._.-_4-_---_..__._-_------_-_----_----------+
.* 1 * 2?.2 : 2?.1 .I
f I d ah co 2 * 30.4 *
ri 3 h 27.0 *
* ..-..-._----_  .-__----,_-__-__-_-____.__--.--_-.--------_._._----__~_.+
* 1 ~C 1 7 9. I 1 5 0. c
l I iid i i7,-,a 2 .* 10. 7 f
* 3 * 17.1 *
~~-----__---_._----_----*__-.________-___-_,__--_----_____--___---*
* 1 Pi 22 .1 : 2 2 . 0 r
* I Ol-ld 2 * 22.‘;‘ *:
.c 3 * 2 1 . 7 *
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* * *

F CEC * .*
* by x li,
* NaORC Method * f

* rnc?/lC~O g * H L f.

* s o i l * -*-
*X,f*X**4f+**CI**rXXCIXX+XIXIX*t+XX,X+*X~*~~.~.“.*.~~~
* 1 .x 11.8 : 10 . i! +
* M i c h i g a n  2 * 1 1 . 5 *
x 3 *  1 1 . 0 *
~~__-_--___-___-___--f---_----___----___------_._-------.~
* 1 * 9 . 0 x
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* 1 * 16.9 *
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* 3 x 2 7 . 0 Y
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* 1 * 3 1 . 3 f
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: * 1 .* 1 9 . 7 +
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* 3 * lEJ.6 +
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.e I x 1 5 . 6 I 1 8 . 3 L
x Sceuth 2 x 1 2 . 4 +
* C a r o l  ina 3 * 1 3 . 5 ,*
*---___--___-___-*---_---__--___-_------_------__~
* 1 * 3 3 . 3 L 3 2 . 1 +
it Utah 2 * 3 3 . 0 **
x 3 + 3 4 . 6 *
* ____ ______.____.._~_ *--_-__-_---_-_---_.-_  _____ _ ..___._  ____-*
* 1 Y 3 . 9 I 3 . 5 l
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,_-__-_--_-_---__--- *_.-_-----_---______----____ L--_-_t
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* 3 t 1 1 . 4 *
*X,***C**,****+X*+*~F*f*XXI,XtXXY*+XIX,X~**~~***~~*
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* Western Regional Work-Planning  Conference
* National  Cooperative Sai l  Survey +
+ Laboratary Analysis Sub Committee
* Laboratory  Compar ison  of CECI Ext. Cat., Texture :
~X**I***F+X*,*X*X,+X**~~~~~u~~~***~~****~~******~~~.*~~*****~~**~~~*~****~**~~~~~*~
I( .*

* *

* E x t r a c t a b l e  *
* Calcium *
* me/lCm g +
* soil * A B
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+ 1 * .7: .6
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*****XX********************************
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.61 -71
..5: .71
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* *. 4,
+ E x t r a c t a b l e  .t +l
*  Calciunl f c
x II,E,‘*oi:!  g r: ‘L
*L soil + k B E C D L
t s ;
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Interpretations Committee Report for June 84 to June 86

Committee members and Expiration Date

1988 - Bob Meurisse, FS, Oregon, Chairman
1988 - Jim McLaughlin, BLM, NV
1987 - John Rogers, SCS, CA
1987 - John Cipra, Cola, State Univ.
1986 - Shelby Brownfield, State of Id.
1986 - Herb Huddleston, Oregon State Univ.

Jerry Latshaw, SCS, OR

Charges for the Committee:

(1) Review and comment on new soil interpretation criteria.
(2) Encourage development of new interpretation as need.
(3) Encourage or promote the testing of existing criteria.

Activities since last report (May 1984). Committee members reviewed the pro-
posed changes for the National Interpretations Record Committee. Most were in
general agreement with added soil properties, but had some recommendations for
further consideration. Specific comments were given for each of the three pro-
posed interpretations, i.e., tillage,  fencing_, unsurfaced roads.

For example, (1) some concern was expressed about Ecological Site or Range site
and Potential Plant Communities. This needs further work. (2) Volume for com-
mon trees and trees to plant are being proposed in metric units. Members
suggest english  units would be better. Also, reference age for site index needs
to be specified.

There is general agreement with the proposal to have separate pages for soil
properties, agronomic interpretations, forestry. range, and wildlife and
windbreaks.

Recommendations:

1. This committee could serve  as a clearing house for the WNTC or Regional
Conference for comments on proposed interpretations. That is, it could repre-
sent the West Region point-of-view.

Specific to this is that the committee could look at properties influencing
plant communities and could assign the issue to the States with appropriate
expertise.

2. Need to look at formating and displaying soil survey information. Get volun-
teers to try new formats. Communication of interpretations is key to our work.
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3. There nerds to he a better mechanism for ensuring that there Is follow-up to
recommendations made. This committee could be a facil itator for that process.

4. Locals  committees could be appointed, perhaps by this committee, early in the
survey to review interpretations. This can be unwieldy and mtght h more easily
handled hy each responsible  agency in a State to provide for review.

5. Determine issues needing nast attention. Needs a close tie to research needs
committee. Two particular ttems were emphasized:

a.  Soil  erosion and effects on productivity and consistency in “se of
parameters for erosion.

h. Impacts from nunagement, especially changes in productivity (yields) from
soil compaction and burning on Forest soils.



501~standing  (hrmittee-w Priorities

Ccrnnittee Mrs:

19BB D. Hendricks, University of Arizona, Cbairamn
l9BB EL Thcms,  HLM, O r e g o n
1987 H. Sati, SCS, Hawaii
1987 L. Daugherty, Nsw Mstico State University
1986 J. Qllins,FS, Utah
1986 C. mtague, &mtana State University

D. Dierking, .%X3, WNIT, Oregcm

Determine research priorities for NCSS--include soil survey and their
application or interpretations. Insider effects of practices on long-term
productivity for agriculture, range and forestry. Report priority needs at
each conference.

A. Soil clinete nunber one priority need

The 1984 Western Regional Cooparative Soil Survey Conference held in El
Faso established soil climate (soil-temperature and soil moisture) arrd its
relation to vegetation as the first priority research need. Thecurrent
standing committee on research priorities considers this area tobe a
continuing need and to again be consi~dered the number one priority
research need.

It is now recognized that the definitions and applications of the
parameters used to characterize soil climate in Soil Taxonomy have a
number of shortcomings. This is particularly true in the western United
States where much of the land is used for range, forest, and other
nonagroncmic purposes.
evaluated:

The following arc suggested areas that need to be

i.

2.

3.

Soil moisture control section: The soil moisture control section as
defined is logical in that it takes into account differences in
permeability, moisture retention, and other hydrologic properties
between soils. Although the actual in situ measurement  of the soil
moisture control section is not easyZYiii?G arrl apparently is rarely
made, it can be estimated from soil characterization data. Some
people have criticized the definition as not being relevant to shallow
rooted plants such as semi-al-id range grasses or to deep-rooted tree
species.

Metkds  of measurement: Generally the measuremntof soil temperature
is relatively straight forward and offers few difficulties. The
measurement of soil moisture on the other hand presents problems. The
two cwnaon methods of monitoring soil moisture are the neutron probe
and the use of gypsunl blocks. The former is not suitable for soils
with coarse fragments. The latter technique requires careful
calibration of the j~rrlividual gypsLra blocks.

Indirect methods: It is highly desirable to develop and apply
indirect methods to extra@ate to areas where soil climte data are
lacking. One approach is to use models on which climate data
(precipitation and air temperature) anl site char,acteristics (slope,



B.

C.

aspect elevation, soil properties, etc.1 are used to est.inate the soil
moisture  and soil temperature r-egires. The hewhall method is one
example that uses clinute data arxl has keen quite usefcl.

A second jrdilect meted is the use of indicator plant species. If a
particular species can be established 2s being adapted to and
restricted to a certain sol1 cilmatv then its presence and
distrihution can be used as an indication.  of the occurrence of that
particular soil climate. This techniyue has been applied to some
extent in soil survey in a number of areas. The actual re!~ationship
between the spxies and t.he soil climate is generally inferred with
little,  If any, data to relnte the tvm.

4. Definitions of soil moisture and tempczature regimes: The soil
moisture regimes reflect the amounts and annual distributions of
precipitation or in the case of the aquic moisture regimedrainage
conditions. The soil temperature reyimos generally are related to the
temperatures. Some people consider that the soil moisture and
teqerature regimes as now defined as not completely satisfactory.

Soil erosion a high priority.

The committee also considers soil erosion to be an area of high priority.
The irrplortance of soil erosion is recognized since a national soil sluvey
laboratory has been established arxl the LEDA AR.5 is actively erqagcd in
research in this area. The committee identifies the following of
inportance relative to soil erosion:

1.

2.

3.

4.

Prediction of erosion rates under different management systems:
Better ways of defining erosion hazard for various land uses, cover,
and climate are needed.
"wildlards."

This is especially true in large units of

Effect of erosion on productivity: More quantitative relationships
between declines in yield (timber, grass,
soil material by erosion is needed.

or food) ard a given loss of

Methods of measurement: Our inabiiity to statistically measure
erosicaq particularly in large areas of "wildlards" is another area of
need.

Internal and external costs: In addition to the "on site" costs of
erosion relative to soil losses we errwsis should be placed on the
fate of the remwed material. The renoved particulate matter provides
a source of sediment that can clog or fill up drainage ditches,
waterways, etc. Nonparticulate matter 0~ substances sorbed on soil
particle such as pesticides, herbicides,  and fertilizers when removed
by erosion present potential pollution hazards.

Soil variability a high priority.

The committee considers soil variability to be a third research priority
area. The subject is addressed by another conference committee and is
described in detail by that committee's report. The following are
identified as subjects of additional or continual research need:

1. Griability of wents in a 1~p13ing unit.

2. Variability of a single mnent of a mapping unit.

3. Application of geostatistics.

?P



D.

.

Other inpatant areas of research.
A number of additional research areas are identifiedas important even
though they do not have as high a priority as those listed above.
Continued research in these areas is extremely important for the
advancesrent  of soil science. lbeseareas include the follming:

1.

2.

3.

4.

Application of remote sensing technology to soil survey: the
cxxrventional  use of reaote~sensi~ data (i.e. aeria.1 phctqaphs) has
!r$ invaluable in the soil survey program and will continue tobe

Recent advances In remote sensing technology has led to an
incrkased interest in its use or potential use as an aid in the
mapping of natural resources, including soils. Another conference
camdttee has addressed this topic in detail.

Develop improved methxxds of characterizing soils: Determining and
characterizing soil properties (chemical, physical, mineralogical. and
micromorphological) is extremely important to all aspects of soil
science, as well as for soil survey activities. Ideally, we should
have uniform and standard mettmds to seasure soil properties that are
universally applicable to all soils. Dnfortunately, soils being what
they are, this is often not attainable. for example, analytical
techni es which are applicable to most soils may be unsatisfactory
for &ols or for Gypsiorthids.

Soil genesis: There is a continual need to better understand the
processes that lead to the formation of different soil features,
especially the diagnostic features. In many of our soils.
particularly the older soils, relic features are
soil forming conditions of the past. We neezr

esent that reflect
to evaluate these

features and conditions more fully.

A greater understanding of the relationship between soils an5 climate
vegetation, parent material, geomorphic surfaces, and time is needed.
Jenny's approach of functionally relating soil prop&es to the soil
forming factors has been invaluable in improving our urrlerstanding  of
the natural distribution of soils. Additional work needs to be done.
We need to develop a larrlscape ecology perspective for soil science in
whichwedocumentandquantifythe roleof soils inecosystems. We
need to evaluate material fluxs in ecosystems and develop holistic
ecosystem models. Further studi or soil development in relation to
geomorphic processes,
needed.

especially in western semi-arid regions is

1-e Soil Taxonomy: Assoil surveysexpand  intonewareaswithnew
soils being encounteredand  as basic resedrch extends our knowledge
about soils there is a continual need to r-efineand  modifyour soil
classification system. Accompanying this is the need to provide
additional data tobetter character~izekcv soils and to show their
relationships to other soils both in a taxonomic framework and in
their field setting.



Dr. Richard R. Kover
Head, Soils Staff
USDA Soil Conservation Service
West National Technical Centre
511 N.W. Broadway, Room 547
Portland,
Oregon 97209-3489
U.S.A.

Land Resource Research Centre
Centre de recherche sur les terres
Central Btperimental Farm
Ferme Exp%imentale Centrale
Ottawa, Canada KlA OC6

Te.1: (613) 995-5011

January 6, 1987

mar nick:

Here is a brief summary of some of the important points I tried to bring
o"t in my talk. I hope it is iri time. Sorry for not sending it before.

As I said at the time, thank you for the invitation to attend the
meetings. I hope we can x-e-establish closer contact.

Kind regards and Happy New Year.

Yours sincerely,

Keith Valentine
Head, Soil Inventory Section
Land Resource Research Centre

KV/lh

encl.

-



Soil Survey in Canada : 1985

Keith Valentine*

Thank you very much for the invitation to attend your conference. I
f irst attended one of  these meetings in San Diego in 1978, and it is a
pleasure to meet some of you again. Today I would l ike to tell  you briefly
of what is facing us in Canadia”  soil  survey, and of  some of the
modifications to our programs that we may be making in the future.

Soil  Survey in Canada, as in the U.S.A, is a co-operative effort.  In
addition to the Federal Government survey units of Agriculture Canada located
in each province, the provinces themselves have their ow” survey organ-
izat ions . In s “umber of instances both groups are located on the campus of
a University with a Soil  Science Department, and all three are linked as a”
“Institute of  Pedology”. This arrangement has worked very well for us, the
Federal Government, as it keeps us in close touch with what the provinces
need. Through such combined efforts since the early 1920s we have soil maps
at various scales for the whole of the agricultural portion of Canada, and
for perhaps two thirds of  the rest.  There are also,  of  course,  private
companies doing soil survey; usually at large scales to answer particular
land “se questions. Thus the picture in Canada is one of active inventory by
many organizations at various scales. This is exciting, but presents a real
challenge for correlation and quality control.

However,  this picture is changing, especially for us in the Federal
Government. Our budgets are being reduced, and we are being told to concan-
trate on those things that a national invehtory organization can do best.
Many of the potential changes we have been consid.ering  for some time anyway,
and I would like to mention a few today.

Standard Inventory: We are beginning to “contract out” larger scale
surveys to private companies. Our role will  be to establish procedures,
standards, and, i f  required, check and correlate the final work. Detailed
arrangements have yet to be worked out, but we will probably not give up map-
ping altogether. The feeling is that we have to be doing at least some
survey to retain credibility in supervising it . However, we will be spending
more time on specifying field procedures, and developing methods of checking
mapping accuracy.

“National” Inventory; Soil Landscape Hspping and Data Base: A” obvious
task for us is the compilation of a map of soil and land features for the
whole country. The data should be consistent and complete. O f  couriie, in a
sense this is the fundamental raison d’etre  of soil survey. But  in rea l i ty
the aggregation of  our traditional surveys is not giving us this. Procedures
have changed through the years, data is not consistent and scales have varied
tremendously. Moreover,  budgets ars no longer certain enough to plan

* Head, Soil Inventory Section, Land Resource Research Centre, Agriculture
Canada, Ottaws, Canada, KIA 0C6. A summary of a talk given to the Western
Regional Co operative Soil Survey Conference, Portland, Oregon 23-26, June
1986.



“natlonsl  coverage” over future decades. Therefore we have draw” back to 8
project that we believe we cs” accomplish in say five years. This is a map
end data base at a scale of 1:l mi l l ion . Further ,  it is a descr ipt ive  map-
ping program whereby each msp delination, or polygon, is described by s
standard  l i s t  o f  a t tr ibutes . No map units are created. The  c lass i f i cat ion
aspect of mapping is minimized. Each delineation bears s “umber and s string
of  at tr ibutes . This has the advantage that the data structure is very simple
for a computer to handle. It is also very essy to combine those data with
others , such ss climate or census, for land evaluation purposes. so far we
have compiled such data for the agricultural portion of the country and have
produced interpretive maps for such things 88 wind erosion risk and suscept-
i b i l i t y  t o  acidificstion.

National Soil Information System; CanSIS: CanSIS  has been based on our
own software developed in-house, Fifteen years ago when we started there was
no alternative. But now we find our software incompatible with commerical
geographic information systems being used by other agencies. Exchanging
informat ion  i s  d i f f i cu l t . Therefore we plan to buy the commercial ABC/INFO
geographic information system software, and acquire our own dedicated com-
puter to run it . In addition we are beginning to reorganize the structure
and content of the information in CanSIS. The emphasis will be on infor-
mation relevant to crop growth and correlation. What is more we will
restr i c t  ourse lves  to  that  smount  of data that we sre sure we csn handle ,  I
personally believe soil geographic information systems must stop trying to be
all  things to all  me”.

Monitoring Soil  Quality:  Monitoring is one of  those catch words that
happen to be current right now. To us it means enquiring  into whether, and
If so how, soil properties are changing with time. It has come into special
vogue related to soil  degradation research, and it appears to me that an
inventory organization can play s” important role here. If so11 Inventory  i s
taken to be s study of soil variability then it can have two parts; mapping
var iabi l i ty  in  space , and monitoring variability in time. The connection
with ” Soil  Quality” comes from our degradation studies. We are doing
considerable work on degradation and conservation; including extent,  process-
es and amelioration. Coupled with this must be work to define soil quality
(so we can reorganize a non-degraded sot1 when we see it); and work to deter-
mine to what extent our soils are deviating from that quality with time.

These are some of the principal challenges that face us in the “ear
future. There is no doubt our work will be changing. In essence we will be
doing less mapping, less data gathering, and more interpretation or ssssss-
ment  of soil information and more work on procedures and methods. For all  of
this we look forward to continued cooperation with your Cooperative Soil
survey. We have found such cooperation extremely valuable in the past, and I
think with some of these new directions we are going to need all the help we
csn get .



FUTURE OF THE NATIONAL COOPERATIVE SOIL SURVEY
West Technical Soil Survey Work Planning Conference

June 23-27, 1986

Peter E. Avers
National Soils ProgrKn  Leader

U.S. Forest Service
Washington, DC

The Forest Service CF.51 has enjoyed a long productive relationship with the Soil
Conservation Service (SCS) in the National Cooperative Soil Survey (NCSS),
spanning scme 28 years. Many FS Soil Scientists have participated in excellent
training programs sponsored by SCS; nunerous soil survey reports of national
Forest lands have been published through the NCSS; and there are many
established efforts where ideas, data, and ‘.formation  is shared. Policy issues
and areas of technical differences have surlaced occasionally but these are
dealt with to strengthen the NCSS effort.

The FS has never had a greater need for soils information than nou as we begin
to implement our canprehensive Forest Plans. The Forest Lard Management
Planning (FLMP)  effort was generated by the National Forest Management Act of
1976, which requires, among other things, that management be in accordance with
land capability and that soil productivity be maintained. In many instances, we
do not have adequate inventories to provide soil interpretations on suitability,
productivity, limitations, and hazards. The Fs need for more soils information
puts added importance to participation as a partner in the NCSS. However,
traditional data handling and publication methods may no longer be appropriate
to meet information needs. We need to examine closely how we are doing sane
things and make necessary changes to strengthen the cooperative effort. Future
involvement of the FS in the NCSS will depend upon more effecient  delivery of
cost effective soils information.

The FS and SCS have a mutual goal to ccmplete  the once-over soil survey by the
year 2000 and include the data in NCSS publications. What is the status of this
goal for National Forest (NF) Lands? Only about 20 percent of NF lands are
published in the NC&S. Hcwever,  batter than 40 percent has been correlated. We
have a long way to go to include all RF lands in the NCSS. A cursory analysis
of budgets for the next fev years indicates it is not likely we’ll make much
progress unless we cane up with new approaches. The FS has about 90 percent of
NF lands covered with in-service soil inventories that do not meet current
standards, but are used for broad land management planning. We have other
problems that will make it difficult to achieve our mutual goal. For instance,
we have millions of acres of surveys that meet standards, but because of changes
in direction, no longer provide management useful information and are outdated.
Also, there is a perception many of our managers have that the once-over is not
as important when the Forest Plan is canplete. What they want is detailed
information for projects to implement the Forest Plans. There Is a recognized
need to finish the once-over; but it is low priority in several Regions for the
near future.

fo I3



Evaluations are being made  on the effects of reduced soil inventory budgets and
reductions in soil scientist manpower. The FS budget for Soil Inventory is over
$6 million for FM6, but is projected to be between $3.4 and $4.0 million for
F;Yngkg,The  number of soil scientists is currently about 210, doun fran over 300

. Another interesting fact is that less than 20 percent of current  FS
Soil Scientists are engaged in progressive soil surveys. Hany inventories are
being conducted by interagency agreements and private contractors. Host Regions
have not hired trainee soil scientists for five or six years. Furthermore, our
line managers are continuing to consolidate duties and/or share soil scientists
between Forests. Current duties are soil management support services, planning,
monitoring, training others in using soils information, preparing guielines, and
administering agreements and contracts for mapping. The idea at this time is to
provide soils information needed to meet current management concerns, issues,
and targets. Soil inventory for the next round of Forest Planning, while viewed
as needed, is not a high priority iten. This support is a reflection of tight
budgets, but also could be an indication that we haven’t done a very good job of
presenting or demonstrating usefulness of soil inventories.

Improvements are needed in several areas of FS involvement in the NCSS so that
soil inventories are conducted more effeciently  and effectively.

1. Agencies need to work together in a truly cooperative spirit in solving
map unit design, classification, and correlation differences. These problems
can unnecessarily drain energy and funds fran more productive efforts.

2. Manuscripts and interpretations need to be prepared for maximun  utility
by land managers in the FS. This requires departure fran standard format.

3. Hemoranduns  of Understanding should spell out clearly the Agency
responsibilities. This will help managers and foster mutual goals. Key items
to cover with specifications are publication format, correlation of families,
and filling out forms 5 and 6.

4. Mapping and quality control techniques need to be improved to aid field
work, increase mapping productivity, and improve reliability.

5. It needs to be determined what soil data from the National Forests is
needed for the national soils data base. For instance, there are no plans to
include data from in-service soil survey areas that will not be published as
Soil Survey Bullet,:;

The future involvement of the FS in the NCSS looks very positive where we can
clearly identify mutual benefits. Our Regions are evaluating their soil
inventory status. Areas without any coverage and areas identified in Forest
Plans for intensive management will be priority areas for new surveys. Older
surveys that were never correlated will probably remain that way until they are
rescheduled for a new survey. This means that several millions of acres will
not be scheduled for a correlated survey for perhaps a decade or more. Managers
will continue using the existing information for general planning and request
more detailed information on fragile or intensively used lands.



Progress has been made on adjusting publication format primarily for woodland
tables and mapping unit descriptions. This will improve the usefulness of NCSS
publications for FS land managers. More use of computers in handling
manuscripts, soils data, and information can be expected. The FS is moving
towards a Geographic Information System (GIS) and this will reduce the need for
hard copy soil survey publications in the future.

Soils data available through the NCSS has been helpful in preparing Forest
Plans. As plans are implemented, there will be new opportunities for
involvement. Hew successful we are at taking advantage of these opportunities
and continue a truly cooperative venture depends on our ability to focus on the
needs of users.
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A. OlG?NIzATION

~CartographicstaffhasundergMle~changesinorganizati~
recently. FollcwingareafewitewworthwCng:

1. Titles and IbSSpmSibilitieS

w. RICnARD -,Head
NaticnalCarbgraphicCenter

Responsible for all KC activities.

~L.STEXLItG,C!hief
NCSSBranch
National CartographicCenter

Rqxmsible for mall XSS operations.

W. L. SIKFS, Assistant Chief
KS.5 Branch
NationalCaHx&aphicCenter

Iliespmsible for KsS scheduling activities, status of work
and technical assistance to states.

PD4CXLE. section Bead
PhotobaseseCticm,NCSSBranch
NationalCartographicCenter

&spcnsible forpreparingphotobase  mterialti send to the
states and resolving problem related to map ampilation
rmterial.

HARRIS R. ETADWS, Section Reid
Aerial Surveys Section, ICES Branch
NationalCartqra@icCentfx

Pespmsible for preparing orders for aerial plmtography,
ortbphotography,  inspectionof imgeryand ctatusof
imagery.



IZXMAN SPAN, Section Head
Nap Finishing and Negative Prep Section, XSS Branch
National Cartographic Center

Peqxmsible for preparing mp mterial for printing after
map finishing is ocnpleted.

HUGH  ALIEN, section Bead
rinp Finishing and Contract Section, KSS Branch
National Cat-&graphic  Center

Feqxmsible for revim of mp a-npilatim before
contractingandother subjectmtter related  to
contracting.

VICMWIILW,  Section Head
Section B, tCSS Branch
National Cartographic Center

Responsible for the proauction  of &nerd1 Soil Naps and
In&x to I&p Sheets.

n. FY-86 FUBLICATICN STAlVS

Rxlosed is a listing of soil surveys for which Hap Negatives have
keen sent to the printer in FY-86.

C. SIMT_!SOFGENERAL SOILM&PSANDD~MPS

&closed is a listing of soil surveys for which Germal Soil Maps or
Detailed Maps are in work in Carto as of 06/11/86.

D. STAfIuSOFPuBLIcATIcN n@!mRYANDPwnvBASE~

We reguestthateach state soilscientistreviewthislisting  and
mkeanycharqesthatycmareawareof.  lbe follow.ingcolms .&xld
beche&edandqxMed.

PUB-- Besuretik3scalesbmagreeswiththe currentplans
in the state.

'IYPEOFIWAXW- Qnfim that HA (High Altie) or OR
(O&qhoWqa@y)isaxmxt.

lTm‘mT- 1sthef0nratamxe&?

If a 99/99 appears, this mans Cart0 is not aware of a
duedate in the state.



E. m11c SuPFom OF SOIL. SURVEYS

This three page enclosure gives a brief cwemiew of USGS activities
on a nations1 level including the nams of soil surveys received for
mp finishingcontracting.



CARTCGRAPHIC  SUF’PORT  OF SOIL SURVEYS

The National Cartographic Center, Fort Worth, Texas, helps to support the
soil survey program as follows:

(1) Obtaining imagery - mapping and publication
(2) Preparing photobases and related overlays
(3) Preparing final publication negatives
(4) Preparing General Soil and Index Maps and block diagrams

In addition to the above, Cartographic sends and retrieves materials from
the Federal Record Centers, prints interim copies of map sheets, prepares
photographic enlargements of map sheets and prepares duplicate line
negatives of soil information.

Cartographic re-entered the arena of contracting for map finishing during
FY86, To date we have contracted five jobs. Another four jobs will be
contracted by the end of June, 1986. We expect this effort to grow,
especially as state budgets are Cut. T&i full-time positions are
presently working in contract map finishing.

Obtaining Imagery

most of the imagery is obtained from two main sources:

(1) ASCS, Salt Lake City, UT - NHAP-B&W-CIR
(21 USGS - Orthophotography

‘Ihe average cost of a survey covered by NHAF’-B&W-CIR stereo is $3250.00,
Imagery generally will not be ordered until complete county coverage is
obtained, because AX.9 will not prepare control on partial county
coverage. Tne average turn-around time for CHAP  is 2 to 3 nanths.

USGS orthophotoquads  now cost $60.00 each for reproducibles, $750.00 each
for newly constructed quads.

The average eastern county takes approximately 15 orthoguads. The average
western soil survey area takes approximately 60 orthoquads.

The time required to obtain orthophotography ranges from five months  (for
reproducibles) to three-plus years (for new construction of orthos).

Due to the cost of getting ground control, USGS prefers to work a block of
several counties at one time, rather than a single county. We are very
dependent on their scheduling.
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Preparing Photobases

This section has the greatest number of workers assigned to it and has
produced the greatest number Of jobs of all the sections in the NCSS
Branch. Ideally, we would like to have six months from the acquisition of
imagery until shipment of photobases to the state,

This year we will have a drop in production from 126 jobs (FY85) to
approximately 90 jobs. This is happening because we have worked through a
backlog of partially completed jobs which were transferred to Fort Worth
during Cartographic consolida&n and we are now working with imagery that
has recently been acquired. In future years, the photobase production may
drop to 50 or 60 jobs per year, depending on imagery acquisition.

Negative Prep

Production of press negatives for soil survey publication has been the
most consistent at approximately 80 jobs per year for the past four years.

Since January, 1984, we have limited the review of final overlays to a
ten percent sample, and we are calling attention only to soil related
errors and quality of linework.

We are still receiving about 90 to 95 jobs per year into cartographic for
production of final negatives. At present, we have 165 jobs in
cartographic to be worked.

The highest priority jobs for negative prep are those that have the text
ready. Each month we get an update from Pat looper, NBQ Publications
Branch. We work those jobs first which have or will have, according to
Looper, the text ready within three months. ‘Ibis coordination allows sane
jobs to move through cartographic quickly while others remain in
cartographic for a much longer period of time. Fifty-nine jobs have been
in cartographic over a year, awaiting completion of the text.
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The follcwing is a list of jobs that are presently in Carlmgraphic:

1.

i:
4.
5.
6.
7.
8.
9.

NanE

Grant & Hardy cos., WV
Qxun
Avo~elles Pa., IA
Box Elder, VP
Greensville Co., VA
Sullivan Cc., NY
Ell%wth co., KS
Pmitch Ar., UT
Comrdia Pa., IA

10. Gaston Co., NC
11. Williamsburg Co., SC
12. Orarqeburg  Co., SC
13. Frmnt Ar., WY
14. St. Tanmny Pa., LA
15. St. Ewnard Pa., LA
16. Tangipahoa  Pa., I.?+
17. Natchitxxhes Pa., LA
18. Dorchester Co.! SC
19. San Juan Ar., ur
20. Allen Co.. KY

No. of Aerial NHAP-
Surveys Ordered OR -

N3.ofPbtobase
Jobs to State

M. of surveys
to Printer

No. sheets Im Bid Qst/sh6st

68 $9962
15 1478
48 8928
75 9750
39 6072

124
56
34
45
8

76
88

274
72
81
65

104
55
78
31

EYE3 FY84 FY85- -

56 65
-- 46 44

102 109

66 147 126 47

$147
99

186
130
156

Fy86 wru May)

27
10
37

78 72 81 41
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INTERNATfONAL  SOIL CLASSIFICATION COMMITTEES

June 1986

ICOMLAC -
ln ternat lona l  Commlt tee
on Lou Act lv l ty  C lays

Cha l rman:  Dr .  F rank  Hoormsnn
l n s t l t u t e  o f  E a r t h  Sciences
U n l v e r s l t y  o f  U t r e c h t
4 ,  Budapest laan ,
5506 Ta  U t rech t
THE NETHERLANDS

ICOHERT  -
InternatIonal Commlttee
on Vertfsols

Chalrmanr Dr.  Juan Comerma
CENIAP, MAC
Apartado 4563
Haracay 2101
VENEZUELA

ICOMAND -
l n t e r n a t l o n a l  C o m m l t t e e
on Andlsols

C h a l r m a n :  D r .  Hike Leamy
D l r e c t o r ,  S o l l s  B u r e a u
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Soil Management Support  Services
P.O. Box 2890

Washington, D.C. 20013, USA
Telephone: (202)  475-5330

1. Name of Project:

SOIL MANAGEMBNT SUPPORT SERVICES (SHSS)

2. Implementing Agencies:

Soil Conservation Service, USDA
Office of International Cooperetlop  and Development,

(OICD).  USDA

3. Project Staff:

a. Principal Investigator
Dr. Richard Arnold
Director, Soils Survey Division
Soil Conservation Service, USDA
P. 0. Box 2890. Washington, D.C. 20013
Tel. (202) 382-1819

b.

c.

d.

e.

Project Leader
Dr. Hari Esvaran
Soil Management Support Services
P. 0. Box 2890. Washington. D.C. 20013
Tel. (202) 475-5330
Telex. 8423 UHBSP HR

Project Monitor
Dr. Ray Meyer
Agency~for~lnternational  Development

(s&T/ACR/RNR)
State Department
Washington. D.C. 20523
Tel. (703) 325-8993

Full time staff members
- Dr. Hari Esvaran. Washington. D.C.
- Secretary (Position vacant)
- Dr. John Kimble, Lincoln, NE

Part time staff members
- Mr. Terry Cook, (SO%),  SCS
- Mr. William Reybold (IO%), SCS



4. Information on the Project:

a. Date commenced: October 1, 1979
b. Date of extension: October 1. 1982
C. Date ends :  Sep tember  30 , 1987
d. Funding (PY1985): $1,250,000.00

5. Project  object ives :

a. to provide technical assistance to AID and LDCs in
problem identification, evaluation of opportunities
and planning and utilization of land resources.
especially in the subject areas of soil survey.
soi l  conservat ion and soi l  fert i l i ty  and
management;

b. to develop worldwide linkages for the more
eff ic ient  ut i l izat ion of  agricul tural  information
for crop production;

C. to refine Soil Taxonotiy  for the Intertropical areas
and assist LDC scientists in its “se and
application in transferring agrotechnology from
one region to another similar region.

6. P r o j e c t  a c t i v i t i e s :

In fulfillment of the first objective, TDYs w e r e
provided for:

I.

2.

3.
4.

5.

6.

7.

helping countries establish policies and programs
for solving problems in land use and food and
fiber production;
helping plan, carry out, and evaluate soil
surveys and soil conservation programs;
providing laboratory and field testing services;
publishing soil management information that is
needed in land-use planning and for food and
fiber production;
conducting seminars and other training sessions
on soil management improvements and soil
c l a s s i f i c a t i o n ;
interpreting soil properties to determine the
potentials of the soils for agriculture and to
predict their response to management; and
d i s semina t ion  new ideas for increasing soil
fert i l i ty .  improving plant  nutr i t ion,  and
controlling soil erosion and sedimentation.

With respect to the second objective. developing
linkages, SMSS  has established and worked with more
than 30 international organizations and with -
count less  nat ional  inst i tut ions . Many of the
International and regional organizations have
supported SMSS sponsored workshops and training
courses. Through SMSS initiative and in



.

collaboration with IBSNAT. an ASEAN network and an
Oceanic network are being discussed. As a result of
the assistance provided by SHSS, many countries are
adopting the standards of SCS in their soil survey
programs.

Because of the difficulties inherent in the program,
SNSS has achieved least towards this objective.
Through discussions and lectures, SMSS is
encouraging national soil survey organizations to
improve the interpretation potential of their soil
surveys. SMSS hopes to embark on a soil-crop yield
data base.

Probably much of the achievements has centered on
the fourth objective. Today more than 40 countries
use Soil Taxonomy as the primary system of soil
classification and an equal number use it in
addition to other systems. SHSS has 8 international
committees working to refine Soil Taxonomy.

It has organized five soil classification workshops
and thirteen training courses, and produces a number
of publications and quarterly newsletter, which
recently is published in collaboration with IBSNAT.

7. Collaborating institutions:

In the past six years, SMSS has had the privilege to
work vith the following organizations:
1.

2.

3.

4.
5.

6.

7.

8.

9.

10.
11.
12.

13.

International Crops Research Institute for the
semi-Arid  Tropics (IcRIsAT), India
International Rice Research Institute (IRRI).
Philippines
International Institute of Tropical Agriculture
(IITA), Nigeria
Food and Agriculture Organization (FAO), Rome
United National Environment Program (UNEP),
Kenya
International Soil Science Society (ISSS),
Nederlands
Internation Soil Research and Information
Center (ISRIC),  Nederlands
Office de Recherche Scientific et Technique
Outre-Mer (ORSTOM). France
Belgian Assistance Development Cooperation
(ABOS/AGCD).  Belgium
German Technical Assistance (GTZ), West Germany
Norwegian Technical Assistance (NOPAD).  Noiway
Arab Center for the Studies of Arid Zones.and
Dry Lands (ACSAD), Syria
World Bank, USA



14.

15.

16.

17.

18.

19.

20.
21.

22.
23.

24.

25.

**

9. Training Forums:

Centro Agronomico Tropical de Investigation y
Ensenanre  (CATIE). Costa Rica
South East Asian Centre for Research in
Agriculture (SEARCA), Philippines
Land Resources Division, Ministry of Overseas
Development, Great Britain
International Benchmark Sites Network for
Agrotechnology Transfer, (IBSNAT).  Hawaii
Australian Centre for International Agriculture
Research (ACIAR).  Australia
International Board for Soil Research and
Management (IBSRAM).  Thailand
Kagera  Basin Authority (KBO),  Rwanda
Food and Fertilizer Technology Centre (FFTC).
Taiwan
Centro International de la Papa (CIP). Peru
Centro International de Agricultura Tropical
(CIAT),  Colombia
International Fertilizer Development Center
(IFDC) , Alabama
Asian Development Bank (ADB),  Philippines

U. S. Universities and LDC national
institutions are not included in this list.

a. Forum No.
b . Country
C. Date
d. No. of Participants
e. No. of Countries
f . Collaborating institutions

-a.
b.
C.
d.
e .
f .

1980
25
8
University of S. Pacific, Fiji
Department of Agriculture, Fiji
South Pacific Council, New Caledonia
ORSTOM. France
USAID/Suva

a. I I
b. Morocco
C. 1981
d. 45
e. 6

.
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f. Institut National Recherche Agronomique.
Morocco

Universiti Hassan II, Morocco
University of Ghent, Belgium
FAO, Rome
ACSAD, Syria
BSP, University of Hawaii/Puerto Rico
USAIDiRabat

a. III
b. Cameroon
c. 1982
d. 30
e. 4
f. Institut National Recherche Agronomique,

Cameroon
BSP, University of Hawaii/Puerto Rico
FAO, Cameroon
ORSTOM, France
USAID/Yaounde

a. IV
b. Thailand
c. 1983
d. 65
e. 4
f. Department of Land Development, Thailand

IBSNAT, University of Hawaii/Puerto Rico
FAO, Rome
Rubber Research Institute, Malaysia
USAIDlBangkok

a. V
b. Papua New Guinea
c. 1983
d. 35
e. 8
f. Department of Primary Industries, PNG

IBSNAT
Soil Bureau, DSIR. New Zealand
Soils Division, CSIRO. Australia
University  of South Pacific, Fiji
USAID/Suva,  American Embassy. PNG

a. VI
b. Costa Rica
c. 1983
d. 30
e. 5
f. CATIE, Costa Rica

CIAT, Columbia
Kellogg Foundation. USA
University of Costa Rica
ROCAPfSan Jose



a.
b.
C.
d.
e.
f.

a.
b.
c.
d.
e.
f.

a.
b.
c.
d.
a.
f.

a .
b.
c.
d.
e.
f.

VII
Philippines
1984
35
3
PCARRD. Philippines
Bureau of Soils, Philippines
IRRI. Philippines
USAID/Hanila

VIII
Jordan
1984
25
7
Department of Agriculture, Jordan
ACSAD, Syria
University of Jordan
USAID/Amman
Near East Bureau, AID/W

_..
IX

GUS.lU
1984
30
7
University of Guam
University of South Pacific. Fiji
ACIAR, Australia
Commonwealth Foundation. Great Britain
DIS. West Germany
USAIDlSuva

X
Rvanda/Burundi
1985
45
3
Carte Pedologic Rvanda
Ministry of AgriCUltUre.  Rvande
Ministry of Agriculture, Burundi
University of Burundi
BADC, Belgium
USAIDiKigali
USAID/Bujumbura



8.
b.
C.
d.
e.
f.

.

a.
b.
C.
d.
e.
f.

a.
b.
c.
d.
e.
f.

a.
b.
c.
d.
e.
f.

IX
Zambia
1985
65
6
Department of Agriculture, Zambia
University of Zambia
NORAD, Norway
BADC, Belgium
CIDA, Canada
IBSNAT
USAID/Lusaka

XII
Pakistan
1985
35
1
Soil Sur'~ey Of Pakistan
Pakistan Agricultural Research Council
FAO, Rome
National Fertilizer Development Corporation
Fauji Fertilizer Company
Hillat Tractors
IBSNAT
USAID/Islamsbad

XIII
Tunisia
1985
35
11
Department of Agriculture, Tunisia
ACSAD, Tunisia
University of Ghent. Belgium
University of Leuven, Belgium
ORSTOM, France
IBSNAT
USAID/Tunisia
Near East Bureau. AID/W

XIV
Philippines
1986
50 (planned)
6
Ministry of Agriculture and Food, Philippines



a. xv
b. Western Samoa
c. 1986 .
d. 40 (planned)
I?. 15 (planned)
f. University of South Pacific, Western Samoa

University of South Pacific, Fiji
Soil Bureau. New Zealand
ACIAR. Australia
South Pacific Agriculture Research and Development,
Western Samoa

USAID/Suva

.



10. Workshops, Seminars, Meetings:

.

a. 4th. International Soil Classification Workshoe
Rwanda. 2 - 12. June 1981
Theme : _ Classification-and management of Low

Activity clay soils and Andisols
Sponsors: Institute dea Sciences Agronomique,

Rwanda
BACD. Belgium
University of Puerto Rico
University of Ghent.  Belgium
USAID/Kigali

Participants: 41
Countries: 22
Proceedings: Published 1985

b . 5th. International Soil Classification Workshop
Sudan, 2 to 11 November, 1982
Theme : Classification and Management of

Vertisols
Sponsors: Soil Survey Administration, Sudan

Ministry of Agriculture, Sudan
ACSAD,  Syria
University of Puerto Rico
USAID/Khartoum

Participants: 40
Countries: 22
Proceedings: Published 1985 *

C. 6th. International Soil Classification Workshop
Chile, and Ecudar, 9 to 20 January 1984
Theme : Classification and management of

Andisola
Sponsors: University of Puerto Rico

USAID/Quito
American Embassy/Santiago
Sociedad Chilena de la Cienca  de1

Sue10
Universidad Austral  de Chile
Universidad de Conception
Pontifica Universidad Catolica de

Chile
Universidad De Santiago
Sociedad Ecuatoriana de la Ciencia

de1 Sue10
Ministerlo  de Agriculture y

Canaderia,  Ecuador
P a r t i c i p a n t s :  3 9
Countries: 17
Proceedings: In Press



d. 7th. International Soil Classification Workshop
Philippines, 26 March to 5 April 1984
Theme: Characterization. Classification and

utilization of Wetlands Soils
sponsors : IRRI, Philippines

Bureau of Soils, Philippines
USAID/Hanila

Participants: 83
Countries: 23
Proceedings: Published 1985

e . 8th. International Soil Classification Workshop
Brazil, May 9 to 26, 1986
Theme : ICOMLAC/ICOMOX
Sponsors :  EMBRADA

University of Puerto Rico
Participants: 100
Countries: 14
Proceedings: 1987

11. Honographs  and publications

Technical Monographs

a.
b.
C .

d.
e.

a.
b .
c .

d.
e.

a.
b.
c .

d.
e.

a.
b .
c .

d.
e.

Authors et. al.
1981
Soil Resource Inventories and Development
Planning-Tech. Monograph No. 1
USAID, SHSS, USDA/SCS,  Cornell University
Out of print

A. Van Wambeke
1982
Soil Hoisture  and Temperature Regimes
South America-Tech. Monograph No. 2
Cornell University, SHSS
200

A. Van Wambeke
1982
Soil Moisture and Temperature Regimes
Africa-Tech. Monograph No. 3
Cornell University. SNSS
100

Terry Forbes, D. Rossiter, A. Van Wambeke
1982
Guidelines for Evaluating the Adequacy of

Soil Resource Inventories-Tech Monograph No. 4.
Cornell University, SMSS
Out of print

.

.



a.
b .
c .

d.

e .

a .
b .
c .
d.
e .

a .
b .
c .
d.
e .

a .
b.
C.

d.
e .

a .
b .
c .

d.
a .

a .
b.
c .

d.
e .

W a l t e r  Lutio L..  et.  al.
1982
Taxonomia  De Suelos (Abridged Spanish translation)

-Tech. Monograph No. 5
Universidad de Chi le ,  Cornel l  Univers i ty ,  National de

Tecnologia  Agropecuaria,  Argent ina
200

USDA/SCS Soil  Survey Staff
1983
Keys to Soil Taxonomy-Tech. Honograph No. 6
USDA/SCS,  SMSS. C o r n e l l  U n i v e r s i t y
Out of print

USDA/SCS Soil Survey Staff
1985 (revised)
Keys to Soil Taxonomy-Tech. Monograph No. 6
USDA/SCS,  SHSS. C o r n e l l  U n i v e r s i t y
1500

James H. Brown
1984
Universal Soil Data Base and Map Display

System-Tech. Honograph No. 7
Pedologues Incorporated, SHSS
250

Frank R. Moormann
1985
Excerpts from the Circular Letters of ICOMLAC-Tech.

Monograph No. 8
ICOKLAC.  University of Hawaii, SMSS
300

A. Van Wsmbeke
1985
Soil Moisture and Temperature Regimes

Asia-Tech. Monograph No. 9
Cornell University. SNSS
1.700

Benchmark Soils Of The World

a.  T.  R.  Forbes ,  et.al.
b . 1985
c. Benchmark Soils of the Yemen Arab Republic -

Benchmark Soils of Monograph No. 1
d . Cornell University, SMSS
e . 1,000



a. L .  Honcharoen. et.al
b . 1986
C. Benchmark Soi ls  of  Thai land

Benchmark Soils Monograph  No. 2
d . Department of Lend Development - Thailand
e .  1 . 0 0 0

N e w s l e t t e r s

a .  Staff
b . October 1981
C. Soil Taxonomy News #l
d .
e. 50

a . Staff
b . January 1982
c. So i l  Taxonomy  New #2
d .
e. 50

a .  Staff
b . June 1982
c. Soil Taxonomy News #3
d .
e. 50

a .  Staff
b . September 1982
c. Soil Taxonomy News #4
d .
e. 50

8. Staff
b . February 1983
c. Soil Taxonomy News 15
d .
e. 50

a .  Staff
b . August  1983
c. Soil Taxonomy News 66
d .
e. 50

a .  Staff
b . January 1984
c. Soil Taxonomy News #7
d .
e. 50



a .  Staff
b. August 1984
c. Soil Taxonomy New 10
d.
e. 50

a .  Staff
b. November 1984
c. Soil Taxonomy News 19
d.
e. 50

a .  Staff
b . April 1985
C. Soil Taxonomy News 110
d.
e. 50

a .  S t a f f
b . September 1985
C. Agrotechnology News No. 1
d.
e. 50

a .  S t a f f
b. February 1986
c. Agrotechnology New No. 2
d.
e. 50

Brochures

a .
b.
c .

Staff
1980
Soil Management

A project for
Support Services -
international assistance

d.
e. Out of print

a.
b .
c .

Staff
January 1984
Soil Management

A project for
d.
e.

Support Services -
international assistance

300,

a. Staff
b. January 1986
C.
d.

SMSS or Designation for Master Horizons and Layeis in soil
Cornell University, SMSS

e. 200



a .  staff
b. October 1985
c. Soil Management Support Services - Training Brochure
d.
e. 300

Progress Reports

a .  Staff
b. October 1, 1979 - September 30, 1984
C . Progress Report - SMSS
d. Pedologues Incorporated, SMSS
e. out of print

a .  S t a f f
b. October 1, 1982 - 1983
c. Progress Report - SHSS
d. University of Hawaii - SHSS
e. 200

Bibliographies

a. Arnold C. Orvedal
b. June 1983
C . Bibliography of the Soils of the Tropics

Vol. V. Tropics in General and Tropical
d. USDA/SCS.  OCID, SMSS, National Agricultural Library
e. 100

International Training Forum Proceedings

a.
b.
c.

d.
e.

a.

b.
C .

d.
e.

a.
b.
C .

d.
e .

R. Morrison, D. M. Leslie. Editors
November 1981
Proceedings of the South Pacific Regional

Forum on Soil Taxonomy - No. I
University of S. Pacific Fiji, SMSS
5

S .  Panichappong.  L. Moncharoen, P. Vijarnson
Editors
February 1983
Proceedings of the Fourth Tnternational  FOKU~

on Soil Taxonomy and Agrotechnology Transfer -
No. IV

The Department of Land Development - Thailand, SMSS
200

Carlo6 F. BuKgos,  et.al.  E d i t o r s
1984
Hemoria de1 Sexto  FOKO  -

Taxonomia  De Suelos - No. VI
CATIE. SMSS
100

.



a.

b .
c.

d.
e .

a.
b .
c .

A. R. Maglinao,  T .  H. Metra, H. R .  Recel.
P. .I. Lestimosa,  E d i t o r s

1985
Soil Taxonomy: Tool for Agrotechnology Transfer

Proceedings of the VIIth International Forum .
on Soil Taxonomy and Agrotechnology Transfer -
No. VII

CARRD,  SHSS
200

A .  O m a n ,  et.al.
1985
Proceedings of the VIIIth  International Training

Forum on Soil Taxonomy and Agrotechnology
Transfer - N o .  V I I I

d. ACSAD,  SMSS
e. 250

a. J. D e m e t r i o .  et.al.
b. 1985
C. Proceedings  of  the  IXth International

on Soil Taxonomy and Agrotechnology
No. IX

d. U n i v e r s i t y  o f  Guam, SHSS
e. 400

International Soil Classification Workshops

a .
b.
c.

d.
e.

8.
b.
c .

d.

e .

a .
b.
C.

d.

e.

Training Forum
Transfer -

H. N. Camargo.  F. H. Beinroth. Editors
1978
Proceedings of - Firs t  Internat ional  Soi l

Classification Workshop
EMBRAPA.  SMSS. University of Puerto Rico
Out of Print

F. H. Beinroth. S. Paramananthan, Editors
1979
Second International Soil Classification

Workshop - Part I Malaysia, Part II Thailand
National Soil Survey, Malaysia. Soil Survey

Division, Thailand, University of Puerto Rico, SMSS
Out of print

F. H. Beinroth, A. Osman,  Editors
1981
Proceedings  - Third International Soil Classification

Workshop
ACSAD. Soil Science Institute of Greece. Geologosich

Institut. Gent, Belgium, University of Puerto Rico.
SMSS

Out of print



a.
b.
c .

d.

e.

8.
b.
c .

d.

e.

a.

b .
c .

d.

e.

a .
b.
c .

d.
e.

P. H. Beinroth, et.81. Editors
1985
Proceedings of the Fourth International Soil

Classification Workshop
Ministry of Agriculture, Rwanda, University of .

Puerto Rico, SMSS
Not Available

F. H. Beinroth. M. Ali, H. Osman.  et.al. Editors
1985
Proceedings of the Vth International Soil

Classification  Workshop
Soil Survey Administration. Sudan. University of

Puerto Rico. SMSS
Not Available

F. H. Beinroth, W. Luzio, L.. F. Maldonado. et.al.
Editors

1986
Proceedings of the VIth International Soil

Classification Workshop
Ministry of Agriculture, Chile and Ecuador,

University of Chile, Soil Science Society of Chile
and Ecuador, University of Puerto Rico, SHSS

In press

1985
Proceedings of the VIIth International Soil

Classification Workshop
IRRI, Bureau of Soils. SMSS
200

Audio Visual Aids

a .
b .
c .

d.
e.

a.
b.
c .
d.
e .

Staff
August 1982
Soil Taxonomy: A Technical Language of Soil Science

(a slide and cassette tape, a 16mm film, a 8mm
film)

Cornell Univereity,  SHSS
Limited quantities

Staff
May 1986
Training Forums - video tape
Cornell Univeristy,  SMSS
In draft copy



Computer Software Programs

a. S. W. Buol. R. A. Rebertus
b. 1985
c. Soil Taxonomy Keys to Classification Computer .

Software Programs No. 1 Interactive Program to
. Classify Soils Using Soil Taxonomy

d. North Carolina State University. SNSS
a. 250

12. L inkages  (fig. 1)

a. USAID  P r o j e c t s
SHSS collaborates with IBSNAT and TSMK. With IBSNAT,
it has a joint newsletter (Agrotechnology Transfer);
SMSS also characterises some of IBSNAT experimental
sites and IBSNAT provides management information for
SHSS World Benchmark Soils Database. SMSS and IBSNAT
cost-share some of the training
meetings.

SMSS and TSMB has cost-shared a
T D Y S .

activities and some

workshop and some

b. International Agricultural Research Center
SMSS has good working relations with ICRISAT. IITA
and IRRI. Have organized joined vorkshops.

c. USAID Country Missions
Missions have always supported SMSS activities. A
few l ike USAIDIBangkok,  USAID/Suva,  USAID/Lusaka,
USAID/Amman  and USAID/Islamabad  have even funded SMSS
act iv i t i e s . Near East Bureau of AID/W provides
annually $50.000 to organize training courses.

13. (a) Major Achievements

- Excellent rapport with LDC institutions and USAID
Missions.

- Many countries (fig. 2) use Soil Taxonomy and soil
survey procedures of SCS-USDA.

- Publications are used and referred to in technical
discourses and some sre translated.

Training courses largely funded by others; well attended
and good feed-back.

- Workshops, cost-shared and participated by
world-reowned  soi l  sc ientists .

- SMSS honoured by several organizations including the
Governor of Guam.



(b) Major constraints

14. Utilization and impact

SCS-USDA staff-ceiling prevent hiring of new staff.
Project has poor secretarial support and for the
moment, “one.
OCID’s  contractual procedures cumbersome and in some
instances restricts utilization of talented or
experienced persons.
USAID Bureaus and many USAID Country Missions are not
well informed of S&T’s centrally funded projects.

Because SHSS is a world-wide program, it cannot have the
kind of impact as a country-specific project.
Nevertheless, there is some evidence of the project
outputs being utilized.

This does not include the salaries and other services of
the many persons who contributed to the activities.

The training workshop components are also bearing fruit,
with countries developing their own in-service training
programs usino SuSS training packages. ACSAD is a”
example of a regional institution which as obtained
$175.000 from the Arab League, to conduct its own
training In Arabic on Soil Taxonomy. SMSS Xonograph  No.
6 -- Keys to Soil Taxonomy -- is now translated into
Spanish, French. Japanese, Chinese, Italian. Malay, Thai
and the Greek translation is being worked on.

SMSS continues to service USAID Bureaus and Missions and
the technical assistance component is maintaining its
momentum.

In conclusion. there is ample evidence to Indicate that
SMSS activities are useful. necessary, appreciated and
followed up.
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1

J.E .  Wit ty

SOIL TAXONOMY AND THE INTERNATIONAL

SOIL CLASSIfICATION  COMMITTEES

The p u r p o s e  o f  t h i s  r e p o r t  i s  t o  r e v i e w  t h e  a c t i v i t i e s  o f

the  Internat iona l  Soil C lass i f i cat ion  Committees  and  to

encourage active participation in these committees. I am

also leaving plenty of  t ime for questions to make sure that

I cover as much as possible the topics in which you are most

i n t e r e s t e d .

The committees were organized to help coordinate the

improvement of Soil Taxonomy and to make it a comprehensive

system. The committees have an open membership and the

chairmen of  the respective committees correspond with the

membership by “CircuIar L e t t e r s ” .

I  bel ieve it  is  fair  to say that most of  the committees have

concentrated on trying to makz Soi l  Taxonomy more usefuI in

a r e a s  w h e r e  l i t t l e  so i l s  data  was ava i l ab le  a t  the  t ime  i t

was pub1 ished. Soil  Taxonomy is considered a de facto

internat iona l  so i l  c lass i f i cat ion  system,  and  I  th in ) : :  th i s

is due to the work of the committees.

I  bel ieve we al l  benefit  from maintaining Soi l  Taxonomy as a

comprehensive system. If  we had looked only inw,ir-d,  in

lother  words , i f  we had only considered the soi ls  uf the U.S.
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whet-i  devclopiny  atId ma tntainittg  Soi 1  Taxonomy,  the

ca:.,ri,rnj.  t tees would not have beet> n e e d e d . I  like Guy Smith,5

thought<, im w h y  w e  c,hauld look “ o u t w a r d ”  for he lp  w i th  So i l

Ta :,: on i.my  t-k WT i t e s : “ A  comprehetlsi ve system s h o u l d  let us

s e e  t h e  s o i l s  nf thr U n i t e d  S t a t e s  i n  b e t t e r  p e r s p e c t i v e . ”

tie conti nue~i, “ I f  unc develops a  c l a s s i f i c a t i o n  o f  the soils

of a  s i n g l e  c o u n t r y , h e  w i l l  o n l y  b y  a c c i d e n t  d e v e l o p  a

clas~iification t h a t  w i l l  b e  u s e f u l  i n  o t h e r  cauntries.. . . A

I:.: lassi f ication developed for  a  country becomes warped by the

a c c i d e n t s  of g e o l o g y ,  c l i m a t e , a n d  the e v o l u t i o n  uf l i f e  i n

that a:mmtry, a n d  i s  a p t  ta r e f l e c t  soil g e n e s i s  i n  a  manner

t h a t  a p p e a r s  d i s t o r t e d  tu one f a m i l i a r  w i t h  the so i l s  o f  a

di f fercnt count ry . .  . ” It3 h i s  op in ion  a  comprehens i ve  sys t em

shciuld also a id  in  the t r a n s f e r  t o  t h i s  c o u n t r y  o f

e x p e r i e n c e  g a i n e d  in o t h e r  c o u n t r i e s .

T h e r e  a r c  8  I n t e r n a t i o n a l  Conmittces, a s  f a l l o w s :

1. ICOM  nn Low A c t i v i t y  C l a y  tXCOMLAC1 c h a i r e d  b y  F .

Mcmrniann;

2. I C O M  o n  Oxisols (ICOMOX) chaired by S.  Bunl;

3 . ICOM  on Andisiuls (ICOMAND:, c h a i r e d  b y  M .  Learny;

4. ICOM  on  Mo i s tu re  Reg imes  (ICOMMORT)  cha i r ed  by  A .  Van

Warnbeke;

5 . ICOM on Aridisolc, (ICOMID) c h a i r e d  b y  A .  Omoan;

6. ICOM  on Vertisals  (ICOMERT) c h a i r e d  b y  J. Cnmerma;

7. ICOH  011 W e t  S o i l s  (ICOMAQ)  c h a i r e d  b y  .I. Bourna; a n d

8 . ICOM  on  Spadnsols (ICOMOD) c h a i r e d  b y  R .  Rourkc.
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T_he International  Committee on Low Activity  Clay completed

i t s  mandate  about  two  y e a r s  a g o . Since  that  t ime  the

proposal was s e n t  o u t  b y  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 e s t i n g . Last winter the comments were evaluated and

incorporated  in to  the  f ina l  amendment . Through the spring

i t  has  gone  through  add i t i ona l  t es t ing ,  w i th  a  f ew  changes

made. T h e  amendmwlt  i s  e ssent ia l l y  r eady  t o  be  r e l e a s e d ,

b u t  F r a n k  Moormann made a  special  request  to  look at  i t  one

more  t ime  be f o re  we  re l ease  i t . We are wait ing for  his

f inal  comments.

The major  changes result ing from this  amendment are:

1. The introductiun  o f  a  new d iagnos t i c  hor i zon ,  the  kand i c

h o r i z o n , w h i c h  i s  i d e n t i f i e d  O H  t h e  b a s i s  o f  (a) having a

c l a y  i n c r e a s e  sirmilar t o  t h a t  d e f i n e d  f o r  a n  a r g i l l i c

h o r i z o n , a n d  <b) h a v i n g  a  C E C  o f  jlC meq/lOO g of clay (In

some cases  the  kand i c  hor i zon  wi l l  a l so  be  recogn ized  a6 a n

a r g i l l i c  h o r i z o n ) ,  a n d

2. T h e  i n t r o d u c t i o n  o f  “kandi” and “kanhapl”  g r e a t  g r o u p s

o f  A l f i s o l s  a n d  U l t i s o l s . These g r e a t  g r o u p s  p a r a l l e l  t h e

“pale”  and “hapl”  g r e a t  g r o u p s ,  r e s p e c t i v e l y ,  c o n c e r n i n g

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

1r1 the  Uni ted  S ta tes  the  approva l  o f  th i s  amendment  w i l l

h a v e  t h e  g r e a t e s t  i m p a c t  on c l a s s i f i c a t i o n  o f  t h e  s o i l s  i n

the %,utheast. A  few so i l s  in  Ca l i f o rn ia  and  Hawai i  w i l l

a l s o  r e q u i r e  r e c l a s s i f i c a t i o n . I t  i s  d i f f i c u l t  t o  e v a l u a t e
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The I n t e r n a t i o n a l  Conmittee  cm O!xissr-1s  i s  put t ing  the f i n a l

t ouches  cm the ICOMOX proposal  before  s_tbmi  tt i ng it to the

Suil C:onc,ervation  S e r v i c e  t o  s e n d  cut f o r  f i n a l  t e s t i n g .

T h e  ICOMflX canmittee  h a s  b e e n  a c t i v e  f u r  about 8 years, a n d

16 C i r cu lar  Let ters  have  been  pub l i shed .

The VIII  International  Soi l  Classi f ication Workshop  was  h e l d

in Brazi l  nn Ox iso l s  in  May ,  1986 . Approximately  70 f u l l - -

t ime  par t i c ipants  a t t ended  the  wnrl:shop, which  inc luded  both

p a p e r  s e s s i o n s  a n d  e x a m i n a t i o n  o f  Oxisols  in the f ie ld . The

field tour was conducted between Sao Faulu and Brasi l ia ,

where 22 pedons  w i th  comple te  charac ter i za t i on  data  were

examined  and  c lass i f i ed . The purpose  of the workshop was to

he lp  so lve  the  remain ing  prob lems  wi th  the  Oxisol  p r o p o s a l .

I  t h o u g h t  the wur~::shup  was  very  success fu l ,  and  good

a g r e e m e n t  was reached concerning the f inal  format of  the

prc#posal.

Acceptance of the ICOMOX proposal will have Iittle  impact on

t h e  c l a s s i f i c a t i o n  o f  t h e  s o i l s  o f  t h e  U n i t e d  S t a t e s ,

b e c a u s e  t h e  SCS on ly  re cogn izes  about  39  so i l  s e r i es

c l a s s i f i e d  as Oxisols. These are  it1 Puer to  R i ca ,  Hawai i ,
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the Trust  Territory,  and Guam. I t  appears ,  however ,  tha t

a l l  3 3  s e r i e s  w i l l  r e q u i r e  recIassification.

T h e  I n t e r n a t i o n a l  C o m m i t t e e  un Andisjols was es tab l i shed  in

1378 after Guy Smith prepared a report  recommending that  a

new o r d e r ,  Andisols, b e  e s t a b l i s h e d . Progress  has been

s teady  w i th  th i s  c ommit tee , a n d  h o p e f u l l y  i t  w i l l  s u b m i t  i t s

f ina l  proposa l  t o  SCS by  la te  1987 .

Two  events  have  been  s cheduled  to  a id  in  f ina l i z ing

d e r i s i o n s . T h e  f i r s t  i s  a n  I n t e r n a t i o n a l  Soil C o r r e l a t i o n

M e e t i n g  w h i c h  w i l l  b e  h e l d  J u l y  20 to 31, 1986 and  wi l l  be

the f i r s t  s u c h  m e e t i n g  h e l d  o f  t h i s  t y p e . At this  meeting

w e  w i l l  cunccntratc  on exaritining  a  w ide  range  o f  “Andisols”

in Idaho, Waahingtnn, a n d  Oregon. P a r t i c i p a t i o n  i n  t h e

I~~ternational  C o r r e l a t i o n  M e e t i n g  i s  r e s t r i c t e d  tea a b o u t  4 0

people  mostly  fo r  l o g i s t i c a l  I-eascws  -- one b e i n g  t h a t  o n l y
I

one  bus wi 11 be required. T h e  c o r r e l a t i o n  roceting  wi l l  no t

b e  a6 “ i n t e r n a t i o n a l  I’ a5 the w~xirshops,  in that  nnnly 4  o t h e r

cuuntrier,  w i l l  be  r epresented  be:;ides  the  U .S . M o s t  !>f the

p a r t i c i p a n t s  w i l l  b e  f r o m  t h e  W e s t  w Northwrst.

The s e c o n d  e v e n t  is the 9th Itlternat  ional Soi 1

C l a s s i f i c a t i o n  W o r k s h o p  s c h e d u l e d  fcv July, 1307 in  Japan .

A t  t h i s  w~cwksbop  decisicmc, should be made on al 1 remaining

prc~blrr~~s  w i t h  the  ICMAND  prcapczal  , atld  t h e  f i n a l  prc~posal i s

e x p e c t e d  to be r e c e i v e d  b y  t h e  S C S  i n  t h e  f a l l  nf lYR7.



d o

t i m e .

The

t r y i n g  tu r e v i v e  t h e  ~rorimittee  to e i t h e r  d e v e l o p  a  tlew m o d e l

or impr’uve t h e  NewhaIl  M o d e l .  I t i s  g e n e r a l l y  f e l t  t h a t  we

c o u l d  test  t h e  ICOMMORT  prnpmal, b u t  w e  n e e d  a  b e t t e r

rwcharti  E-m f o r  appI yi  ng t h e  1  i  riai ts w h e n  m a k i n g  soil s u r v e y s .

R o n  Faetzold  i s  w o r k i n g  cm c,oi 1 mnisture a n d  t e m p e r a t u r e

r e g i m e s  a n d  ic, making a n  i n v e n t o r y  of t h e  o n g o i n g  a n d

~romplcted  studies  aconducted i n  t h e  U . S . H e  w i  1 1  a l s o  halp

e v a l u a t e  e x i s t i n g  madels t o  d e t e r - m i n e  i f  i t  i s  p r a c t i c a l  t o

use or m o d i f y  t h e m  for u s e  t o  e s t i m a t e  s o i l  m o i s t u r e  a n d

ten.lpc~r~at;,~.lr~r  reyimes. T w o  pur,riible  smdels a r e  t h e  SPAW m o d e l

d e v e l o p e d  b y  K e i t h  Saxon  of Pullmn,  W a s h i n g t o n ,  a n d  t h e

CREAMSTAX model, w h i c h  i s  a  rmdificatiun o f  t h e  C R E A M S

model .

T h e  Internatim~al  C o m m i t t e e  c m  Aridisols  h a s  p r o g r e s s e d

s l o w l y . T h e  t h i r d  It~tert~atiut~al  Soil  Classificatiotl .

W o r k s h o p  w a s  h e l d  i n  S y r i a  a n d  Lebanon  i H 1980 to a d d r e s s

t h e  taxanmny  rrf s o i l s  i n  a r i d zones uf l o w  l a t i t u d e s . The

w o r k s h o p  was q u i t e  a  s u c c e s s  as f a r  a6 i d e n t i f y i n g  p r o b l e m s

i n  t h e  managrr~ietlt  a n d  c l a s s i f i c a t i o n  o f  t h e s e  s o i l s ,  b u t



t h e r e  was a lack: of s i g n i f i c a n t  f o l l o w - u p  b y  ICOMID.

Recent ly  there  has  been an increase in activity,  and

current ly  there  a rc  plaris  to  ho ld  an  Internat iona l  So i l

Correlation Meeting on Aridisols  in 1987 in the Southwestern

p a r t  o f  the U.S.

In the past the cnrmittre  c o n c e n t r a t e d  un Aridisols w i t h

accunulations  of carbonate and gypsum and tried tu define a

coc.rpl  i- of nsw di agnust i c her i zonk, the hypergypsi c and

hyperca lc ic  hor izons . Now there is  a  more general  feel ing

that the whole order should be exminrd. At present there

a r e  on ly  two suborders  recognized ,  but  i f  the Orth ids ,  fur

e>:aan,p1e, were  s p l i t  into Calcids, Gypsids,  Salids, e t c . ,

more  neaningful  groupings could be made at the great group

and subgroup Irvrla.

T h e  Ir\,,$ernat ional Comwi~_t~~r  on Vcrt isuls ic, ccmplrt  ing its

mandate, and the chairman is  preparing the f inal  ICOMERT

rec:ommendati  ens to be suhnlitted  to the SCS. A f t e r  r e c e i v i n g

the rccc~mmendat  ions we wi 11 send them #cut fo r  wor ldwide

t&.-sting.

Sorlrc of the major  ~changrs  being rrcumnwndrd  b y  I C O M E R T  are:

D e l e t i o n  o f  g i l g a i  as a criterion  f u r  r e c o g n i z i n g  Vertisals;

i mtrcducing  an aquic s u b o r d e r ; di6ccmtinuitlg  the use Iof

p c l l i c  a n d  chromic  g rea t  g roups  b a s e d  011 color a n d

i n t r o d u c i n g  dystric,  rutric,  duric, a n d  salic great gruups.
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Since Johan became chairman, h e  h a s  d i s t r i b u t e d  4  C i r c u l a r

L e t t e r s  a n d  g e n e r a t e d  a  l o t  o:af respotisec,. Snrne  of t h e  wejar

quest i onci a r e : (a) S h o u l d  t h e  aquic m o i s t u r e  regirtie b e

d e f i n e d  cm t h e  b a s i s  o f  s a t u r a t i o n  unly or .shnuld i t  r e q u i r e

s a t u r a t i o n  a n d  r e d u c t i o n ? (b> S h o u l d  t h e  peeudogleys b e

d i s t i n g u i s h e d  from the groundwater  gleys a t  a  h i g h  l e v e l ?

Cc! S h o u l d  d r a i n e d  soilc, be d i s t i n g u i s h e d  cm the b a s i s  o f

taxon c r i t e r i a  nor phase c r i t e r i a ? Cd) S h o u l d  soils t h a t  a r e

s a t u r a t e d  for p e r i o d s  uf t i m e  b u t  d o  n o t  become r e d u c e d  be

r e c o g n i z e d  a t  t h e  s u b g r o u p  l e v e l ? CC->  Shuuld morpt1oriletrj.c

c r i t e r i a  b e  used tn d e f i n e  a q u i c  s u b o r d e r s ,  or- shouId t h e y

be i d e n t i f i e d  cm t h e  b a s i s  o f  m e a s u r e d  p e r i o d s  d u r i n g  w h i c h

t h e y  e x h i b i t  r e d u c i n g  c o n d i t i o n s  o r  011 t h e  b a s i s ,  o f  d e p t h

a n d  5ieascm  nf w a t e r - t a b l e ?  D r . Huuma i s  p l a n n i n g  ts c o m p l e t e

h i s  m a n d a t e  b y  19EJE.

T h e  Intert~ational  C o m m i t t e e  on Soodosuls h a s  h a d  a  d i f f i c u l t

tin,e. T e d  Hi 1 ler war, s e l e c t e d  ~5 c h a i r m a n  when the

c o m m i t t e e  w a s  f i r s t  e s t a b l i s h e d . H e  r e s i g n e d ,  flowever,  when

h e  r e t i r e d  from the S C S , a n d  Rnb Ruurke a c c e p t e d  t h e
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chairaanship. A large Spodosul  data base h a s  b e e n

e s t a b l i s h e d , and the data base is being manipulated to test

di f fcrcnt hypotheses. A  ma jor  p rob lem,  however,  is that the

data base, f o r  the rmst p a r t , is  based on our standard soi l

anal ysccj, and it has been manipu la ted  to  death  over the last

20 years . We need new analyses to test the Spodosols, and

certaitl  Universit ies and Countries are trying new analyses

but they are very expensive to zxreen. Some of the new

t e s t s  rmy give gcmd aeparatian  a m o n g  the local  soils t e s t e d ,

but  the  tes ts  d i s integrate  when  d wide spectrum of  sai ls  are

used. The only thing cm which we can get good agrrrrwnt  is

that  i f  i t  l ooks  l ike  a  Spodosol w e  s h o u l d  cIassify it as a

6podosol.



ausiness Meeting

1. 1988  Conference Host

Hawaii was selected as the next conference host state. Harry Sate and H.
I k a w s  will co -chair .

Steering committee to review possibil ities and select conference f ield trip
. theme. Also,  date will  be determined. A summer date is probable.

Some possible f ield trip options include:
.

a . Soil  moisture (climate) project on Maui.
b . IBSNAT (Agro-technology  transfer).
C. View and discuss andic  soils.

Some combination of the above also is possible.

A second alternative - in case Hawaii is not approved - is Washington and Idaho
a s  c o - h o s t s . A  poss ib le  f i e ld  t r ip  i s  to  l ook  at  a  t ransect  o f  so i l s  on  s imi lar
parent material with a change in precipitation.

2 . Taxonomy Committee

Wayne Robbie,  USDA Forest Service, Southwest Region and Gordon
Huntington ,  univers i ty  o f  Cal i fornia , Davis were approved for 3-year terms on
the West Regional Soil Taxonomy Committee.

3 . Committee Format-__---I

Dick Kover discussed the change in committees recommended by the Steering
Committee for this conference. That is, conference format include:

a* Conference  Committees  - These are to jointly address a few of the key
issues needing development of  techniques,  procedures or policies.

b . Standing Committees - These are ongoing committees with specified mem-
bership and terms of membership. Currently.  these are Soil  Taxonomy, Soil
Interpretat ions , Research  Pr ior i t ies , and Laboratory Techniques.

c. Task Force - Small groups of specif ied individuals to address a single
issue or function with termination at the conference.

Discuss ion :

There was general consensus for this format as presented.

A request was made for a list of membership on standing comittees.

.
Should consider outside speakers if  the topic is  appropriate to NCSS objectives.

/ Y Y



MFXBERSHIP LIST

of the

WESTERN REGIONAL TECHNICAL WORR PLANNING CONFERENCE FOR SOIL SURVEY

I. state Soil Scientists. Soil Conservation service:

1. Alaska Louis A. Fletcher
Soil Conservation service
USDA
201 E. 9th Ave.. Suite 300
Anchorage, Alaska 99501-3687

2. Ai-iZOSS Dsvie L. Richmond
Soil Conservation Service
USDA
201 E. Indisnols. Suite 200
Phoenix. Arizona 85025

3. Cslifornis Ronald R. Hoppes
Soil Conservation Service
USDA
2121-C 2nd St. Suite 102
Davis. California 95616-5475

4. Colorado Bruce N. McCullough
Soil Conservation Service
USDA
Diamond Hill Complex
Building A, 3rd Floor

5. Hewsii

6. Idaho

2490 W. 26th Ave.
Denver, Colorado

Harry Set0
Soil Conservation
USDA
P.O. Box 50004
Honolulu, Hawaii

Gerald Richard
Soil Conservstion
USDA

80217

Service

96850

SelVice

304 N. Eighth Street
Rm. 345
Boise. Idaho 83702



8. h’ev6da

In. orepon

11. Utah

12. Washington

1 3 . W y o m i n g

I I . University or Experiment Station Soil Survey Leaders:

!,r,fl Conservation Service
I3jP
P.C. Box 976
Boeeaan, Hontslla 59715

Jack v. Pagers
Soi! Corscrvatlon  Serv ice
l’SI,h
1201 Terminal Way, Rm. 219
Peno, Nevada 89502

Gary Muckel
Soil  Conservation  S e r v i c e
USDA
P.O. Box 2007
Albuquerque.  New Mexico  87103

Gerald Latshaw
Soil  conservation service
USDA
1220  S .W.  3 r d  A v e .
Portland, Oregon 97209

Ferr is  Allgood
Soil conservation Service
USDA
Federa l  Bldg,  Bm. 4012
Salt Lake City. Utah 94138

James Carley
Soil  Conservation Service
USDA
U.S. Courthouse, Rm. 360
Spokane, Washington 99201

George Hartmen
Soil  Conservation Service
USDA
P.O. Box 2440
Casper.  Wyoming 82601

1. Alaska D r .  Chien Lu P i n g
Agricul tural  Experiment Stat ion
University of  Alaska
P.O. Box AE
Palmer. Alaska 99645

.



2. Ariz0na

3. California

4. Colorado

5. Hawaii

6. Idaho

7. Montana

8. Nevada

9. New Mexico

10. Oregon

11. Utah

Dr. D. M. Hendrjcks
Dept. of Soil & water sciences
University of Arizona
Tucson. Arizona 85721

Dr. Cordon Huntington
Dept. of Land, Air. and Water Resources
Univ. of California
Davis. California 95616

Dr. Jan Cipra
Agronomy Department
Colorado State University
Fort Collins, Colorado 80521

Dr. !f. Ikava
Dept. of Agronomy and Soil Science
University of Hawaii
Honolulu. Hawaii 96822

Dr. M. A. Fosberp,
Dept. of Biochemistry 6 Soils
Unfversity of Idaho
Moscow. Idaho 83843

Dr. G. A. Nielsen
Dept. of Plant and Soil Science
Montana State College
Bozeman, Montana 59715

Dr. F. Y. Peterson
Plant. Soil. 6 Water Science
University of Nevada
Rena, Nevada 89507

Dr. Bruce Buchanan
Dept. of Agronomy
New Mexico State University
Las Cruces, New Mexico 88001

Dr. G. H. Simoneon
Dept. of Soils
Oregon State University
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GEOLOGY OF TIlli  CASCADE RANGE
IN OREGON AND SOUTIIERN  WASHINGTON ?_I

‘I’IIP  Cascade Range, part of a continuous mountain chain “ear the western margtn
vi the N o r t h  A m e r i c a n  c o n t i n e n t , extends from Lassen Peak in northern
Cn I I fornla  through Oregon and Wasbtngton.
ilt~d  Jr, southern Washington,

Through the central part in Oregon

VJllVes:
the  Cascade  Range  is divided into two distinct pro-

the geologicall.y  young tligt, Cascades and the older Western Cascades.
UOLII belts are  most ly  o f  vo lcanic  exrrusive o r i g i n ; both include subordinate
:nm”,,nts of near s u r f a c e  i n t r u s i v e  r o c k s , some continental sedimentary deposits,
au11  surflcial deposits related to stream or glacial  erosion and to several kinds
C>i ,nass wasting.

I’llys  lograpblcal  Ly , the range is chnrxterleed  by a l ong  western  s lope  that
dc?;c:euds  irregularly to low valleys in the Willsmette-Puget  lowland or  coa lesces
I~~rally with the Coast Range or Klnmnlh  Mour~tnins  on the west. The fairly
abrnlpt  eastern slope descends to lava plateaus east of  the Cascades. The bigher
~‘astern par1  of  the range consists of  a narrow volcanic plateau st average ele-
v:~lIons of  about 5,000 to 6,000 feet.
sidpd  volcnnic cones  inc luding  Mt .

It ts surmounted by a number of steep-

::t .
Rainier  (14.408  feet) ,  Mt. Adams, and Ht.

Helens  in Washington; and Mt. Ilo~~d  (11,235 feet) ,  Mt.  Jefferson, Three
::lsters, sod M t . HcLougtllin i n  OreRoll.
?I, . Mazama,

One of the large ancestral cones,
erupted many cubic miles of fragmental volcanic material about

7,110o  yrars ago, followed by collapse 1~”  form a large caldera (Crater Lake).

‘III<’ Western Cascades is underlafn  by a thick sequence of slightly deformed
:IIIII  partly a l t e r e d  volcanic  f l ows  and pyrwlnntic  rocks  o f  la te  Eocene  to  l a t e
llii~rcnc  Age. The earltest  volcanic acllvity was dominated by vast oulp”urJnRs
II~ I~lows,  mudf lows ,  and hreccia, mostly of nndesitic  compos i t ion . ThJ~s was
f~~1lnwed  hy 1arRe  volumes of  dacltlc and andes[tic  Luffs  and l e s s  a b u n d a n t ,  F l o w s
:III,I  l~rcccia  o f  basa l t  and  andes i te .
l v,rr lenses,

L o c a l l y  Lhere are lnlerlayers  o f  waler - la id
v0lcanJc  sandslone, sJ Itsl.nnr and conglomerate .

hcxcu parlly  a l tered  to  secondary  minera ls  Jncloding c lays .
Many of these have

L~VRS of the High C a s c a d e s  a r e  predomlnalltty  o f  basa l t i c  and  andesitic  com-
pnsIt,~Jon  in the form of flows and flow I~rrccias. The prominent volcanJc  cones
i#r~c  composed  most ly  o f  andesite flows and flow breccins with some local dncite
n ,111 1rhyo  li te.

l’Iuf:r:,  dikes, a n d  an occas ions1  intrus ive  stock are widely distrlhuted  in the
Ili~:h Cascade belt .

Slll~f  lcial deposits, c o m p o s e d  a l m o s t  en1 trely of volcanic debris,  are related to
~:I:?r:int and stream erosion and to mnss was,~[oR  of older rocks. Some surflclal
d~.~~“sJts  have  resul ted  f rom comparallvcty  recent erupt ions  o f  vo lcanic  ash .

‘I’llvrc  is abundant  e v i d e n c e  o f  v i g o r o u s  erosloo  in t h e  r e g i o n . The most dramatic
I~c’+.~!I  ted f r o m  glac ia l  eros ion  o f  lbe Nix11  Casc~ades  v o l c a n o e s . Tremendous vol-
~lws of rock materials  scul~ptered from ltwse peaks h a v e  b e e n  m o v e d  downslopc  by a
v;ll~l‘?ty o f  processes . Much rock mnleriat  was transported hy glaciers ttrem-
s~,lv?.< a n d  deposited  in  glacial  mornlops.

I/ ‘I’l~is  mnlerlal  was summarized  f rom (:.W..~.
Fnrer.1  Soi tn o f  t h e  Doliglas-fir  Re,:I<,,,.

Walker and A.R. Griggs, Chap. II-E,
1979.

Co-op. Ext. s e r v i c e ,  P\lllmarr, Wash.
Pub. by Wash. State Univ.,



I’nsItion and/or
AJc (y=. ) I3levation  (ft.)-_._
Very recent fl~ondplnins  <20
550-3,290 flnodplnins 20-50
Hid. to early Holocene nhall,loned f loodplaf  ns 50 -100
(5,25+12,240)

Late Ple is tocene terrilCPS 100-200
Late Ple is tocene tercace  remnants 200-300
Late Pleifitocene rollinl: b11lS 300-500
Mid Pleintocene trrrnce/pedlment 450-600

TeXtUKe
6, 1s
Kl, 611, SIC1
si, c

K, cb, fi
si, c
si, c
weathered
gravel
saprelite,  c l a y
s i l t ,  loesr,

21 .- Erotn Multnomah  County soil  survey. Material prepared by Dr. R.R. Parsons,
Reeearch  Soil  Scientist (deceased).  Sol1 Conservat ion  Serv ice .
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C L I M A T E  O F  MULTNOMAH  C O U N T Y  ANI) TIIK  MT. tlOOD N A T I O N A L  F O R E S T  AREd/

A i r  f l o w  is prlmarlly  easLerly  f r o m  Lllr Pacific O c e a n . N o r m a l l y ,  w a r m  m o i s t
;11r moves caslwsrd Loward t h e  C a s c a d e  C r e s t . As this atr r i s e s ,  i t  c o o l s  a”d
<l,~nps  r a i n  a l o n g  t h e  wlndward sl~opes. T h e  drscending  air o” t h e  l e e w a r d  s l o p e s
Warms b y  c o m p r e s s i o n . a n d  prectpita~lon d e c r e a s e s  r a p i d l y . Average anuual plre-
ripttatio” o n  L,he  w e s t  s l o p e s  ra”Res f r o m  aho\lt  3 8  i n c h e s  a t  PorLland, i n c r e a s e s
I” ahout 60 i n c h e s  a t  Estncada  t o  i n  ~vce’ss o f  1 3 0  i n c h e s  norlhwest o f  M t .  Ilood.
I L  t h e ”  decreaecs t o  a b o u t  7 . 0  i n c h e s  “ e a r  R o c k  C r e e k  R e s e r v o i r  o n  t h e  e a s t  s i d e  o f
Llw F o r e s t .  ( s e e  t a b l e )

Ihlrlng art a v e r a g e  w i n t e r , s n o w f a l l  rarl~rs f r o m  n e a r  zero aL l o w e r  elevaLions  L o
IIYCI-  3 0 0  t o  5 0 0  J~nches  n e a r  t h e  CC~SL. Snow usual ly  covers the ground from
mi+Decemhrr  L o  l a t e  F e b r u a r y  o r  March aL lower e l e v a t i o n s . A t  high eleva-
, io”s s”ow ca” be e x p e c t e d  t o  remain  “a, LIle g r o u n d  f r o m  O c t o b e r  t o  J u n e .
Average,  m a x i m u m  t e m p e r a t u r e s  r a n g e  lrom near 25 to 35’F.  in the winier.
A v e r a g e  m i n i m u m  t e m p e r a t u r e s  a r e  f r o m  5  L o  1 5 ° F . T e m p e r a t u r e s  as l o w  as - 2 0 ° F .
are “OC u n c o m m o n .

W a r m e r  a”d d r i e r  s i r  m a s s e s  g e n e r a l l y  t,cgLn  In N a y ,  p e a k  i n  J u l y  a n d  Augusl,  and
co1,~1nue  In l a t e  A u g u s t  a n d  e a r l y  S e p t e m b e r . Thunderstorms can be expected
d,lrlng L h a t  p e r i o d .

AVCragE?, m a x i m u m  s u m m e r  temperaLures  are in the 60’s and 70’s with o c c a s i o n a l
RWt d a y s  a t  h i g h e r  e l e v a t i o n s . At  lower e levat ions,  average maximum tem-
pcrnt~lren  range from 70 to gOOF. with occasions1 temperatures of  100°F.
M i n i m u m s  a t  higher  e l e v a t i o n s  a r e  i n  the mid 40’s and 50’s and 50’s and 60’s at
tower elevations.

Table 1 . Mean  annua l  p rec ip i t a t ion  fo r  n ine  record ing  s ta t ions  fo r  the  period
1967 to  1977 or  1951 to  1976*

SLation E l e v a t i o n  ( f t . )_ _ _ _  .__~___
Government Camp 3980
F r i e n d
I’nrkdale
Dr,lur
IlPLrOit
Tl,ree I.ynx
Porlland lleadwol
Oregon  c i ty
nonncvi  1 Le Dam
PorLland*

rks

2440
1940
1330
1300
1120

740
167

60
50

Mean Annual  Preclp.  ( inches)__-_--_-_..
8 6 . 2 4
1 5 . 7 6
45.01
12.47
8 7 . 8 6
7 2 . 9 3
8 3 . 0 5
4 8 . 0 0
70.85
3 7 . 5 5

11 Summarized from Ht._. Hood Nat ional  Forest  Snil Resource Inventory and Report .
DSDA, F o r e s t  S e r v i c e ,  P a c i f i c  NorLhweet RegLon,  1 9 7 9 ;  a n d  S o i l  S u r v e y  o f
Multnomah County,  Oregon 1983,  USDA, Sol1  C o n s e r v a t i o n  Service and Forest
S e r v i c e  i n  c o o p e r a t i o n  rlth O r e g o n  ARrlcult”ral  E x p e r i m e n t  S t a t i o n .
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Soil Moisture find Trmpernture  Regimes

'rvr, sot1 moisture regimes occur in the  W~nltnomnh  County and ML. Hood National
I,'0l'PSL  nrea. They are Xeric at the lower elevations and Udic at higher eleva-
Il‘11l5. In this  area, the Xeric reglmr? in generally associated with mean annunl
,,r~c~ctplratlon  of less than 60 inches and the lldtc  regime greater than 60 inches
~'l~I'~lpltalion.

'I%I~w temperature  regimes are present. 'They are Mesic,  Frigid, and Cryic.
Ilc,~Lc  regimes usually occur at elevations helow 1500 to 1600 feet in this area.
Fa-igld  regimes occupy a narrow band hctwecn  1500 and 2800 feet on north slopes
n,,d IhOD to 3000 feet on south slopes. Cryic  regimes occur above 2800 to 3000
rr.vt elevation.
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NATURAL VEGETATION OF THE NORTHERN  WILLAMETTE VALLEY
AND NORTHERN OREGON CASCADES _!.I 21

W I  1 lametle Val~ley

Rlparian Communities - Typical rlparian forests in the northern Willamette__ _.._~~.____~___
Valley In the lower Willamette and Columbia Rivers are dominated by black
<:ot tonwood. A s s o c i a t e d  s p e c i e s  lnrlulde rIRld willow, Scouler’s  wi l low,  red
willow  and soft  leaved willow. Oregon ash 1s characteristic on seasonally
I Iooded and swampy hatitat. Big leaf maple also is common as is red alder.

Valley  Floor and Foothills - B e f o r e  s e t t l e m e n t , much of the Willamtte Valley was
or*cupied by prairie and oak sava”nas. These were created and maintained by
llres probably used by native  Americans. Douglas-fir is the dominant evergreen
t~roe  in the remnant forest areas. Oregon white oak, big leaf maple and pacific
androne are common broadleaf spectes. Common understory species include poison
<,:tik,  dogwood, ocean spray and western hazel. Swordfern, oxslis and white hawk
wr.cd  are common in the forest floor.

Cnscades
I’IOUT  conifer series  span the forested portion of  the Oregon Cascades. The
wrstern  hemlock series dominates relntlvely  warm moist sites below about 3,000
Icart  elevation west of the Cascade Crest. Canopy species include Douglas-fir ,
western hemlock, western red cedar and, on recently disturbed sites,  red alder.
Understory species reflect relative moisture and temperature conditions.
Drvil’s club, sa lmonberry , oxalis  and swordfern  indicate abundant moisture
through the growing season and, generally,  high site productivity. Oregongrape
~11~1 vnnllla  lea f  dominate  more  well-drnlned  sites. Rhododendron is most abun-
dant on poorer sites with thin, rocky soils.

‘l’lle Pacific  silver f ir  series occurs in a baod  b e t w e e n  a b o u t  3 , 0 0 0  f e e t  a n d
5,000 feet elevation west of the Casradc Crest and ~11~s  east of  the Crest down
trl about 4,500 feet. At lower elevallons. the Pacific silver f ir and western
hrvnlock  series  o v e r l a p . This  ser ies  iodicates cooler climatic  c o n d i t i o n s ,
ufiually with substant ia l  winter  snowpacks. P a c i f i c  s i l v e r  f i r ,  D o u g l a s - f i r ,

.!I From: Franklin, J. and C.P. Dyrncss  1973, Natoral Vegetation of Oregon
and Washington, USDA, Cc”. Tech. Report, PNW 8.

2/ Information  derived  from R-6 Ecology Program - Miles Hemstrom,  Area Ecologist,_
Willamrtte  and Siuslaw National Forests nnd Nancy Halvorson,  Area Ecologist,
Wt. Ilnod and Gifford  Plnchot Nstlonnl  F o r e s t s .
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w~.s~er,,  h e m l o c k ,  n o b l e  f i r ,  western  vl,ite plur, and mountain  hemlock are the
ls;lJ”r canopy species. Important underntory  species include Oregongrape, vine
“‘:‘I’1 e ) snlal  and , on  poorer  s i tes ,  rl~ododendron. At upper elevations,  big
Iul!rklrherry  and beargrass  become dominant sprcies. Timber management is more
clIfrir,llt  i n  the Pacific  s i l v e r  fir zone. Deep snowpacks, short growing
‘i#~:,R”“s, growing season  f rost  and  poor  so i l s  contr ibute  to  d i f f i cu l t  regenera-
t il)n  and rel,ntlvely  s low tree  growlh r a t e s .

AI the upper Ilmlt o f  c losed  canopy  forest  ( to  about  6 ,000  feet )  mounta in
I~emlock  is the major climax species. Big huckleberry, grouse huckleberry sod
hcnrgrass  characterize the understory. Snowpack6 are deep, growing  seasons
all”rt  and  s o i l s  g e n e r a l l y  p o o r  In this zooe. Opening~fill  in very slowly,
nsonlly  with  natura l ly  seeded  lodgepole  pine and white pine “c a d v a n c e d  reg,e-
urratlon o f  nob le  fir, Pacific silver fir and mountain hemlock.

1:“s~ o f  the  Cascade  Crest ,  be low 4,500 fret, grand fir and,  on d r i e r  s i t e s ,
I)rr,,~!las-fir  are the major climax species in areas that  support  forests . canopy
?,>c(.ies include Ponderos”  p i n e ,  w e s t e r n  l a r c h ,  D o u g l a s - f i r ,  a n d  ,qrand f i t - .
Lod~epole  p ine occurs in  extensl~ve  stands on deep v o l c a n i c  a s h  s o i l s .

f:Ill,l~“a,‘in,  vine maple.  service berry. rose. vanilla leaf and grasses dominate
the understory in more moist areas. Rittecbrush  and sagebrush are important on
*Ir~ter s i t e s . Regeneration can be dtflinult, although ponder”68 pine may do
wcl I. Growth rates are usually lower than west of the Cascade Crest.

soi  1s

‘II,e soils of Mul~tnomah  County, Mt. Uood  NaLional  Forest,  and Hood River County
arrrls  are  descr ibed  in  Lhe fo l lowing  publicfltlons:

Hullnomah  County - USDA, Soil  Conservation Service,  Forest Service and
Oregon Agricultural Experiment Station by George Green, Soil Conservation
Service Publlshed  1983. H a p  Scale  1:20,000

Mt. Ilood  National Forest, Soil Resource  Inven to ry ,  Fores t  Se rv ice ,  USDA
b y  S t e v e n  Ilowes,  Fores t  Se rv ice . Published 1979, Map Scale 1 :63.000

Hood River County Area, USDA Soil Conservation Service and Oregon
Agricultural Experiment Station by George Green, Soil Conservation Service,
Published 1981, flap Scale 1:20,ono.

Some of  the more common or representalive  soils, the ir  general  character is t i cs ,
fenlures  and “se6 are b r i e f l y  d i s c u s s e d . They are described in sequence from
lowest elevation near Portland and proceeding eastward act-066 the Cascades to
lhe llood River  Val ley .

Sauvie  Ser ies  - F i n e - s i l t y ,  m i x e d  mesic  Fluvaquentlc  Waplaquolls. Very deep,
poorly drained soils on f lood plains. They are on the Ingram surface at eleva-
t i o n  o f  10 to  20  feet .

l’rlrrclpal USC and M a n a g e m e n t  - Wildllfc  habitat. When protected and drained, it
is productive for sweet corn, row crops, nursery crops, grasses,  and grain
c r o p s .
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l~lltltnomnh  Scrlen - F i n e - l o a m y  over sandy of sandy  ske leta l  mixed  mesic  Dystrlc_ ..- ---.__
Xvrorhrepts. Very deep, wel l  dra ined  soL1s on terrace. They are on the Champoeg
sllrrnce at e levat ions  o f  150  to  400  f re t .

f'r-inripal~ use and Hana~ement  - Rerrles,  R:ralns, v e g e t a b l e s ,  n u r s e r y  s t o c k  a n d
~Insture. Irr igated  for  m a x i m u m  p r o d u c t  Loll. B e r r i e s  respond to N, P, K, S a n d
nomrtime.s R. Also used for urban development with no major limitations for
I,,rnIes1~tes. Ground water may be contaminated from septic tank absorption fields.

Powell Serl~ee  ( S t o p  1) - F i n e - s i l t y ,  mfxed, mesic Typic  Fcsgiochrepts._.~_.._
Drop,  somrwbat p o o r l y  d r a i n e d  s o i l s  o n  broad, high t e r r a c e s . They
nr~. on tlw R e t h e l  strrface  at e levat ions  o f  300  to  600  feet .

Prlnripnl  Use awl M a n a g e m e n t  - When drnlnrrl.  mn:jor  crops are grain,  berries,
vrJ:ctahles, nursery stock, hay and panttIre. Stlmmer  irrigation for maximum pro-
d~actlon  and s~nhsoiling  t o  b r e a k  u p  tillaRe paos. Grain and grass responds
t.rr  N. Rerrtes respond to  N,  P ,  K,  S and somettmes R .

Areas not rxltlvnted  are in DouRlas-fir,  western r e d  c e d e r ,  r e d  a l d e r .  b i g  l e a f
nnpl P and dogwood . These  areas  are  mostl~y  on the edge of  the valley.
1 wrensingly, h o m e s i t e s  ore constructed  on  these soils. The seasonal water
tal,lv  often requl~res  d r a i n a g e . Sept i c  tnnk absorpt ion  f i e lds  do  not  funct ion
p r o p e r l y  durlnp:  ra iny  per iods .

Cnzarlero  Ser ies  - C l a y e y ,  m i x e d ,  mesl,r ‘TypJc  Rbodudul~ts. Deep, well drained_~~ .____-
soi In on terraces from old alluvium. They  are on the Eola s u r f a c e  a t  e l e v a t i o n s
o f  600 to 150n f e e t .

Vri~lrlpnl  Use  and Management - When cuulttvnted, they are used for hay and
,,nStlllY?. some  b e r r i e s , vegetab les  and  n~~rscry  plants. They are also used for
rnrentry. Douglas - f i r  i s  the  mOst important  species. Site index for D o u g l a s -
fir ig 1 5 5  t o  172 ( b a s e d  o n  100 yrs.) A t  il site index  o f  165 ,  the  so i l s  are
r~:upnhlc  o f  produc ing  74 ,200  board  feet/acre at 80 yrs.  of  age.

11111 I Run Series ( S t o p  2 )  - M e d i a l , mrslr  llmhrlc  Vitrandepts. Very deep, well- - -
%%lned  sol18 formed in  s i l ty  mater ia ls  and vo lcanic  ash . They are on the
srnhlc r(dRcs  and benches at elevations of  500 to 1500 feet.

i’rinrlp~l  Use and Management - Used mnstl~y  for timber prodrlction.  watersbed
mnnn):emrnt  and  wi ld l i fe  habi tat . MnllaEcrl  lmstly for  Douglas - f i r ,  S”“rz  w e s t e r n
hrmlock  and western  red  cedar . S i t e  Indcw  for llouglas-fir  i s  1 5 5  t o  1 7 2  and the
::oIls can prodwe  7 4 , 2 0 0  b d .  ft./at. In  RO y r . old stands at site index  1 6 5 .
I)rn~~lns  fl~r respondfi to N . T o  mtntmt-r.e  compactton,  cable  yardlng,  low g r o u n d
I>,-PSSII~~.  or drniznated s k i d  t r a i l s  arc nlsed. The so i l s  s tore  22  to  26 i n c h e s  o f
wat~er and p l a n t  a v a i l a b l e  w a t e r  c a p a c i t y  Ins II to 15 lncbes.

Ar:clloff Ser ies  - M e d i a l - s k e l e t a l  menir hnrlic Ilaplumhrepts. Deep, wel l  draIncd
sol Is “11 s m o o t h  t o  oneven a c t i v e  slopes  in tile l.ooney  u n i t . Formed in collr~vium
rrC)al h9alt ar~d anrlesite  mixed  dth v~~icnlli~ ash. Elevations range from 100
111 1600 f e e t .
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%ygore  Series - M e d i a l - s k e l e t a l , frigid  Andlc Uaplumbrepts. Deep, wel l  draineal
sotIs 0” mountainous slopes. Formrd in colluvium a n d  g l a c i a l  t i l l  f r o m  hnsalt
;I”d nlldeslte  a t  e l e v a t i o n s  o f  1500  to 70110 f e e t . P r i n c i p a l  use and managwnrnt  -
nlmtlnr  to Rull R u n . S i t e  tndex for DouRlan-fir  is 1 6 0  t o  1 7 0 . Plant
avajlahle  water capacity is 4 to 6 I”chrs. Water holding capacity is 21 to 26
lncbcs.

‘Thadr Series (Stop 3)  - Loamy-skelrtnl~,  m i x e d . Humic  Cryortbods.
Deep, well  drained soils on broad ridges in mountainous areas. Formed in col111-
vl”m and Rlncial  till, f rom andesite and basalt  m i x e d  w i t h  volcanl~c a s h .

Prlnrl.psl  Use and Management - Used mostly for timber production, watershed
management and wildltfe habitat. Maweed most ly  for  noble  fir. Pac i f i c  silver
fir and western hemlock. S i t e  index  for  noble  f i r  i s  50  to  70. At  s i te  tndex
of 52,  70 year old stands arc capahlr  o f  produc ing  14 ,300  bd .  ft/ac. Co ld  so i l s
1 Imi t productivity end plant succession is slow when disturbed.

Pnrkdale  S e r i e s  - ( S t o p  2) - Medial,  music,  Umbric V i t r a n d s p t s . Deep, ~11~
drained  soils Formed in deep mudflows high in pyroclastic materials. They
ilre at elevatl”“s  0f 1000 t0 2500 rrct.

I'rind,pal Use and ManaRement  - Used mostly for apple and pear orchards. Some
are u s e d  f o r  timher  production. Dominant  spec ies  are  Douglas - f i r . Some grand
f I r fl”d po”derosa p i n e  a l s o  a r e  g.r<,w”. Site index for Douglas-fir  averaRes
nhout 130.

‘ T h e  o r c h a r d s  a r e  largely  Delicicws  a”11 Newt”” apples  and  Bart le t t ,  Bose  and
rl ’ Angou  pears . High  level management yields 850 boxee/ac  apples and 950
huxesfac.  pesrs. O r c h a r d  t r e e s  respond  to N. Sometfmes, magnesium, boron or
zinc are applied as foliar s p r a y s .
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LOCATION POWELL

Establlshed Series
Rev. RWL/AON
12101

POWELL SERIES

12/81 OR

The Powell series consists of deep, somewhat poorly drained soils that
folmed  in silty materials over old silty alluvium. Powell soils are on
broad high terraces and have slopes of 0 to 30 percent. The mean annual
precipitation is 55 Inches and the mean annual air temperature is about
52 degrees F.

TAXONOMIC CLASS: Fine-silty, mixed, mesic Typic Fragiochrepts.

TYPICAL PEDON: Powell silt loam, cultfvated.  (Colors are for mist
soil unless otherwise noted.)

Ap--0 to 8 inches; dark brown (1OYR 3/3) slit loam, brown (1OYR 5/3)
dry; moderate very fine granular structure; slightly hard, friable.
slightly sticky and slightly plastic; coinnon very fine roots; many very
fine irregular pores; few fine firm peds or concretions; strongly acid
(pt! 5.3); abrupt smooth boundary. (7 to 9 inches thick)

Bwl--8 to 13 inches; brown (10YR 4/3) silt loam, pale brown
(10YR 6/3) dry; moderate very fine subangular blocky structure; slightly
hard, friable, slfghtly sticky and slightly plastic; cornRon very fine
roots; many very ftne tubular pores; few fine firm peds or concretions;
medium acid (pll 5.6); clear smooth boundary. (5 to 8 inches thick)

BwZ--13 to 16 inches; brown (IDYR 4/3) silt loam, pale brown
(IOYR 6/3) dry; conmon fine distinct yellowish red (5YR 4/6) and few
fine faint grayish brown (IOYR 5/2) mottles; moderate fine and very fine
subangular blocky structure; slightly hard, friable, slightly sticky and
slightly plastic; conmon very fine roots; many very fine tubular pores;
few fine firm peds or concretions;
boundary. (3 to 10 inches thick)

strongly acid (pH 5.5); abrupt wavy

2Bxl--16 to 25 inches; brown 1OYR 4/3 and dark yellowish brown
(1OYR 4/4) silt loam, pale brown I I1OYR 6/3 and light yellowish brown
(10YR 6/4) dry; many medium distinct light brownish gray (10YR  6/2),
grayish brown (1OYR  5/2) and reddish brown (5YR 4/3. 4/4) mottles,; weak
thin platy structure; firm, brittle, hard, slightly sticky and slightly
plastic: few very fine roots; many very fine tubular pores; few fine and
medium black stains; strongly acid (pH 5.4); clear wavy boundary. (8 to
10 inches thick)

20x2--25 to 39 inches; brown (1OYR 4/3) silt loam, very pale brown
(10YR 7/3) dry; many fine distfnct yellowish red 5YR 5/6, 5/E) mottles;

Ilight brownish gray (10YR 6/Z) and grayish brown 1OYR  5/2) wedge-shaped
silt coatings up to 1 inch thick on vertical faces of prisms; weak
medium and coarse prismatic structure; firm, brittle, hard, slightly
sticky and slightly plastic; few fine and comnon  very fine tubular



pores; few fine black stains; medium acid (pH 5.7); clear wavy boundary.
(12 to 14 inches thick)

28x3--39 to 60 Inches; variegated brown (10YR  5/3),  yellowish brown
(10YR 5/6), yellowish red (5YR 4/6
with light brownish

and pinkish gray (5YR 6/2) silt loam
light yellowish brown (10YR  6/4)

and very pale brown in fractures; massive; firm,
brittle, hard. slightly sticky and slightly plastic; many very fine and
few medium tubular pores; few very fine black stains; slightly acid
(pH 6.1).

TYPE LOCATION: Multnomah County, Oregon; Salquist Road; SW1/4 SE1/4 NW]/4
section 13, T. 1 S., R. 3 E.

RANGE IN CHARACTERISTICS: The mean annual soil temperature is 54 to 56
degrees F. The soils are usually moist but are dry throughout between
depths of 4 and 12 inches for more than 45 consecuttve days during the
period of 120 days following the summer solstice. Depth to the fragipan
is 15 to 24 inches. Depth to bedrock is more than 5 feet.

The A horizon has chroma of 2 or 3 moist and dry.

The Bw horizon has hue of 1OYR or 7.5YR.  value of 5 or 6 dry and chroma
of 3 or 4 moist and dry. It has few faint and distinct mottles at
depths between 12 inches and the fragipan. This horlzon.is silt loam
and has more than 18 percent clay on the basis  of 15 bar water of 9 or
10 percent.

The fragipan has variegated colors, distinct high or low chroma mottles
and tongues or coatings with chroma of 2. It has massive, prismatic or
platy structure and Is firm or very firm.

COMPETING SERIES: These are the Glohm and Kinton series. Glohm soils
are moderately well drained with a udic moisture regime and are 20 to 40
inches deep to a fragipan. Kinton  soils lack mottles with chroma of 2
above 30 inches.

GEOGRAPHIC SETTING: Powell soils are on smooth terraces at elevations
at 300 to 600 feet. Slopes range from 0 to 30 percent. The soils
formed in loess over old alluvium. The climate is humid. The mean
January temperature is about 39 degrees F., the mean July temperature is
about 67 degrees F., and the mean annual temperature Is about 52 degrees
F. The frost-free season is about 165 to 210 days. The mean annual
precipitation ranges from 50 to 60 inches.

GEOGRAPHICALLY ASSOCIATED SOILS: These are the Cornelius and Wollent
soils. Cornelius soils have an argillic horizon, are moderately well
drained and are 30 or 40 inches deep to the fragipan. Wollent soils are
poorly drianed and lack a fragipan.

DRAINAGE AND PERMEABILITY: Somewhat poorly drained; slow to medium
runoff; slow permeability.



USE AND VEGETATION: Berries, truck crops, nursery stock, small grain,
hay and pasture are the major crops. Native vegetation is Douglas-fir,
western redcedar, red alder, grand fir. bigleaf maple, willow, rose,
salal, vine maple, common snowberry, grasses and forbs.

DISTRIBUTION AND EXTENT: Northwestern Oregon and southwestern
Washington. The series is inextensive.

SERIES ESTABLISHED: Nultnomah County, Oregon, 1919.

ADDITIONAL DATA: Characterization data for two pedons (S70-Oreg-26-1
and 2) reported in Riverside Soil Survey Laboratory computer printout
for soils sampled in Multnomah. Clackamas and Washington Counties,
Oregon, 1971.

NATIONAL COOPERATIVE SOIL SURVEY
USA
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LOCATION BULL RUN

Established Series
Rev. AON/TDT
11/81

11/81 OR

BULL RUN SERIES

The Bull Run series consists of deep, well drained soils that formed in
silty materials high in ash. Bull Run soils are-on hill slopes in the
lower valleys in mountainous areas and have slopes of 3 to 80 percent.
The mean annual precipitation is about 85 inches and the mean annual
temperature is about 51 degrees F.

TAXONOMIC CLASS: Medlal, mesic Umbric Vitrandepts.

TYPICAL PEDON: Bull Run silt loam, forested. (Colors are for mois soil
unless otherwise noted.)

O--l inch to 0; twigs, needles, leaves, cones, etc.

A--O to 3 inches; very dark brown (10VR Z/2) silt loam, very dark
grayish brown (10VR 3/2) dry; strong very fine and fine subangular
blocky and fine granular structure; slightly hard, friable, slightly
sticky and slightly plastic; many fine and very fine irregular and
tubular pores; many fine and medium roots; medium acid (ptl  5.6); clear
wavy boundary. (2 to 12 inches thick)

AR--3 to 7 inches; very dark grayish brown (10YR 3/Z) silt loam,
brown (10VR 5/3) dry; strong very fine and fine subangular blocky
structure; slightly hard, friable, slightly sticky and slightly plastic;
many fine and medium roots; many fine and very fine irregular and
tubular pores: medium acid (ptl 5.7); clear wavy boundary.
inches thick)

(0 to 7

BA--7 to 13 inches; dark yellowish brown (10VR 3/3) silt loam,
yellowish brown (10VR 5/4) dry; moderate very fine, fine and medium
subangular blocky structure; soft, friable. slightly sticky and slightly
plastic; many fine, medium and coarse roots; many fine and very fine
irregular and tubular pores; medium acid (ptl 5.7); gradual wavy
boundary. (4 to 18 inches thick)

Bw--13  to 23 inches; dark yellowish brown (IOVR 3/4) silt loam,
yellowish brown (IOVR 5/4) dry; weak very fine, fine and medium
subangular blocky structure; soft, very friable, slightly sticky and
slightly plastic; many fine, medium and coarse roots; many fine and very
fine irregular and tubular pores; medium acid (pH 5.8); clear wavy
boundary. (6 to 18 inches thick)

BC--23 to 36 inches; dark yellowish brown (IOVR 4/4)  silt loam,
light yellowish brown (10VR 6/4) dry; variegated with 30 percent dark
yellowish brown (10YR  3/4) weak; very fine, fine and medium subangular
blocky structure; soft, friable, slightly sticky and slightly plastic;
common fine. medium and coarse roots; many fine and very fine tubular



. and irregular pores; medium acid (pH 5.7); clear wavy boundary.
feet thick)

(0 to 3

Cl--36 to 54 inches; dark yellowish brown (10YR  4/4) silt loam,
light yellowish brown (10YR  6/4) dry; massive; soft, friable, slightly
sticky and slightly plastic; few fine, medium and coarse roots; many
fine and very fine irregular pores; medium acid (pii 5.8); gradual wavy
boundary. (1 to many feet thick)

C2--54 to 73 inches; dark yellowish brown (IOYR 4/4) silt loam,
light yellowish brown (IOYR 6/4) dry; massive; slightly hard, friable,
slightly sticky and slightly plastic; trace of coarse fragments; few
fine, medium and coarse roots; many very fine and irregular pores;
medium acid (pH 5.8).

TYPE LOCATION: Clackmas County, Oregon; along the south side Bull Run
River Road, south of Bull Run Reservoir No. 2; NW1/4 NW1/4 section 36,
T. 1 S., R. 5 E., W. M.

RANGE IN CHARACTERISTICS: The mean annual soil temperature ranges from
47 to 54 degrees F. The soils have a udic moisture regime but have a
short dry period of less than 45 consecutive days during the summer.
Thickness of the solum ranges from 30 to over 60 inches. Depth to
bedrock is 60 inches or more. The 60-inch profile is silt loam with
measured clay of about 12 to 18 percent, a ratio of clay to 15-bar water
of 1.0 or less, and a bulk densfty of about .70 to .85 gm/cc in the
upper 2 feet of the profile. They have an average 15-bar water
retention of about 15 to 20 percent in the 10 to 40 inch control
section. The soils are medium to strongly acid. The umbric epipedon is
10 to 20 inches thick.

The A horizon has value of 2 or 3 moist, 3 through 5 dry and chroma of 2
moist and dry. It has moderate or strong fine and very fine subangular
blocky structure.

The B horizon has hue of 1DYR or 7.5YR, value closet to 3 in upper part
and 3 or 4 in the lower part when moist and 5 or 6 dry, and chroma of 3
in the upper and 4 through 6 in the lower part moist, dry. It has weak
or moderate very fine to medium subangular blocky structure.

The C horizon is mostly silt loam but gravelly glacial till is below
depth of 40 inches in some pedons.

COMPETING SERIES: These are the Parkdale  and Yacolt series. Parkdale
soils formed in ash and weathered pumice, have xeric moisture regime and
are slightly acid to neutral. Yacolt soils have more than 15 percent
rock fragments in the control section and formed mostly in ash and
pumice.

GEOGRAPHIC SETTING: Bull Run soils are on hill slopes in lower valleys
of mountainous areas at elevations of 100 to 2,500 feet. Slopes range
from 3 to 80 percent. The soils formed In loess with some admixture of
ash. The climate 1s humid. The mean annual precipitation ranges from
60 to 105 inches. The mean annual temperature ranges from 48 to 54



degrees F. The average January temperature is 37 degrees F.. and the
average July temperature is 65 degrees F. The frost-free period is 100
to 200 days.

GEOGRAPHICALLY ASSOCIATED SOILS: Theses are the Ashcoff, Hoodview  and
the Wahkeena soils. These soils lack the dominance of pyroclastic
materials and amorphous clays and have more than 35 percent rock
fragments in the 10 to 40 inch control section.

DRAINAGE AND PERMEABILITY: Well drained; slow to rapid runoff; moderate
permeability.

USE AND VEGETATION: Timber production, watershed, recreation and
wildlife. Dominant overstory vegetation is Douglas-fir, western
hemlock, western redcedar. and red alder; dominant understory vegetation
is western swordfern, Oregon oxalis, and vine maple.

DISTRIBUTION AND EXTENT: Lower valleys of the Cascade Mountains in
northwest Oregon. The series is of moderate extent.

SERIES ESTABLISHED: Clackamas County, Oregon, 1975.

ADDITIONAL DATA: Characterization data on 3 profiles (FS610reg-045-4
(l-4), FS620reg-045-8(1-7),  and FS640reg-045(43)  by the Oregon State
University. Unpublished.

NATIONAL COOPERATIVE SOIL SURVEY
U.S.A.
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LOCAl~IUIJ THAOER

EstaEllished  Series
Rev. AON/GLG
12/81

l/85 OR

THAOER SERIES

The Thader series consists of moderately deep, well drained soils that
formed in colluvium and residuum weathered from basalt and andesite.
Thader soils are in mountainous areas and have slopes of 0 to 90
percent. lhe mean annual precipitation is about 125 inches and the mean

. annual air temperature is about 42 degrees F.

TAXONOHIC CLASS: Loamy-skeletal, mixed Humic Cryorthods.

TYPICAL PEOON: Thader very cobbly loam, forested. (Colors are for
moist soil unless otherwise noted.)

Ol--5 to 4 inches; loose litter of needles, twigs. cones, leaves,
etc.

02--4 inches to 0; black (IOYR 2/l) decomposing organic matter;
many root~s; extremely acid (pH 4.0); abrupt wavy boundary.

E--U to 2 inches; dark gray (IOYR 4/l) very cobbly fine sandy loam,
yray (1OYR G/l) dry; massive; soft, friable, nonsticky and slightly
plastic; many fine medium and coarse roots; many fine and very fine
irregular pores; 50 percent cobbles and gravel; extremely acid (pH
4.3); abrupt wavy boundary. (1 to 5 inches thick)

Bhsl--2 to 4 inches; dark reddish brown (5VR 2/2) very cobbly loam,
brown and dark brown (7.5YR 4/4 and 3/3) dry; massive; hard, firm.
nonsticky and slightly plastic; cotnnon fine, medium and coarse roots;
many fine and very fine irregular pores; 60 percent angular stones,
cobbles, and gravel; very strongly acid (pll 5.0): abrupt wavy boundary
resulting in this horizon being intermittent (30 percent present). (0
to 5 inches thick)

Bhs2--4 to 17 inches; dark brown (7.5YR 3/3) very cobbly silt loam,
brown (7.5YR  4/4) dry and crushed; variegated with dark yellowish brown
(1OYR 4/4) and dark reddish brown (5YR 3/4);  weak very fine and fine
subangular blocky and granular structure; sliyhtly hard, friable and
firm, sliyhtly sticky and slightly plastic; many fine medium and coarse
roots; many fine and very fine tubular and irregular pores; 70 percent
stones, cobbles and gravel; strongly acid (ptl 5.1); clear wavy
boundary. (10 to 20 inches thick)

BC--17 to 28 inches; dark brown (7.5YR 4/4) very cobbly silt loam,
. light yellowish brorrn  (10YR 6/4) dry and crushed; variegated with dark

yellowish brown (IOYR 4/4), brown (IOYR 5/3) and grayish brown (10YR
S/2); massive; slightly hard, slightly firm, slightly sticky and
slightly plastic; few fine, medium and coarse roots; many fine and very
fine irregular pores; 70 percent angular stones, cobbles and gravel
strongly acid (pH 5.4); abrupt wavy boundary. (7 to 20 inches thick)
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%I!--28 inches; fractured basalt and andesite.
TYPE IDCATION:  Clackamas County, Oregon; 100 feet northeast of the
Bull Run Lake Road, 1.7 miles southwest of the switchback above Bull
Run Lake; NE1/4 SW1/4 section  29, T.lS., R.OE., W.M.

RANtif  IN CIIARACTERISTICS: The soils are usually moist and are dry for
less than 45 consecutive days between depths of 8 to 24 inches. The
mean annual soil temperature ranges from 38 degrees to 45 degrees F.
The mean Sumner soil temperature is less than 47 degrees F. with an 0
horizon. Depth to bedrock ranges from 20 to 40 inches. .

lhe E horizon has value of 4 or 5 moist, 6 or 7 dry, and chroma of 1 or
less. It is fine sandy loam or loam. These are 30 to 50 percent cobbles
and 15 to 35 percent pebbles.

The Bhs horizon has hue of 2.5YR or 5YR and value of 2 or 3 moist and
4, 5 and 6 dry. The Bhs horizon is dominantly dark brown (7.5YR 3/3.
3/2), but it is variegated with colors in hue of 1OYK through 5YR,
value of 3 or 4 moist and chroma of 2 through 4. Organic matter in the
upper 4 inches of the Bhs horizon is more than 10 percent. The Bhs
horizon is loam or silt loam and has 45 to 70 percent rock fragments.

The C horizon, where present, is similar in color to the BC horizon hut
without the variegations.

COUPETING  SERIES: There are no competing series in this family.
Similar soils include Lastance series. Lastance soils are more than 40
inches deep to bedrock.

GEOGRAPIIIC  SETTING: The Thader soils are on major ridges in the
Cascade Mountains between elevations of 3,000 and 5,000 feet. Slopes
range from 0 to 90 percent. The soil formed in colluvium and residuum
weathered from olivine basalts and olivine-bearing andesites of the
Cascade Andeslte  Formation. The climate is humid. The mean annual
precipitation ranges from 90 to 145 inches, falling as rain in the
early autumn and late spring, and snow in the late autumn, winter and
early spring. Rainfall amounts are relatively low in the summer. The
average January temperature is 29 degrees F. The average July
temperature is 56 degrees F. The mean annual air temperature is 38
degrees to 45 degrees F. The frost-free period is 10 to 30 days.

GEOGRAPIIICALLY ASSOCIATED SOILS: These are the Goodlow,  Kinzel and
Oneonta soils and the competing Lastance soils. Goodlow.  Kinzel and
Oneonta soils lack spodic horizons and are deeper than 40 inches to
bedrock.

DRAINAGE AND PERI4EABILITY:  Well drained; slow to rapid runoff;
moderately rapid permeability.

USE AND VEGETATION: The primary uses of the Thader soils are for
timber production and for recreation and wildlife. Overstory vegetation
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is Douglas-fir, hemlock, silver ftr, noble fir, and western redcedar.
The dominant understory vegetation is huckleberry, rhododendron, and
beargrass.

DISTRlllUTION  AND EXTENT: Cascade Mountains of northwest Oregon. The
series is of moderate extent.

SERIES ESTABLISHED: Multnomah County, Oregon (Bull Run, Sandy Area),
1976.

ADDIlIONAL DATA: Characterization data for one pedon (FS62-Ore-045-15
(I-6)) by Oregon State University. (Unpublished)

Kational Cooperative Soil Survey
u. s. A.



Thader Cobbly  L o a m
L o a m y  - Ske l e ta l , mixed Humic Cryor thods
T y p e  L o c a t i o n - FS 1962

Free T o t a l
I r o n O r g a n i c  O r g a n i c Nitro-
Fe titter Carbon gen Phos-

Hori- D e p t h pH a t ( P e r -  (Per- ( P e r - ( P e r -  C/N phorus
Z0” ( I n c h e s )  I:1 r a t i o  c e n t )  c e n t ) c e n t ) c e n t )  R a t i o  (ppm)

A2 o-2 4 . 3 0 . 6 4 2 . 6 1 . 5 .08 20 7
BZlhir  2 - 3 5 . 0 2 . 1 0 - - _ _ 4
B22hir 3 - 1 7 5.1 3 . 7 6 14.3 8 . 3 .23 36 2
B3 17-28 5 . 4 2 . 3 6 3 . 6 2 . 1 .08 27 2

Cation
Exchange
Capacity
(meq./lOOg)

23

45
23

Base
Satura-

Extractable  Cations tion
(&q./lOOg.) ( P e r -

Ca Hg K Na c e n t )

1.2 0 . 5 0 . 3 0 0 . 3 9 !O
_ - - - -

0 . 2 0 . 2 0 . 2 2 0 . 2 4 2
0 . 4 0 . 2 0 . 1 3 0.22 4

P a r t i c l e s  2mm a n d  s m a l l e r  i n  s i z e
Sand Size Fractions

Very Very
Texture f i n e Fine !+zdium CW.rse Coarse

Hori- Depth C l a s s C l a y S l i t Sand sand sand sand sand sand
zon ( I n c h e s )  ( f i e l d ) (%I (X) (9) (%) (X1 (%I (%) (%)

A2 o - 2 f s l 3 39 58 28 17 5 2 0
B22ir 3-17 c o b g l 12 55 33 13 10 4 3 2
B3ir 17-26 vcobgl 5 60 35 13 9 4 4 2

c .



LOCATION PARKDALE

Established Series
Rev. DFA/AON
3/75

PARKDALE  SERIES:

3/75 OR

. The Parkdale  series consists of deep, well drained sojls that formed In
mud flows high in pyroclastfc materials. Parkdale  soils are on upland
slopes and are nearly level to steep. The mean annual precipitation is
about 42 inches and the mean annual air temperature Is about 47 degrees
F.

TAXONOMIC CLASS: Medial, mesic Umbric Vitrandepts.

TYPICAL PEDON: Parkdale  loam, cultivated. (Colors are for moist soil
unless otherwise noted.)

Apl--0 to 5 inches; dark brown (7.5YR 3/Z)  loam, brown (7.5YR 4/3)
dry; weak fine granular structure;- soft, very friable, nonsticky and
nonplastic; many very fine and fine roots; many irre ular pores; 5
percent shot, 1 to 5 mn. in diameter; slightly acid
smooth boundary. ,(3 to 7 inches thick)

9 pH 6.4); clear

ApZ--5  to 10 inches; dark brown (7.5YR  3/Z)  loam, brown (7.5YR 4/3)
dry; weak fine granular structure; soft, very friable, nonstfcky and
slightly plastic; comnon very fine and fine roots; comnon very fine
tubular pores; 5 percent shot, 1 to 5 mm. in diameter; neutral (pH 6.6);
abrupt wavy boundary. (0 to 6 inches thick)

RZ--10  to 18 inches; brown (7.5YR 4/4) silt loam, light yellowish
brown (7.5YR 5/4)  dry: weak very fine granular structure; soft, very
friable, nonsticky and slightly plastic; conmon very fine or fine roots;
few very fine tubular pores; 5 percent shot, 1 to 5 aan.  in diameter;
neutral (pH 6.6); clear wavy boundary. (0 to 8 Inches thick)

Cl--IS  to 27 inches; brown (7.5YR 4/4) silt loam, light yellowish
brown (10YR 6/4) dry; massive; soft, very friable, nonsticky and
slightly plastic; comnon very fine and fine roots; cormnon very fine
tubular pores; 5 percent shot, 1 to 5 mm. In diameter; neutral (pH 6.6);
clear wavy boundary. (8 to 12 inches thick)

C2--27  to 50 inches; brown (7.5YR 4/4) silt loam, light yellowish
brown (IOYR 6/4) dry; massive; soft, very friable, nonsticky and
slithtly  plastic; coaanon  very fine roots; many very fine tubular pores;
10 percent firm nodules or shot, 2 to 10 n. diameter; neutral (pH 6.6);
clear smooth boundary. (18 to 25 inches thick)

C3--50  to 75 inches; yellowish brown (IOYR 5/4) loam, very pale
brown (10YR 7/4) dry; massive; soft, friable, nonsticky and slightly
plastic; cotmnon very fine and fine roots; many very fine tubular pores;
10 percent firm nodules and shot,
pebbles; neutral (pH 6.6).

2 to 10 mm. diameter; 3 percent



TYPE LOCATION: Hood River County, Oregon; 130 feet west and 50 feet
south of east quarter corner in the NE1/4  NE1/4  NE1/4 section 6, T. 1
s ., Il. 10 E.

RANGE IN CHARACTERISTICS: The soils are usually moist and are dry
between depths of 8 to 24 inches for 45 days or more during the summer.
The mean annual soil temperature ranges from 47 to 51 degrees F. The
soils are slightly acid to neutral. The solum is 7 to 20 inches thick.
The control section lacks rock fragments. The umbric  epipedon is 7 to
12 inches thick.

The A horizon has hue of 7.5YR  or IOYR, value of 2 or 3 moist, 4 or 5
dry, and chroma of 2 or 3 moist and dry. It has 5 to 30 percent "shot",
1 to 5 mm. in diameter.

The 82 or AC horizon has hue of IOYR or 7.5YR. value of 4 or 5 moist and
5 through  7 dry. It is loam or silt loam and has 4 to 10 percent clay_
This horizon usually has
structure but is massive

The C horizon has hue of
of 4 through 6 moist and

COMPETING SERIES: These

weak granular or very fine subangular blocky
and more like a C horizon

IOYR or 7.5YR,  value of 4
dry.

in some pedons.

or 5 moist and chroma

are the Chemawa. Cineber.-. Crater Lake.~ Forward,-
Stabler. loutle, and Yacolt series. Chemawa, Crater Lalte. torward,
Stabler, and Toutle soils have ochric epipedons. Cinebar soils have ’
sola thicker than 40 inches and are medium to very strongly acid.
Yacolt soils have more than 15 percent rock fragments in the control
section and are medium to strongly acid.

GEOGRAPHIC SETTING: Parkdale  soils have nearly level to steep upland
slopes at elevations of 1.000 to 2,500 feet. These soils formed in deep
mud flows high in pyroclastic materials. The mean annual precipitation
is 35 to 50 inches. The mean annual temperature is about 45 to 49
degrees F., the mean January temperature is about 29 to 33 degrees F.,
and the mean July temperature is about 61 to 65 degrees F. The
frost-free (32 degrees F.) season is 100 to 120 days and for 28 degrees
F. is 160 to 180 days.

GEOGRAPHICALLY ASSOCIATED SOILS: These are the
soils. Culbertson soils are low in pyroclastic
are mottled and somewhat poorly drained.

Culbertson and Dee
materials. Dee soils

DRAINAGE AND PERMEABILITY: Well drained; slow to medium runoff;
moderate permeability.

USE AND VEGETATION: Orchard crops. Native vegetation is mainly
Douglas-fir, ponderosa pine, grand pine, forbs, and shrubs.

DISTRIBUTION AND EXTENT:
south-central Washington.

SERIES ESTABLISHED: Hood
Oregon-Washington, 1972.

Uplands of north-central Oregon and
The series is of moderate extent.

River-White Salmon Rfver  Area,

.



REMARKS: The Parkdale  soils were formerly classified as Regosols.

ADDITIONAL DATA: Characterization data on 2 profiles (S610reg-14-g  and
S610reg-14-10) reported in Riverside Soil Survey Laboratory Report for
soils sampled in Hood River County, Oregon, October. 1961.

NATIONAL COOPERATIVE SOIL SURVEY
U.S.A.1

.
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L%OI.OGY  O F  1’111: CASChl)E R A N G E
I N  OKE~ON  ANI)  SOtll’tlfiRN  WASIIINGTON  !~/

I‘llyslogrnpllIcai  ly, t~ire r a n g e  i s  chnracteri~zed  b y  a  lone, w e s t e r n  slotw  that
drsccnds i r r e g u l a r l y  t o  l o w  v a l l e y s  in the WLl  I~amctle-Pugrt  l o w l a n d  or conlesces
l o c a l l y  w i t h  the C o a s t  R a n g e  or Klamnt~ll  Mo~~nlnins  CIII t~hc wesL. T h e  f a i r l y
nhrnpt  eastern  slope d e s c e n d s  t ”  l~nva  plateaus  casL o f  t h e  C a s c a d e s . The hlghc!r
r~nstcr”  part OF LilC range corlnists or R n a r r o w  volcnnl~c  pl.ntcau at avcrnge  cle--
vat i”llS or about  5 , 0 0 0  to 6 , 0 0 0  f e e t . It i s  surm”ur~Led b y  R nnmber  of sLec1~
sidrd volcnnic C”“PS includi~ng M t .  Kainicr (i4,408 f e e t ) ,  E l t .  Adams,  a n d  M t .
S,~. Ilclrns in WastJn@on;  a n d  M t .  tlood (I 1 , 2 3 5  f e e t ) ,  M t .  Jrfferson,  T h r e e
Sistrrs,  a n d  Mt~. Mcl.ou&lin  i n  Orce,““. one “l 1hc l a r g e  anccstrnl COlles,
,I1 . Maznmn, erupted  mnny c u b i c  miles  of fra~mcntal  v o l c a n i c  m a t e r i a l  nhout.
7  .Ol)O  ycnrs ago, f o l l o w e d  by col~lapsc  t ”  form n large  cal.dera ( C r a t e r  lake).

‘1’11~  W e s t e r n  C a s c a d e s  is nndcrlain  hy  a  th i ck  seq,~enc  of ~l~i~htiy  d e f o r m e d
and lnrt.ly a l t e r e d  v o l c a n i c  f l o w s  and ~~yroclastic  r o c k s  “f lake F.ocenr t o  l a t e
Pliorrnr  AKF. T h e  carli~cst v o l c a n i c  a c t i v i t y  was domi~nntrd  hy vast o u t p o u r i n g s
o f  f l o w s ,  mudfl”ws, a n d  hrecci~a, n,ostly  o f  nrldrsttic c”mp”sitl”ll. Thts was
fol lewd h y  large  volunws  o f  dacttic~ and nndesitic~  Lnffs a n d  less nhundant  f l o w s
and hr-eccia  o f  b a s a l t  and artdrsite. 1,ncnl  l y  ttwre RI-C i~nterlayers  o f  wntl?r-laid
,llff lCllSCS, v o l c a n i c  s a n d s t o n e , sll LSC”llC and c”ngl”mfrale. Many  of tt1csr h a v e
I>PPII  partly allerc~l  LO sccowlnry  mincrnls  Cncluding  c l a y s .

l.avns  o f  tiw Iligh Cascades  a r e  predomii~nntly  “f b a s a l t i c  and and~silic co,,,-
p”siLlon  i n  t h e  form o f  f l o w s  a n d  f i n w  hreccins. The pr”tlli~nenL  v o l c a n i c  C”IIPS
XI’P c o m p o s e d  mostl~y of  nndesi  te f l o w s  and f l o w  hreccins  with  s o m e  locnl dncitc
AI111  rhyoli  ,.r.

I’I,lg:s, d i k e s , a n d  a n  o c c a s i o n a l  i n t r u s i v e  s t o c k  are w i d e l y  distrihutcd in the
H i  ~1, Cascade  he1  t .

‘Tlll’rr  i s  alnlndant  e v i d e n c e  o f  vle,“r”us  erosion in” the regiou. The Irl”SL dranratic
r-rs~lited  front glacial  crosiorl  o f  the  High C a s c a d e s  v o l c a n o e s . Tremrndous  vol-
t!mcs  o f  r o c k  m a t e r i a l s  sculptered frnm t~hcsr [wnks h a v e  her” moved downslopc b y  a
vnrirty o f  procrssrs. Much  r o c k  mntcrial  was t r a n s p o r t e d  hy g l a c i e r s  tllem-
.st*ives  and dcp”r;ited  i n  glacl~al  mor~ln~s.

lf Tltis m a t e r i a l  w a s  s u m m a r i z e d  Cram  G.W.  W a l k e r  and A.R.  Grig~s,  Chap. I I - E ,.~
Forest Soils o f  t h e  IJougl~an-fir  Krglon. 1979. Pub. hy W a s h .  Stale U n i v . ,
Co-~0~.  Ext. Scrvlcr,  Pull~mnn,  Wn.511.





4:. (Yl". )
Very rrcrnt
550-3,290
Flirl.to  e a r l y  Ilolocenc
(5,250-12,240)

IAte Plrl stocene
IAte I’l~istocene
IAte I’1clstocenr
Mid l’l~ei  stocrne

pas i ti  on nlld/or
l?lrvotion  (ft.)----~__
f  ILoodplni  ns <xl
f l o o d p l a i n s 2 0 - 5 0
ahnr~donrtl  f loodf~lnlns  5 0 - 1 0 0

e r o s i o n a l  rel”na”t8  6OW
roundrd Ill 1 Is

21 :-. 1 ro,n Elul  tllomall  C o u n t y  s o i l  s u r v e y . M a t e r i a l  p r e p a r e d  h y  Dr. R . H .  P a r s o n s ,
Rrsearch  S o i l  S c i e n t i s t  ( d e c e a s e d ) , Soil Conservation  S e r v i c e .
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A i r  f l o w  is pcfmarily e a s t e r l y  f r o m  Lhe P a c i f i c  Ocean. N o r m a l l y , warm  mois t
air moves e a s t w a r d  toward the C a s c a d e  C r e s t . AS LhfS a i r  rises,  i t  c o o l s  and
drops r a i n  a l o n g  t h e  w i n d w a r d  s l o p e s . The dcsce”di”g  a i r  o n  Lhc!  lcrward s1,opes
warms hy compressIon, and prec~l pi tat lo11 d e c r e a s e s  rapl~dly. /rvcra@?  a n n u a l  prc-
clpitntiorr  o n  Lhe  wfst s l o p e s  ranges  f r o m  ahout  38  i~nchrs at P o r t l a n d ,  i n c r e a s e s
lo about, 6 0  i n c h e s  a t  Estacada to in excess  o f  1 3 0  i~nches n o r t h w e s t  o f  M t .  f l o o d .
It l.hrn decreases  t o  a b o u t  2 0  i n c h e s  near R o c k  C r e e k  Reservoir  o n  t h e  east  side o f
LIlV F o r e s t .  (SPC  table)

,

lh1ring  a!, average  w i n t e r , ~nowrall  ran>:es  f r o m  n e a r  Zero a t  l o w e r  elevaLi”ns  t o
r,vcr .300 L O  5 0 0  i n c h e s  near the c r e s t . s n o w  u s u a l l y  C”Vl?fG  the g r o u n d  from
mid--IIcrembrr L o  1aLe Fehrunry  or March aL lower clcvaLions. A L  high eleve-
t~l”ns snow can hc expected Lo remain on Lhe  g r o u n d  f r o m  O c t o b e r  t o  J u n e .
/Ivcrngc, maxfnwm  LemperaLures  range f r o m  n e a r  2 5  L o  35’F. i n  t h e  winl,er.
Avcragr  lninimum  Lemperalures  arc frown  5  t o  1 5 ° F . Tempcrntures  a s  l o w  a s  - 2 0 ° F .
arc n o t  ,1ncomn,on.

Warmer  a n d  drier alar n~asses  ~encrally  hegin i n  Nay, peak i n  J u l y  a n d  /lqusL,  a n d
r:“utIn~~e Ian 1aLe A u g u s t  a n d  earl,y S e p t e m b e r . Thunderstorms  can he expected
d~lring  t h a t  p e r i o d .

l’ah I c 1 . &an nrrwal  ~reclpi~ation  f o r  n i n e  rec”rdi.np, ~LaLl”r\s  for L\I~ period
1 9 6 7  LO 1 9 7 7  o r  1 9 5 1  LO 1976X

E1cvatl.o”  ( f t . )
3980
2440 1 5 . 7 6
1940 4 5 . 0 1
1330 1 2 . 4 7
1300 8 7 . 8 6
1120 7 2 . 9 3
748 8 3 . 0 5
167 4 8 . 0 0
60 7R.85
50 3 7 . 5 s

.‘.I S~lmmarlzed  f r o m  ML. f l o o d  Naltonal  ForesL  So i l  Resource  Inven to ry  and  KepocL,
USIIA, F o r e s t  Servi~ce, PacifJ~c NorLhwcst  Hec:l,on,  1 9 7 9 ;  a n d  Sol1 S u r v e y  of
Mu1 Lnomah  c o u n t y ,  Oregon 1 9 8 3 , USIA, Soils  ConsorvaLion  Service  a n d  Forest
S e r v i c e  i n  c o o p e r a t i o n  wiLh Oregon  h~ri~cultural  E x p e r i m e n t  Station.
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NATLIRAI,  VRG~TATION  O F  THE NORTIIIIKN  WILLAMET’LE  VAI.I.EY
AND NORTHl?RN  OREGON CASCADES II 21

Willamette  Val ley

Riparlan  C o m m u n i t i e s  - Typical riparian  forests in the northern Wlllanlette
Valley in the lower Willamctte and Columbia Rivers are dominated by black
cottonwood. A s s o c i a t e d  s p e c i e s  incl~ude rigid willow, Scoul~er’s wi l low,  red
wi I low and fief t leaved willow. Oregon ash  is  character is t i c  on  seasonal ly
flooded and swampy hatitat. Rig leaf maple also is common as Is red al~der.

Valley Floor and Foothill,8  - Before  set t lement , much of the Wil~lamtte Valley was
o c c u p i e d  by prairie and o&k s a v a n n a s . These were created and mai.ntained by
fires probably used by native Americans. Douglas-ff  r is the doml nant e v e r g r e e n
tree in the remnant forest areas. Oregon white oak, hi.g leaf maple and pacific
madrone are common hroadlenf species. Common understory species include poi.son
oak, dogwood, ocean fipray and western hazel. Swordfern, oxalis and white hawk
weed are common in the forest f loor.

Cascades
Four conifer seties  span the forested portion of  the Oregon Cascades. The
western  hemlock series dominates relatively warm moist sites below about 3,000
feet elevation west o f  the  Cascade  Crest . CZIIIO~Y  sp~~i~fi  i n c l u d e  Dougian-fir,
western hemlock, western red cedar end, o n  r e c e n t l y  dlsturhed  s i tes ,  red  a lder .
Understory  spec ies  re f lec t  re lat ive  moisture  and  temperature  condi~tlons.
I)evil ‘s cl~uh, s a l m o n b e r r y , oxnlis  and swordfern  indicate abundant moisture
thr”uRh tile growing  season and,  general ly ,  hi~gh s i te  product iv i ty . OE?g”~~grape
and va~~llla leaf dominate more well-drained sites. Rhododendron I.6 most ahun-
dant  on  poorer  s i tes  with  th in ,  rocky  so i l s .

Thr Pacific silver fir series occ,,rs in n hand between nhollt  3,000 feet and
5 ,000  feet  e levat ion  west  o f  the  Casrade Crest and slips east of ttle C r e s t  d o w n
to  about  4 ,500  feet . AL l ower  elevations, the  Pac i f i c  s i lver  f i r  aud w e s t e r n
llemlock series o v e r l a p . Thin s e r i e s  i n d i c a t e s  c o o l e r  c l i m a t i c  c o n d i t i o n s ,
r~firlal ly with suhfitantlal  winter  snowpacks. Pacific s i l v e r  f i r ,  D o u g l a s - f i r ,

If From:__ Frankll~n, J. and C.P. Oyrness  1 9 7 3 , N a t u r a l  Vegetnti,on of Oregon
and WashinRton,  USDA,  Cen.  Tech .  Report ,  PNW  8.

21 Information drrlved  from R-h Ecology Program - Mi les  Hemstrom,  Area  Ecologist,
Wi~llnmette and Siuslaw  National Forests and Nancy Halvorson, Area Ecologist,
Mt. Hood  and  Gi f ford  Pinchot Nattonal Forests .
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western  hemlock, n o b l e  f i r ,  wcstero wl13  l e  p i n e , and mountain brmlock are the
wn.jor canopy speci~es. Important  understory  spec ies  inc,Ludr  Oregongrape,  vine
mnplr, salnl~  and, on poorer si1es.  r h o d o d e n d r o n . At upper
Iltlrklrherry  and heargrass become dominant species. Timber
difricrllt  In tllc P a c i f i c  s i l v e r  f l r  zo,,e. Deep snowpacks,
seasoos,  growing  season  f rost  and  poor  so i l s  contribute  to
Lion nod rela1ively  Sl~OW  tree growth rates.

At l~tlc  u[~per l i m i t  o f  c l o s e d  c a n o p y  f o r e s t  ( t o  a b o u t  6 , 0 0 0

elevations, big
mnnagemcnl ins more
short growing
d i f f i c u l t  regcnera-

feet) mountain
tlrmlock is lbe m a j o r  c l i m a x  s p e c i e s . Rl~g buckleberry,  grouse huckleberry and
trcnrgrass  character3ze  the undcrs10ry. Snowpacks  are deep, growing seasons
short alId s o i l s  g e n e r a l l y  paor in tt1is 701,e. 0pening~flll  i~rl  v e r y  s l o w l y ,
r~sunl  ly wl~tb  ~~nlurally  s e e d e d  l o d g e p o l e  pine and white p ine  or  advanced  rege-
nrrntlon  of noble  fir, Pacific sil,ver f i r  a n d  m o u n t a i n  h e m l o c k .

I(nsl o f  the  Cascade  Cres l ,  bel.ow 4 ,500  feet ,  grand ftr and,  on  dr ier  s i tes ,
Iloraglas-fir  are the  major  c l imax spec ies  in  nreas that  support  forests . Canopy
sprcies  incl~ude Pondcrosa pinr, w e s t e r n  lnrcb,  Ilougl~as-fl~r,  arId g r a n d  f i r .
I.odg~polr  pine occurs i n  e x t e n s i v e  s t a n d s  o n  deep v o l c a n i c  a s h  sollfi.

Cbinquap~ln, v ine  maple ,  serv ice  herry ,  rose , vnnil~la leaf and grasses  dominate
lllf r~nderslory  in more moist  areas . Hi tterhrusb  and sngcbrusb  are important on
drier s i tes . Krgeneralion can be di~fficult, al,tbougb pondcrosa  pine m a y  d o
wcl 1. Growth rates  are  usual ly  lower ttlnn west OF the C a s c a d e  C r e s t .

So3ls

‘Slle  soils of Mu1 tnomab County, ML. Iloud  National.  Forest,  and Hood Kiver C o u n t y
areas a r c  d e s c r i b e d  in lbe following  publicalions:

t4r11tnomal1  County  - USDA, Soil  Con?ervation  Serv ice ,  Forest  Serv ice  and
Oregon Agricultural Experiment Station by George Green, Soil  Conservation
Servi~ce  Publ,i shed 1983. Map Scalr  1:20,000

Ml. Hood Nali~onal  F o r e s t , S o i l  Kesource lnvcntory,  F o r e s t  S e r v i c e ,  USI)A
by  Steven  tlowes, Forest Service,  Ptlblished  1979, Map Scale 1:63,000

llood River County Area, USDA Soil Conscrvntion  Serv ice  and  Oregon
Agricul tural  Exper iment  Stat ion  by  George Green, S o i l  Conser”ati”n  Service,
I’uhlistwd  1981, Map Scale  1:2O,OOO.

some o f  ttw more common or  reprcsentntive  solls, their  gencrnl  ctlnrncteri,sttrs,
featlures and wsrs are  br ie f ly  d iscussed . They are described in sequence from
lowest elevation near Portland and proceeding eastward across the Cascades lo
tbc f lood River Valley.

Sauvie  S e r i e s  - F i n e - s i l t y ,  mlxccl mesir Fluvquentlc  tlaplaquoll~s. very deep,
p o o r l y  d r a i n e d  ~031s on f lood pl~ains. They are on the Ingram surface at elcva-
t i o n  o f  IO t o  2 0  f e e t .

I’rincipnl  Use and Management  - Wi~ldlifr  habitat. When prolecled  and drained, it
is productive for sweet corn, row crops, nursery crops, grasses,  and grain
c r o p s .



!~lrlltrlo”nh  Serliw - Fi~lle-loamy over s a n d y  or_~~_~-----.-____
Xrr0c11reptn. v e r y  deep, wel~l  d r a i n e d  sol Is
s11rfnr,c at F1~l?vntiorls o f  150 t o  4 0 0  feet:.

7

s a n d y  skeletal  mlxcd mesic Ilystri~c
“1, t e r r a c e . They are on the Champoeg

~‘rincipal  Use and Nanagement - Berries, grains, vegetahl~es,  n u r s e r y  s t o c k  a n d
pant,,rc. I r r i g a t e d  F o r  maximum  prodrlctlnu. l3~rrie.s  respond to N, l’, K, S a n d
somct imcs l3. A l s o  used for urban devclopmcnt w i th  no  mn_lor  l i m i t a t i o n s  f o r

11omrns  tes. Ground water may he contaminated from septic tank ahsorptUon  f ie lds.

P o w e l l  Series (Stop 1) - Fine-sil~ty,  m i x e d , mrsic Typic  Fragiochrepts._.~___
I&v-l>,  somcwllat p o o r l y  d r a i n e d  sol Is on broad, high t e r r a c e s . They
a r c  on the nett1e1.  s u r f a c e  a t  elrvatlons  of 300 t o  6 0 0  f e e t .

P r i n c i p a l  llse and M a n a g e m e n t  I- When  dra ined ,  major cro,)s are grain, herrlee,
vrertnhles, nursery stock, hay and pnst\lre. Summer irrly(ntlon for maximum pro-
durttlon  and suhsoi~ling t o  b r e a k  ~1’ tIllage p a n s . Grain and grass r e s p o n d s
to N. l3erries  respond t” N, I’, K, S and somet imes  R.

Areas not unl~tlvnted are  in  Dougl~as-fir,  westei-n r e d  c e d a r ,  r e d  a l d e r ,  big l e a f
mnplr and d”~W”Od. T h e s e  areas are rrnstly  on the edge  o f  ttrr VRI I c y .
lnvrrnsjngly,  homesites  a r e  constructed  o n  t h e s e  s o i l s .  Tire seasonal  waLer
tnhle often requi~ren  drainnge. Septic tank a b s o r p t i o n  f i e l d s  d o  n o t  f u n c t i o n
proper ly  dlrlrin~ rainy periods.

Cazadcro Series - C l a y e y ,  mi~xcd, mesl c Typic Rbodudul ts. kep, WC1  1 drained-_..-.~-._---
nails on trrraces f r o m  ol~d allrlvium. Thry are o n  the Eoln s~trfncc a t  clcvattons
or hflO t o  1500  f e e t .

I’rt nrl pal Use and Mana$!ernent  - When  cl11 1: lvat~ed, ttley a r c  used f o r  hay and

past,,,-e,  some  hcrries, vcgetahles  and n u r s e r y  plants. Tbcy are al~so u s e d  f o r
r”resLry. nouglas-fir  i s  t h e  mnst  important  species. Site Index For Douglas-
f ir  Is 155 to 172 chased on 100 yrs.) ht~ R site i n d e x  o f  lh5, the s o i l s  a r e
capahlc  o f  produc ing  74 ,200 hoard  f ee t/acre  a t  RO yrs. of ngc.

Jlull, KUII  Series (Stop 2) - M e d i a l , , mrnlc Ilmhric Vitrandcpts. Very deep ,  we l l___._-
dl-nincd soils f o r m e d  in sil~ty materlnl~s a n d  v o l c a n i c  ash. They are on the
stnhlr t-idRcs a n d  benches a t  e l e v a t i o n s  o f  ,500  t” 1500 f e e t .

I’rlrlrlpnl llsc and  Planngemcnt  - U s e d  m o s t l y  f o r  ti~mher  productIon, wat~erslled
mana~rmcnt  a n d  w i l d l i f e  bnhi t a t . Mnnaged most ly  fo r  Dougl~as-fir,  some w e s t e r n
tlfmlock and western red cedar. S i te  index for  Doug las- f i r  i s  155 to  172 and ttle
snlls car, produce 7 4 , 2 0 0  h d .  ft./at. In 80 y r . 0l.d s t a n d s  a t  s i t e  irldPX  165.
l)n~~~lns fir responds  to  N . To minl~mize  compact ion ,  cable yarding, low ground
,‘rt.ss,,re  o r  d~sl,~nated  s k i d  trails RTP ~~scd. The  SOll~S  store 2 2  t* 26 incbcs of
waler and plant nvail~nhle  water capacity $s 11 t o  15 inches.

Ascllrlrf  Seri~es - Mrdlal-skclctat mesl~c  Andir tlapl~rlmhrepts. I)ecp, we1 1 drntned-~-_.__-.___
snils “11 ~“““ttr t” “I,c”ell  a c t i v e  sl,opcs I n  the t.ooney  U n i t . Formed in  co1 luvium
f r o m  bnnnl  t and andesite mi~xed  wltb vo l can i c  ant). Elevations range from 100
L” Ilao f r e t .

l’rinrlpnl Use a n d  M a n a g e m e n t  - Similar to Ilnl~l Run, h u t  fiite index for  DouRlas-
f i r  i s  140 to 1 5 5 .



zygore  Ser ies - Medial-fikeletal, frigid  hndic  Haplumhrepts. ueep, well drained
soils on mount:ainous slopes. Formed in colluvium  and glacial~  till from hnsalt
nnd nndesite  at elevations of 1500 to 3000 feet. Principal use and management -
simtlar to Bully Run. Site index for Douglas-fir is 160 to 170. Plant
avaflahle water capacity is 4 to 6 inches. Water  holding capacity is 21 to 26
inches.

8

Thadr  Series (Stop 3) - Loamy-skeletal, mixed. Humtc  Cryorthods.
Deep, well drained soils on broad ridges in mountainous areas. Formed in collu-
vium and glacial till from andesite  and basalt mtxed  with volcanic ash.

l'rlnclpnl Use and Management - Used mostly for timher  production, watershed
management and wj ldl~ife habitat. Managed mostly for noble fir, Pacific silver
fi~r sod western hemlock. 'Site indrx for noble  fir is 50 to 70. At site index
of 52, 70 year old stands are capable of producing 14,300 bd. ftjac. Cold soils
IimIt  producttvity  and plant succession is slow when disturbed.

I'nrkdale  Series - (Stop 2) - Eledial.  mesic,  llmbrlc  Vitrnndapts. Deep, well
drained soils formed in deep mudflows high In pyroclastic  materials. They
are at elcvnti~ons of 1000 to 2500 feet.

I'rincipal  Use and Management  - Used mostly for apple and pear orchards. Some
are used for timher  production. Dominant speci~es  are Douglas-fir. Sorue grand
Clr and ponderosn  pine also are grown. Site index for flouelas-fir  averages
ahout 130.

The orchard8  are largely Delicious and Newton apples and Bartlett, Ronc and
d 'Angou pears. Iligh  level management yields 850 boxes/at  apples and 950
boxes/x.  pears. orchard trees respond to N. Sometimes, magnesium, boron or
zinc are applied as foliar  sprays.
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LOCATION POWELL

Established Series
Rev. RWL/AON
12/81

U/B1 OR

POWELL SERIES

The Powell series consists of deep, somewhat poorly drained soils that
formed in silty materials over old silty alluvium. Powell soils are on
broad high terraces and have slo es of 0 to 30 percent. The mean annual
precipitation is 55 inches and tie mean annual air temperature is. aboutP
52 degrees F. ‘I

TAXONOMIC CLASS: Fine-silty, mixed, mesic Typic Fragiochrepts.

TYPICAL PEDON: Powell silt loam, cultivated. (Colors are for moist
soil unless otherwise noted.)

Ap--0 to 8 inches; dark brown (10YR 3/3) silt loam, brown (IOYR 5/3)
dry; moderate very fine granular structure; slightly hard, friable,
slightly stfcky and slightly plastic; comi~on very fine roots; many very
fine irregular pores; few fine firm peds or concretions; strongly acid
(pii 5.3); abrupt smooth boundary. (7 to 9 inches thick)

Bwl--8 to 13 inches; brown (IOYR d/3) silt loam, pale brown
(10YR 6/3) dry; moderate very fine subangular blocky structure; slightly
hard, friable, slightly sticky and slightly plastic; common very fine
roots; many very fine tubular pores; few fine firm peds or concretions;
medium acid (ph 5.6); clear smooth boundary. (5 to 8 inches thick)

Bw2--13 to 16 inches; brown (IOYR 4/3) silt loam, pale brown
(10YR 6/3) dry; common fine distinct yellowish red (5YR 4/6)  and few
fine faint grayish brown (10YR 5/2) mottles; moderate fine and very fine
subangular blocky structure; slightly hard, friable, slightly sticky and
slightly plastic; common very fine roots; many very fine tubular pores;
few fine firm peds or concretions; strongly acid (pli 5.5); abrupt wavy
boundary. (3 to 10 inches thick)

ZBxl--16 to 25 inches; brown 1OYR 4/3 and dark yellowish brown
(10YR 4/4) silt loam, pale brown I 11OYR 6/3 and light yellowish brown
(10YR 6/4) dry; many medium distinct light brownish gray (10YR 6/2).
grayish brown (IOYR 5/Z) and reddish brown (5YR 4/3, 4/4) mottles,; weak
thin platy structure; firm, brittle, hard, slightly sticky and slightly
plastic; few very fine roots; many very fine tubular pores; few fine and
medium black stains; strongly acid (pH 5.4); clear wavy boundary. (8 to
10 inches thick)

I
2Bx2--25 to 39 inches; brown (10YR 4/3) sflt loam, very pale brown

'IOYR 7/3) dry; many fine distinct yellowish red 5YR 5/6, 5/8) mottles;
Iight brownish gray (10YR 6/2) and grayish brown 1OYR 5/2) wedge-shaped

silt coatings up to 1 inch thick on vertical faces of prisms; weak
medium and coarse prismatic structure; firm, brittle, hard, slightly
sticky and slightly plastic; few fine and common very fine tubular



pores; few fine black stains; medium acid (pll 5.7); clear wavy boundary.
(12 to 14 inches thick)

28x3--39 to 60 inches; variegated brown (1OYR 5/3), yellowish brown
(IOYR 5/6), yellowish red (5YR 4/6) and pinkish gray (5YR 6/2) silt loam
with light brownish ray (10YR  6/2), light yellowish brown (10YR 6/4)
and very pale brown 1OYR 7/3) streaks in fractures; massive; firm,9
brittle, hard, slightly stfcky and slightly lastic; many very fine and
few medium tubular pores; few very fine blat stains; slightly acidE
(ptl 6.1).

TYPE LOCATION: Multnornah  County. Oregon; Salquist Road; SW1/4 SE1/4 NW]/4
section 13, T. 1 S., lj. 3 E.

RANGE IN CIIARACTERISTICS: The mean annual soil temperature is 54 to 56
degrees F. The soils are usually moist but are dry throughout between
depths of 4 and 12 inches for more than 45 consecutive days during the
period of 120 days following the summer solstice. Depth to the fragipan
is 15 to 24 inches. Depth to bedrock is more than 5 feet.

The A horizon has chroma of 2 or 3 moist and dry.

The Bw horizon has hue of IOYR  or 7.5YR. value of 5 or 6 dry and chroma
of 3 or 4 moist and dry. It has few faint and distinct mottles at
depths between 12 inches and the fragipan. This horizon.is silt loam
and has more than 18 percent clay on the basis of 15 bar water of 9 or
10 percent.

The fragfpan has variegated colors, distinct high or low chroma mottles
and tongues or coatings with chroma of 2. It has massive, prismatic or
platy structure and is firm or very firm.

COMPETItiG  SERIES: These are the Glohm and Kinton series. Glohm soils
are moderately well drained with a udlc moisture regime and are 20 to 40
inches deep to a fragipan. Kinton soils lack mottles with chroma of 2
above 30 inches.

GEOGRAPHIC SETTING: Powell soils are on smooth terraces at elevations
at 300 to 600 feet. Slopes range from 0 to 30 percent. The soils
formed in loess over old alluvium. The climate is humid. The mean
January temperature is about 39 degrees F., the mean July temperature is
about 67 degrees F., and the mean annual temperature 1s about 52 degrees
F. The frost-free season 1s about 165 to 210 days. The mean annual
precipitation ranges from 50 to 60 Inches.

GEOGRAPHICALLY ASSOCIATED SOILS: These are the Cornelius and Wollent
soils. Cornelius soils have an argillic horizon, are moderately well
drained and are 30 or 40 inches deep to the fragipan. Wollent soils are
poorly drianed and lack a fragfpan.

DRAINAGE AND PERMEABILITY: Somewhat poorly drained; slow to medium
runoff; slow permeability.



.

USE AND VEGETATION: llerries, truck crops, nursery stock, small grain,
hay and pasture are the major crops. Native vegetation is Douglas-fir,
western redcedar, red alder, grand fir, bigleaf maple, willow, rose.
salal.  vine maple, common snowberry, grasses and forbs.

DISTRIBUTION AND EXTENT: Northwestern Oregon and southwestern
Washington. The series is inextensive.

SERIES ESTABLISHED: Multnomah County, Oregon, 19ig.

ADDITIONAL DATA: Characterization data for two pedons (S70-Oreg-26-1
and 2) reported in Riverside Soil Survey Laboratory computer printout
for soils sampled in Muttnomah, Clackamas and Washington Counties,
Oregon, 1971.

[$ONAL  COOPERATIVE SOIL SURVEY
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LOCATION BULL RUN

Established Series
Rev. AON/TDT
11/81

11/81 OR

BULL RUN SERIES

The Bull Run series consists of deep, well drained soils that formed in
silty materials high in ash. Bull Run soils are~on hill slopes in the
lower valleys in mountainous areas and have slopes of 3 to 80 percent.
The mean annual precipitation is about 85 inches and the mean annual
temperature is about 51 degrees F.

TAXONOMIC CLASS: Medial, mesic Umbric Vitrandepts.

TYPICAL PEDON: Bull Run silt loam, forested. (Colors are for mois soil
unless otherwise noted.)

O--l fnch to 0; twigs, needles, leaves, cones, etc.

A--O to 3 inches; very dark brown (10YR  2/Z) silt loam, very dark
gkayish brown (10YR 3/Z) dry; strong very fine and fine subangular
blocky and f'oe granular structure

I$* ##
; slightly hard, friable, slightly

sticky and s lght plastic; many fine and very fine irregular and
tubular pores; mp y fine and medium roots; medium acid (pH 5.6); clear
w\Yy,boundary. '(2 to 12 inches thick)

AB--3 to 7 inches; very dark grayish brown (10YR  3/Z) silt loam,
brown (10YR 5/3) dry; strong very fine and fine subangular blocky
structure; slightly hard, friable, slightly sticky and slightly plastic;
many fine and medium roots; many fine and very fine irregular and
tubular pores; medium acid (pH 5.7); clear wavy boundary. (0 to 7
inches thick)

BA--7 to 13 inches; dark yellowish brown (10YR  3/3) silt loam,
yellowish brown (IOYR 5/4) dry; moderate very fine, fine and medium
subangular blocky structure; soft, friable, slightly sticky and slightly
plastic; many fine, medium and coarse roots; many fine and very fine
irregular and tubular pores; medium acid (pH 5.7); gradual wavy
boundary. (4 to 18 inches thick)

Llw--13 to 23 inches; dark yellowish brown (10YR 3/4) silt loam,
yellowish brown (10YR 5/4) dry; weak very fine, fine and medium
subangular blocky structure; soft, very friable. slightly sticky and
slightly plastic; many fine, medium and coarse roots; many fine and very
fine irregular and tubular pores ; medium acid (pH 5.8); clear wavy
boundary. (6 to 18 inches thick)

BC--23 to 36 inches; dark yellowish brown (1OYR  4/4) silt loam,
light yellowish brown (10YR 6/4) dry; variegated with 30 percent dark
yellowish brown (10YR 3/4) weak; very fine, fine and medium subangular
blocky structure; soft, friable, slightly sticky and slightly plastic;
common fine, medium and coarse roots; many fine and very fine tubular
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and irregular pores; medium acid (ptl 5.7); clear wavy boundary. (0 to 3
feet thick)

Cl--36 to 54 inches; dark yellowish brown (IOYR  4/4) silt loam,
light yellowish brown (1OYR 6/4) dry; massive; soft, friable, slightly
sticky and slightly plastic; few fine, medium and coarse roots; many
fine and very fine irregular pores; medium acid (pH 5.8); gradual wavy
boundary. (1 to many feet thick)

C2--54 to 73 inches; dark yellowish brown (IOYR  4/4) silt loam,
light yellowish brown (10YR  6/4) dry; massive; slightly hard, friable,
slightly sticky and slightly plastic; trace of coarse fragments; few
fine, medium and coarse roots; many very fine and irregular pores;
medium acid (pll 5.8).

TYPE LOCATION: Clackmas County, Oregon; along the south side Bull Run
River Road, south of Bull Run Reservoir No. 2; NW1/4 NW1/4 section 36,
T. 1 S., R. 5 E., W. M.

RANGE IN CHARACTERISTICS: The mean annual soil temperature ranges from
47 to 54 degrees F. The soils have a udic moisture regime but have a
short dry period of less than 45 consecutive days during the summer.
Thickness of the solum ranges from 30 to over 60 inches. Depth to
bedrock is 60 inches or more. The 60-inch profile is silt loam with
measured clay of about 12 to 18 percent, a ratio of clay to 15-bar water
of 1.0 or less, and a bulk density of about .70 to .85 gm/cc in the
upper 2 feet of the profile. They have an average 15-bar water
retention of about 15 to 20 percent in the 10 to 40 inch control
section. The soils are medium to strongly acid. The umbric epipedon is
10 to 20 inches thick.

The A horizon has value of 2 or 3 moist, 3 through 5 dry and chroma of 2
moist and dry. It has moderate or strong fine and very fine subangular
blocky structure.

The B horizon has hue of 1OYR or 7.5YR,  value closet to 3 in upper part
and 3 or 4 in the lower part when moist and 5 or 6 dry, and chroma of 3
in the upper and 4 through 6 in the lower part moist, dry. It has weak
or moderate very fine to medium subangular blocky structure.

The C horizon is mostly silt loam but gravelly glacial till is below
depth of 40 inches in some pedons.

COMPETING SERIES: These are the Parkdale and Yacolt series. Parkdale
. soils formed in ash and weathered pumice, have xeric  moisture regime and
are slightly acid to neutral. Yacolt soils have more than 15 percent
rock fragments in the control section and formed mostly in ash and
pumice.

GEOGRAPHIC SETTING: Bull Run soils are on hill slopes in lower valleys
of mountainous areas at elevations of 100 to 2,500 feet. Slopes range
from 3 to 80 percent. The soils formed in loess with some admixture of
ash. The climate is humid. The mean annual precipitation ranges from
60 to 105 inches. The mean annual temperature ranges from 48 to 54
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degrees F. The average January temperature is 37 degrees F., and the
average July temperature is 65 degrees F. The frost-free period is 100
to 200 days.

GEOGRAPHICALLY ASSOCIATED SOILS: Theses are the Ashcoff, Hoodview and
the Wahkeena soils. These soils lack the dominance of pyroclastic
materials and amorphous clays and have more than 35 percent rock
fragments in the 10 to 40 inch control section.

DRAINAGE AND PERMEABILITY: Well drained; slow to rapid runoff; moderate
permeability.

USE AND VEGETATION: TTmber production, watershed, recreation and
wildlife. Dominant overstory vegetation is Douglas-fir, western
hemlock, western redcedar, and red alder; dominant understory vegetation
is western swordfern, Oregon oxalis, and vine maple.

DISTRIBUTION AND EXTENT: Lower valleys of the Cascade Mountains in
northwest Oregon. The series is of moderate extent.

SERIES ESTABLISHED: Clackamas County, Oregon, 1975.

ADDITIONAL DATA: Characterization data on 3 profiles (F%lOreg-045-4
(l-4),  FS620reg-045-8(1-7). and FS640reg-045(43)  by the Oregon State
University. Unpublished.

NATIONAL COOPERATIVE SOIL SURVEY
U.S.A.





LOCATION WADER

Established Series
Rev. AON/GLG
V/81

THADER SERIES

l/85 OR

The Thader series consists of moderately deep, well drained soils that
formed in colluvium and residuum weathered from basalt and andesite.
Thader soils are in mountainous areas and have slopes of 0 to 90
percent. The mean annual precipitation is about 125 inches and the mean
annual air temperature is about 42 degrees F.

TAXONOMIC CLASS: Loamy-skeletal,hixed  Humic Cryorthods.

TYPICAL PEDON: Thader very cobbly loam, forested. (Colors are for
moist soil unless otherwise noted.)

Ol--5 to 4 inches; loose litter of needles, twigs, cones, leaves,
etc.

OZ--4 inches to 0; black (IOYR 2/l) decomposing  organic
many roots; extremely acid (pH 4.0); abrupt wavy boundary.

matter;

E--O to 2 inches; dark gray (IDYR  4/l) very cobbly fine sandy loam,
gray (IOYR  6/l) dry; massive; soft, friable, nonsticky and slightly
plastic; many fine medium and coarse roots; many fine and very fine
irregular pores; 50 percent cobbles and gravel; extremely acid (pll
4.3); abrupt wavy boundary. (1 to 5 inches thick)

Bhsl--2 to 4 inches; dark reddish brown (5YR Z/2) very cobbly loam,
brown and dark brown (7.5YR 4/4 and 3/3) dry; massive; hard, firm,
nonsticky and slightly plastic; common fine, medium and coarse roots;
many fine and very fihe irregular pores; 60 percent angular stones,
cobbles, and gravel; very strongly acid (p!l 5.0); abrupt wavy boundary
resulting in this horizon being intermittent (30 percent present). (0
to 5 inches thick)

Bhs2--4 to 17 inches; dark brown (7.5YR 3/3) very cobbly silt loam,
brown (7.5YR  4/4) dry and crushed; variegated with dark yellowish brown
(1OYR 4/l) and dark reddish brown (5YR 3/4);  weak very fine and fine
subahgular blocky and granular structure; slightly hard, friable and
firm, slightly sticky and slightly plastic; many fine medium and coarse
roots; many fine and very fine tubular ahd irregular pores; 70 percent
StOheS, cobbles and gravel; strongly acid (pt! 5.1); clear wavy
boundary. (10 to 20 inches thick)

EC--17 to 28 inches; dark brown (7.5YR 4/4) very cobbly silt loam,
light yellowish brown (10YR 6/4) dry and crushed; variegated with dark
yellowish brown (10YR 4/4), brown (1OYR 5/3) and grayish brown (1OYR
S/2); massive; slightly hard, slightly firm, slightly sticky and
slightly plastic; few fine, meditml and coarse roots; many fine and very
fine irregular pores; 70 percent angular stones, cobbles and gravel
strongly acid (pH 5.4); abrupt wavy boundary. (7 to 20 inches thick)
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THADER SERIES CONTINUED 2

2R--28 inches; fractured basalt and andesite.
TYPE LOCATION: Clackamas County, Oregon; 100 feet northeast of the
Bull Run Lake Road, 1.7 miles southwest of the switchback above Bull
Run Lake; NEl/rl WI/I1 section 29, T.lS., R.BE., W.M.

RANGE IN CIIARACTCRISTICS: The soils are usually moist and are dry for
less than 45 consecutive days between depths of 8 to 24 inches. The
mean annual soil temperature rang

7
s

The mean summer soil temperature
from 38 degrees to 45 degrees F.

s less than 47 degrees F. with an 0
horizon. Depth to bedrock ranges from 20 to 40 inches.

The E horizon has value of 4 or 5 moist, 6 or 7 dry, and chroma of 1 or
less. It is fine sandy loam or loam.
and 15 to 35 percent pebbles.

These are 30 to 50 percent cobbles

The Bhs horizon has hue of 2.5YR or 5YR and value of 2 or 3 moist and
4, 5 and 6 dry. The Bhs horizon is dominantly dark brown (7.5YR 3/3,
3/2),  but it is variegated with colors in hue of 1OYR through 5YR,
value of 3 or 4 moist and chroma of Z'through 4. Organic matter in the
upper 4 inches of the Bhs horizon is more than 10 percent. The Bhs
horizon is loam or silt loam and has 45 to 70 percent rock fragments.

The C horizon, where present, is similar in color to the BC horizon but
without the variegations.

C014PETING  SERIES: There are no competing series in this family.
Similar soils include Lastance series. Lastance soils are more than 40
inches deep to bedrock.

GEOGRAPIIIC  SETTING: The Thader soils are on major ridges in the
Cascade Mountains between elevations of 3,000 and 5,000 feet. Slopes
range from 0 to 90 percent. The soil formed in colluvium and residuum
weathered from olivine basalts and olivine-bearing andesites of the
Cascade Andesite Formation. The climate is humid. The mean annual
precipitation ranges from 90 to 145 inches, falling as rain in the
early autumn and late spring, and snow in the late autumn, winter and
early spring. Rainfall amounts are relatively low in the summer. The
average January temperature is 29 degrees F. The average July
temperature is 56 degrees F. The mean annual air temperature is 38
degrees to 45 degrees F. The frost-free period is 10 to 30 days.

GEOGRAPHICALLY ASSOCIATED SOILS: These are the Goodlow, Kinzel and
Oneonta soils and the competing Lastance soils. Goodlow, Kinzel and
Oneonta soils lack spodic horizons and are deeper than 40 inches to
bedrock.

DRAINAGE AND PERMEABILITY: Well drained; slow to rapid runoff;
moderately rapid permeability.

USE AND VEGETATION: The primary uses of the Thader soils are for
timber production and for recreation and wildlife. Overstory vegetation
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TtlADER SERIES CONTINUED 3

is Douglas-fir, hemlock, silver fir, noble fir, and western redcedar.
The dominant understory vegetation is huckleberry, rhododendron, and
beargrass.

DISTRIBUTION AND EXTENT: Cascade Mountains of northwest Oregon. The
series is of moderate extent.

SERIES ESTABLISHED: Multnomah County, Oregon (Bull Run, Sandy Area),
1976.

:1
AUDI-IIONAL  DATA: Characterization data for one pedon (FS62-Ore-045-15
(l-6)) by Oregon State University. (Unpublished)

National Cooperative Soil Survey
u. s. A.
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Thader Cobbly Loam
Loamy - Skeletal, mixed Humic Crporthods
Type Location - FS 1962

Free Total Base
Iron Organic Organic Nitro- Cation Satura-
Fe xatter Carbon gen Pbos- Exchange Extractable Cations tion

Hori- Depth pH at (Per- (Per- (Per- (Per- C/N phorus Capacity (Xeq./lOOg.) (Per-
zon (Inches) 1:l ratio cent) cent) cent) cent) Ratio (ppm) (meq./lOOg) Ca !Q K Na cent)

A2 o-2 4.3 0.64 2.6 1.5 .08 20 7 23 1.2 0.5 0.30 0.39 10
BZlhir 2-3 5.0 2.10 - - - - 4 -_- - -

B22hir 3-17 5.1 3.78 14.3 8.3 -23 36 2 45 > 0.2 0.2 0.22 0.24 2
B3 17-28 5.4 2.36 3.6 2.1 .08 27 2 23 0.4 0.2 0.13 0.22 4

Particles 2mm and smaller in size
Sand Size Fractions

Very Very
Texture fine Fine Xedium Coarse Coarse

Bori- Depth Class Clay Slit Sand sand sand sand sand sand
zon (Inches) (field) (%) (%) (X1 (%) (%) (%) (U (%)

A2 o-2 fsl 3 39 58 28 17 5 2 0
B22ir 3-17 cob@ !2 55 33 13 10 4 3 2
B3ir 17-26 vcobgl 5 60 35 13 9 4 4 2



LOCATION PARKDALE 3/75 OR

Established Series
Rev. DFA/AON
3/75

PARKDALE SERIES:

The Parkdale series consists of deep, well draine~d  soils that formed in
mud flows high in pyroclastic materials. Parkdale soils are on upland
slopes and are nearly level to steep. The mean annual precipitation is
about 42 inches and the mean annual air temperature is about 47 degrees
F. I ,1 (,

TAXONOMIC CLASS: Medial, mesic Umbric Vitrandepts.

TYPICAL PEDON: Parkdale loam, cultivated. (Colors are for moist soil
unless otherwise noted.)

Apl--0 to 5 inches; dark brown (7.5YR 3/2) loam, brown (7.5YR 4/3)
dry; weak fine granular structure; soft, very friable, nonsticky and
nonplastic; many very fine and fine roots; many irregular pores; 5
percent shot, 1 to 5 mm. in diameter; slightly acid (pH 6.4); clear
smooth boundary. ~(3 to 7 inches thick)

Ap2--5 to 10 inches; dark brown (7.5YR 3/2) loam, brown (7.5YR 4/3)
dry; weak fine granular structure; soft, very friable, nonsticky and
slightly plastic; common very fine and fine roots; common very fine
tubular pores; 5 percent shot, 1 to 5 mm. in diameter; neutral (pH 6.6);
abrupt wavy boundary. (0 to 6 inches thick)

B2--10 to 18 inches; brown (7.5YR 4/4) silt loam, light yellowish
brown (7.5YR 5/4) dry; weak very fine granular structure; soft, very
friable, nonsticky and slightiy I:lastic;  common very fine or fine roots;
few very fine tubular pores; 5 percent shot, 1 to 5 mm. in diameter;
neutral (ptl 6.6); clear wavy boundary. (0 to 8 inches thick)

Cl--18 to 27 inches; brown (7.5YR 4/4) silt loam, light yellowish
brown (10YR 6/4) dry; massive; soft, very friable, nonsticky and
slightly plastic; common very fine and fine roots; common very fine
tubular pores; 5 percent shot, 1 to 5 mm. in diameter; neutral (pH 6.6);
clear wavy boundary. (8 to 12 Inches thick)

C2--27 to 50 inches; brown (7.5YR 4/4) silt loam, light yellowish
brown (10YR  6/4) dry; massive; soft, very friable, nonsticky and
slithtly plastic; conimon very fine roots; many very fine tubular pores;
10 percent firm nodules or shot, 2 to 10 mm. diameter; neutral (pH 6.6);
clear smooth boundary. (18 to 25 inches thick)

C3--50 to 75 inches; yellowish brown (10YR 5/4) loam, very pale
brown (10YR 7/4) dry; massive; soft, friable, nonsticky and slightly
plastic: common very fine and fine roots; many very fine tubular pores;
10 percent firm nodules and shot, 2 to 10 mm. diameter; 3 percent
pebbles; neutral (pH 6.6).



TYPE LOCATION: Hood River County, Oregon; 130 feet west and 50 feet
south of east quarter corner in the NE1/4 NE1/4 NE1/4 section 6, T. I
s ., R. 10 E.

RANGE IN CHARACTERISTICS: The soils are usually moist and are dry
between depths of 8 to 24 inches for 45 days or more during the summer.
The mean annual soil temperature ranges from 47 to '51 degrees F. The
soils are slightly acid to neutral. The solum is 7 to 20 inches thick.
The control section lacks rock fragments. The unibric epipedon is 7 to
12 inches thick.

The A horizon has hue of 7.5YR or lOYR, value of 2 or 3 moist, 4 or 5
dry, and chroma of 2 Clr 3 moist and dry. It has 5 to 30 percent "shot'",
1 to 5 mm. in diameter.

The 82 or AC horizon has hue of 1OYR  or 7.5YR,  value of 4 or 5 moist and
5 through 7 dry. It is loam or silt loam and has 4 to 10 percent clay.
This horizon usually has weak granular or very fine subangular blocky
structure but is massive and more like a C horizon in some pedons.

The C horizon has hue of 1OYR or 7.5YR,  value of 4 or 5 moist and chroma
of 4 through 6 moist and dry.

COMPETING SERIES: These are the Chemawa, Cinebar, Crater Lake;Forward,
Stabler, Toutle, and Yacolt series. Chemawa, Crater Lake, Forward,
Stabler, and Toutle soils have ochrfc epipedons. Cinebar soils have
sola thicker than 40 inches and are medium to very strongly acid.
Yacolt soils have more than 15 percent rock fragments in the control
section and are medium to strongly acid.

GEOGRAPHIC SETTING: Parkdale soils have nearly level to steep upland
slopes at elevations of 1,000 to 2,500 feet. These soils formed in deep
mud flows high in pyroclastic materials. The mean annual precipitation
is 35 to 50 inches. The mean annual temperature is about 45 to 49
degrees F., the mean January temperature is about 29 to 33 degrees F.,
and the mean July temperature is about 61 to 65 degrees F. The
frost-free (32 degrees F.) season is 100 to 120 days and for 28 degrees
F. is 160 to 180 days.

GEOGRAPHICALLY ASSOCIATED SOILS: These are the Culbertson and Dee
soils. Culbertson soils are low in pyroclastic materials. Dee soils
are mottled and somewhat poorly drained.

DRAINAGE AND PERMEABILITY: Well drained; slow to medium runoff;
moderate permeability.

USE AND VEGETATION: Orchard crops. Native vegetation is mainly
Douglas-fir, ponderosa pine, grand pine, forbs, and shrubs.

DISTRIBUTION AND EXTENT: Uplands of north-central Oregon and
south-central Washington. The series is of moderate extent.

SERIES ESTABLISHED: Hood River-White Salmon River Area,
Oregon-Washington, 1972.



REMARKS: The Parkdale soils were formerly classified as Regosols.

ADDITIONAL DATA: Characterization data on 2 profiles (%lOreg-14-9  and
S610reg-14-10)  reported in Riverside Soil Survey Laboratory Report for
soils sampled in Hood River County, Oregon, October, 1961.

NATIONAL COOPERATIVE SOIL SURVEY
U.S.A.



,’ ’
l

1.
,

.

SO IL SURVEY LAt3ORATOHY  Rive?.s!d.e,, G.al.!.F~rnia.~  .._.... ,.....,.  . . . . . . .._............  ,.,.,.

SOIL TYPE ._,.P.egdale  loam. . . . . . . . . . . . . . . . . . . . . . . . . . . . LOCAT ION .!!ppp..Rive2...Cpunty,,..Or,e,gqn .._,......,......,,

SURVEY NOS . . . . 619re%-:~-:~.1:..fhyough  . LAD. NOS. .,,.,, 6.!Sl?  .,,, :..,.6.!!.?? ~,,,~ ,,._..,,,,.,..,,
, ,,,,  .W,,,,#,

1 ION  (i
.I._...

SILT
r.05.0.co:__.___.

49.0
49 .7
51.9
51.1
52.9
48 .2
4 5 . 5

No

+-._
.__-.-.

sties
t h i s

‘si’wtwi

____._.

::,v
rwb

I. 10.0.05.___._.

13.3
13.5
14.2
13.7
14.6
14.1
12 .0

8,. w, 1,*11~,,*

_.___-

.___..

API
Ap2
AC
Cl
c2
c3
c4

,,lll,.,*,l.l,
PIi___.

1 N
KC1
I:1
,._._

5.1
5 .3
5 . 6
5 . 6
5 . 5
5.5
5.4

Ca

-....

8 . 3
a . 0
6 . 7
6 . 0
5.3
4 . 2
3 .7

ate0
eg- 1’

-.__...

o- 5.
S-10
o-is
8-27
7-50
‘o-75
5-100

,w, ,,,,,,~,,,. ,
.____..

IIJ.?,

1:l._-____

5 . 9
6 . 2
6 . 6
6 . 7
6 .7
6 . 6
6 . 6

CATIW
I(CtIANG:

~zoT 1
kstiok--.___.

3 3 . 0
2 8 . 9
22.1
22.1
20 .4
22 .0
25.7

Af3gr*
61(

-ijw
1

.:.

1,
i

._.._.
l-ail
1-sil
611
ail
sil

1
1

,,,1,1*  ,,,, #,
iION..__-_

,,I>
9, :+.x.

.  _? _ _

12.7
10.5
12.1
12.3
12.6
16.;
19.c

,?’
I,; )*

,_.__

;%:
S&D

1.1

0.;
1.c
0.I
0 . :
0 . :
0.t
I.(

:cwRsE
SAN”

l-O.5.____

6 . 0
5 .9
5 . 1
6 .2
4. 3
6 .1
7 . 5

I
IEDlUMi F,IIC
sntm  ] SAIU

‘.5.0.15  ~0.15.0..-____  -..__
a.1 1 6 .
8 . 2  1 5 .
8 . 3  1 5 .
8 . 2  1 5 .
7 . 6  1 5 .
8 . 6  1 5 .

1 0 . 1  1 6 .

I:10

..__.

:?i%i

..x-..

4.15
2.GG

,1.14
0.91
0.67
0.31
0.2!

ITRO-
GEN II UN

a-?.. .._._..

I . 3 2 8  19
~.2OG  1 3
I.110 1 0
1.086 1 1

J.OGO  1 0
3 . 0 3 9  1Ll

rb

II{.?*
.._..

0 . 9
0 . 9
0 . 5
0 . 7
0 . 8
0 . 9
1.7

-.-- . ..__...
i l . 4  0 . 2
1 9 . 1  0 . 2
1 4 . 2  0 . 3
1 4 . 7  0 . 2
1 3 . 7  0 . 2
1 6 . 3  0 . 2
1 9 . 6  0 . 2

1 BR
) .bu

II-Is I hnvc t h e
t t.hey tire 1’

4 ,,,, 0 ,,,,,
RE 1

l2-llOC--..

25.9
t5.1
25.7
l l .E
26.7
26.7
25.i

ps’ 1__:__---.
1 .:
0.;
0.1
0.1
0.l
0.1
0.1

*me
1 al

d



NATIONAL COOPERATIVE SOIL SURVEY

Western Regional Conference Proceedings

El Paso, Texas
May 20-25,  1984

Contents.. ..................................... .......................................................... 1

Executive Summary .................................................................................. 3

Participants.. ........................................................................................... 6

Agenda ................................................................................................... 15

Opening Comments .................................................................................. 18

Business Meeting ..................................................................................... 21

Committee Reports .................................... .............................................. 23

Committee 1 Application of Field Procedures for Difference Orders .............. 24
of Soil Survey

Committee 2 - Application of Laboratory Methods to Soil Classification ......... 6 8
and Agronomic Interests

Committee 3 - Soil Rating Criteria for Off-Road Vehicles ............................... 95

Committee 4 - Educational Requirements to Meet Future NCSS Needs...........10 7

Committee 5 - Soil Interpretations .............................................................. 116

Committee 6 - Correlation of Ecological Sites .............................................. 133

Coordination of Data Base Systems ........................................................... 140

Report of Soil Taxonomy Committee.. ........................................................ 181

Proposed Site Correlation Procedures ......................................................... 189

Northeast Report ..................................................................................... 201

Conference Purpose, Policies and Procedures ............................................. .204

Conference Mailing List ........................................................................... .220



WESTERN REGI

C@@PERATIVE  S IL SURVEY

NFERENCE

EL PASO, TEXAS

MAY 26) - 25, 198



4 WESTERN REGIONAL COOPERATIVE SOIL SURVEY CONFERENCE
El Paso, Texas

c
May 20-25, 19B!#

held jointly with the Southern Region

TABLE OF CONTENTS

EXECUTIVE SUMMARY

WESTERN AND NATIONAL PARTICIPANTS

CONFERENCE AGENDA

OPENING COMMENTS BY RAY T. MARGO,  JR.

BUSINESS MEETING

COMMITTEE REPORTS:

1

2

3

4

5

6

7

SOIL TAXONOMY

PROPOSED SITE CORRELATION PROCEDURES BY NATIONAL SOILS RANGE TEAM

NE REPORT

CONFERENCE PURPOSE, POLICIES & PROCEDURES

CONFERENCE MAILING LISl



E X E C U T I V E  S U M M A R Y



.

I

EXECUTIVE SUtMARY

c

.

The following is a sumnary of the recommendations of coamittees  for
consideration above the regional level (for specifics and other
recommendations. See individual committee reports)

Committee 1: Application of Field Procedures for Different
Orders of Soil Survey

1) That Table 2-l on page 2-14 of the Soil Survey Manual be
entitled "Orders of Soil Survey Intensity"

2) That the Director of Soils initiate a critical outside review
of the treatment of orders of soil survey intensity in
Chapter 2 of the Soil Survey Manual.

Committee 2: Application of Laboratory Methods to Soil Classification
and Agronomic Interests

1) The NSSL investigate the meaning of "Voluntary Compliance" with
respect to soil characterization procedures.

2) That the National Steering
agency to accept the NSSL
official methods for soil

3) That the National Steering
Methods Committee

Committee petition the appropriate
Laboratory Manual SSIR #l, 1984 as the
characterization analysis.

Conittee establish a National Laboratory

4) That approved reports on laboratory procedures be sent to all
cooperators in each state, plus, all public, private and commercial
laboratories performing soil characterization analysis.

5) That soil samples be exchanged between cooperating university and
government labs.

6) That terminology of Soil Science Society of America be adopted.

7) That for l/3 or 15 bar procedure an appropriate collector be
used to eliminate evaporation.



Committee 4: Educational Requirements to Meet Future NCSS Needs.

1) That OPM consider the prioritized course list curriculum as a
supplement to its current rating criteria.

2) That course-work in personnel management and/or public relations
be part of curriculum in Soil Science.

3) That National Work Planning Committee request OPM rating system
for soil scientists be made public.

@rxnittee  7: Coordination of Data Base Systems

1) That a national Committee on Data Base Management be established
with a subconrnittee  on Geographic Information Systems.

2) That a catalog of data base programs be developed.

The following items had received no action from the 1982 recomnendations:

7. The guide for rating limitations for off-road motorcycle trails in
section 403.6(b) NSH be deleted from NSH as soon as possible.

NO ACTION TO DATE

8. The bibliographies on the effects of off-road vehicles on the
environment by R. H. Webb and H. G. Wilshire, and the BLM Desert
Plan Staff be used by members of the National Cooperative Soil Survey.

NO FORMAL ACTION TAKEN TO DATE. ALL NCSS COOPERATORS HAVE THIS
RECOMMENDATION IN THE 1982 CONFERENCE PROCEDINGS.

10. The Office of Personnel Management should be advised to provide
colleges and universities more specific information on courses and
rating procedures considered for a high rating for soil scientist.

NO KNOWN PROGRESS TO DATE.
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690 o.m.  Western Hoe Down 8 Barbeque
(Optional - See atttched informa-
tion on tours.)

Wednesday, May 23

South Field Trip - Desert Project
Leave Hotel 7:45 a.m.
Return 5145  p.m.

West - Committee Meetings

6:30 p.m.  - Juarez Fun Night 8 Dinner (Op-
11:30 pm. tional  - See attached information

on tours.)

Thursday, May 24

West Field Trip - Desert Project
Leave Hotel 7:45 a.m.

G
Return 5~45  p.m.

South - Committee Meetings

Friday, May 25

900 a.m. Business Meeting (Regional)
9:oo a.m. Joint Session

Joe Nichols and Richard Kover

Committee Reports and Recom-
mendations (10 min. each)

iO:OO  a.m.  - Break

lo:20 am. - Committee Reports and Recom-
mendations (Continued)

11:30 am. - Wrap-up and Adjournment
1200 Noon

Southern Directors Representative
D. M. Gosset
Dean. Institute of Agriculture
University of Tennessee

Western Directors Representative
J.C. Engibous
Head. Dept. of Agrondmy 8 Soils
Washington State University

Southern and Western Regional

Technical Work Planning Conference

of the

Cooperative Soil SurveySpecial Activities

JUAREZ SHOPPING TOUR AND LUNCHEON
Monday May 21.1964 10 am - 230 pm

LE MESILLA TOUR AND LUNCHEON
Tuesday May 22,1984 loam - 3:OOpm

WESTERN HOE DOWN AND BARBEQUE
Tuesday May 22,1964 6pm - IO:00 pm

JUAREZ FUN NIGHT AND DINNER
Wednesday May 23,1964 6:30pm  - ll:30pm

El Paso, Texas

May 2Q-25,1984
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Southern and Western Regional
Technical Work Planning Conference

of the
Cooperative Soil Survey

El Paso, Texas

May 20-251984

Sunday, May 20

3ti p.m. - Registration, Holiday Inn
5:OO  p.m.

Monday, May 21

CM. Thompson, Moderetor

800 a.m. - Registration
12:OO  Noon

a:45 a.m. - introductions 8 Announcements

9:00 a.m. - Opening Comments

Billy Griffin.
State Conservationist,
SCS, Temple, Texas

ECA Runge. Head,
Dept of Soil 8 Crop Sciences,
Texas A&M University,
College Station, Texas

Ray Margo.
State Conservationist,
SCS. Albuquerque, New Mexico

LS. (Bill) Pope,
Dean  of College of Agriculture,
New Mexico State University

950 a.m. - The Desert Southwest
A Pictorial Overview

lo:05 a.m. - Break

lo:30 a.m. - Soil Climate 8 IBSNAT Projects
John Kimble
H. lkawa

11:OO  a.m. -

113Oa.m.  -

11:5Oa.m.-
12:05 p.m.

1:15 p.m. -

2:OO p.m. -

2:3O p.m. -

3:OO  p.m. -

5:3O  p.m. -
700 p.m.

Farmland Protection Policy Act
Howard C. Tankersley

Committee Report from NCSS
Steering
Richard Arnold

Northeast Region Report
Ed Ciolkosz

Lunch

L P. witding, Moderator

Highlights - The National Scene
Dave  Unger

National Resource Perspectives
Ralph J. McCracken

Break

Panel Discussion - Education,
Training and Professionalism for
Soil Scientists

Richard Arnold, Chairman, Douglas
Pease, Allen L. Newman, Cliff
Montague,

Charges:

1. Field experience of Graduate
Students and course work
most useful to soil scientists.

2. Subjectareasconsidered bene-
ficial for employment of soil
scientists with Federal agen-
cies.

3. ARCPACS, Publications, etc.

Mixer

Tuesday, May 22

a:w a.m. - Committee Work Groups
Holiday Inn and Public Library

1O:OO a.m. - Break

Gary Muckel, Moderator

1030 a.m. - Panel Discussion - Special
Investigations

11:15a.m.-

, .

Warren Lynn and Charlie Reynolds,
Co-Chairman, David Hendricks.
Dave Pent-y.  William Allardice

Charges:

1. West 8 South investigations
Projects of joint concern.
(2O min. each region)

2. New Methodology (field or
(taboratory)

Panel Discussion - Ouality of Soil
sulveys

Ben Hajek. Chairman, Mary
Collins, Dick Cline.  Herb Huddle-
ston. Fred F. Peterson, R.B.
Brown, G.W. Hurt

Charges

1. Kinds of Soil Surveys with
regard to quality.

2. New statistical methods for
evaluating the quality of soil
surveys.

3. Applicability of geostatistics
for su~ey aMly$% and pedo-
logical studies.

4. Computer fmplications 4_

1200 Noon -Lunch

LeRoy Daugherfy, Moderator

1:15 p.m. - ICOMERT
Juan Comerma

2:OO p.m. - Soil-Range, Team Approach
Ray Miles
Steve Leonard

2:3O  p.m. - Break

3:OO p.m. - EPIC Model
Paul Dyke. Westal W. Fuchs

3:45 p.m. - Agency Meetings
5:00 p.m. Dave Penry, LeRoy Daugherty. Joe

D. Nichols, Richard Kover



O P E N I N G C O M M E N T S

By Ray T. MarQO,  Jr.



OPENING COMMENTS AND WELCOME
* By Ray T. Margo, Jr.

* As tlost  for the west and Co-host for the south region, I welcome you.

New Mexico of course, currently is in the west region but spent at least
two years in the south region. We are a border state for the regions
adhering to the procedures of the west trying to match with the south.

It is Amy hope that this meeting greatly expands the connlunication  and
understanding between the regions. We share many challenges, yet our
approaches [may be different. With more users of soil survey information
the greater the iimportance  toward meeting these user demands?

As ~more of our soil interpretations go into national legislation the
greater the importance of consistency between states, and between regions
and agencies on our soil surveys and their interpretations.

A dissimilar approach by adjoining states on the CR did not support a
consistent stand. The resource areas must be correlated between states
and regions for similar interpretations for consistent conservation
approaches.

If legislation Imentions  prime farmland and capability classification, we
must bc sure these soil interpretations are the same within the same
resource area whether that resource area be in Colorado, New Mexico or
Texas.

For national
provides the
coordinated?

computer modeling
basic data. Have

the Soil Interpretation Record SCS-Forlli 5
we kept these interpretations current and

As we finish the mapping phase of our surveys we must move into a phase
of putting the surveys to work. We must not just talk among soil scientists,
but go out and test our findings with our users.

When we take these surveys off the shelf we must be sure they match each
other. They Imust  not be a product of evolution of our changing system,
being only somewhat similar. They must say and recommend the sallIe
things or they will lose credibility.

I hope this meeting is productive in providing the needed coordination.
It is also my hope that this meeting provides greater understandin!]  to
the resource problems and concerns to those of you unfamiliar with the
southwest. While you are here, note the resources and the demands.



Our top priorities in New Mexico are rangeland erosion control, cropland
erosion control, water conservation, land use, rural development and
flood control.

New Mexico is the fifth largest state in the U.S. with nearly 78 million
acres.

Eighty one percent of the state is used for livestock grazing. Private
lands make up 55 percent, federally owned lands make up most of the
remaining acres. Federal agencies owning or managing lands are primarily
the USFS, BLM, BIA and DOD.

Cropland amounts to a little over 2 million acres, mostly along the
river valleys and in the eastern side of the state.

We recognize 9 major land resource areas but mostly interpret with the
22 subresource areas. Elevations range from 3,000 to over 13,000 feet
with annual precipitation ranging from seven to 40 inches and temperature
ranges from thermic to cryic.

Soil Survey mapping is complete on 83% of the land in New Mexico. This
accomplishment has been because of the past and continuing cooperation
of the BLM, FS, BIA, NMAES and SCS. Working closely with this diverse
group. each with an individual set of user needs, has provided challenges
in communication and understanding. We will face these same challenges
this week between states, regions and agencies. I encourage open communication
so that we continue to meet current and future needs for soil information
for all agencies.

As one user agency representative, I appreciate the National Cooperative
Soil Survey and encourage your further good work.

*

)/

.

l
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Business  Meeting

1) Taxonomy Committee

LeRoy Daugherty, NMAES and Phil Derr

Terlms expired at conference

Larry Munn - Wyoming Experiment Station and Glen Logan - SC'S Idaho

Were approved for 3-year terms on the West Regional Soil
Taxonomy Cortunittee

2) Conference Host

Oregon was approved as conference host state.

Bob Meurisse, FS, Portland - Chairman
Byron Thomas, BLM, Portland - CoChairman

Steering Colnmittee  to select time, place and tour in Oregon

3) Research PioriQ Needs Committee._ .~~__ .~___~_____~  _-____I

It was approved: that a standing committee be appointed by the
Steering Committee for the 1986 conference, whose charge shall
be to review, determine and report to the 1986 conference, and
subsequent conferences, research priority needs for soil survey
in the Western Region. These findings shall be distributed in
the name of the conference to appropriate funding and research
groups such as: Coop. state Research Service, Western Directors
Assn., National Science Foundation, Agricultural Research Service,
National Soil Survey Laboratory, Forest & Range Experiment Station,
and others as may be deemed appropriate.

4) Soil Temperature - Soil Moisture

It was approved: that in the absence of such a standing committee
in the 1982-84 period, soil-temperature, soil-moisture and vegetation
relationships be identified as this conference's current first-_
priority research needs and that the Steering Coornittee communicate
this to funding and research groups, such as: Cooperative State
Research Service, Western Director's Assn., National Science Foundation,
Agricultural Research Service, National Soil Survey Laboratory, Forest
& Range Experiment Station and others as may be deemed appropriate.



5. __Guam

It was approved that the University of Guam be a permanent member
of the conference.
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WESTERN REGIONAL TECHNICAL WORK-PLANNING CONFERENCE
OF THE NATIONAL COOPERATIVE SOIL SURVEY

Committee Assignments and Cha_rg_qs- - - - -

Committee 1: Application of Field Procedures for Difference Orders of
Soil Survey

Chairman: Richard G. Cline, USFS, BOX 7669, Missoula, MT. 59807
Glen Logan (SCS-Idaho)
Paul Bartlett (SCS-HI)
Phil Oerr (SCS-Wyoming)
James Hagihara (BLM-RMF & R. Ex. St)
Dick Dierking (SCS-WNTC)
Fred Peterson (Univ. Nevada-Reno)
Ed Naphan (SCS-Nevada)
Gary Muckel  (SCS-New Mexico)
Tom Wiggins (BIA-Arizona)
Verlyn Saladen (BLM-New Mexico)
Jerry Hamian (BLM-Nevada)
Gib flowman (SCS-Colorado)
Roger Parsons (SCS-WNTC)
Tom Collins (USFS-Utah - Reg. 4)
Gordon Huntington (Univ. of CA, Davis)

Charges:

(1) Evaluate results of field tests conducted in 1982 and 1983. Revise
guidelines, procedures, and definitions as necessary based on these
evaluations.

(2) Examine the variety of methods available for describing procedure
intensity.

(3) Produce a revised "Kinds of Soil Surveys" documents.



1: I.ETTKR S Y M B O L S  ON FIELD SHEETS: Not rested, apparently rr<!  c,,,e’
i s  d o i n g  i t  r-outi~nely  and “ o  t e s t s  w e r e  made.

7: IXTTRR  sYm0I.s NOT To BE USED oh' PUBLISHED  wPs: rot tc,.stOa,
no co,,mwnt  needed .

3: P R O P O R T I O N S  B Y  PROCEEDLIRE  IEI PUBLICATlON:  This infornint ion was
de.1  ivable flom t h e  N e v a d a  s u r v e y  dst.a ( t a b l e  2). I t k a .5 n 0 ,
de1  ivablp frm the M o n t a n a  s u r v e y  data  which  u.as c o m p u t e r
c o d e d  a n d  f i l e d  i n  a  n>a”“er w h i c h  was n o t  s p e c i f i c  t o  thr:,c
pr~ocer!durrs. T h i s  r a i s e s  3  q u e s t i o n s : 1 J IS aOcumrntat  :cltl ,~,f
groceedures u s e d  t h e  most irbpor  t a n t  i s s u e ? 2) Are t h e s e  4
plocfeaures (proceedwe s e p a r a t i o n s )  tulle oneri be w a n t ?  3) n1.r
their o,theI- m e t h o d s  o f  r e p o r t i n g  t h i s  information,  ox- similnl
i n f o r m a t i o n , t h a t  w o u l d  b e  m o r e  e f f i c i e n t  DI u n d e r s t a n d a b l e
f o r  d i s p l a y  p u r p o s e s .

4 : TEST PROPORTIONS PA' PROCEEDURE: This information wan: del~ivnhlr
flnm t h e  N e v a d a  s”rvey d a t a , b u t  n o t  fronl the M o n t a n a  ::I,,-vey.
PI-ocedurc  i n t e n s i t i e s  c o u l d  b e  c a l c u l a t e d  fobs t h e  dccuwutvd
s o i l  i n s p e c t i o n s  f r o m  b o t h  s u r v e y s . The  Nevada  survey
p r o c e d u r e s  e a s i l y  m e t  t h e  p r o c e d u r e  critel ja 5c.t f o r t h  b y  Lllr.
cormuittee f o r  o r d e r  3  s u r v e y s . T h e  Kontane sl,rvey probabl,
met fhp o r d e r  3  transrcting  r e q u i r e m e n t ,  b u t  w a s  v e r y  l i k e l y
niol-e  l i k e  t h e  o r d e r  4 cxjteria w i t h  r e s p e c t  t o  t r a v e r s i n g
s i n c e  l i t t l e  travelsing w a s  d o n e . Some 38% of dc.Iine<~t  iclla::
h a d  n o  s o i l  i n s p e c t i o n s  ( 2 . 5 8  del/insp),  hence  WL-P c.ittwi
obsplved o r  i n t e r p r e t e d  f r o m  aerial p h o t o s . I n  t.hj, scnw,
t h e  o r d e r  4 cl iteria were e x c e e d e d  nrld t h e  pl~occdure  nlighr br
n,o~e like o r d e r -  3 . Q u a n t i t a t i v e  procedure  intens:I: lookrd
u:ore l i k e  o r d e r  4 .

: : ~ROCEEDURE  GtfIDFJ.INES  REFI.F:CT POLICY INTENT KO1' Ah: ARS01,UTF
GUIDE FOR FIEI,D PRACTICE: No con:me”t  needed.

6:

7 :

BOUNDARY PROCEEDURES  : Not tested .

TEST ORDER OF SURVEY TABLE: Data is not adeq”aLe to tc,z:.t
a l  ta<:hnic”t  7, howevet-, 8 n e w  t a b l e  i s  i n  t h e  S o i l  S u r v e y
Manual  (Ch. 2 ;  a t t a c h e d )  a n d  ~a6 d i s c u s s e d  a t  Ihc 1 9 8 4
meetine (see 1 9 8 4  reccommendat~ions  6  a n d  7).
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8: DEFINITION OF TERMS A PART OF KIND OF SURVEY CRITERIA: The
definitions of transect and traverse have been modified
slightly during the past 2 years and were discussed at the
1984 meeting. These definitions appear in appendix III (see
reccommendations  2 and 3).

9 & 10: DOCKJMRNT  PREPARATION AND CHAIRMAN APPOINTMSNT: Need no
discussion.

@.J.._~~_q8_4  COMMITTEE RECCO_MMt?NDATIONS

Discussions at the 1984 meeting , in light of field experience and data in the
committee report, resulted in the following reccommendations.

RECCOMMKNDATIONS

1:

2:

That Committee I be continued.

That Committee I redescribe the field proceedures to make them
understandable to field personnel.

3: That Committee I reconsider the definition of the proceedure
called transecting.

4: That Committee I investigate proceedures for estimating map
unit composition in mountainous terrain. New definitions may
be required.

5: That Committee I investigate kinds of map units applicable to
order 3 and higher order surveys as compared to the
traditional order 2 definitions.

6:

7:

a:

9:

10:

That Table 2 - 1 in the new Soil Survey Manual be entitled
“ORDERS OF SOIL SURVEY INTENSITY.”

That the Director of Soils initiate a critical outside review
of the treatment of orders of soil survey intensity in Chapter
2 of the Soil Survey Manual.

That a new committee be formed on survey kind based on survey
interpretive objectives. The emphasis should be on objectives
of order 3 and higher order surveys.

That Herb Holdorf be the chairman of this new committee.

That Tom Collins be the new chairman of Committee I.

The 1982 committee report mandated testing of procedures. Some testing has
occurred in the last 2 years, but it has been limited. The committee requested
participation in this testing in 1982. A copy of this request was sent  to NCSS
participants in the Western Region, and appears in appendix V. Data from tw
survey areas were available for this report.
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1. Data from s portion of (395,380 acres, 68 map units nnd  216
delineations) an order 3 survey of Bureau of Land Management rangeland in
Nevada was  available.

.
2. Data from an order 3 survey (1,524.354  scres, 95 map units  and 4,077

delineations) of  National Forest  System land in south  centra l  Montana was

. a v a i l a b l e .

B o t h  w e r e  mspped  at a scale of 1:63,360  (1 in/mi). T h e s e  d a t a  s e t s  w e r e  s o
different in character that they will  be handled independently in this report
except for an initial  comparison (Table 1).

Z,&&_L_  _ S_oM Sury~y_px~~_ehuw.l.  h.a.ta_  ,fro.m.  .t_vp.  z.de_r_ 3. so-l surveys...  _ _ _ _ _ _ _ _
S u r v e y  #Mu Acres AC/MD D e l i n e a t i o n s  N o .  o f  S o i l  Ac/Insp  Insp/Del

NO. Ave S ize  Inspect ions
AC__ _____ __.__.. . . . . . ..__....._.___.~~~~  . . ..._.? _____,____.  ___ __-._,__......___  ~__---

NW. 68 395,380 5,814 2 1 6  1 , 8 3 0 3,439 115 16
Mt-~_~_____~._.___~,___.,__~.~___,~_~,_~._  __._ .95 1 524 354 16 046 4 077 374 1 578 966 0 39.._._.. J.....  . ..__..  ___  ‘_____

There  are  severa l  apparent  d i f ferences  be tween  these  two  surveys  tha t  appear  in
t h e  t a b l e . These differences cannot be compared, vithout some initial
sssumpt  ions. It must be assumed that each of the surveys was done in response
to a set of  reasonably well  defined land management objectives. The map units
were designed to respond to these objectives, and they adequately met the
o b j e c t i v e s . It must also be assumed that the field work in each area is
essent ia l ly  complete . This is true for the Montana survey. Comments
accompanying the Nevada survey indicated there were some information gaps in
the definition of  map units, but they hoped to obtain more data as the survey
progressed (to other parts of the survey area - chairman’s  assumption) .

The number of acres per map unit in each survey is slightly different and
suggests  a  d i f ferent  intens i ty  o f  map uni t  de f in i t ion . This estimate is
obtained by adjusting the size of the Montana survey to that of the Nevadn
survey  and comparing the acres per map unit for an equal survey area size. The
calculation suggests the Montana survey is about 1.4 times more intense in
delineating difference than the Nevada survey. The size of del,ineations  a g r e e
with the trend, but the difference is more striking, suggesting the Montana
survey  is  Borne 4.9 times more i n t e n s e . The procedure intensit~ies  suggest just
the opposi~te, however. The Nevada survey ws8 some 8.4 times more intense based
on acres per soil  inspection and 41 times more intense on the basis of
inspect ions  per  de l ineat ion . This inspection density comparison may not be
qui te  va l id . The number of soil inspections in the Nevada survey is an
estimate based on a few transect sheets provided with the data. These sheets
indicated that the number of  soil  inspections per transect and per traverse
were not different and averaged about 19. This was  assumed for the comparison.
Thins comparison, i f  i t  re f lec ts  d i f ferences  in  b a s i c  c h a r a c t e r  o f  t h e  t w o
s u r v e y s  (as a t r e n d , n o t  n e c e s s a r i l y  i n  n u m e r i c a l  t e r m s ) ,  s u g g e s t s  t h a t  t h e

a Hontana  survey  was  more  in tense ly  de l ines ted , but  l e s s  in tense ly  documented  i n
t e r m s  of soil i n s p e c t i o n . This is probably related to differences in survey
objectives which control map unit design. I f  t h i s  c o n c l u s i o n  i s  v a l i d ,  i t

*
suggests  some interest ing  d i lemmas when attempting to set  specif ically defined
s u r v e y  o r d e r  c r i t e r i a . Th i s  i s  undoubted ly  the  source  o f  msny  o f  the  srguments
s u r r o u n d i n g  t h i s  i s s u e .
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Another comparison from the data supports the procedure intensity coo~parison.
The data on soil inspections and map unit observation for the Nevada survey
indicate no map units were without at least some soil inspections. The data on
procedure application is shown in Table 2.

Table ?_~_.pr_o~_ed_ur_e_app_l~~~~~~~-~~__t~~~~~~g__sp~?__sy~y_ey_!i_____________.___
__~_._Pro_c_e_dur_e_~_______________________~._________~__o_f_D_e_l~nat.i~~_s____..,.

Transect 18
TrSVerSe 50
Observation 23

Psr.i.al qhpt.c  Int.e.rp,r-ta.t.ipn _ _ _ _ _ _ _ _ _ _ .9. _ _ _ _ _ _ _ _ ____

11 The percentages indicate only the most intensive procedure, i.e.. traversing
may heve been conducted on delineations containing transects, but will not be
shown in the percentages.

Then-e  were no data on boundary identification. and it is assumed there is no
documentation available.

The same data is not available for the Montana survey. A comparison can be
made, however. The soil inspections recorded for the Montana survey came from
transect records in most csses. The transects contained 5 to 7 inspections
esch and, unlike the Nevada survey, the transects did cross delineation
boundaries. There is no record, however, of a boundary identification
procedure, so none is assumed. Unlike the Nevada survey, there are map units
in which there are no recorded soil identifications. This occurred in 10 of
the 95 map units. In these cases, soil definition of these units was
extrapolated from soil-topographic. soil-lithologic, and soil-vegetative
relationships observed in other map units with similar mapping differentis. I n
each case, these map units had distinctive photographic signatures and
correlstions with soil occurrence were easily derived. These relationships are
contained in the soil classification section of the survey report. The summary
of soil inspections by map unit is in an appendix to that report and is
appended to this one (appendix II). Reference to that table will indicete a
wide variance in procedure intensity within the survey. This is not unusual.
Some variance in procedure intensity appeared in the Nevada survey data. It
was not as large as that of the Montana survey. This probably reflects
differences in design objectives, map unit by map unit. Each map unit in any
survey is unique to some extent. This is a result of survey objectives, the
peculiar landscape characteristics of the unit which control the mapping
differentis  and the design considerations encountered as the msp unit developed
during the course of the survey.

A related comparison between these two surveys is the indication of soil
prediction reliability obtained from the field data. The occurrence of
components of map units accompanied the transect data for the Nevada survey.
This data is limited to single transects. hence is not a complete set for the

map unit. Data from the Montana survey is complete. It was taken from the
survey data records and compared to the map unit descriptions. This comparison
appears in Table 3.
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Table 3. Map  uni~t  component  esti~mated and observed occurrence for two map
units  in  two d i f ferent  order  3  so i l  surveys .
. .._......___._____._~___~.__-__~_-~__--~_--__---_--_..._...__..__..__~_.-__~__-

l Map Unit Component OccurrencP (X)___~__._._..__..._~_______  __,. _-__ . . . . . -__ 1,
conE_l_dpmc_e_  !..l!ll_l.r.

;;,

. . . . . . .._____..__-___-~
Estimate Observed

______-_  - _-___-___-__.

NevadL._S5XYSY
31

75 47
13 21
10 16

16

.

3225 1
( a s s o c i a t i o n ) 2

3
inc 1~.

65 30 19
40 10 19
34 6 19
34 6 19

3135 1 75 40 58 25 21
( a s s o c i a t i o n ) 2 15 29 46 16 21

incl. 31 49 17 21

12-IC 12J
22J

60 56
(confiocintion) 15 21

Rock 5
incl. 23

86-2A 12/
22/

40 30
(sssociati~on)

32/
40 48
15 9

Rock 5
. . . ..__._._._____~__~~~?.  .._._.__  _____..___??__~_,_.

11 At 90% confidence level.

69 43 39
33 12 39

_-
36 14 39

48 17 23
64 32 23
23 3 23

.~ . - - _~~_  ?_9_ _ - _ _ _ - _ I _ _ _ _ _ _,_ ?L___

21 Estimates of  oc~currence  include other taxa considered similar in the map
unit  descr ipt ion . Descriptions appended to report (appendix I).

31 Estimates oi  occurrence are f ield occular  est imates .

The dat~a in Table 3 suggest a not unusual misestimation of component
OCLUrI-ence. This has been documented in the professional l iterature on
numerous occasions and needs no discussion here. It is i~nteresting  t o  n o t e
that the problems of  esti~mation  appear  similar in both surveys. One suspects
the  erl-ors of  estimation do l ittle i f  any damage to map unit util ity. Most
mappers understand management objectives and design map units to both combi,nr
and hcpsrate landscape features important to those objectives.

Roth of these surxeys  claim to be order 3 surveys and were mapped at the same

* s c a l e . The Nontana  survey seemed more intense on the basis of  deli,neation
i n t e n s i t y . The Nevada survey seemed more intense on the basis of procedure
i n t e n s i t y . Errors of estimation of soil occurrence seem similar when compared
to  f i e ld  data . This similarity probably holds where procedure intensity is

. comparable. Where  ground truth is lacking, so i l  predicti~on  i s  p r o b a b l y  l e s s
telisble. This kind of reliability may or may not correspond to map unit
interpret ive  re l iab i l i ty .  depending  on  map uni t  des ign  ob ject ives . I f  the
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Nevada survey procedure intensities are similar throughout the survey it  is
probably the more intensely ground truthed of the two surveys. By Keith
Valentine’s procedure intensity guide, the Nevada survey is easily order 3; on
the detai~led end. but not an order 2. The Montana survey looks like a” order
4; on the detailed end. but not particularly close to order 3.

Several letters have bee” received concerning survey concepts and orders of
inventory. A letter from Phil  Derr seemed B particularly interesting and
t h o u g h t f u l  di,scussion  so I will attach it as appendix  IV.  Phi l  commented  on
most of the points made by other respondents.

One respondent suggested a time available criteria may be important in
e v a l u a t i n g  soil surveys as this controls the degree of  detail  possible in  thr
f i~nished  p r o d u c t . Other comments have been received suggesting both that we
tighten the order of survey definitions and that we make them more fl~exible.
We ate gojng to have to decide which, because we cannot do both.

The  cul~l~ent  status and history of  our order of  soil  survey concepts suggest we
have  B single category classification system without a very well  defined
o b j e c t i v e . The current set of  criteria seems to be 8 mixture  o f  de f in i t ions
and cr i ter ia  partly or iented  toward  set t ing  quant i tat ive  intens i ty  l imits  for
people doing soil  surveys and partly oriented toward defining intensity levels
for people who manage soil  survey programs or u6e soil  surveys.  Another
poss ib i l i ty  i s  that  we  have  been  try ing  to  set  cr i ter ia  becsune  of  the feeling
that  cr i ter ia  need  to  be  set . B y  i t s e l f , the  last  ob jec t ive  i s  not  a v a l i d
one . The second objective seems the most useful end has the potential of
providing information helpful in dealing with the first.  How much definition
do we need at B Regional or National scale? What does a soil survey program
manage*-  need to know about a soil survey to make sound management decisions?
Five  cr i t i ca l  quest ions  came to mind.

1.

2.

3 .

4 .

5.

Why is B soil  survey needed? No one should automatically assume one
is needed. That is a “motherhood” asumption  which does not help
solve the program manager’s problem. What are the survey’s
o b j e c t i v e s ?

What kind of  information is needed to satisfy the answr to number l?

How much expenditure is required to obtain the information?

Can we afford the expenditure?

If the anewer  to 4 is no,  what adjustments ran be made  to partially
meet the requirements of 2 with the available resourcee?
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Table 4 is B first tenr.ativcB at tempt  to  organize  1:hese  questions in a t a b u l a r
form. Jt approaches the problem with an emphasi.s on the dec is ion  var iab les
c o n t r o l l i n g  the  kind of survey (interpretat  ions to be made) to be done and thr

. amounts  of effort r e q u i r e d  t o  d o  i t . lt avoids specifying scale o f  mapping .
Scale is a certographic:  problem which is only partly controlled by survey
o b j e c t i v e s . Many different users use the same cartographic product at several
diffcl,ent  s c a l e s . The  appropr iateness  o f  th is  acti,on is beyond the control  of

. the survry producer in many cases. Caut ionary  st~atements  can be made, but just
8s eas i ly  ignored . Kaybe the  best  a l ternat ive  for  the  su~wey producer  i s  Tao
base risk assessment on something irrevocably tied to the scale of  the land.

Table 4 also avoids specifying the ki,nds of map units to use. The kinds of  map
units  in  any  survey  are not dictated by a policy statement. They are dictated
by survey objectives and landscape complexity as they influence map unit
des ign . The  mapper  needs  the  f l ex ib i l i ty  to  toilor his own msp units.  No
correlator  of ’  administrator is even remotely qualif ied to specify kind of  map
units to use pr ior  to  a  survey ’ s  execut ion . This is what our current table of
kinds of  sur-vey  i m p l i e s .

The  drxfini~tion  of kind of survey depends on the fitatenwnt of  survey
object ivcs. These objectives need to be stated in terms specific  enough to
d e f i n e  the k ind  and spec i f i c i ty  o f  interpretat ions  “ ceded .  The  test  o f  survey
qual i ty  require,  an assessment of  whether or not survey objectives are met. A
v e r y  general  reconnaissnnce  survey is B g o o d  q u a l i t y  s u r v e y  i f  i t  c a n  b e  s h o w n
to  do  th is . A  v e r y  d e t a i l e d  s u r v e y  i s  a  poor  survey if it does n o t  a c c o m p l i s h
t h i s  t a s k . K i n d  a n d  q u a l i t y  o f  s u r v e y  are not the sme thing.  We seem to have
these two ideas intermixed in our current definitions.

_
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Table 4. Representative soil  survey procedural objectives for various land
~__________________........~.,~.~  ,.___....uses
Land Use Int~erpretat  ions Repye’s&at’ive Representa  t,ive

Required Rate “5 Progress Procedure
(examples only) (ac x10 /man year) Intens i ty

( aclagJ_ insp)___________._____________*-__________----------~~_~-______..____

Irr igated
Agricul ture

Dryland
Agricul  t,ure

Range
(extens ive )

Timbrl-
( intens ive )

Timber
(extens ive )

Watershed

Wildlife Habitat

Vi sua 1 Management

Wilderness

Wi Idfire

crop  y ie ld
s a l i n i t y
drainage

16

crop yield
s a l i n i t y
drninage

50

forage yie Id
carrying capacity
water  avai lab i l i ty
access  ( s tock)

100

f i b e r  y i e l d  (~01)
s i l v i c u l t u r a l
lop,ging systems

100

f i b e r  y i e l d  (~01)
sil~vicultural
logging systems

300

eroshn 300
sediment yield
substratum water retention

qual i ty 500
component distribution

visual  qual i ty
v a r i e t y
s e n s i t i v i t y

1,000

sensitivity  to use
viwal qua1 i t y
carry ing  capac i ty

1,000

f i re  f requency
t-esource s e n s i t i v i t y

1,000

4

1 0

80

8 0

500

500

700

%Z,OOO

42,000

L12,ooo

Ranges are purposely not used. A central concept system provides
flexibility in boundary adjustment.
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APPENDIX I

MAP UNIT DESCRIPTIONS

12-1C Typic Cryochrepts,  gently rolling ridges

862A Typic Cryoborslfs-Argic Cryoborolls Association. bedded substratum
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APPENDIX II

PROCEDURE INTENSITY

DATA FROM

MONTANA SOIL SURVEY
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APPENDIX II G S V - 2 6

PROCEEDURE INTENSITIES

This soil survey is a reconnaissance soil survey. It covers a variety of kinds

of land with varying land use intensities. This results in a variable

requirement for intensity of map unit inspection. Table A37 contains several

sets of information designed to ‘provide the survey user with an understanding of

how intensely each map unit was investigated.

This information does not directly assess map unit interpretive reliability.

Interpretive reliability of map units depends on the reLationships among a map

unit’s design objective, the interpretation desired and the reliability of

occurrence of map unit properties upon which the interpretation is based. All

interpretations in this survey do not depend solely on soil properties nor on

soil texonomic de f in i t i on .

The information in Table A37 accounts only for documented soil inspections.

Many inspections wre made which were not written down. The undocumented

inspections have had a strong influence on map unit definition and naming. The

procedure intensity information in Table A37 should provide a good perspective,

in quantitative terms, of the relative intensity of field investigation for each

map unit.

Table A37. Map unit extent and procedure intensitiea!.~ for documented field
inspections (Ins) of soils.

M.U. Extent

ACIXS

12-1A 17,452
12-1c 7,558
12-2A 8,276
12-28 6,947
13-1A 12,481
13-2A 4,900
22-1A 23,479
22-18 13,490
22-1C 66,179

Del

i

ci
No

34
14
21
28
35
18
71
26
81i

540 39
394 11
248 1
357 2
272 8
331 4
519 8
817 1

Procedure
inten

AC/ IllS
ties
Dei/Ins

671 1.31
194 0.36
752 1.91

6,947 28.00
6,240 17.50

612 2.25
5,870 17.75
1.686 3.25

66,179 81.00

-I



T a b l e  A37 ( cont . ) GSV-27

--
H.U.

22-2A
22-3A
22-3C
25-1A
25-3A
34-1A
34-15
34-1c
34-ID
34-2C
34-213
34-3A
34-38
34-48
34-4c
35-LA
35-1Li
35-1c
35-2C
35-3A
35-38
35-46
46-10
46-2A
46-3~
53-1A
53-1D
53-3A
53-3B
5 3 - x
54-1A
54-18
54-1c
54-1E
54-1G
54-28
54-21:
54-2U
54-2E
54-3A
54-36
54-30
54-3E
54-3E
54-5b
54-5c
61-2b
64-2~
64-2C
66-1a
71-1A

--
Extent

- -
5,996

20,240
6,968

12,853
22,526
10,584
8, 427

39,280
5,616
8,928

17,534
9,514

18,141
4,356

10,236
15,089

7,034
21,193
10,568
0,796

i3,012
3,413
9,707

13,676
30,442

8,123
9,225
7,787
4,893
6,806

23,511
35,686
18,260
24,082
52,758

9,650
15,968
14,409

3,036
16,210
23,124
28,439

2,448
28.667

9,942
23,121,

5,370
16,344
16,165
13,138
31,386

-7Gi
No

18
54

Y
65
94
51
26
72
18
34
41
26
41
14
41
60
32
68
41
38
44
27
27
46

9
43
35
35
19
29
90
67
63
52

101
28
39
31

6
59
58
78

a
58
27
23
16
92
85
71
71

eation
AV.

s i z e
Acres

333
375
774
198
240
208
324
546
312
263
428
366
442
311
250
251
220
312
258
258
296
244
360
297

3,382
189
264
222
258
235
261
533
290
463
522
345
409
465
506
275
399
365
306
494
368

1,005
336
178
190
185
442

iK
Ins

-i
9
0
5

20
8

17
21

0
7

15
6

51
12
14

3
32
17

7
1

32
0

22
13

8
17
31

2
11
10
44
17
44
27
25
23
21

0
0
3

14
19

0
23
16
13
11
10
20
14
70

2,571 13.00
1,126 4 . 7
1,323 6.38

496 1.53
1,870 3.43

1,275 4.86
I, 168 2.73
1,586 4.33

356 0.80
363 1.17
731 2.93

5,030 20.00
220 1.00

1,247 4.00
1,510 5.86
9,796 38.00

407 1.38

441 1.23
1,052 3.54
3,805 1.13

478 2.53
298 1.13

3,894 17.50
445 1.73
681 2.90
534 2.05

2,099 3.94
415 1.43
892 1.93

2,110 4.04
420 1.22
760 1.86

5,403 19.67
1,652 4.14
1,497 4.11

1,246 2.52
621 1.69

1,778 1.77
488 1.45

1,634 9.20
808 4.25
938 507.
402 0.91

40

5,996
2,249

ure
ties
UellIns

18.00
6.00
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M.U. Extent I- Procedure

ACIXS
inten

AclIns
ties
Uel/Inr

71-10
71-1c
71-1D
71-1E
71-2A
71-28
71-2C
71-20
82-2n
82-2c
84-1A
84-18
84-20
85-2A
85-2B
85-3A
85-38
86-2~
86-2C
86-2~
86-2E
86-3~
86-3C
87-IA
87-IB
87-ID
87-2A
87-2B
87-2C
87-2D
87-2E
88-1~
88-2A
91-28
93-1A

7,278
14,771
12,293
6,634

13,180
14,541
10,546
5,415

10,787
10,498
10,289
7,242

16,772
17,813
11,152
39,772
24,920
13,548
17,258
18,726
11,368
23,848
18,451
51,437

5,342
19,501
16,319
11,488
9,791

14,299
13,184
17,330
12,059
26,217
45,880

-Tcw%=-
64223

48
30
36
46
16
21
25
16
21
11
26
36
23
55
54
48
86
55
35
51
82
31
25
57
46
45
57
46
39

5
9

26
30

0
11
34

2
28
14

9
10

0
0

26
33
37
15
10
23
36
43
10
16
46
28

3
24
16

0
39
25

4
8

16
13

4-

280 1.15
492 0.77

250
221
366
316
659
260
431
656
490
658
645
495
485
723
461
282
201
340
325
468
225

1,659
214
342
355
255
172
309
338

603 2.73
388 1.06

7,270 23.OC
377 0.57
389 1.5C

1,198 2.78
1,050 1.60

645 l.OC
540 1.09
301 0.62

2,651 3.67
2,492 5.40

589 2.09
479 2.311
435 1.28

1,137 3.5u
1,491 3.19

401 1.78
1,837 1.11
1,781 8.33

813 2.38
1,020 2.88

3,466
1,340

846

251
569

3,296
2.166

754
2,017
11,4702:: I 211

ACITeS Deliqeation  N o . Procedure
No. Av. Ins i n t e n s i t i e s

s i z e At/Ins  D e l / I n s

TOTAL 1,524,354 4,077 3 7 4  1 , 5 7 4 966 1 2.58

1.46
1.84
9.75
0.63
0.56
2.38

54.25

1

1
,
I

I
I
I

I
,

,
,
,

,
,

l_/ Proceedure intensity is a measure of  the intensity of
documented f ield varificacion  (ground truth) obtained.
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COMM3TTEE 1

APPLICATION OF FIELD PROCEDURES FOR DIFFERENT ORDERS OF SOIL SURVEY

I. Charge 1 - Evaluate testing of field procedures described in 1980
Conference Committee 1 report.

- Test procedures for field sheet display of mapping intensity.
-, Test guidelines for delineation-identification procedure intensity.

DISCUSSION

A. Committee 1 of 1980 Work-Planning Conference presented amplified
definitions for field procedures. These definitions included those
for transects, traverses, observations, and sir photo interpreta-
tion. A recommendation proposed for testing included a field sheet
display which would reflect mapping intensity. This display would
be accomplished by writing e symbol in each delineation that
reflects the major field procedure used for identifying the soil(s)
of the delineation, thus docwenting  quality of map units. The
following attached to the map unit symbol indicates:

A - soil identification by transect
B - soil identification by traverse
C - soil identification by observation
D - soil identification by air photo interpretation.

B. Committee 1, 1980, also recommended "Guidelines for Delineation -
Identification Procedure Intensity." These guidelines consisted of
the proportions of each delineation to be identified by the various
procedures for each map unit of Order 2, 3 end 4 soil surveys.

1980 WESTERN CONFERENCE GUIDELINES FOR DELINEATION -

IDENTIFICATION PROCEDURE INTENSITY

Mapping Procedure

.~
Soil Survey Order

Order 2 Order 3 Order 4

--% of delineations of each map unit---

(A) Transecting 15-30 10-15 l-5

(B) Traversing 50-65 25-50 10-15

(C) Observation 5-15 25-50 40-60

(D) Air Photo Interpretation <5 10-20 20-30



I I . Charge 2 - Revise proposed guidelines, procedures, and definitions as
necessary and draft a revised “Kinds of Soil Surveys” docment.

DISCUSSION - The work of the committee in relation to this charge was
primarily devoted to a review of the prior work of ad hoc committee 7,
Kinds of Soil Survey, which led to the present document. Recommenda-
tions for changes and additions are made in this report.

Work of the 1982 Committee 1, entitled “Application of Field Procedures
for Different Orders of Soil Survey.”

A. Most of the work of the committee ~8s done by correspondence which
reported on testing of the proposed procedures recommended by the
1980 committee 1 and suggested revisions of the criteria defining
“Kinds of Soil Surveys.” These reactions to testing were reported:

1. Field trials of displaying the symbols for field procedures on
the field sheets indicated that it is no problem for field
workers to do this.

2. Some personnel found that writing detailed pedon descriptions
for each point sampled on a transect demanded an unreasonable
amount of time. The requirement for detailed pedon descriptions
in transect sampling needs to be changed to a mere requirenat
for soil identifications of components.

3. Responses to testing criteria for procedures for delineation
identification proposed by the 1980 committee indicated that
they demanded too many transects. It was generally indicated
that the requirements imposed for transecting are too time
consuming.

4. A brief historical review of the development of the “Kinds of
Soil Surveys” concepts was prepared and is appended.

B. In responding to the tests and reports by field personnel, this
commi~ttee  is proposing the following recommendations for testing in
the next two-year period.

Recommendations

1. That the letter symbols A, B, C, or D, for the field procedure used
to identify composition of a delineation, should be written in on
the field sheets for each delineation. It should be written below--
not 8s part of--the map unit symbol in the delineation.

2. That the letter symbols for field procedures should not be used on
the published map.

3. That the proportions, by percentage of total acreage, of the field
procedures used to identify the delineation composition of each map
unit should be given in the published soil survey report. (These
percentages would be calculated during acreage measurements of the
map units made from the field sheets.)
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4. That proportions of proceedures given in the following table be
adopted for testing:

1980 WESTERN CONFERENCE GUILtiLINES  FOR

PROCEDURES FOR IDENTIFYING THE COMPOSITION OF DELINEATIONS

MapPing  Procedure

Soil Survey Order

Order 2 order 3 Order 4

% of delineations of each map unit*/

(A) Transecting 5 b/ 5 c/ 5 c/

(B) Traversing 75 40 15

(c) Observation 20 40 40

(D) Air Photo Interpretation 0 15 40

a/

b/

cl-

In application, the percentage (%) of delineation will vary several
percentage (8) points, and a single number-rather  then .a range--is
assigned in order to maintain clarity of the relative proprtion of
procedures.
Minimum of 2 transects per map unit for Order 2 surveys, with a
greater number of transects for map units with high uee potential.
Minimum of 1 transect per map unit for Order 7 and 4 surveys, with a
greater number of transects for map units with high use potential.

5. That the above table "Guidelines for Procedures for Identifying the
Composition of Delineations" is e reflection ofpolicy intent. In
practice, proportions of precedures may shift during the survey of
an actual area to reflect the ease or difficulty of soil identifi-
cation and the potential use value of particular map units. After
the survey is completed, the actual proportions of procedures used
to map each map unit should be reported in the published soil
survey. The actual procedures may include procedures not listed for
the Order of soil survey if they can be shown to be reasonable;
e.g., s few obvious delineations may be identified by air photo
interpretation in an Order 2 survey, even though none care suggested
by the guidelines.

-7-
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6. That the procedures for identifying delineations boundaries be
adopted foF testing.

PROCEDURES FOR IDENTIFYING DELINEATION BOUNDARIES

Orders Boundary Identification Procedure

Order 1 Soil boundaries are observed throughout
their length. Air photo interpretation
used to aid boundary delineation.

Order 2 Soil boundaries are plotted by obser
vation and air photo interpretation and
verified st closely-spsced intervals.

Order 3 Boundaries are plotted by observation
and by air photo interpretation veri-
fied by sane observations.

Order 4 Boundaries are plotted by sir photo
interpretation.

Order 5 Boundaries are plotted by sir photo
interpretation.

7. That the summary classification table given in Attachment 2 be
adopted for testing.

8. That the definitions of terms should be an integral part of the
criteria for identifying "Kinds of Soil Surveys," and that these
definitions be reviewed and amplified by the continuing committee.

9. That this committee be continued for the 1984 Western Conference,
that it compile s draft document explaining and defining the "Kinds
of Soil Surveys" concept in the next few months for testing, that
the new committee chairman arrange for field testing starting this
'82 field season.

10. That Dick Cline be appointed Chairman of this continuing committee
for the '84 Conference, and that he choose several committee members
to immediately initiate action on testing.

l

-4-

7 7



.

.

Committee Members

S. Brownfield (SCS) *
J. Chugg (RIM) l
R. Cline (F.5) *
T. Cook (SW)
Fi. Dierking (323) *

'R. Engel (SCS)
R. Fenwick (SCS)
M. Fosberg (UI) +
J. Harman (BLM) - Chairman l
W. Harrison (SCSI l
L. Henan (FS) *
R. Herriman (SCS)
G. Huntin ton (UCD) *
D. Jones BIA) l7
C. Landers (FS)
R. Miles (SCS)
E. Naphan (SCS) *
F. Peterson (UNR) *
v. saladen (BLM) *
D. Smith (FS) l
G. Staid1 (SCSI
T. Thorsen (SCS)

l In attendance.
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100 East B Street - Room 3124
Casper, WY 8260R.1. R&w
J a n u a r y  30, 1984 R A N G E  & WATCl(i,i..,

.

Dr. Richard Cline
Chairman, Committee I

. USDA, Forest Service L. :

P. 0. Box 7669 -_

Missoula, M T  59807
-.
-_~.~

Re: Committee I, NCSS, Western Work-Planning Conference
_.~

Dear Dick:

F i r s t , I must apologize for not responding to the committee char@%  in a more
timely manner. This last field season has been quite hectic with’thiee  compre-
hensive reviews and three finals. I wil l  try to be as brief as possible in my
response to the three charges of this committee even though I feel ~the charges,
as stated, do not adequately cover the guidelines and recommenda&ions  discussed ‘--
in  the  prev ious Comnrittee I r e p o r t .

Charge 1: (Evaluate results of f ield tests conducted in 1982  and 1983. Revise
guidelines, procedures, and definitions as necessary based on these evaluations)
We have not used these exact procedures in Wyoming. I feel the documentation
that we require of our soil scientists exceeds the recommended procedures for
identifying map unit composition at the order 3 level. This is partly due to
the fact that we do not accept the field procedural guide as proposed in ‘82 for
the various survey orders. I wil l  cover this more fully in my response to
charge 3. I  see quite a bit  of merit  in the use of symbols in identifying the
field procedure used to delineate individual map units. We require on site
evaluation of each map unit delineation in both order 2 and order 3 soil surveys.
Photo interpretation is used as an aid in drafting map unit boundaries on our
order 2 and 3 surveys; but composition of the unit is verified by transect,
traverse, and field observation of each major soil component. At present, only
transects are recorded on the f ield sheets along with pedon description sites.
I’m not sure a national code should be required as long as the individual codes
were explained in the survey report.

I do believe we should be more open and explain exactly how we conducted the
survey and give an estimate of the limitations of various areas when procedures
differ because of potential  use.

Charge 2: (Examine the variety of methods available for describing procedure
-~--.-rntenslty) The different levels of intensity described in the soil  mapping
system for Canada appear quite similar to our different orders of soil survey.
Our orders are in reality general levels of intensity and not kinds of soil  sur-
veys. If we wish to use kinds of soil surveys in our guides, perhaps we should
go back to the high, medium, and low intensity detailed soil survey, reconnais-
S.3”Ce) and exploritory  soil survey nomenclature.

i:he intensity of the soil mapping procedures to be used in an area is dictated
:>y the intended use of the soil  survey itself . I t  may well  fal l  within a set of
stated guides or could easily straddle two defined orders on intensity groupings.
I keep hearing terms like high order 3 or low order 2. The “work plan” or memo
of understanding should state the intensity levels necessary to accomplish the
intended needs of each individual soil survey area.



2 - R .  Cline - l/30/84

I really feel we already have enough information relating to intensity and do
not need a guide other than the general references in the soil survey manual,
National Soil Handbook, and other references such as the Canadian handbook.

3 :Charge (Produce a revised “kinds of soil surveys” document)
I’ll make the assumption here that this charge refers to the document labeled
“Criteria for Identifying Kinds of Soil  Surveys.” As I have expressed ear l ier ,
I do not agree with the majority of changes made in this document since it was
in i t ia l ly  in t roduced in  1975. The original intent was to define soil  surveys as
orders since it was apparent that there was mass confusion in some individual’s
minds about the original definit ion of a reconnaissance soil  survey.

Orders 1 hrough 3 were originally set up to include those surveys called high,
medium,94 low intensity detailed soil surveys while order 4 was reconnaissance
and order 5 was exploratory.

It has seemed to me that the majority of the agencies producing soil surveys have
a mystical need to have any survey produced fit into the order 3 conceptual level
Thus, the requirements for documentation and intensity of field procedures have
been reduced at this level to allow these surveys in. Not all maps produced are
soil maps even though soil names may have been used to symbolize the units. Un-
less soils themselves,are the primary criteria used in separating map units,  they
are noti I maps. Soils are correlated to vegetative groups and other interpre-
tative groups. When the reverse is true, you have an interpretative group or
vegetative group map, not a soil map. Unless soils are identif ied on the site in
each delineation of a map unit you cannot, in my opinion, qualify for an order 1,
2, or 3 soil  survey. You may qualify for order 4 or 5 but only if soils are the
primary basis of the map unit.

There is nothing wrong with interpretative map units, range map units, or woodland
map units if they serve a specific need of the user which many do. But we do not
change the rules to try to justify call ing them soil  surveys!

I have made many editorial changes on the proposed criteria for identifying kinds
of soil survey submitted by Committee I in ‘82 on attachment 2 to the W.R.T.W.P.C.
report. Some are self-explanitory;  others have already been covered under charges 1
and 2.

1. If  orders are to be retained, instead of call ing them kinds of surveys, call
them irlrcn7i~Ii~s  of soil surveys.

2. I have taken out a few words and added some under kinds of map units. The
intensity of mapping dictated in the work plan or memo of understanding will
cover minimum size of delineations. I added complexes to order 4 since we
cannot always force nature into our pre-prescribed definit ions of kinds of
map units.

3. Kinds of taxonomic units - I  feel these are adequate for a guide as stated

4. Field procedures - As you can see, I ’ve reverted to 1975 criteria with some
modifications. Reasons have already been stated elsewhere in this paper.

5. Appropr iate  f ie ld  mapping scales - I realize these are only guides, but, as
YOU well know, too many people use them as absolutes! I would recommend an
overlapping range to show some flexibility. I’m not hung up on these since
they should be a guide. We should not let policy on publication scales

53
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dictate our needs or field mapping scales. Maps should be published at the
same scale used in field mapping. Forget cost; we spend hundreds of thousands
of dollars producing a usable product and cut hundreds at the end publishing
a less than adequate map.

6. Minimum size delineation - Again, these should overlap. Cartographic detail
should be consistent with the intended use or needs of the survey. I won’t
put any limits here since special needs for critical use may require some
rather small  delineations at any intensity.

I hope this will be of some use, Dick. If you have any questions, give me a call.
I f  you need any help with the f inal report,  feel free to call  me.

Sincerely,

Phillip S. Derr
Soi l  Specia l is t  (Corre la t ion)

Attachment

cc:  George W.  Hartman, State soil Scientist,  SCS, Casper.  W Y
Richard W. Kover, Head, Soils Staff, WNTC, SCS, Portland, OR
Glen H. Logan, Soil Correlator,  SCS, Boise, ID





APPENDIX V

1982 Conmittee  I  Request  for  Soil  Survey Data

.

s 6



August 1982

MRMORANDUM

To: National Cooperative Soil Survey Members  of the Western States

From: Richard CL Cline, Chairman, Committee 1: Application of Field
Procedures for Different Orders of Soil Surveys, Western Regional
Technical Work Planning Conference of the National Cooperative Soil
Survey. U.S. Forest Service, Northern Region, Federal Building,
Missoula, MT 59807.

Subject: Field testing soil survey procedures.

The 1982 Western Regional Technical Work Planning Conference voted to
field test the recommendations of this continuing Committee 1 for field
procedures appropriate for the different Orders of soil surveys. If you are
able to participate, please notify me and briefly explain the extent of your
participation.

The attached documents are intended to be copied by you for distribution
to the field parties that will make the actual mapping tests.

To facilitate data collection from field parties under different mapping
constraints, we are asking that you choose between these alternative testing
procedures; either one vi11 provide valuable information for us:

Testing Procedure 1: Follow the procedures described In (a) Criteria
for Identifying Kinds of Soil Surveys, (b) 1982
Western Conference Guidelines for Procedures for
Identifying the Composition of Delineations, and
(cl Procedures for Identifying Delineation Boundaries
Us CIoseIy  as possi?ie  for the Order of soil survey
indicated in the memorandum of understanding for the
soil survey area (MUSSA).

Testing Procedure 2: Record the procedures for identifying composition
and boundary determinations for delineations jwt
as they am .beir.s ckw and re$w&s:  of vhether or
not they fit the 1982 recommendations. Record the
procedures on both the field sheets and the attached
field sheet record form.

For both testing procedures you are asked vhat Order of survey the particular
survey is listed as in the MUSSA. For the first procedure you can comment on
whether the recommended procedures fit with vhat had been being done, and If not,
vhether or not the recommended procedures are reasonable. For the second testing
procedure, we can check whether our current understanding of the Orders fits what
we are actually doing.
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You will note that the definitions of the transecting  and traversing u
procedures have been changed. The second and third alternative definitions
of a transect, given in earlier versions as gridding or etatistical  sampling,
have been deleted. We are interested only In transects as a way of systematically
recording the location and number of inspections necessary to determine the kind,

)

proportion, and pattern of soil and nonsoil components of each delineation.

For trmeects,  you will also note that the earlier requirement for a pedon
description of each component soil encountered along the transect has been
changed to merely an inspection of each component soil, by auger or in a shovel
Pit, to validate its identification as it is encountered slang the transect. It
is up to the discretion of the surveyor whether or not to write complete or
partial pedon descriptions to represent the component soils.

~160, transects do not have to be straight lines. They may be irregular
lines if they allow one to more effectively determine the components of the
delineations. Partial boundaries between the components should be sketched
onto the field sheet (and data record sheet) as they are crossed; then, after
the transect has been completed, a line-transect can be drawn and measured on
the field sheet with a ruler, and the proportions of the components calculated.
Obviously. if straight-line transects are used, simple pacing could be used to
calculate proportions.

Tmuerses differ from transects In that no separate records or field notes
are required other than a simple circle drawn on the field sheet to indicate where
a soil inspection has been made by auger or shovel. Surveyors may choose to
take oq not to take field notes for traverses .

These changes “loosen up” the definitions of both transects and traverses
and more nearly fit the original intentions. A transect is a written record for
determining the kind, proportion, and pattern of the components in a delineation,
along with any mapping clues. A traverse has the same objective as a transect
except a written record Is not required other than small circles drawn on the
field sheet to locate auger or shovel soil inspections.

Last, we have added a question as to what the purpose is for making the
particular soil survey on which you test these procedures. Purpose is Important
to determine the design of a soil survey. The purpose(s) you specify should allow
us to begin looking at how well our concepts of Kinds of Soil Surveys fit the
multiple and varied purposes for which soil surveys are made.

Any questions you may have about field testing soil survey procedures
can be directed to Richard G. Cline, USFS Regional Office Missoula MT ,
Richard A. Dierking,  hWTC,  SCS, Portland, OR, or Fred Petirsen,  Uni;ersity
of Nevada, Rena,  NV.
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comitte  1: ‘Application of Field Procedures for Different
Orders of Soil Surveys” 1984 Western Regional Technical

York Planning Conference of the National
Cooperrtive  Soil Survey

1982 FIELD TESTING OF SOIL SURVEY PROCEDURES

The lPB2 Western Confercncc voted to field test these items involved in
l rtablishing and applying the criteria for the different Orders of roil surveys
md mapping quality control:

1. Test the “Criteria  for Identifying Kinds of Soil Surveys” (Table 1).

2. Test the 1982 “Guidelines for Proecdurcs for Identifying the Compo-
sition of Delineations” for mapping different Orders of surveys
(Table 2).

5. test the 1982 ‘Procedures for Identifying Dclinertion  Boundaries”
(Table 3).

4. Test the recommendation thrt the procedures  for composition-determination
and boundary location used to up each delineation be noted by symbols
on the field sheets within each delineation for quality control and
for record of napping procedures.

These four items can be tested concurrently:

Testing Procedure

1. Select a soil survey 4rea for testing. Happing by an experienced party
should be in progress. The area tested can be the whole area to be mapped in
the remaining field season or parts of it that represent different mapping
problems, such as mountainous terrain versus smooth terrain. The area should
be large enough to allow the field party to become fully familiar with reporting
the procedures they use and to give a reliable measure of the proportions of
procedures used--perhaps 30,000 to 100.000 acres.

2. Determine the Order of soil survey presently listed in the work plan, then
review the criteria for Orders in Table 1 (attached] to see if the two designa-
tions agree. You will be asked to comment on the appropriateness of the Order
criteria in Table 1 after the field testing is completed.

3. Select one or the other of the folloving basis for testing:

Testing Procedure 1: For the Order of survey given in the work plan,
follow the criteria and procedures given in
attached Tables 1. 2. and 3 ac c&rely as posetbie
even though these procedures arc diffcrcnt from
those currently being used.

Testing Procedure 2: Using the definitions of sapping procedures in
Tables 3 and 4 record the procedures currently
being used just a8 the& are being done and
regu.rdZess of whether the rccotmnended 1982 criteria
fit the claimed Order of survey of the area or not.
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4. As each soil delineation on a field sheet is wapped,  place permanently-
inked symbols on it that indicate both the procedure used to determine so11
composition of the delineation (Table 4) and how the delineation boundary was
determined (Table 3). Form the symbol  from a capital letter, for the composition-
procedure, hyphenated to 4 number, for the boundary-procedure, e.g., “B-3” for
“traversed--boundary by mainly air photo interpretation vith aome observations
and soil inspect ions.” Put this symbol below the map unit 4ymbo1,  but far
enough away that the NO won’t be confused.

If testing basis PI was chosen, the surveyor will have to keep running
track of the procedures used to map the delineations of a particular map unit
ao that the required proportions of procedures can be more-or-less achieved.
However, it is not mandatory that the proportions be rigidly adhered to (except
for minimum transecting, cf., Table 2, footnotes “b” and “~‘0;  the 1982
Western Conference voted that the proportions of procedures for various Orders
(Table 2) be considered a policy guideline, not 4 hidebound rule--when 4 survey
area, or parts of it. are completed, then the proportions of procedures will be
looked at to see how the mapping was done in light of the particular purposes and
problems of the survey, and they can be used in the soil survey report to
generally describe how the survey was done.

For transects. be sure that the location of the transect is shown on
the field sheet and that it is keyed to the separate documentation of the
transect wfth a symbol, e.g., “T-73.”

For tmuerses.  be sure that each site of an Inspection of all the significant
horizons of a component soil by auger or shovel is shown on the field sheet with
a small circle or other symbol. For traverses, cccl? kind of component soil has
to be fnspected and noted .somerJhere  in the delineation or else the m a p p i n g
procedure becomes an “observation.”

The definitfons  of mapping procedures might be interpreted to mean that
only on6 transect. traverse, observation. or inspection, per delineation Is
necessary; however, this may or may not be the case. Committee 1 has not
considered whether or not only one. or for very large delineations, more than
one traverse, observation, etc., should be made. This remains a matter  of
jud8ement  for the surveyor. When more than one transect or traverse is made
In a delineation, the symbols for the transect location or soil Inspections
along a traverse vi11 show the fact for quality control review. You may wish
to use some additional symbolization to show where additional observations, or
observations alone were used. Please consider this problem for later comment.

5. When a field sheet, or the appropriate test-area, is completed, fill out
a “Field Sheet Record” form. List separately for each delineation tested the
procedures used to identify the delineation and the procedures used to determine
j,ts boundary. Write down any additional comments or observations on the test
on the back of the form.

6. When all of the mapping testing is completed, please discuss the test among
the field party and prepare any comments that may be helpful.

Send a copy of all “Field Sheet Record” forms, sample of any transect record
forms used, with instructions,and  any comments you have to R. G. Cline,
Chairman, commirtee  1.
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Table 2

1982 WESTERN CONFERENCE GUIDELINES FOR PROCEDURES FOR

IDENTIFYING THE COMPOSITlON OF DELINEATIONS

k!apping Procedure
Soil Survey Order

Order 2 Order 3 Order 4

t of delineations of each map unit&’

(A) Transect ing

(8) Traversing 75 40 15

(C) Observation 20 40 40

(D) Air Photo Interpretation 0 15 40

a/In appl ica t ion, the percentage (8) of a delineation will vary several
percentage points. A single number, rather than a range, is assigned
in this table to maintain clarity of the relative proportions of the
procedures.

yhnlmum  of 2 transects per map unit for Order 2 surveys, with a greater
number of transects for map units of high use-potential.

r/Minimum of 1 transect per map unit for Order 3 and 4 surveys, with a
greater number of transects for map units with high use-potential.
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Table 3

1982 HAPPING PROCEDURES FOR IDENTIFYING DELINEATION BOUNDARIES’

Procedure No. Boundary Identification Procedure

1

2

,

Soil boundaries are observed throughout their
length and verified frequently by soil i n s p e c t i o n s
on both sides of the boundary. Air photo inter-
pretation is used to aid boundary delineation.

Soil boundaries are delineated by about equal
application of observations and air photo inter-
preta t ion wi th  regular  ver i f ica t ion by soi l
inspections on both sides of the bounda ry .

Boundar ies  of delineations are plotted by mainly
air photo interpretation with some observations
and verified by some soil inspections accompanying
determinat ion  of the soil composition of the
del ineat ions .

Boundaries of delineations are plotted by air
photo interpretation with only occasional observations
and verifications attendant on determination of
the soil  composition of the delineations.

5 Boundaries of delineations are plotted by air
photo  in terpre ta t ion .

‘This is an amplification of the condensed procedure descriptions
approved by the 1982 Conference.



Table 4

1982 DEFINITIONS OF MAPPING PROCEDURES FOR IDENTIFYING THE

COMPOSITION OF DELINEATIONS’

A .  Tmneect: The field mapping procedure that consists of making field
Inspections while crossing a circumscribed area in a straight or irregular
line to determine the kind, proportion , and pattern of soil and nonsoil
components from their occurrence on the line. By component we mean a
natural body of any size that is necessary to Identify a delineation as
being a member of a defined or proposed map unit.

Transects require explicit documentation keyed to location on a
field sheet by a symbol (e.‘g.,  “T-73”). A transect record should be
prepared and include (1) map unit name and symbol, transect number, field
sheet identification symbol and scale, (2) physiographic position of the
delineation, (31 the identification of each component,(4) the proportion
of each component, (5) the pattern of the components, (6) the vegetation,
geological material, and physiographic position of each component, (7) the
major surface features that helped In placing boundaries between components,
(8) a planimetrlc  sketch of the transect showing the route, location of
inspections, transect boundaries between components, and important surface
features , and (9) a cross-sectional diagram sketch showing the relation of
components and important surface features, vegetation, and geology to
landforms.

A transect is most simply accomplished along a straight line of travel
if it can be selected to cross representative soil components. But, one
may also be done along an irregular line of travel If it better represents
soil components or is forced by phycical difficulties of travel, In
mountainous terrain a transect may have to be pieced together from several
entry points. The essential feature of a transect is that it provides a
record of a detailed study of a narrow belt in a geographic area in order to
Identify a delineation or define a map unit.

The component soils are identified from auger or shovel-hole excavations
made in different  soil bodies as they are encountered along the line of
travel. An identification by the taxonomic class used in the survey is
suff ic ient ; critical soil characteristics or enviromental  features may be
noted, or complete soi; descriptions may be written at one or more
inspections sites along the transect if desired, but they are not mandatory
for the transect procedure per se. Nonsoil components are identified by
the attributes that define them. Each inspection site should be marked
with a circle on the planimetric transect sketch.

l

.
1 This is an amplification of previous procedures for the purposes

of this field test.



Table 4 -- 2

.

The proportions of VW~OUS  components can be calculated from
simple pacing measurements for straight-line transects. For transects

* along irregular lines of travel, partial-boundaries between components
should be sketched on the field sheet and proportions calculated from
intercepts along a straight l ine, or lines drawn on the field sheet and
measured with a ruler.

Air photo interpretation is used to help locate separate bodies of
soil or not soil on the line of transect. All likely components are
ground-checked and identified by inspection.

B. Trauerse: The field mapping procedure of determining the kind, proportion,
and pattern of components in a delineation by entering or crossing it along
a line of travel selected to intersect Its various c o m p o n e n t s . The soil
components are identified from auger or shovel-hole excavations. Locations
of soil inspections along the traverse line are marked on the field sheet

with a small circle or other symbol. No other oritten documentation is
required for the traverse procedure. Commonly, field notes are made at
some of the soil inspection sites which increase the value of a travere.

Traverses are the principle method whereby the surveyor correlates the
location of surface features of landscapes with the location of different
kinds of soils. Thesekinds of correlations eliminate the need for extensive
sampling of landscapes to determine the distribution of soils and give
credibility to the idea that the location of soils can be predicted from
tiown , soil-landscape relationships.

C. Otseruation: The field mapping procedure of being on-the-ground and visually
inspecting at selected sites landscape features, exposed geological formations,
and chance exposures of soil horizons or soil materials in order to identify
delineations from previously determined relations.

Identification of component soils by observation may use air photo
interpretation, but requires an additional on-the-ground view close enough
that individual shrubs, atones, and chance exposures of soil horizons or
materials can be seen clearly, i.e.. closer than a hundred yards or so.
Air photo interpretation alone or views from aircraft are not “observations.”
Since observations are made on-the-ground, there is the possibility of further
checking a feature by a quick soil inspection. Many observations include
quick or partial  soil inspections. If the inspections do not include all
significant horizons, or each kind of component soil in a delination, or
all of the soil inspection sites are not indicated in the delineation on
the field sheet, then the procedure is an observation, not a “traverse.”

h
D. Air Photo Interpretation: The office or field mapping procedure of plotting

soil boundaries and predicting the soil composition of delineations based
on interpretations of air photo features that have been previously correlated

. with local soil and landscape features. Air photo interpretation. as the
term is used here, includes the interpretation of all applicable remote
sensing imagery.



T a b l e  4 - 3

.
Air photo interpretation is a strictly intellectual, second-hand

conclu~.lon  based on previoud  correlation of landscape features visible
as air photo features with soils. In comparison, an “observation” is a
concrete, novel experience that can identify many more positive landscape- ,
soil relationships. Air photo Interpretation involves the correlation of
photo features with landscape surface features. An observation traverse
or transect involves the correlation of aoil features with landscape surface
features. One might visualize the relationships as follows:

Sol1 features+ landscape surface featuresephoto  features

The correlation between soil features and photo features can only be good
when landscape surface features have a good correlation with both soil
and photo features. One can see that air photo interpretation is actually
one step removed from the field procedures.

As with msny observations, the rationale for local air photo lnter-
pretations Is seldom documented or explained in any local survey records,
so there are few or no standards for evaluating an interpretation other
then field inspection. Compared with air photo Interpretations,
interpretations from observations are apt to be better because they are
based directly on soil and landscape features rather than those Indirect
features visible on air photos.
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Committee 2: Application of Laboratory Methods to Soil Classification
and Agronomic Interests

Chairman: William Alardice - Chairman
G. Brockman (BR)
M. Fosberg (UI)
0. Harju (BR)
H. Ikawa (UH)
D. Jones (BIA)
D. Nettleton (NSSL)
J. Nielsen (MSU)
J. Simonson (OSU)
A. So&hard (USU)
Clifton Deal (SCS-WNTC)

Charges:

(1) Review current methods of soil analyses with respect to their
effectiveness in identifying soil properties.

(2) Evaluate new methods of soil analyses and make recommendations
to the Western Regional Work Planning Conference.

(3) Communicate problems and solutions to problems encountered in
soil characterization analyses.

(4) Establish minimum standards for laboratory procedures.



C h a r g e  1 -

Charge 2 -

Charge 3 -

Charge 4 -

COHMITTEE  I I
REPORT - SUMMARY

1984
1982 - Charges

Review current  methods  o f  so i l  analyses  wi th  respect  to
the ir  e f fec t iveness  in  ident i fy ing  so i l  propert ies .

Evaluate new methods of soil analyses and make
recommendations t o  t h e  W e s t e r n  R e g i o n a l Work P l a n n i n g
Conference.
Communicate problems and solutions to problems encountered
in  so i l  character izat ion  analyses .
Establish minimum standards f o r  l a b o r a t o r y  p r o c e d u r e s .

1.

2.

3.

4.

5.

6.

7.

Recommendations
a. Rev iew (1) American Societv  fo&?estinn and Materials - 1980

Annual Book of  ASTM STDS;Soil  and Rork 19; (2) Association
o f  O f f i c i a l  A n a l y t i c a l  C h e m i s t s  - O f f i c i a l  M e t h o d s  o f
Analys is ;  (3 )  Nat ional  So i l  Survey  Laboratory  - Soil  Survey
Investigation Report No. 1 Methods of  Soil  Analysis,  and (4)
American Society of Agronomy Monograph 9 for lab procedures
and report simi1,aritie.s a n d  d i f f e r e n c e s t o  t h e  W e s t e r n
Regional Steering Committee.

b . Determine the procedures ASTM uses to e s t a b l i s h  a n
“accepted” procedure.

r. The National Soil  Survey Laboratory (Steve Holzhey)  should
invest igate t h e  m e a n i n g  o f “Voluntary  Compl iance”  with
respect to soil  characterization procedures and report their
findings to the Western Regional Steering Committee.

That the Western Regional Steering Committee and the National
Steer ing  Committee  pet i t ion  the appropriate agency (USDA) L O

accept the NSSL Laboratory Manual SSIR  #l, 1984 as the “official
methods”  for  so i l , character izat ion  analys is .
That the Western Regional Steering Committee request the National
S t e e r i n g  C o m m i t t e e  e s t a b l i s h  a  N a t i o n a l  L a b o r a t o r y  M e t h o d s
Commi tire.
That our f indings and reports on laboratory procedures be sent to
a l l  co -operators  in  each  s tate  and  that  the  s tate  so i l  s c ient is t
be  respons ib le  for  d isseminat ing  the  f indings  and  rcporLs to all
public,  private and commerc ia l  laborator ies  who  are  per forming
so i l  character izat ion  analyses .
That soil samples be exchanged between cooperating University and
G o v e r n m e n t  L a b o r a t o r i e s  f o r  t h e  p u r p o s e  o f  d e t e r m i n i n g  t h e
var iab i l i ty  o f  our  data  on  % B a s e  S a t u r a t i o n  a n d  p a r t i c l e  s i z e
analys is . ( S p e c i f i c  d e t a i l s  t o  b e  m a i l e d )  S a m p l e s  f o r  d i s t r i -
but ions  should  be  sent  by  September  84 ,  analyses  completed  by
September 85.
That terminology used in our discipline should be consistent with
that used in the Soil  Science Society of  America.
W h e n  e s t a b l i s h i n g  e q u i l i b r i u m  f o r  t h e  d e t e r m i n a t i o n  o f  f i e l d
c a p a c i t y  o r  p e r m a n e n t  w i l t i n g  p o i n t  (l/3 or  15  bar )  a ”  appro -
pr iate  co l lec tor  should  be  used  to  e l iminate  evaporat ion  o f  the
effluent  water.  Depending on the texture several hours (48-lOO+)
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may be required before achieving equilibrium at 15 bars pressure
on the 15 bar ceramic plate extractor or the pressure
membrane apat-atus.

8. The Committee should continue with the original charges, members
and chair.



COMMITTEE 2 REPORT
Committee on Laboratory Methods

The Univers i ty  o f  Alaska, California and Utah and the National
Soil  Survey Laboratory participated in comparison of  some laboratory
procedures during the past two years.

I5 Rar Ceramic  extractor
YS

Pressure Membrane Apparatus
The  conc lus ion  reached  by  Utah and Cal i fornia  was  that  e i ther

apparatus was suitable for determination of  15 Bar moisture content
when adequate time was allowed (48 to lOO+ hr depending on texture)
for  equi l ibr ium to  be  reached  and when sui tab le  means  o f  detect ing
equilihri,um  w a s  u s e d  w h i c h  p r e v e n t e d e v a p o r a t i o n  o f  t h e  e f f l u e n t
water. 15 bars and 15 atms have been used interchangeably over the
years as 220 lbs pressure  so  that  spec i fy ing  the  pressure  in  pounds
would help clarify the procedure used.

I5 atms = 14.696 x 15 = 220.0 lbs/sq i n  p r e s s u r e
I5 bars = 14 .504  x 15 = 217.6 lbs/sq i n  p r e s s u r e

1 bar = 105 Pa (Pascal )
15 bars = 15 x 10’ Pa, 1.5 MPa

CEC
Alaska NSSL UCD

CEC was run on samples supplied by the participants with no inter
laboratory exchange. Each laboratory experienced differences between
the  methods  with  &Cl,-Tea 8.2 titration being the most variable.  No
s ingle  method  was s a t i s f a c t o r y  i n  a l l  c a s e s . The  analyses  were
r e f e r r e d  b a c k  t o  the  labs  for  furt.her  s t u d y . Probl,ems  c o n t i n u e  i n
soils with variable charge, according to Dr. Ikawa of Hawaii,  and with
o t h e r  t e c h n i q u e s ,  i . e . ,  e x c e s s  N H , has not been completely removed
when washing in the NH,OAC  method.

Part i c le  S ize  - Dispersi,on  Met.hods  U C
I n  t h e  t e s t s  t h a t  w e r e  c o n d u c t e d  t h e r e  w e r e  v e r y  s m a l l  d i f -

f e r e n c e s  b e t w e e n  t,he  t r e a t m e n t s , l e s s  t h a n  w a s  expecled,  so t h e
analyses  has  been  re ferred  back  to  Committee  for  further  evaluat ion
over a greater variety of  textures and O.N.

The Committee has elected to analyse one or two B hor izons  f rom
each part i c ipat ing  laboratory . Samples are to be collected,  prepared
and shipped by Sept.  84. Analyses for % Base Saturation and ParLicle
Size Analysis are to be completed by Sept. 85.

CEC
Methods- - ~ - ~ - T r i p l i c a t e -
NH,OAc
BaC12*Tea  pH 8 .2  Ti trat ion  t  Extractable  Cat ions
KC1 Al + Extractable Cations
Your own method

Dispersion
ASTM
NSSL
Your own method
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The latest SSIR and the 1972 SSIR #l from the NSSL will be used
as references -
Participants will he mailed copies of the procedure so that we will be
able to follow the same procedures in each laboratory.

Participating Laboratories (identified at this time)
Alaska Florida Montana
Arizona Geological Survey, Washington, D.C. 0,-e,3On
BlA Guam Utah
California Hawaii Washington
Colorado Idaho Wyoming



UTAH  STATE UNIVERSITY
College of Agriculture

--. , ---._

Sample % moisture at Hydrometer
Location USU Ident depth % by mass l/3

-------_
: 15 Sand Silt Clay

Log iI (in) (15 bars) atmos atmos % % %
plate membrane

Tintic 84-598
Tintic 84-599
Tintic 84-600

Keg Mtn '84-601
Keg Mtn 84-602
Keg Mtn 84-603

Topaz 84-604
Topaz 84-605
Topaz 84-606
Topaz 84-607

perry Wells 84-608
Perry Wells 84-609

State Line 84-610
State Line 84-611
State Line 84-612

Big Flat 84-613
Big Flat 84-614
Big Flat 84-615

LaPoint 84-616
LaPoint 84-617
LaPoint 84-618

Rich Co. 84-619
Rich Co. 84-620
Rich Co. 84-621
Rich Co. 84-622

Thiokol 84-623
Thiokol 84-624
Thiokol 84-625
Thiokol 84-625

Kelton 84-326
Kelton 84-628
Kelton 84-629
Kelton 84-630

1 o- 5
2 13-21
3 27-41

4 O-3
5 3-15
6 16-41

7 o- 3
8 3- 9
9 9-18
10 18-49

11 o- 3
12 3-60

13 o- 4
14 3-14
15 14-36

16 O-3
17 3-32
18 32-48

19 O-3
20 3-12
21 12-22

22 o-3
23 3- 7
24 7-12
25 12-24

26 O-9
27 9-18
28 18-40
29 40-52

30 o-3
31 3-15
32 15-32
33 50-60

1.5 15.0 7.5 52 36 12
11.69 20.2 * 42 43 15
19.28 27.9 13.5 32 42 25

6.82 13.8 5.7 55 32 13
8.89 13.5 7.4 60 27 13
14.46 17.7 9.9 64 17 19

9.49 12.7 6.5 66 21 13
10.41 12.7 a.2 79 13 0
6.94 8.2 5.4 92 2 6
12.62 18.5 10.3 66 22 12

4.96 8.5 4.4 78 15 7
4.84 8.5 4.2 81 11 0

6.28 9.4 4.6 62 27 11
7.68 12.7 6.1 59 28 13
12.63 18.4 8.0 54 23 23

5.55 8.2 3.7 66 24 10
7.87 11.5 5.6 61 24 15
7.61 10.2 4.9 63 22 15

8.10 15.0 7.1 52 35 13
10.56 15.5 8.6 51 33 16
12.21 21.4 10.0 48 31 21

7.46 13.3 6.3 44 47 9
8.13 14.0 7.6 41 48 11

10.92 17.2 8.9 34 52 14
10.60 18.2 8.2 34 50 16

13.53 29.0 * 11 70 19
15.38 27.1 11.7 18 68 14
18.77 29.2 13.1 17 67 16
24.51 28.6 16.1 21 57 22

9.66 19.2 7.4 34 57 9
8.69 17.7 7.4 42 49 9
0.73 17.8 7.4 45 49 6

11.39 30.3 9.0 24 70 6

Contributed by A.R. Southard, Professor and Head, Department of Soil Science
and ~iometeorology.

73



15-Bar Comparison
University of California Samples

NSSL Calif. 15-Bar, % NSSL
No . MO. @L Calif. No.

82T7274
82'17275
8277276
82T7277
82T7278
82T7279
82T7280
82T7281
82T7282
82T7283
82T7284
82T7285
82T7266
82T7287
82T7288
82'17289
82T7290
82'17291
82T7232
82'17293
82T7294
82T7295
82T7296
82T7297
82T7298
82T7299
82T7300
82T7301
82T7302
82T7303
82T7j04
82T7305
82T7306
82T7307
82T73OS
82T7309
82T7310
82T7311
82T7312
82T7313
82T7314
82T7315
82T7316
82T7317
82T7318
82T7319
82T7320
8217321
82T7322

1097-6
1118-5
1208-2
1208-3

;;g::
1242-2
1242-3
1252-l
1269-6
1270-4
1270-5
1271-I
1271-Z
1301-l
1301-2
1301-3
1301-4
1305-l
1306-Z
1311-l
1311-2
1311-5
1331-4
1331-6
1332-2
1339-2
1339-3
1342-l
1349-l
1349-Z
1352-l
1352-Z
1389-2
1394-Z
1400-l
1400-2
1400-3
1401-l
1401-2
1401-3
1401-4
1401-5
1401-7
1407-l
1407-2
1407-3
1408-l
1408-2

17.0
13.6
7.6

1z
14:7
12.6
12.8

1E
8.6

A.3
12:1
6.2
6.5

:*i:
19:o
10.3
5.6
4.9

2::;
23.2

1;::
20.1
21.4
21.6
25.3
13.7
12.5
11.6
13.9
19.4
15.5
17.6
13.9
15.0
15.0
18.4
22.8
30.8
12.3
14.6
14.9
12.7
12.8

18.5
13.5

E
19:8
15.8
13.0
13.0

1;*:
11:s
10.7
17.6
17.8

E
8:s

2E
10:6

E
817
22.5
23.6 ,

1z
21:o
23.1
25.5
27.3
20.3

E
16:7
24.7
2 0 .0
20.8
lb.1
18.2
21.0
23.0
29.6
36.3
13.2
15.4
15.7
14.4
13.3

82T7323
82T7324
/ 82T7325

82T7326
82'17327
82T7328
82T7329

82T7330
; 82T7331
j 82T7332

8277333
82T7334
82T7335
82'17336
82T7337
82T7338
82T7339
82T7340

I 82T7341
/ 82T7342
I 82'17343
82T7344

82T7345
82T7346

I 8217347
/ 82T7348

82T7349
82T7350
82T7351
82T7352

' 82T:35:
82T7354
82T7355
82T7356
82‘17357
82T7358
82T7359
82T7360
82T7361
82T7362
82T7363
82'17364
82T7365
82T7366

i 82T7367
82T7368
82T7369
82T7370
82T7371

Calif.

--J+-

1408-6
1408-8
1408-9
1409-3
1420-4
1420-5
1421-l
1421-Z
1421-3
1422-6
1422-7
1424-l
1424-3
1424-4
1424-6
1424-7
1424-8
1426-4
1426-5
1429-l
1429-2
1430-6
1431-l
1431-2
1432-5
1432-6
1447-l
1447-2
1447-3
1450-l
1450-2
1450-3
1480-5
1487-5
1489-l
1488-2
1492-l
1492-2
1494-l
1494-2
1494-3
1498-4
1498-6
1498-7
1427-Z
1321-3
1230-l
1230-2
1230-4

15-Bar, % .
NSSL Calif.

15.3
20.1
23.3
15.1
14.3
18.2
24.2
23.9
24.7
24.5
23.0
15.8
14.3
12.2
12.0
11.0

2E
27:0
19.2
21.2
25.3
10.5

2;::
22.5
6.2

fd
27:6
25.9
26.7
15.1
15.1

:*i
517

166::

:;*:
17:5
25.4
20.6
18.6

1::;
14.4
20.2

17.4
21.5 *
24.8
,15.4
"14.8
16.4
29.2
30.4
31.1
26.6
25.3
21.8
13.4
14.0
13.9
11.9

2:::
29.0
19.4
21.8
24.3
12.2

22.;
25:6

::;

3::;
29.0
29.3
lb.8
18.3
3.8

2::
7.1

20.3
20.4
23.2
18.6
26.4 '
22.2
22.3

1% -
15.9
22.2
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INTERLAB SMIPLES: 15-Bar  Comparison

Series/Pedon No./Project
Consc. 15-Bar, Pet.

Dapth Horizon LSL No. No. NSSL UC Davis
la l b

\!r:ghtsville,  S7gLA-097-098 o-14
(CP~O-~~077) 14-29

29-4s
48-69
69-91

AP
81
8211
B22T
BZ3T

Ap
::

::

8oPO643
8OPO644
8OPO645
8OPO646
8OPO647

aOP1732
8OPl733
aoP1734
8OP1735
8OP1.736

33
34
35

:;

6.9 6.4 7.7 a.2
7.8 7.6 9.4 9.5

12.0 11.7 13.5 -
12.2 12.1 ~14.2 -
13.9 14.3,16.2 -

Adler S8oRS-083-002
.7 (cPsoGjs236)

o-20
20-76
76-91
91-117
117-152

4.3 4.3 4.7 4.4
5.6 5.6 6.2 6.5

Wahee, S80NC-085-003
(CP80-NC295)

_._ _._
17.8 18.0 19.3 7.9
26.2 26.4 27.2 28.5
32.7. 32.0 35.6 32.8

11.8 11.1 16.9 -
5.7 5.7 7.1 a.2
9.4 9.0 9.7 10.5

13.9 13.3 14.9 -

Throck, 5801X-417-001
(CPSO-TX207)

o-11
11-29
29-43
43-65

O-10
10-29
29-50
53-66
66-87

%nona. SROIA-155-001 o-5
5-20

20-35

B21T
B22T

aoP2699
8OP2700
aoP2701
aoP2702

All - 8OP1472
A12 8OP1473
B21CA 8OPl474
B22CA 86P1475
B23CA 18OP1476

Apl alp2169
Ap2 81~2170
A3 aiP2171
Cl alp2172
c2 81P2173

$2
B21T
B22T
B23T

AP
8211
B22T
B3

BOP0578
8OPO579
a:?0580
8OPO581
aoPo582

aoPo361
80PC362
aOP0363
aoPo364

43

:z
46

47
48
49

::

:;
59
60
61

15.1 15.0 17.7 -
14.8 14.8 17.2 -
14.6 14.4 16.3 -
14.7 14.7 16.0 -
14.9 15.1 17.6 17.0

12.5 11.9
13.4 12.8
13.0 13.1,
12.1 12.6
11.8 12.5

5.8 15.6
6.7 16.9
7.8 18.0
6.2 16.8
7.0 17.3

0.4 9.8
1.0 10.5
5.9 15.6
7.6 17.0
5.9 15.6

8.3 7.9

1:::~ lf.23
14.1 13'5
14.1 13:.5

10.6 9.9 11.8
20.1 18,6 22.2
19.9 18.6 22.5
17.4 16.5 21.1

2

812
11.7
12.2
15.6

3

4.2
5.5

18.7

30.4

Ii.6

35.0

14.7
6.1
9.4

13.5

16.2 15.6
15.4 15.0
15.1 16.4
15.5 16.3
15.5 17.0

13.1 14.6
13.9 15.7
13.8 16.3
13.6 14.6
13.5 13.5

8.2
8.4

13.2

14:5

li.0

1i.a

10.6
19.2

llg8:;

20.0

17.8



INTERLAB SAXPLES: 15-8ar Comparison

Cotlsc. 15-Bar, Pet.
Series/Pedon No./Project Eeptil Horizon LSL No. No. NSSL UC Davis

Kyle, 579%071-001
(CPSO-SD202)

o-5
5-15

15-33
33-50
50-z

Nenominee, S81WI-075-001
-<RP81-WIl50)

Lab Checks - BIA
(RP81-AZ102)

Redvine, S79CA-045-025
(CP80-~A300)

Winteridge, S80UT-047-003
(CP80-UTZ96)

Crinker, S81WA-073-013
(CP81-WA239)

o-3
3-b
8-43

43-84
84-94

46-63
8-23
79-107
23-107
13-20
28-109
25-76
25-41
41-195

O-8
8-20

20-36
36-76
76-99
99-127

O-10
10-21
21-31
31-46
46-89

36-0
O-18

18-36
36-58
58-114

Al

El
822
83

8OP1358
8OP1359
8OP1360
8OP1361
8OP1362

Al 8lP1529
A2 81P1530
B21IR 81P1531
B22IR 81P1532
A & B 81P1533

6-3 81PO987

29-229-4 %%;
36-3 81PO990
37-3 81PO991
"5;-; _ ~81PO952

5213
81PO993
81PO994

52-4 81PO995

All 8OP29'1
AB [ 'l!Vl-l  *,.,. L_ AL
B21T 801'2933
B22T 80r2934
B23T 8OP2935
B24T 8OP20.?6

Al 8OP2773
B21T 8OP2jj4
B22TCA 8OP2775
B3CA 8OP2776
ClCA 8OP2777

02 - 81P3101
A21 81P3102
A22 81P3103
3HIR 81P3104
SIR 81P3105

lb
19.2 20.3 :642 -
22.0 22.2 27.6 -
20.8 20.8 25.7 -
19.9 20.4 25.3 -
20.4 20.9 24.1 -

14.0 13.8 19.9 24.7
3.3 4.1 5.2 5.7
2.2 2.2 2.7 2.6
1.2 1.3 1.4 1.3
1.9 1.9 2.5 3.0

5.1 5.2 5.8 5.4
3.4 3.4 4.1 3.8
2.6 2.5 3.0 2.8
3.7 3.8 4.5 -

l;.; . l;.;.l;.;  . . 16.3 -
18.5 18.5 J9.1 19.2
1.5 1.4 2.1 2.1
1.7 1.8 2.5 2.3

8.7 8.7 9.6 9.6
8.9 8.9 9.2 9.5

.7 10.6 11.0 -
17.8 18.0 18.2

10..
17.8
17.1 17.3 17.0 16.9
16.3 16.4 16.5 17.2

8.4 8.7 10.1 10.6

1215 17.:

9 6

1212 11'3

11.3 11.1
14.6 -
13.6 13.4

12.2 11.9 12.7 -

73.9 76.8 89.6 88.0
5.4 6.0 8.0 -

12.5 13.1.15.9 15.5
21.7 22.0 26.8 25.4
15.4 14.6 15.4 13.9

2 3

2119
20.2 2318
19.8 22.9
21.2 -

- _

4.4 -
2.4 -

::: -

5.4 -

23:: -

1::; -

1;:; 1913

::; -

- _

1x
18.3 1817
17.8 17.3
_ _

9.3 -
10.2
11.5 1214
12.8 -
12.3 -

17.0
7.3 6:7

13.8 16.1

13:7 I
. t



. v t .

INTERLAB  SAMPLES: 15-Bar Comparison

Consc. 15-Bar, Pet.
SeriesiPedon No./Project Depth Horizon LSL No. No. NSSL UC Davis

Becket, S79ME-017-001
(CP79-ME.235 - Library)

3
o-5 A2 79P2000 1 3.8 4.4 :p6 61.bl 42.6
5-26 B21IR 79P2001 2 6.8 6.6 8.9 - 7.3

64-80 Cl 79P2002 3 1.5 1.4 2.0 1.8 1.5 1.5

::i

lY.03
11:1

7.2 8.8 - 7.7

7.4 8.6 -8.9 10.0 - ;.;
10.9 12.4 - 10:6
10.2 12.0 - 10.0

18.8 21.3 - 19.0 20.0
13.8 15.2 - 13.5
8.6 9.4 10.5 9.2

14.9 15.3 15.1 15.1 15.4
7.8 9.6 9.1 8.4

10.1:10.5 10.4 10.4
21.8,21.7 23.7 21.9
4.8, 5.1 6.2 4.3

7.5 8.2 9.2 8.0 7.8
7.9 8.6 9.3 8.4 8.4
8.6 8.9 9.8 8.7 8.7
8.7 9.1 10.2 9.1
8.7 9.3 11.2 9.2

Bartley, S78NJ-027-001
(CPSO-NJ015)

O-28
28-61
61-76
76-117

117-193

NESCS Study
(RPSl-PA274)

___
--_
___
___

___

Minesoil, S75WV-061-002
(cP~~-NL~~s) NE-96

o-5
5-13

12-25
25-50
50-81

Iredell, S77MD-031-001
(~P81-~~168) NE-96

Troup, SSOGA-243-003
(CPSO-GA163)

loo-126
126-139
139-157
157-182

la&b-Two replication of 36 Hr equilibrium 182-322
2 - Single run of equilibrium run - 48-96 hrs.322-352
3 - Spot check of 15 bars vs 15 atms used

on $1 and 2

AP
B2
Bxl
Bx2
cx

;:
Bl
B21t
B22t

A2 & 81
Bl & A2
821
B22
B23T

282418

SOP0064
SOP0065
SOP0066
8OPOC57
8OPOO68

81P4012
8lP4013
81P4014
8lP4015
81P4016
81P4017
8lP4018
8lP4019

8lP1792
81Pl793
81Pl794
81P1795
81P1796

17
18

:z
21

81P1838 22
81P1839 23
81Pl840 24
81Pl841 25
81P1842 26

SOP1074
SOP1075
SOP1076
8OPlO77
SOP1078
SOP1079

18.1
13.7

1:::
7.8
10.0
22.1
4.7

8.8

7.9

1;:;
16.9
18.3

1,
1
1

8.1 9.0 11.2 9.5
6.9 8.0 9.5
0.5 10.6 11.8 1016
6.2,17.3 18.5 17.5 16.6
8.5 19.6 20.5 19.9 19.6

3.8 3.6
7.7 7.71
12.8 12.5,
13.4 13.4
12.6 12.5
17.6 17.9'

3.9
8.1

12.7
13.9
12.7
18.4

3.8 3.7 3.7
8.1 7.7
12.7 12.6
13.9 13.6

12.6
17.9 18.0



TABLE 1. CEC OETERtlINATIONS  OF SOME ALASKAN SOILS FORFlED IN VOLCANIC ASH

PH Cation Exchange Capacit
Sample Soil Texture I:1 CaCl .

Number horizon class H20 .01f!2 Classification

1 E

2 Bsl

3 Bs2

4 BC

5 E

6 Bsl

7 Bs2

8 Bc

9 E

10 BS

11 Bw

12 E

13 Bs

14 Bw

I5 O-8"

16 Eb

17 Bhsb

18 Eb

19 Bsb

20 Bwl

21 Ebl

22 Bhsb

23 Eb2

24 2Bhsb

25 Bsl

26 BC

27 A'

28 Bs2

sil 5.0 4.2

sil 6.0 5.3

sil 6.0 5.1

sil 6.1 5.0

sil 4.5 3.7

s i l 5.5 5.0

sil 5.8 5.1

sil 5.1 4.5

vfsl 5.2 4.5

sil 5.8 5.0

sil 6.2 5.6

sil 4.9 4.2

fsl 6.2 5.3

sil 6.1 5.4

vfsl 4.5 3.7

vfsl 4.6 3.7

sil 5.1 4.1

vfsl 5.0 4.1

sil 5.1 4.2

vfsl 5.2 4.4

vfsl 4.8 4.1

sil 4.8 4.0

sil 4.8 4.2

vgsil 5.0 4.2

sil 5.9 4.9

sil 6.2 5.3

sil 6.4 5.3

sil 6.4 5.2

33.2 30.6 19.0 I 11.8 Typic Cryorthod, *

22.4 25.3 16.3 10.3 Medial over sandy

13.9 14.4 11.5 5.3 or sandy-skeletal,

7.6 9.0 8.0 3.2 mixed

12.9 13.7 13.6

10.9 11.7 14.4
23.8 23.2 le.4
50.5 50.1 50.3

31.6 21.3 21.1
48.4 33.8 25.4

21.4 16.3 11.5

43.9 24.6 25.4

57.4 42.0 26.7

37.6 20.3 17.8

71.5 39.2 63.6

22.4 24.4 18.4

60.3 69.5 30.2

32.0 35.0 18.2
54.3 62.0 16.5

37.7 45.8 17.0

17.8 21.6 18.7
38.1 67.9 31.5

54.9  60 .4 20.2
56.6 78.1 16.4

30.7 30.5 31.7

32.4 30.1 22.2

41.5 44.0 36.1
33.8 36.9 30.1

8.5 Typic Cryortbod,

4.1 t!edial over sandy

12.1 or sandy-skeletal,

17.4 mix

9.0 Typic Cryorthod,

13.7 lledial  over loamy,

8.0 mixed

11.1 Typic Cryorthod,

16.5 Iledial over loamy,

9.2 mixed

28.4 Typic Cryorthod,

10.4 Thixotropic over

19.9 loamy, mixed

15.3 Typic Cryandept,

19.5 Pedial  over loamy,

14.1 mixed

7.1
26.2

25.6
21.3

Typic Cryohunod,

Thixotropic- .
skeletal, mixed

14.8

12.7

19.2
16.3

Oxic Dystrandept

E!edial,  mixed,

frigid

.



TABLE 2. CEC DETERNINATIONS  OF SOME ALASKAN SOILS FORI!ED IV LPESS

Texture l:lP!aC1
Cation Exchange Capacity

Soil* Sample
Number horizon class H20 .01H2

NH OAc NaOAT BaC12 _Nlj cl
emol(+)kg-  (meqlOflg7  j Classification

1 E sil 4.4 3.6 27.7 22.7 20.5 10.0
. 2 BS Sll 5.3 4.4 10.5 8.7 9.5 16.5

Dystric Cryochrept,

Coarse-loarlylsandy

or sandy-skeletal,

mixed.

3 A sil 5.4 3.9 9.4 8.3 7.0 3.9 Pergelic Cryaquept,

4 Bg sil 5.2 4.1 6.2 8.9 6.4 3.6 coarse-loamy, nixed

5 A sil 4.4 3.7 61.7 71.7 48.2 28.1

6 Bs sil 5.3 4.5 44.9 48.3 43.9 17.0

Pergelic Cryorthod,

Loamy-skeletal,

mixed

7 A sil 6.0 5.3 31.9 26.7 24.9 16.2

8 E sil 5.9 5.2 22.5 20.5 17.6 10.1

9 Brrl sil 6.4 5.5 14.4 14.3 12.9 6.9

10 Bw3 sil 6.7 5.8 15.2 16.5 13.9 8.3

Typic Cryorthent,

Coarse-silty over

sandy or sandy-

skeletal, mixed,

acid

11 A sil 5.8 4.9 21.0 2c.2 17.0 9.0

12 E sil 6.0 5.0 13.3 13.8 12.3 5.9

13 Bw sil 6.2 5.2 10.0 10.2 10.4 5.4

14 Bg fsl 6.4 5.7 8.6 6.1 6.7 4.8

Aquic Cryochrept,

coarse-silty over

sandy or sandy-

skeletal, mixed,

nonacid.

15 A sil 6.5 5.7 19.1 12.5 14.8 8.9

16 EB sil 6.6 5.8 12.5 11.6 11.5 6.2

17 Bsl sil 6.5 5.8 10.8 10.1 10.0 7.3

Typic Cryochrept,

Coarse-silty over

sandy or sandy-

skeletal, mixed

18
l

19

20

.

21

22

B\ql sil 6.1 5.5 27.1 16.9 16.9 13.8 Alfic Cryochrept,

Eb sil 6.6 6.1 14.2 12.1 12.7 10.4 Coarse-silty,

Btb sic1 6.6 6.2 17.0 11.8 14.4 13.2 mixed

A sil 6.9 6.5 24.1 23.4 23.5 21.3

BW sil 7.3 6.7 19.2 17.7 18.2 17.6

Typic Cryochrept,

Coarse-silty over

clayey, Fixed

Prom Chien-Lu  ping, A s s i s t a n t  P r o f e s s o r ,  U n i v e r s i t y  o f  A l a s k a , 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 ,  P a l m e r ,  A l a s k a .



Table 2. Some properties of the soil s;lmples.

Item CEC-8.2 CEC-7

(5A3a) (5~6a)
CECNH4CI

ECEC

(5A9a) (5A3b)

__-. <+2 mm soil._-.
CM01  (NH4 )/kg_ -_

nean 13.8 9.3 7.3 4.8

f4inimum 3.6 2.6 2.4 0.5

Waximum 38.1 27.8 31.9 15.3

Std. Dev. 6.1 4.6 5.3 2.6

O.C.

(5Alc)
- - -

%

Clay

(3Ala)

%

CEC-8.3 CEC-7t CECNH4Clt
meq/lOOg of clay

1.11 43.8 34 23 18 12

0.18 9.0 14 9 6 3

5.89 66.X 1 21 75 71 67

0.98 13.1 19 14 14 9

t Values calculated from the cation exchange capacities and clay con~mts
for the samples.

Extracted from "Evaluation of Ammonium Chloride Retention as a Measure of Cation Exchange Capacity of
Acid Soils" by W.D. Nettleton, J.M. Kimble, C.S. Holzhey, and R.E. Nelson.

Soil Conservation Service
Midwest National Technical Center
Federal Building, Room 345
100 Centennial Mall North
Lincoln, NE 68508

. . . .
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Univers i ty  o f  Cal i fornia
Davis

Soil ?lorphology  Laboratory

BaCl* - TEA
pH 8.2/Gyp.

Sample

12-1 21.5
12-1 21.5
12-1 21.9
12- l 21.5
Avg. 21.6

1298-2 14.1
3 1 2 9 8 - 2 15.2
Z 1 2 9 8 - 2 15.2

1298-2 15.2
Avg. 15.1

1141-5 10.4
1141-5 10.9
1141-5 10.4
1141-5 10.4

Avg. 10.5

1222-3 15.2
1222-3 15.2
1222-3 15.7
1222-3 15.7

Avg. 15.4

Cation Exchange Capacity Comparison

Sum of Cations
B&l, - TEA NH,OAC  pH 7 . 0 +
pH 7.0/Gyp. Exchange Acidity

meg/lOO g  s o i l

20.4 20.0 24.4
20.4 20.3 24.2
19.4 19.3 24.2
19.4 19.4 24.4
19.8 19.75 24.3

12.7 13.3 16.5
12.2 13.3 16.5
12.7 13.0 16.6
12.7 12.9 16.9
12.6 13.1 16.6

8 . 3 8 .3 11.9
8 . 8 7.9 11.5
8 .3 7.9 11.7
8 . 3 8 . 0 11.7
8 . 4 8 . 0 11.7

13.2 12.7 16.3
13.2 12.7 16.2
13.2 12.8 16.2
13.7 12.8 16.3
13.3 12.8 16.3

Sum of Cations Exchange
(Ca.Mg,Na,K) Acid i ty

15.4
15.2
15.2
15.4
15.3

9 . 0

8 . 4
8 . 4
8 . 5
8 . 8
8 . 5

1.9
1.5
1.1
1.7
1.7

13.4
13.3
13.3
13.4
13.4

8.1

10.0

2 .9



Salllple

1305-3
1305-3

1 3 0 5 - 3
1305-3

Avg.

LS
LS
LS
LS

9 A v g .

OJ.

B&l, - TEA B&l2 - TEA
pH a.2iGyp. pH 7.0/Gyp.

21.4 15.6 15.9 21.2
21.4 l b . 2 15.6 21.4
21.4 15.6 16.0 21.2
21.4 l b . 2 15.0 21.4
21.4 15.9 15.6 21.3

7 .6 13.6
7 . 8
7 .6
7.8
7.7

18.9 17.4 18.0 21.32 19.6
18.9 17.4 18.4 21.32 19.6
18.9 17.9 l a . 4 21.4 19.7
18.4 17.9 18.2 21.5 19.8
18.8 17.7 18.2 21.4 19.7

sum of  Cations
NH,OAC pH 7 . 0 +

Exchange Acidity
meg/lOO  g  s o i l

Sum of Cations . Exchange
(Ca,Mg,Na,K) Acid i ty

1.7

1 .



University of California
Davis

Soil Morphology Laboratory

Clay Pretreatment Study

PURPOSE: To determine the effect of various pretreatment procedures
on particle size analysis; specifically clay percentage.

MATERIALS AND METHODS:

I) No Pretreatment 20.0 Grams of air dried soil (< 2mm) was
mixed with 100 ml. of Sodium Hexametaphosphate in a shaker
bottle and shaken for 15 hours at 90 R.P.M. Clay was sampled
using the pipette method and reported on an oven dry basis.

II) Hz02 Pretreatment HzO, was added to the soil and the mixture- -
placed on a steam bath. The H,O, was added in 10 ml.
increments until effervescence ceased. The liquid was then
candled and the soil washed twice with distilled water. The
soil was then dispersed following the sodium
hexametaphosphate and shaking procedure in I), above.

III) H,O,,  Oven Dry Pretreatment H,O, treatment was performed on
the soil samples as in II. above. Following washing, the
samples were placed in a drying oven at 105°C for 24 hours
before being transferred to a shaker bottle. The remainder
of the procedure followed I), above.

IV) H202, Freeze Dry Pretreatment HZ02 treatment was performed
on the soil samples as in II), above, Following washing, the
samples were freeze dried for 24 hours before being
transferred to a shaker bottle. The remainder of the
procedure followed I), above.

COMMENTS: For comparative purposes clay percentage was calculated on
an oven dry basis using air dry moisture values. However, following
freeze drying the samples were weighed prior to particle size analysis
to obtain actual dry weight on a mineral basis. The clay percentage
values calculated using actual dry weight are listed beside the column
calculated using the air dry moisture correction and O.M. correction.

It is assumed that no soil was lost during the H,O, treatment and
transfers in methods II), III), and IV).

Values reported on a mineral basis resulted from subtracting the
organic matter weight from the sample weight. Organic matter weight
was assumed to be equal to 1.73 x O.C.

RESULTS: Results are listed in Table Hl. Each value represents the
mean of four trials, unless otherwise stated. Organic carbon values,
determined by the induction furnace method, are presented in addition
to the percent clay data.
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univers i ty  o f  Cal i fornia
Davis

Soil Morphology Laboratory

Clay Percentage Values

I % Clay Whole So i l  Bas is

H,O, N.D. w, W’z
Sample Control T r e a t m e n t :  O . D . F.D. 2 O.C.

I I I I I I IV

1) 1566-2 48.73
2) 1566-1 33.54
3) 1552-2 31.21
4) 1553-l 28.25
5) 1547-2 46.95*
6) 1522-1 32.45
7) 1565-l 45.53
8) L.S. 13.08
9) 1515-2 31.25
10) 1525-1 6.09t

40.94 46.59 48.47 0.20
33.92* 30.75 33.62* 0.23
31.77 31.66 31.45 0 .26
28.64 28.51 28.62 0 .43
48.51 48 .91” 49.53 0.33
33.35 33.65 33.21 0.38
45.52 44.66 45.13* 0.42
13.57 12.96 12.03 0.51
31.55 31.50 31.89* 2.07

6.24 6.431 5.85 5.00

II % Clay Mineral Basis

I I I I I I I”*’ IVB’

1) 1566-2 48.90
2) 1566-1 33.67
3) 1552-2 31.35
4) __--- _____

5) 1547-2 47.21*
6) 1552-1 32.67
7) 1565-1 45.86
8) L.S. 13.18
9) 1515-2 32.35
10) 1515-1 6.66t

* = mean of 3 trails
t = mean of 2 trials
A/ = Actual dry weights
B/ = Calculated dry weights

49.10 46.68
34.05* 30.74
31.91 31.77
_____ _---_
48.19 48.82*
33.56 33.85
45.86 44.91
13.62 13.63
32.72 32.43

6.83 7.08t

47.86 48.64
33 .32” 32.15*
31.48 31.59

48.73 49.81
33.36 33.42
44.48* 45.46*
12.10 12.13
31.92* 33.07*

6.83 6.41

.

.



I.ithic Paral i th ic  Study
Report

by William R. Allardice

Introduct ion
Dr. Arnold’s remarks yesterday concerning perfecLing the

d e f i n i t i o n s i n  S o i l  T a x o n o m y  w e r e  a p p r o p r i a t e ;  i n  t h e  s p i r i t  o f
c l a r i f y i n g  t h e  d e f i n i t i o n s o f  l i t h i c  a n d  p a r a l i t h i c  c o n t a c t s  T h e
C a l i f o r n i a  S o i l  S u r v e y  C o m m i t t e e  c h a l l e n g e d  t h e  exisring c r i t e r i a
(1976).

History
The  Concept  o f  L i th ic  and Paral i th ic  mater ia l  i s  i l lustrated  in

“Guy D. Smith Discusses Soil  Taxonomy” p. 30 - Repr ints f r o m  S o i l
Survey Horizons.

According to Guy Smith, if  the material  had to be blasted it  was
L i t h i r  i f  i t  c o u l d  b e  d u g  w i t h  h e a v y  e q u i p m e n t  i t  was p a r a l i t h i c .
Those concepts were translated into f ield criteria as follows:
Lithi~c

“The underlying material must be sufficiently coherent when moist
Lo make hand digging with a spade impractical.”
P a r a l i t h i c

“When moi.st, t h e  m a t e r i a l  c a n  b e  d u g  w i t h  d i f f i c u l t y  w i t h  a
spade. ”

Hardness, cracks  and roots  are  part  o f  the  current  de f in i t ion  o f
l i t h i c  o r  p a r a l i t h i c  m a t e r i a l s . D i f f i c u l t y  i n  c o n s i s t e n t  a p p l i c a t i o n
of the c r i t e r i a  g e n e r a t e d  s e v e r a l  s t u d i e s  i n  s e a r c h  o f  a n  i m p r o v e d
d e f i n i t i o n  o f  t h e  c r i t e r i a .

C o n f l i c t
S o i l s c i e n t i s t s from North Carol,ina and Virg in ia (1975)

recognized  the  importance  o f  Cons is tent  ident i f i cat ion  o f  Sapro l i te
vs .  paral i th ic  mater ia l .

A  y e a r  l a t e r  f i e l d  s t u d i e s  w e r e  c o n d u c t e d  i n  N e b r a s k a  a n d
SouLh  Dakota because of  the “lack of  uniform recognition of  paralithir
contacts . .  .‘I. Conclus ions  f rom the ir  s tudy  were  “...(la)  either the
def in i t ion  o f  para l i th ic  contacts  be  amended  or  ( lb )  that  the  ru le  o f
appl~ication  b e  d e v i s e d  t o  a d j u s t  t h e  a p p l i c a t i o n  o f  t h e  definiLion”.

At  the  same t i m e  s c i e n t i s t s  i n  C a l i f o r n i a  w e r e  s t r u g g l i n g  w i t h
s imi lar problems. C a l i f o r n i a ’ s probl,em centered around the
requirement that cracks be at least 10 cm apart. The Californi~a  Soil
Survey Committee charged the Soil  Classification SubcommitLee  with the
r e s p o n s i b i l i t y  o f  r e f i n i n g  t h e  d e f i n i t i o n s  o f  l i t h i c  a n d  p a r a l i t h i c
c o n t a c t s  SD t h a t  c o n s i s t e n t  i d e n t i f i c a t i o n  o f  t h e  c o n t a c t s  w o u l d
0cC”r. As  a  part  o f  the ir  invest igat ion  a  f i e ld  conference  was  he ld
in Shasta County, California in 1976.

Review and Research
The f i e l d  c o n f e r e n c e  e x a m i n e d  1 4  s i t e s , 1 0  l i t h i c  c o n t a c t s ,

5 paralithic contacts and 3 probable paralithic contacts. The current
c r i t e r i a  w e r e  u s e d  i n  t h e  s e l e c t i o n  o f  t h e  s i t e s . T h e  s i t e s  were
sampled and mater ia ls r e t u r n e d  t o  t h e  l a b o r a t o r y  f o r  e v a l u a t i o n .

Gravel size fragments were cut into 2 cm cubes and placed into
8 oz shaker  bot t les  3/4 f i l l ed  wi th  d is t i l l ed  water . The samples were
a l l o w e d  to stand for 15 hrs then placed on a horizontal shaker for an
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additional 15 hrs of shaking at 90, 120 and 150 cpm. “j dispersion was
based on a visual estimate of the remaining material.

Results
Six  l i th ic  and s i x  p a r a l i t h i c  m a t e r i a l s  w e r e  t e s t e d  a t  9 0  C P M

only  two  o f  the  para l i th ics  d ispersed  -40% and -95%. 4  paral i th ics
a n d  the 6  l i th ics  remained  undispersed . At 120 CPM 8 samples were
tested , t w o  paralithi,cs  d i s p e r s e d  a n d  1  l i t h i c  w a s  2 0 %  d i s p e r s e d .
Seven samples were tested at 150 CPM two lithic materials dispersed to
-85% and -95% the  remaining  samples  were  less  than 10% dispersed
(2  l i th ics  and 3  paral i th ics ) .

Proposed Resolution
A s  a  r e s u l t  o f  t h e  f i e l d  c o n f e r e n c e  a n d  l a b  d a t a ,  s e v e r a l

r e v i s i o n s  w e r e  p r o p o s e d  t o  c l a r i f y  t h e  d e f i n i t i o n  o f  l i t h i c  a n d
paral i th ic  contacts  by  the  CSSC. The  or ig inal  words  are  l ined  out
with  dashes  and  the  proposed  wording  i s  under l ined  ( re fer  to  your
handouts). Briefly the changes are as follows:

General Lithic and Paralithic
1. The term fractures replaces the term cracks
2. Spacing requirements  between f ractures  should  be  changed  as

f o l l o w s :
a) t o  c o n t a c t s  w i t h  n o  f r a c t u r e s  or w i t h  f r a c t u r e s  n o  c l o s e r

t h a n  3 0  c m  m e a s u r e d  h o r i z o n t a l l y  i n  a n y  d i r e c t i o n  a n d
extending downward at least 25 cm ,.. The term hololithic or
holoparalithic would be applied.

b) to contacts with fractures closer than 30 cm measured in the
same manner . ..the term . . . f r a c t o l i t h i c  o r  f r a c t o p a r a l i t h i c
would be applied.

3 . The  term recognizable  angular  d isp lacement  by  natural  means  -
replaces  s igni f i cant  d isp lacement .

In  addi t ion  to  the  genera l  changes  to  the  de f in i t ions  there  are
spec i f i c  changes :
4. To  l i th ic  contacts

a) a d d  a  s e c t i o n  - “or  p ieces  can  be  levered  out  o f  posit~ion
where  sets  o f  f ractures  ex is t ”

b) e s t a b l i s h  l i m i t s  o f  d i s p e r s i o n . Dispersion must not exceed
any of the following estimates:
1) 10% at 90 CPM - 15 hr
2) 50% at 120 CPM - 15 hr
3) 95% at 150 CPM - 15 hr

5 . P a r a l i t h i c c o n t a c t s  h a v e  a n  a m b i g u o u s  t e r m  - “more  or  less
c o m p l e t e l y  d i s p e r s e d ”  - w e  n e e d  t o  s a y  w h a t  i s  i n t e n d e d ,
i . e . ,  m o r e t h a n  1 0 %  d i s p e r s i o n  i n d i c a t e s  t h e  p r e s e n c e  o f  a
p a r a l i t h i c .

6 . F r a g m e n t a l  a n d s k e l e t a l  h a v e  b e e n  r e v i s e d  t o  c o m p l e t e  t h e
handl ing  o f  contac t s  and  re la ted  mater ia l s .

Fragmental add “ i n c l u d i n g  a n g u l a r l y  displ,aced r o c k  f r a g m e n t s
r e l a t e d  t o  i m m e d i a t e l y  u n d e r l y i n g  l i t h i c  o r  p a r a l i t h i c  m a t e r i a l s ”  [ a s
well as d e l e t e f i n e e a r t h and add “coarse s a n d  o r f i n e r
p a r t i c l e - s i z e ” .  1
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1.

2.

3.

4.

5.

6.

7.

Skeletal: Sandy, loamy and clayey add "including angularly
displaced rock fragments related to immediately underlying 1iLhic or
paralithic materials".

Conclusion
The California Soil Survey Committee has proposed new definitions

that will result in more consistent interpretation of lithic and
paralithic contacts. While their proposal was rejected in 1977 they
currently plant to meet on June 4-7, 1984 to review the status of
their project and continue (in the spirit spoken of by Dr. Arnold)
their efforts to improve this segment of Soil Taxonomy.

There remains the problem of correlation between field criteria
and a standard repeatable laboratory determination and such questions
as what is a paralithic that fails to disperse or how do you handle a
lithic that does disperse?
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Proposed revision of Lichic Contact definition (pg. 48, Soil Taxonomy)

Lithic Contact

A lithic  contact is a boundary between soil and coherent underlying

material. Except in Ruptic-Lithic  subgroups. or in lower categories

with similar contact interface configurations within 1 m depth, the

underlying material must be continuous within the limits of a pedon

except for etaeks fractures  produced in place without sign444eant

recognizable angular displacement of the pieces by natural means.

Crc?ck+~N-k-@ew,-e&-iheic +verege*r~e&&-epae4ng-&e&+be

lG-em-or-merer  The underlying material must be sufficiently coherent

when moist to make hand digging with a spade impractical, although it

may be chipped or scraped with a spade or pieces can be levered out of

position where sets of fractures exist. If it is a single mineral, it

the hardness mast-keve-a-ketdness  by Mohs scale e+ must be 3 or more.

If it is not a single mineral, ckwtks-of-  gravel size fragments that

can be broken out are treated to 15 hrs of slaking (bottle 3/4 filled

with water) followed by 15 hrs ma4t-Ret-d4eperse-da~4ng  of continuous

horizontal shaking. ~er-4S-haare-4n-watee-~~-4n-a~d4nm--.--

bexam&tpkespket~-se&ut4en  Dispersion must  not  be more than:  10

percent at=cles per minute; 50 percent at 120 cycles per minute;

or 95 percent at 150 cycles per minute. An equivalent field office

method of shaking would consist of placing the sample in a bottle 3/4

filled with water and hand shaking at a selected rata for 15 hours

(cumul,ative)  o v e r  a convenient  period of time. The underlying

material considered here does not include diagnostic soil horizons



There are two kinds of lithic contacts. Those with no fractures, or

with fractures extending downward at least 25 cm, but no closer

together than 30 cm (measured horizontally in any direction within a

pedon), are termed hololithic contacts. These with similar fractures

closer together than 30 cm measured in the same manner, but excluding

inter-mineral microjointing. are termed fractolithic  contacts.

Either kind is diagnostic at the subgroup level as a lithic contact if

within 50 cm of the surface of a mineral soil. They are separately

diagnostic at the series level if located within the control section

of the series.

.

.



Proposed  rev is ion  o f  the  Paral i th ic  Contact  de f in i t ion  (pg .  49 .  So i l

Taxonomy

Paralithic Contact

A  p a r a l i t h i c  (li.thi,c-like) c o n t a c t i s  a  boundary  between so i l  and

eentinaeas  coherent underlying material that is continuous within the

limits of a p e d o n  e x c e p t  f o r  f r a c t u r e s  p r o d u c e d  i n  p l a c e  w i t h o u t

recqnizable  angular  d isp lacement  o f  resul tant  f ragments  by  natural

means. It is s i m i l a r  i n  c o n f i g u r a t i o n ,  b u t  d i f f e r s  f r o m  a  lithic

c o n t a c t  i n  t h a t  t h e  u n d e r l y i n g  m a t e r i a l ,  i f  a s i n g l e  m i n e r a l ,  h a s  a

hardness by Mohs scale of less than 3. I f  the  under ly ing  mater ia l  i s

n o t  a  s i n g l e  m i n e r a l , chunks-e@  g r a v e l  s i z e  f r a g m e n t s  t h a t  c a n  b e

broken out  d isperse  more  or  less  complete ly  dur ing  15  hours  o f  end

--end h o r i z o n t a l  s h a k i n g  i n  w a t e r  sr-4n-ead4am-kexametaphespkaee

ee&atien in  the  same manner  descr ibed  in  the  de f in i t ion  o f  a  l,ithic

contact . end *en m o i s t , the material can be dug with diff iculty with

a space. The  mater ia l  under ly ing  a  paral i th ic  contact  i-8-nerme~~y  e

c o n s i s t s  o f  p a r t l y  c o n s o l i d a t e d  s e d i m e n t a r y  r o c k ,  o r  o t h e r  b e d r o c k

weathered to a depth of  at least 25 cm below the contact. I t s  b u l k

dens i ty  or  conso l idat ion  i s  such  that  roots  cannot  enter . Tkert-mey

be -~~-l~-~-~--bat-~-~~~z~e~-~~~-~- -eraeke

shea~d-be-~0-em-or-mere.

T h e r e  are two  k inds  o f  paral i th ic  contacts . Those with no fractures,

or  with  f ractures  extending  downward at  least  25  cm,  but  no  c loser

together than 30 cm (measured horizontally in any direction within a

pedon) , are t e r m e d  h o l o p a r a l i t h i c  c o n t a c t s . T h o s e  w i t h  s i m i l a r



fractures closer than 30 cm measured in the same manner, but excluding .

in ter -minera l  microjointing,  are termed fractopardlithic  contacts .

Either kind is diagnostic as a paralithlc  contact at the family level,

and in some subgroups, if within 50 cm of the surface of a mineral

s o i l . They are separately diagnostic at the series level if located

within the control section of the series.

.



*

.

l’roposed revisions of those particle-size class definitions relevant

to lithic or paralithic contacts (pgs.  383, 384, Soi? Taxonomy)

Fragmental  - Stones, cobbles and gravel, including displaced rock-

fragments related to  immediately  underlying l i thic  or  paral ithic

materials, as well as and very coarse sand particles; too little Gne

ellrek coarse sand or f iner  par t i c l e - s i zes to fill sclme of the- -

interstices larger than 1 mm in diameter.

Sandy-skeletal - Rock fragments 2 mm in diameter or larger, including

displaced rock fragments related to immediately underlying lithic or

Ealithic materials, make up 35 percent or more by volume; enough

fine earth to fill  all interstices larger than 1 mm; the fraction-

finer than 2 mm is sandy as defined for sandy particle-size class.

Loamy-Skeletal - Rock fragments, including angularly displaced

fragments related to immediately underlying lithic or paralithic

materials, make up 35 percent or more by volume; enough fine earth to

fill all interstices larger than 1 mm; the fraction finer than 2 mm is_.-

loamy as defined for the loamy particle-size class.

Clayey-skel~etal - Rock fragments, including angularly displaced

fragments related to immediately underlying lithic or paralithic

materials, make up 35 percent or more by volume; enough fine earth to

fill all interstices larger than 1 mm; the fraction finer than 2 mm is-

clayey as defined for the clayey particle-size class.
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committee 3: Soil Rating Criteria for Off-Road Vehicles

Chairman: John Key, Bureau of Land Management
Fed. Bldg. Rm. 311
800 Truxtun  Ave.
Bakersfield, CA 93301

Tom Ryan (FS)
Jim Ponerening  (Cal Poly - Pomona)
Jack Rogers (SCS-MT)
Henry Waugh (BIA-NM)
0. Harja (COE)
M. ~01lin~ (BLM-MT)
R. Tarlock  (Cal Poly - Pomona)
L .  Langan (WNTC)
M.  Swiger (UCD)
Harry Summerfield (PS - Nevada)
S. Fisher (BLM)
Harold Maxwell (SCS-ID)
Hayden Rounsaville (USFS-Co10  - Reg. 2)
willian~ Crane (BLM-C010)

Charges :

(1) Distribute the proposed guide to members of other Regions of the
National Cooperative Soil Survey for field testing and review.

(2) Evaluate review comments and field teoting of the proposed guide to
soil rating criteria for ORV’s.

(3) Report consolidated comments on the proposed guide to Committee 5
Chairman and 1984 Steering Committee by January 15, 1983.

3.5
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Guide for Rating Soil Limitations for Wheeled Off-Road Vehicles
(Proposed by Committee 3. Western Regional Soil Survey Work-Planning Conference

Soil Property or Quality Slight
Limits

Moderate

.--e-v I R , , -- .r--,,

I
Severe 1 Restrictive Feature

1. Water Erosion Hazard

A’=(KSR) for T of:
a. 0.5 t./ac.lyr. 0.5 t.lac.lyr. 0.5 t.lac.  Ivr 0.5-l.OT./ac./yr.
b .  1 tlaclyr 1 tfacfyc 1-2 tlaclyr 2 tlsclyr Erodes easi ly
c. 2 tlaclyr 2 tlaclyr 2-4 t/ac/yr 4 tiac1yr
d. 3  t/ac/yr 3 tlaclyr 3-6 t/ac/yr 6 tlaclyr

? e. f. 4 5 t/ac/yr tlactyr
t/ac/yr

4 5 tlaclyr
tlaclyt

5-10 4-8
tlacfyr

10 8 tlaclyr
t/ac/yr

2. Wind Erosion Hazard l_/

Wind erosion group of 6.7.8 3,4.4L.5 1.2 Soil blowing
surface layer

3. Soil compaction 21

U n i f i e d  c l a s s GW.GP,GM.CC.GW-GM. SW.SP.SM,SC ML.CL.OL.MH,CH
GW-GC .GP-GM GM-GC.GP-GC, OH. CL-ML..PT

SM-SC. SW-SK,  SW-SC
SP-SM,SP-SC

A/ Applicable only at time periods when the surface of the soil is dry and the wind velocity is greater than 8
miles per hour at 6 inches above the ground, or 13 miles per hour at 1 foot above the ground.

2/ The soil compaction ratings in this guide are for the moist and wet soil-moisture states. The compaction of
most coherent soils is greater for the moist and wet moisture states than for the dry state.
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Proposed Revised Guide  for Rating Soil Limitations for
Wheeled Off-Road Racreationel  Vehicles

(Proposed by Committee 3, WRTSSWPC, February 1982)

Note to reviewers: This is a dra f t  o f  t he  nar ra t i ve  t o  accompany  the
Guide.

W h e e l e d  o f f - r o a d  v e h i c l e s  i n c l u d e  m o t o r c y c l e s ,  m i n i b i k e s ,  t r a i l  b i k e s ,
dune buggies, a n d  a l l - t e r r a i n  v e h i c l e s . They do  no t  i nc lude  snowmobiles.
This Guide is for rating the degree of soil limitations for  u s e  b y  r e c r e a -
t i o n a l  v e h i c l e s  o n l y  w h e n  t h e y  a r e  c r o s s i n g  t h e  t e r r a i n  i n  a  r e p e a t e d
manner caus ing tra i l s  to  become barren of  vegetat ion. I t  i s  n o t  a p p l i -
cable  for  planning and des igning _ intens i ve  ORV use -area s ,  such  a s
h i l l c l i m b  a r e a s , b e c a u s e  t h a t  k i n d  o f  a c t i v i t y  i n v a r i a b l y  r e s u l t s  i n  a n
i r r e p a r a b l e  r e d u c t i o n  i n  s o i l  p r o d u c t i v i t y , w h i c h  wil l  r e q u i r e  s p e c i a l
on - the - s i t e  i nve s t i ga t i on .

O f f - r o a d  v e h i c l e s  c a n  l o w e r  t h e  n a t u r a l  p r o d u c t i v i t y  o f  t h e  s o i l s  b y
increas ing the amount  of  eros ion and by compact ing the soi l . lherefore,
the  so i l  l im i t a t i on  ra t ing s  a re  ba sed  on  the  wa te r  e ro s ion  hazard ,  t he
wind erosion hazard. and soil compaction. lhe water erosion hazard rating
i s  b a s e d  o n  t h e  s o i l  e r o d i b i l i t y  (K) f a c t o r , t h e  s l o p e  g r a d i e n t  (S)
fac tor , a n d  t h e  r a i n f a l l  (R) f a c t o r  o f  t h e  U n i v e r s a l  S o i l  L o s s  Kquation
(IISLE). T h e  v e g e t a t i v e  c o v e r  CC) factor  i s  g iven a  value  of  1 .0  because
t h e  c o n t i n u e d  u s e  o f  a n  a r e a  b y  t h e  v e h i c l e s  g e n e r a l l y  r e s u l t s  i n  t h e
format ion  o f  unvegetated trai l s  in  which the  surface  layer  of  the  soi l s  i s
d i s turbed . lhe wind erosion haeard  rat ing is  based on the s tandard wind
erosion groups. The wind eros ion hazard i s  only  appl ied when the upper-
most layer of the soil is dry and the velocity of the wind is equal to, o r
greater than, the threshold velocity for sand grains of 0.1 mm in d i a m e t e r .
lhe so i l  compact ion rat ing i s  based on the  Unif ied engineering soi l  c las-
s i f icat ion groups  of  the  surface horizon. Tbe soi l  compact ion rat ings  in
this  &ride are for the moist and v e t  m o i s t u r e  s t a t e s . The compaction of
most  coherent  soi l s  i s  greater  for  the  moist  and vet  s tates  then for  the
dry moisture state .



Therefore, we suggest rewording lines 4 and 5 of paragraph 1 as
follovs: --“recreational vehicles only when they are crossing the
terrain in a repeated manner causing trails to become barren of
vegetation.

Chairman’s Comments to the Committee Hembers and Other Reviewers of the
Proposed Guide for RatinK  sOi1 Limitations for Dee by Wheeled Off-Road
Recreational Vehicles

The latest edition of the Guide constitutes a minor revision of the Cow
mittee’s recommendation and is intended as a “flyer” for review and cots-
ment  . The only changes from the Guide circulated for review are the
additions of 0.5 T A/yr.  under water erosion hazard (MlJSLE) (to accommodate
nonrenewable soils), and the wording “soil compaction” in lieu of “soil
strength.” Both compactive effort and soil moisture state have such over
riding influences on “soil strength” that use of the term does not corre-
late well with soil class and may confuse rather than clarify the meaning
intended. On the one hand. we are using the term to evaluate the impacts
upon plant growth and on the other hand we are using it to evaluate bearing
capacity from an engineering veiwpoint. Dave HcNabb,  Extension Watershed
Specialist for the Oregon State IkZversity  Forestry Intensified Research
Program (FIR), has studied the impacts of tractor logging on Southwest
Oregon soils (unpublished). (Note: Tractors can be considered off-road
vehicles.) He has concluded that soil strength increases with increase in
compactive effort and that some soils are moisture insensitive (HI) and
some soils moisture sensitive (MS) to compaction at low compactive efforts.
Also, that logging vehicles impart low compactive efforts to soils. ‘lhe
number of passes by ORVs  is equivalent to compactive effort. That is, the
greater number of passes the greater the ccmpactive  effort. A low number
of passes would correlate with low compactive efforts. This has been shown
by studies in the California Desert (BIN - California State Office).

I have incorporated Charles 8. HcBlroy’s recommendation to substitute “soil
compaction” for “soil strength” as a criterion for rating soil limitations.
I realize that this is a minority recommendation but it is forthcoming from
an expertise quite knowledgeable in soil engineering interpretations.

Clifton Deal. Soil Hechanic  Engineer from SCS WNTC Portland, Oregon, has
suggested the addition Of Soil TrafficabiIitp  to the criteria for rating
soil limitations. Perhaps the addition of Soil Trafficability is worthy
of Committee consideration. Properties or qualities to be considered are
those such as slope gradient; surface rock fragments; surface rock out-
crops; puddling potential, wet (using R values); depth to the wet state at
time of use or drainage class; flooding. The Soil Trafficability addition
would then allow for deletion of the present &ide for Rating Soil Limita-
t ions for Off -Road Trai ls ,  NSE, Part II, Section 403.6 (bl, USDA SCS,
1979, which is primarily a Soil Trafficability Guide for ORV Trails.
Pomerening’s first approximation of the Guide contained Soil Trafficability
criteria as well a* soil vetness  c r i te r i a . If the Committee members are
in favor, these could be incorporated into the Guide, with little effort.

Some minor changes suggested by the reviewers have been made in the vord-
ing of the narrative  preceding the Guide.
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comes from Forest  Soi l  Scient is ts  who are  concerned because  the  cr i ter ia
r a t e  m o s t  f o r e s t l a n d  a s  s e v e r e l y  l i m i t e d  f o r  o f f - r o a d  v e h i c l e  (ORV)  u s e
p r i m a r i l y  b e c a u s e s l o p e  g r a d i e n t s  u s u a l l y e x c e e d  1 0 %  o n  f o r e s t l a n d ,
a s s i gned  s l ope  l eng th s  a re  d i f f e ren t , C factor  di f fers  and R factors  are
higher. A l so , the  problems seem to  be  gully  eros ion instead of  sheet  or
r i l l  e r o s i o n  o n  f o r e s t l a n d . Uowever, g u l l y  e r o s i o n  n o r m a l l y  b e g i n s  a s
s h e e t  o r  r i l l  e r o s i o n . Horeover, t h e s e  c r i t e r i a  a r e  n o t  i n t e n d e d  f o r
appl icat ion to  hi l l  c l imbs  as  s tated in  the  narrat ive  port ion of  the  Qride.
The R factor used should be determined from the beat available local rain-
fal l  data  and runoff  data  for  areas  receiv ing s ignif icant  amounts  of  snov-
fal l ,  not  from regional  R f ac tor  maps . The C factor has been adequately
addressed by Dissmeyer and Foster.

Eight responses recommended the need for additional properties, qualities,
or o t h e r  c r i t e r i a . T h e s e  i n c l u d e d  f r a g i l i t y ,  s l o p e ,  p e r m e a b i l i t y ,  f l o o d -
ing,  sodium absorpt ion rat io  (SARI, exchangeable sodium percentage (ESP),
energy i m p a r t e d  t o  t h e  s o i l  (compactive  e f f o r t ) ,  s o i l  d i s p l a c e m e n t ,
p u d d l i n g  p o t e n t i a l ,  d r a i n a g e  c l a s s ,  s o i l  t r a f f i c a b i l i t y ,  s o i l  m o i s t u r e
reg ime ,  du s t ine s s , p e r c e n t a g e  o f  s u r f a c e  c o a r s e  f r a g m e n t s ,  w o r k a b i l i t y ,
and v isual  ef fects .

Specific Remarks From Reviewers

1. On USLE

a .

b.

c.

d.

e.

f .

g.

A major  factor  in  the  USLE may prove to  be  ident i fy ing soi l  loss
t o l e r a n c e  CT) factors for rangeland soils.

Realistic T factors may prove to be critical if  the USLE is to be
used in evaluating ORV areas.

We strongly feel that the USLE. or its modification, MUSLE,  shou ld
not be used to evaluate vater  erosion hazard because USLE estimates
sheet erosion and most of the erosion caused by ORVs will  be gully
eros ion.

Referr ing to  soi l  loss  on a  “per  acre” bas is  could  be  mis leading
i f  t he  ac tua l  l o s s  i s  con f ined  to  the  spec i f i c  ORV t ra i l s  wh ich
represent very small acreages.

The cover  f ac tor  o f  1 .0  i s  t oo  h igh . A c o v e r  factor of 0.72 or
-0.85 for bareland  from Table  4  t i t led  C Factors  for  Mechanical ly
Prepared Woodland Sites (Procedures for Computing Sheet and Rill
Erosion On Project Areas, Technical Release No. 51 (Rev. 2). SCS,
1977.,  p. 11) would be more appropriate.

I  d o  n o t  f e e l  a  n a t i o n w i d e  g u i d e  w o u l d  b e  f u t i l e . Suggest  a
c o r r e l a t i o n  framevork  us ing soi l  mois ture  and temperature  regimes
to accomplish this end.

T h e  s l o p e  length  of 7 2 . 6  f e e t  ia t o o  h i g h  f o r  n o n a g r i c u l t u r a l
land. A slope length of 10 or 20 feet would give a more accurate
slope length factor on forestland or rangeland.



h .

I.

j.

k.

1.

m.

n.

0.

C e r t a i n  v e g e t a t i v e  t ype s  con t r ibu te  su f f i c i en t  l i t t e r  t o  change
the USLE cover  factor .

Perhaps  the C factor should be a variable that would be a constant
w i t h i n  f i x e d  s l o p e  c l a s s e s  ( i . e . , a  v a l u e  o f  1 . 0  f o r  s l o p e s  l e s s
than ax, (1 value of 1.5 for slopes between 9 and 15%, and a value
of 2.0 for slopes greater than 15%). By varying this value, at
least we are indicating that cover hasp an impact on erosion and
its impact increases as the slope increases.

The A factor depends on several variables that are not intrinsic
to  ind iv idua l  so i l  s e r i es , lhe l imitations should be detai led
enough to address these factors more directly.

The T values used may allow excessive soil losses for many western
arid soils which are nonrenewable. Therefore, a  se t  o f  c r i t e r ia
is needed for determining renewable vs. nonrenewable soils; (e.g.,
precipitat:ion. hardness of bedrock, contents of salts, and agricul-
tura l  vs . nonagricultural  potential ) . New Mexico has assigned
separate T designations for different soil depths for both r e n e w -
able and nonrenewable soils.

For evaluated sites the proposed rating criteria seem to substan-
tially underpredict soil losses.

I t  s e e m s  t o  u s  t h a t  t h e  s o i l  f a c t o r s that determine a s o i l
resistance, or  susceptibi l i ty  to  gullying,  shou ld  be  cons idered
rather than the USLE.

During the testing period, it is hoped that measurements will be
made to evaluate the effect of compaction on the erodibility of
the  so i l  ( i . e . , the effect on the K factor).

I believe the K factors for estimating water erodibility should be
modified by the influence of exchangeable sodium content.

2. On Wind Erodibility Groups (WE&)

a. The use of WCs alone for the wind erosion potential seems over-
s impli f ied. Topography, surface roughness, vegetation and rock
fragment content can all affect the wind erosion potential.

b. I find placing soils into Wind Erodibility Groups difficult using
the table supplied by the SCS. Not a l l  t ex tura l  c lasses  are
covered  by  the  tab l e  ( i . e . , sand and loamy coarse sand). No
guidance is given to the effects of rock fragment content, erosion
pavements, rock out crop, slope and slope complexes.

c. T h e  w i n d  e r o s i o n  h a z a r d  c r i t e r i a  a p p e a r  t o  b e  i n c o m p l e t e .  T h e
dra f t  c r i t e r i a  a re  comparab le  t o  u s ing  the  K  v a l u e  f o r  w a t e r
eros ion harsrd. I would recommend as criteria either the number
of days soil blowing exceeds a given value or criteria analogous
to  the  water  eros ion hazard cr i ter ia  ( i .e . ,  A = ickl for T of :).
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d . S o i l  b l o w i n g  d o e s  n o t  a d e q u a t e l y  c o n v e y  t h e  m e a n i n g  I  l i k e .
Perhaps blows easily or erodea  easily - wind would be approved.

3. in Soil Strength

a. I  s trongly  disagree with  the  third  soi l  property  or q u a l i t y ,  “ s o i l
s t r eng th ,” used  in  th i s  Qide. The background data refers to the
use of bearing capacity, CBR and R values for the various Unified
S o i l  C l a s s e s . One cannot use the numbers quoted unleaa  the area
o f  l oad  app l i ed  i s  spec i f i ed . The developers  of  th is  Guide are
t r y i n g  t o  m a k e  t h e  p r o b l e m  o f  s o i l  c o m p a c t i o n  a  s o i l  s t r e n g t h
problem. Why not  cal l  th is  property  “Soi l  Compact ion”? After
a l l , this is what we are concerned with here. In a  moist  s tate ,
t h e  t i r e s  o f  t h e  o f f - r o a d  v e h i c l e s  w i l l  c o m p a c t  t h e  s o i l  i n t o  a
dense  atate which makes it more difficult to establish or maintain
v e g e t a t i o n . I have shown proposed changes, in red, on the attached
pages 6, 7, 8, 9, 10 and 11. Note that if the property is changed
to “Soil Compaction,” only one minor change is recommended in the
“Limits”  plus  a  change in  the  “Restr ict ive  Feature.” ( N o t e :  I
have incorporated this proposal by Charles H. McElroy, Head of the
Soi l  Mechanics  Iab, SCS S N T C ,  Ft. Worth, Texas, in a revised set
of proposed guidelines for review).

b. Ihe use  of  soi l  s trength as  a  rat ing cr i ter ion seems inappropriate
for  th i s  Gu ide . Strongly  suggest  something l ike  “Soi l  Traffic-
a b i l i t y ”  b e  u s e d . lhis wi l l  convey the  so i l  property  or  qual i ty
t h a t  i s  r e a l l y  i n v o l v e d  w h e n  e v a l u a t i n g  a  s o i l s  l i m i t a t i o n  t o
wheeled off-road vehicle use. Soi l  s trength can be interpreted to
represent many other things than desired and is only very roughly
represented by soi l  c lass . Ihe major conc.ern  seems to be whether
t h e  s o i l  w i l l , under  moisture  ranges  from moist  to  wet ,  support
the expected wheel loads and use. ‘Ihis involves  many other  so i l
charac te r i s t i c s  than  so i l  s t r eng th .  such  a s ,  cons i s t ency ,  pumping
(punching shear  res is tance) ,  capi l lar i ty ,  and workabi l i ty . Al l  of
these  i tems are  more readi ly  re lated to  so i l  c lass . (Note: Com-
ments from Clifton E. Deal, Soi l  Mechanics  Engineer,  SCS WNTC,
Port land, Oregon. I have addressed these in the Comments of Chair
man to Committee Members  and Reviewers).

c. Soil strength is a g o o d  f a c t o r  a n d  t h e  c l a s s  l i m i t s  a p p e a r
s a t i s f a c t o r y .

d . The proposed Guide appears to have a limited usefulness in areas
where  the  sequence of  so i l - moisture  s tates  i s  not  the  same for
e v e r y  s o i l . I do not believe it  would adequately segregate soils
in  humid areas. Perhaps  the  ra t ing  shou ld  cons ider  bo th  so i l
strength and soil moisture regimes.

e. Because of time and cost involved in obtaining laboratory data for
some parameters, field oriented procedures would be preferred for
so i l  s t r eng th  c r i t e r i a .



f . Pomerening mentions the absence of  soi l  drainage c lass  cr iteria
(p. 10. under Discussions of Comments...) but does not explain why
none were included for  depth to  water  table  or  soi l  drainage
c lass . Three concerns related to soil strength and disturbance
are displacement, compaction, and puddling. It  is  impossible  to
represent all three concerns by the same scale of Unified Classes.
For example:

(1) Soils in the CH class are among the most easily puddled when
wet, but among the most resistant to displacement when dry.

(2) Soils in classes SP and GP are among the most easily displaced
when dry, but among the most resistant to compaction when wet
and practically immune from puddling. Soils in these classes
have greater strength moist than dry.

(3) Soils in classes SC and GC are some of the most readily com-
pacted when moist, but are intermediate in susceptibility to
displacement and puddling.

In conclusion, soils with Aridic,  Ustic, and Xeric  moisture regimes
should be rated for soil strength under dry conditions, as well as
under moist conditions, and very poorly drained soils should be
rated for soil strength under vet conditions. Slope gradient is a
factor in soil displacement, particularly under dry conditions when
the soil can be thrown farther by spinning wheels.

4. Overall Rating

a. The proposed ratings are not tied to use parameters that can be
manipulated by a land manager such as:

(1) Amount  of  use that  can be accepted in terms of  number of
vehicles, kind of vehicles, and frequency of use.

(2) Timing of use, as season of year and intervals between uses.

b. It  took several  t imes longer  to  rate  soi ls  using this  proposal
than using the 1978 system.

c. This new system makes i t  a l l  b u t  i m p o s s i b l e  t o  r a t e  a n y  s o i l
“slight .‘I (Rote: In  Coachella V a l l e y ,  C a l i f o r n i a ,  2 2 %  o f  t h e
soils rated as having only slight limitations for use by wheeled
ORVs.)

d . The case built by the Comittee  seems  s t rong  and  we l l  wor th
test ing; once adequate testing is done, the Committee should then
make appropriate recommendations.

e. Random travel on Montana landscapes will not result in the removal
of vegetation. Therefore, the  C  fac tor  w i l l  no t  be  1 .0 . But
repeated use of trails by ORVe will cause vegetation to be lost.



Sulrmary  Evaluation and Review of Response to Field Testing of
Propoak Guide to Rating Soil Limitations for Off-Road Vehicles

Results of the review of the 1982 Western Regional Technical Soil Survey
Work Planning Conference (WRTSSWPC)  Proposal I (44 response81  I concur:

1. With the propoeed Modified Universal Soil Loss Equation ‘&ISLE) concept
for evaluating the water erodibility hazard:

‘Yea 33 _No 9

2. With the proposed A value limits:

Yea 28 _No 16

3. With the proposed concept for evaluating the wind erodibility hazard:

Ye8 37 No ~6-

4. With the  proposed  wind erosion hazard l imits :

Yer 36 No 7-

5. With the  we of soil s trength es  a  rat ing cr i ter ion:

Yea 40 NoA

6. With  the  proposed  concep t  o f  u s ing  the  Un i f i ed  C la s s i f i ca t i on  fo r
evaluat ing roi l  s trength:

Y e s  40 No 3-

7. With the proposed soil strength limits for alight, moderate and severe:

Yes 39 No 4-

(Write-in)

8. Need for  addi t ional  propert ies ,  qual i t ies ,  or  other  cr i ter ia :

Y e s 8  N o 2 No comment- -

General Reactions From Reviewers

34

The two mo.st  c o n t r o v e r s i a l ,  o r  d e b a t a b l e , c r i t e r i a  a p p e a r  t o  b e  t h e  A
v a l u e  l i m i t s  a n d  t h e  n e e d  f o r  a d d i t i o n a l  p r o p e r t i e s ,  q u a l i t i e s ,  o r  o t h e r
c r i t e r i a . The debate  center ing around t h e  A  v a l u e  d i r e c t l y  i n v o l v e s
diragreement with acceptance of the Determinant of Soil Lose Tolerance  or
T value. This is readily understandable because the estimated time frame
for  the deve lopment  o f  one  i nch  o f  a  hor i zon  d i f f e r s  among  so i l  taxa.
Eight  of  those  responding fe l t  that  addit ional  propert ies  or  qual i t ies  are
needed. Fbxh o f  t he  r e se rva t i on  expre s sed  abou t  t he  p roposed  c r i t e r i a
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Committee 4: Educational Requirements to Meet Future NCSS Needs

Chairman: Cliff Montague, Dept. of Plant & Soil Science
Montana State University
Bozeman, Montana 59717

Max Daniels (SCS-ID)
Doug Pease (SCS-AZ)
Jerry Simonson (OSU)
Leroy Daugherty (NMSU-NM)
Louis Fletcher (SCS-Alaska)
A. Ford (SCS-WNTC)
Don Stelling (SCS-NCC)
Byron Thomas (BLM-Oregon)
D.M. Hendricks (U of A - Arizona)
James Carley (SCS-WA)
Herb Holdorf (USFS-Montana)
Darwin Jeppsen (BLM-ID)

Charges:

(1) Develop an idealized curriculum in soil science (starting with the
curriculum developed by the Southern Regional Conference).

(2) Work with the Office of Personnel Management to make their soil
science evaluation criteria known to the universities and advise
the Office of Personnel Management regarding the adequacy of the
criteria (including the possibility of credit for geology-soil
field experience).

(3) Assess multi-agency soils training needs and methods. Propose
ways to involve all relevant agencies and the universities in
mutually beneficial cost-shared training programs.

(4) ;;;;;s training needs for state or regional level agency soils



REPORT OF COMMITTEE FOUR -
EDUCATIONAL REQUIREMENTS TO MEET FUTURE NCSS NEEDS

June 28. 1984

Charges And Recommendations:

Charge 1: Develop An Idealized Curriculum in Soil Science (Starting with
the Southern Regional Conference Curriculum)

Recommendation: The Committee will recommend a prioritized course
curricula list for Soil Science, based on results of the ques-
tionnajre distributed at the 1984 El Paso meeting.

Charge 2: Work With the Office of Personnel Management to Make Their Soil
Science Evaluation Criteria Known to the Universities. Advise
the Office of Personnel Management Regarding Adequacy of the
Criteria

Recommendations:

1. Recommend that OPM consider the prioritized course list
curriculum as a supplement to its current rating criteria.

2. Recommend to OPM and universities that coursework in
personnel management and/or public relations be part of the
curriculum in Soil Science.

3. Recommend to National Soils Technical Work-Planning
Commi~ttee that the OPM rating system for entry level soil
scientists be made public.

Charge 3: Assess Multiple Agency Soils Training Needs and Methods.
Propose Agency-University Mutually Benefjcial Cost Shared
Trainj~ng Programs.

Recommendations:

1. We identified a need for training jn computerized data
processing. The committee recommends investigating
university extension and cooperative education programs for
application to NCSS training needs.

2. The committee identified a need for SCS-type training for
agency soil scientists. The committee recommends reminding
agency heads that the SCS can usually provide training If
requested. Policies of Interagency cooperation should be
documented and publicized.

3. The committee recommended that soil scientists need
practical experience with soils information users. The
committee recommends contacting administrative heads of
agencies to encourage short-term practical experiences for
soil scientists via temporary reassignment or Inter-agency
personnel exchange.



Charge 4. Assess Training Needs for State or Regional Level Agency Soils
Staff

1. Solution - Propose more joint agency-university research
projects centered around areas of research excellence.
Have agencies identify research needs and contr ibute
funding (for graduate students?) and personnel to do
field-related research with university supervision and
publ icat ion  of  pert inent  resul ts .

Recommendation to Continue Committee Four

The committee recommends that it be continued to pursue the following
charges:

1. Suggest that compilation and writing of a soil survey
report could be a graduate thesis.

2 . Report on approaches to providing experience with computer
manipulation (microcomputer. geographical and spatial
information systems) of  soil  data for students a n d
pract ic ing  so i l  sc ient i s ts .

3 . Propose that OPM usa reference letters as components of its
entry level  soil  scientist  evaluation system.
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Appendix I. Idealized Curriculum In Soil Science

Sixty participants at the 1984 Western Regional Soil Survey Work

Pl~anning Conference completed a questionnaire designed to rate and rank

various courses required to earn a B.S. in soil science. The questionnaire

was a course list developed from the Proposed Soil Science Core Curriculum

of the 1980 Southern Regional Soil Survey Conference. These courses were

grouped according to Minimum Core Requirements for ARCPACS Certification

(Agronomy News, November 1983). Participants rated each co"rse according

to the following criteria:

3 points =

2 points =

1 point =

0 points =

Course  is necessary

Course is important

Course is desirable

No comment

Table 1 summarizes the

Table 1. Courses ranked by

ratings

average

for a B.S. in soil science

but not needed

of all participants.

rating score.

CO"E%? Ranking Average (n==60)
__-._._. -~.

I. Professional core Courses
Soil Chemistry 1 2.83
Soil Genesis Classification & Survey 2 2.81
Introductory Soils 3 2.80
Soil Physics 4 2.67
crop sciences 5 2.28
Soil and Land Use Interpretations 6 2.23
Soil Fertility 7 2.00
Soil Mechanics 8 1.91
Drainage. Irrigation & Erosion Control 8 1.91
Soil Bioloev and Microbioloev 9 1.88
Forest and-iange Soils -I 10
Soil Judging 10
Soil-Plant Analysis 11
Sol1 Geography 12
Saline-Alkali Soils 13
Soil conservation 14

.86

.86

.80
75
:68
.67

--
(Table continued)
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Table 1 (continued).

COUl-Se Ranking Average (n-60)

I I . Supporting Core Courses-Basic Sciences
General Chemistry and Lab 1 2.85
College Algebra 2 2.78
Computer Science 3 2.62
Physics 4 2.45
Trigonometry 5 2.40
Organic Chemistry and Lab 6 2.38
s t a t i s t i c s 7 2.35
Analytical Chemistry 8 2.22
Calculus 9 1.88
Physical Chemistry and Lab 10 1.85

III. Other Supporting Core Courses
CoImnunications
GeomorphologylPhysiography
Botany
ECOWYlliCS
Air Photos/Remote Sensing
Plant Identification & Taxonomy
Physical Geology
Plant Physiology
Ecology
Introductory Plant Science
Introductory Biology
Clay Mineralogy
Engineering
Hydrology/Croundwater  Geology
Range Management
Glacial  Geology
Histor i ca l  Geo logy
Stratigraphy
Plant Pathology
Sedimentation
Meteorology
Introductory Animal Science
Petrology
Geochemistry
Animal Nutrition

1 2.74
2 2.49
3 2.39
4 2.39
5 2.26
6 2.26
7 2.16
8 2.12
9 2.08

10 2.04
11 1.91
12 1.89
14 1.83
15 1.74
16 1.69
17 1.61
18 1.56
19 1.51
20 1.43
21 1.41
22 1.38
23 1.37
24 1.33
25 1.27
26 1.09



Table 2 presents

prepared by combining

Core Requirements for
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a" idealized curriculum in soil science. Table 2 wns

the rankings and ratings in Table 1 with the Mjnimum

ARCPACS Certification (Agronomy News, November 1983).

Courses were placed in Table 2 according to their average rating up to the

number of credits required by ARCPACS in the various categories.

Tabl~e 2. Idealized Curriculum for B.S. in Soil Science.

.-._

COUrSe Approx. Quarter Hours

7. Professio"al Core courses
Agronomic Core Courses

Crop Sciences 9
Soil, Sciences

Soil Chemistry 4
Soil Genesis, Classification and Survey 4
Introductory Soils 4
Soil Physics 4
Soil and Land Use Interpretation 4
Soil Fertility 4
*Additional credits from: 4-..

Soil Mechanics 37
Drainage, Irrigation and Erosion Control
Soil Biology and Microbiology
Forest and Range Soils
Soil Judging
Soil-Plant Analysis
Soil Geography
Saline-Alkali Soils
Soil Conservation

Il. Supporting Core Courses - Basic Sciences
Basic Science Core Curriculum

Physics 4
statistics 4
Chemistry

General Chemistry and Lab 8
Organic Chemistry and Lab 4
Analytical Chemistry 4
Physjcal Chemistry and Lab 4

Mathematics
College Algebra 5
Computer science 4
Trigonometry 5

27
Other Recommended Course:

CSlClJlU.5

_---____
(Table continued)
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Table 2 (continued)

CCJUTSt? Approx. Quarter Hours

I I I . Other Supporting Core Courses
Biol&$

Botany 4
Plant Physiology 5

Communications
Speech 4
Technical Writing 4

ECOlKMlliCS 5
Geology

Geomorphology/Physiography 3
Physical Geology 3

Engineering 4
*Additional credits from: 3

Air Photos/Remote Sensing z
Plant Identification and Taxonomy
Ecology
Introductory Plant Sciences
Introductory Biology
Clay Mineralogy
Mineralogy
Hydrology/Groundwater  Geology
Range Management
Glacial Geology
Historical Geology
St rat igraphy
Plant Pathology
Sedimentation
Meteorology
Introductory Animal Science
Petrology
Geochemistry
Animal Nutrition

** Total Credits 114

* Listed by order of ranking.
** This leaves 70-80 credits for courses outside the soil science major.

.

.

*

.

113
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In conclusion,  Table 2 presents an idealized core curric~~lum in soil

science. However. it is only a general guideline reflecting the requirc-

mcnt~ of ARCPACS and the ratings of participants in the Western Regional

Soil Survey Work Planning Conference. For proper application, the informa-

tion in Tables 1 and 2 must be interpreted and applied to particular

s i tua t ions .
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Appendix II. Summary of Discussion Session on 5/21/84

Charge 2

The secret rating systems could be obtained via the Freedom of Infor-

mation Act. All discussants feel the current system is unfair.

University should send course outline to the raters in each state.

was suggested that OPH utilize reference letters in the application

process.

Charge 3

Recommendation 2 SCS Type Training

SCS, as leader of NCSS, has a responsibility to make training

available to other agencies. The other agencies should be reminded

this. Several universities offer specialized training courses

(Florida, Oregon State). The potential role of Extension should be

explored. SCS is developing instructional modules which will be

available to other agencies and universities.

Recommendation 3 Need for Practical Experience with Uses of Soils

Information

The Forest Service and BLN could offer land management experi-

It

o f

ences to SCS soil mappers. Exchanges could be very short and inexpen-

sive to provide experience in a specific area.

Agency soil scientists also need training in legal, sociological,

and economic skills.



Committee 5

Chairman: Robert kurisse

This committee has completed final report which has been sent out

and reconends to be dropped.

This recommendation is accepted, however, the final report will be

presented at the 1984 meeting.



Soi l  Interpretat ions  Cowittee  Report

Introduct ion

00 April 27 and 28, 1982, Members  of the  Interpretat ion  Committee  met in
Port land, O r e g o n  f o r  t h e  purpose of respooiiog  to the iocerpretacions
submitted to the Coraittee  Chairman per the February 23.1982 letter
( copy  at tached) .

S p e c i f i c  o b j e c t i v e s  were 8s follovs:

1. Reviex  the respooses aod deter-mine the appropriate disposition
o f  e a c h :  i . e .

a .  Subject  each  i tem to  a tes t  o f  se lec ted  cr i ter ia  for  poss ib le
inclusion in t:le S C S - 5 , or  o ther  su i tab le  locat ion .

b .  For  those  i tems meet ing  the  cr i ter ia ,  se lect  cr i ter ia  for
making  interpretat ions  or  make prov is ion6  for  obta in ing  cr i ter ia ,  60
that they can be f ield tested during the next tvo years .

2 .  Respond to  the  suggest ions  for  re -evaluat ing  cr i ter ia  for
ex is t ing  interpretat ions  in  accord  with  (b) a b o v e .

3 .  Agree  oo a procredure  for  d ispos i t ion  o f  i tems  not  inc luded .

The criteria for determining vhether the suggested interpretation should
be  inc luded , vhether on the Form SCS-5 or not,  are 8s follows:

1. Hust have more than loch1 o r  l i m i t e d  r e g i o n a l  s i g n i f i c a n c e .

2. Hust be  ab le  to  interpret  f rom so i l  propertie  (or r e l a t e d  l a n d
propert ies  normal ly  ident i f ied  in  so i l  surveys ) ,  or  propert ies  and  first
o r d e r  interprerstions.

3. Hust hsve  received a minimum of two responses plus a
committee members present coocur.

major i ty  o f

Comictee  Hrobers P r e s e n t  were  : Dick Dierking, SCS, LWSC,
L o u  Lsngan  SCS,  WE;TSC,  Don Jones ,  EM, Oregoo (one day)

Walker,Jerry  Latshaw  SCS,  Oregon,  Byron ‘Thomas,  BL., Oregon , L a r r y
EL% (Range  Conservat ionis t ,  Oregon) ,  Earl Alexander ,  USFS,  Pac i f i c
Southvesc  Region, and bob Heurisse, USFS,  Pac i f i c  Northwest  Region ,  C‘nairmaa

Suggested  Nev Tnterpretations

A total of 22 vritten  and phone responses were received from the 60
1e:ters  request ing  needed  interpretat ions .  The  responses  were highly
var iab le  and  f requent ly  re f lec ted  loca l  needs  or  des i res . SOme
responses  deal t  wi th  ex is t ing  interpretat ions  and  others  suggested
adding  to  the  so i l  proport ies . A summary of the request for new
Interpretrat ions  i s  in  Table  1 .





A 6  shorn in t h e  t a b l e , s e v e r a l  o f  t h e  s u g g e s t e d  i n t e r p r e t a t i o n s  f a i l e d
t o  meet t h e  co=ittee  criteri a for consideration to d e v e l o p
in terpre ta t i ons .  The  reasons were because  o f  on ly  loca l  s igni f i cance  ,
i n a b i l i t y  t o  i n t e r p r e t e  f r o m  so i l  p r o p e r t i e s ,  insufficiant  knouledge,or
t h e  committee  d id  not coocur on t h e  n e e d . T b e  s p e c i f i c  reasoos f o r
d i s p o s i t i o n  o f  t h e  requests  are  expla ined  by  the  codes  in  the  key  to
table  1 .

Key t o  t a b l e  1 :

Sodes u s e d  t o  shov the  trearment o r  d i s p o s i t i o n  b y  t h e  comitte

L  - L o c a l  o r  s i t e  s p e c i f i c  ioterpre:ation.  In some  cues, i t  m a y  b e
dependent  upon management  ob jec t ives  rather  than so i l  propert ies .
S p e c i f i c  s o i l  tests a l s o  n e c e s s a r y  f o r  p r e s c r i p t i o n .

Ml - Can be  best  t reated  in  the  map uni t  descr ipt ion  per  A C .

KSP - liot i n t e r p r e t e d  b y  s o i l  p r o p e r t i e s  a l o n e  o r  st a l l .  A l s o ,
so i l  propert ies  are  not  the  dominant  factors ’ . Rether,it  may be
d e p e n d e n t  0x1 equipment  6r other  cons iderat ion  such  BS c l imate ,  geo logy ,
e t c . . .

Ih’TERP  - Interpretat ion  deve loped  for  use  and  test ing  and  inc luded
in  the  appendix  to  th is  report .

O C  - Be ing  cons idered  by  o ther  committeE such  as  o f f - road
vehichles  committee  or  new committee  to  address  rsnge s i tes  and
c o r r e l a t i o n  o f  r a n g e  s i t e s .

ID - I n s u f f i c i e n t  d a t a  o r  i n f o r m a t i o n  t o  m a k e  hs a general
i n t e r p r e t a t i o n  a t  t h i s  t i n e . As  further  in format ion  becomes  avai lab le ,
interpretat ion  might  be  deve loped

EL - D e v e l o p e d  cate.gory  ca l led  Rangeland  Equipmnt  L i m i t a t i o n s .
I n t e r p r e t a t i o n s f o r  s p e c i f i c  e q u i p m e n t  t y p e s  are inc luded  in  th is
r e p o r t .

S P  - B e s t  t r e a t e d  locally,,use  o f  s o i l  p o t e n t i a l  c o n c e p t .



Because there were variations to several of the suggested raoge
ceo*ge=ent  interpretat ions, additiooal discussion q ay be l?elpful.  The
cozittee believes that suitability for livestock grazing and range
conversion suitabi l i ty  have several facets to them. That is, some
aspects are relatd to so i l  propert ies , but as a whole they are not.
Agreement was reached by the comittee  to develop interpretations for a
variety of equipment under a general heading of Rangeland Equipment
Limitations. It is recognized that this equipsent may be used for purposes
other that rangeland as described for each of the equipmert  types.

Interoretations

The interpretations developed by the comittee include: Rangelend
Equipment Limitations, including rangeland dri l l ;  rangeland disc plov;
contour furroving, subsoiling, pitting; and fencing; additional
interpretations include: planting limitations; and unsurfaced roads.
These interpretations are in the appendix to this report.

Suggested revisions and other cements

Table 2 is a suronary  of-other comments about existing interpretations,
and their  cr iteria , estimates of soil properties and other general
comeots. Committee  explanation in response to these items follovs:

Exist ing interpretations and their criteria

a. Reforestation potential - This is a more general term than
seedling mortality. Therefore it is more difficult to make an
in:erpretatioo  from soil properties. It is recognized that there are
certain limitations to the seedling mortality criteria. These can be
overcome by suggesting local criteria and publishing in the report.
Also , the committee  is  proposing criteria  for  plantabi l i ty  vhch is one
part of  reforestat ion potential . This, combined with criteria relaxed to
plant available water, as in the seedling mortality criteria ,  should
be adquate for most situation.

b .  S u i t a b i l i t y  for’logging - Tbis is a much more general
intreprepation than equipment  limitations and further removed from
soi l  propert ies .

C. Productivity in ft.3/ac./yr, in place of site,index - This is
included in the ordination symbol so already is part of the FORE: 5.

d. Drainage (properties below 40 inch depth) - There are existing
drainage guides in the states which are more appropriate than a west
regional  interpretation.

e .  Hodify  irr igation cr iteria  - There are existing irrigation
criteria in the states and are more appropriate because of s i t e
s p e c i f i c i t y .

f.  Woodland and wildlife suitability - reasons for good, fair,
poor - Specific interpretations are made by class determining phase.
Thus, :easons  are provided.

g. Improve criteria of existing interpretations - This is a
cortinuing  process and is the responsibility of everyone in soil survey.
Suggestions for specific improvements are welcome.

120

0

.

.
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Table 2

i

*

Other Cooentf  about the Fom - 5

I.

2.

3.

4.

5.

Reviev  exirting  incer;rrtztions  and/or their c:::eria especi*llc:

L. Reforestatoo  poteoriel in place of  seedl ing mortal ity

b. SuiteL~ility  for Ioggiog  in place of or expansion of
equipng:ot l imitation

C.

d.

e .

f .

g.

Product iv i ty  in ft.‘/ ac.Jyr. in place of  s i te  index

Drainage - address properties belov 40 inch depth

Hodify  irr igation criteria

Woodland  and vildlife suitability - reasons for  good,
fair,poor

Improve  c r i t e r ia  of ex i s t ing  iotepretatioos  (general)

Estimates of soil properties

a. Improve T values

b. kdd I values (wind erosion )

c. hdd SAX

d. IDprove  est imates  of  so i l  propert ies

Present Form SCS - 5 satisfactory

Hey need differen: format for survey of dominant use
s u c h  8s voodland rangelaod, etc.. .( this option clreedy  exists)

Enlarge Regional interpretations block
(this can be accooodated  by generating own tables)

N O .

3

1

2

1

1

1

1

.

.



Esticares of Soil Properties

8.  Improve “T” values  - This is a much  debated subject (see: Journal
of Soil and h’ater Conservation,  Earth - April 1982 ).

b. Add I value - Tbis is considered in vied erodibility group.

C. hdd Sk.!1  - The  commit tee  recoqeods  adding adjacent  to salinity in
the est imate of  so i l  properries  section rrd also recomends  prov i s i on  f o r
ranges in values.

d.  Izproveestimates  o f  s o i l  p roper t i e s  - This is a continuing process
and is the responsibility of everyone in soil survey to ensure that the

best estioares  are made. Suggestions for better guides for estimating
properties are velcooe. It is alvays  possible to improve estimates
and /or  measurements  of soil properties. This can be done by making
better use of appropriate research results, consulting experienced soil
scientists and users of soil surveys as veil as improving f ield sampling
techn iques  and recognizing inherent soi l  variabi l i ty .  suidelines  for
estimzting  soil properties could be developed.
General discussion

It is obvious from the arrey of suggestions received that there is much
diversity  of  opinion about what  is, or is not needed oo the SCS Fom-5 and
uhat options are available for making spropriate  interpretat ions.  I t
is also sppsrent  that there is general lack of understanding of the
Form and the options available to meet user needs. This discussion
attempts to resolve most, if not all,,  of these  concerns . It also is
intended to improve the general level of understanding of leaking  soil
interpretations as vell as imProving the understanding of the SCS Form 5
i t s e l f .

These are several options available for making and publishing
interpretat ions. The principal means are: mapping unit descriptions, hand
generation of tables (for any taxonomic level appropriate to the survey), “se
of the re&ional interpretations block,  generation of  local
incerpretation(s)(vith  c r i t e r i a ) ,
For example,

and publication of these in the survey.
msss  vasting  interpretations are best treated in map unit

descript ions. IO fact, design of mapping unit usually are designed to
re f l e c t  mass instabi l i ty  when i t  is  important . This was discussed in more
detail in the Committee 5 report of the 1982 West Regional Technics1 k‘ork
Conference.

It also is important to point out that all the voodland  su i tab i l i ty  c r i t e r ia
are wechanically derived. Therefore, i f  there is  just i f icat ion for  other
interpretations or criteria for voodland (forestry) purposes, it is
relatively easy to incorporate them in the tables in conjunction with, or
in l ieu of , exist ing interpretations.

Recozzendz  tions

1. Abolish the interpretations committee. (This can also be
accompained by presentation of a final report at the next biennial
meeting.1



2. Establish a standing comittee of NCSS representatives, with
revolving members, to review new and revised interpretations and
criteria applicable to the Eational  Cooperative Soil Survey
program. The comittee would be similar in make-up and function as the .
comittee that revieus proposals for mending Soil Taxonomy.

3. Use all available and prudent opportunities to ensure that soil
survey party leaders, and others making and using surveys, fully *
understand the options available for making and p.Jblishing  desired
interpretations.

4. h%en ner:  or existing interpretations and criteria have had
sufficient testing and review, ensure that they are published in
appropriate handbooks and distributed to h’CSS cooperators. For
interim purposes, proposed interpretations should be placed in
handbooks, given tentative status, and after testing and review,
approve or disapprove for further use.



hppendix

Rangeland  Equiprent  L i m i t a t i o n s

This  i s  a  group o f  equipment  usual ly  ident i f ied  by  the  “rangeland”  name,
but vith applicaion  t o  a  v a r i e t y  o f  s i t u a t i o n s .  H o s t  c r i t e r i a  a r e  from t h e
ELY h a n d b o o k ,  b u t  i n c l u d e  soae m o d i f i c a t i o n s .  T h e  i o t r e s t  i s  t o  c o n f i n e  fbe
interpretatioes  to the specific e q u i p m e n t . The  interpretat ions  do  not
i n c l u d e  sitelenvironzeot  criteria b e c a u s e  o f  t h e  v a r i a b i l i t y  o f  t h e s e
a n d  t h e  n e c e s s i t y  of c o n s i d e r i n g  l o c a l  c o n d i t i o n s .

Rangeland  D r i l l
Degree  of L i m i t a t i o n s

Factors
A f f e c t i n g  U s e Slight Hoderete

S o i l  d e p t h  ( i n c h e s ) >lO >lO

Rock f ragments  - Surface 6 inches

Severe

<lO

Stones  (Z) <3 3 - 2 0 >20

.

*

C o b b l e s  (2) <15 15-35

G r a v e l s  (2) <35 35-60

Rockioes&/  (2) <3 3-15

S l o p e  (2) o--15

>35

>60

any rock
outcrop complex

D e s c r i p t i o n  - The  rangeland  d r i l l  i s  u s e d  f o r  s e e d i n g  s p e c i e s  s u i t e d  f o r
d o m e s t i c  l i v e s t o c k ,  vildlife,  f o r a g e , and/or  eros ion  contro l  purpose ,
i n c l u d i n g  s l i d e  t r a i l s , roads ides  and  other  p laces . The ratings are
i n t e n d e d  t o  r e f l e c t  e q u i p m e n t  useage or  ease  o f  mechanica l  operat ion  for
t h e  i n t e n d e d  p u r p o s e  of d r i l l i n g  s e e d  i n t o  t h e  s o i l . It  assumes that
spec ies  adapted  to  the  condi t ions  or  s i te  a n d  d a t e s  o f  a p p l i c a t i o n  a r e
a p p r o p r i a t e .

l_/ h e  r o c k i n e s s  f a c t o r  i s  t o  b e  u s e d  f o r  m a p  u n i t  p u r p o s e s .

l

.



Rangeland Disc Plow

l-

Degree o f  Limitations

Factors
Affecting Use I Slight

Soil depth (inches) >20

Rock fragments - Surface 6 inches

Hoderate

IO-20

severe

<IO

stones (:I <3 3-20

Cobbles (X1 <15 15-35

Gravels (I) <35 35-60

Rockines&./ <3 3-15

>?O

>35

>60

any rock out
crop complex

Slope

Texture

Cl5

all others

15--20 >20

c,sc,cic,sand,  -
fs, cos, v fs

Description - T h e  rangeland  disc plov is a speci f ic  type of d i s c  p l o v
designed for rugged use. It is used for  s i te  preparation,  increasing
infiltration and alleviating compaction in rsngelaod  and forested areas.

.

.



Cczrocr Furroving, Subso i l ing ,  P i t t ing
Degree of Li=i:irions

Factors
Affect ing Use I Sl ight Eoderate Severe

Soil Depth (inches) >40 2040 <20

Rock Fragments - Surface 6 inches

stones (:) a 3-20 >20

Cobbles (:) <I5 15-35 >35

Gravels (X) <35 35-60 >60

Rockiness <.Ol <.Ol >.Ol

Slope <a 8-15 >15

lextur&/ 1,6il,Cl, sl,fsl,sc s,ls, sic,c
scl, sic1

2/ Tnis is for purposes of evaluating effectiveness of the practice,
father than equipment limitation per Se.

Description - These practices are for site preparation, Increasing
infiltrs:ion, increasing root penetration and hlevieting  compaction.
Contour furrowing and pitting are more  likely to be applied to range
s i tuat i ons . Subso i l ing  may be sppl,ied  to forested areas in skid trails,
roads snd landings, in addition to range uses,

This interpretation may be of questionable value. Therefore, potential
users are requested to advise appropriate people about i:s utility.



Tree Planting Linitations
Degree of Limitation

Factors  af fect ing
Plantab i l i ty Slight Xoderate severe

Coarse frsgmer.ts  vithio surface f o o t

Gravels and Ctibbles(X) <35 35-60 >60

Stones  and  Bouldlers(X)  <15 15-50 >50

Soil depth (inches) >I0 >lO a0

Strength (moist) - very f irm extremely
firm



Unsurfaced Roads

Factors Affecrinr I
Degree of Limitation

.

.

Location and use- Slight Xoderate Severe Restristive Feature

1. Pema Frost Ice Pema Frost

2. Depth to Bedrock
140 1'h&d

soft >20
20-40
<20

<20 Depth to rock

3. Depth to Cemented
pso(in)
thick (>3")
thin (<3")

(20 Ceoented pan

4. E/Z AASHIO Group
index number

>40
>20

o-4

20-40
>20

5-a >8 Lov strength

5. ?f 41 MSETO- - Class A-4,A-5 A-6,A-7,
A-E

Low steogth

6. water Table (in)

7. Slope

6. Flooding

>60

O-30

Non
Protected

LOW
Hoderate

40-60 <40 WetL2eE.S

30-60 >601/ Slope

Rare Cormon Floods

9. Potential

Frost Action

10. Shrink-well LOV

11. 5/Fraction>3in
'T'klat PCT)

<25

Eigh Frost Action

Moderate

25-50

sIL,sI,FSL

Higb Shrink-swell

>50 Large stones

VFSL,L Dusty12. 61 USDA Texture -- -

L/ If slopes are such that hard bedrock is exposed during road excavation - reduce
rating to moderate.

2/ Thickest horizon between 10 and 40 inches

3/ GIN- (E-35) I.2 + .005 (LL-40) ] + 0.1 (F-15) (PI-lo) where f=X pass $200
sieve. If Fx 35 and PI> 10 use only part 2 of equation. use median values

A/ Use AASHTO classification only when group index is not known
A/Weighted average to 40 inches
61 Disregard unless soil is in TOR, ARID or XER suborders, great groups,or
subgroups

J3'lcp



I

Description: Limitation ratings are for the uce of soils for planning
and locstrog  ursurfaced  roads that normslly lack surfacing and are
expected to carry truck or orher automobile traffic vhen free of LIIOY.
The roadr consist of the under,lyiag local soil material, or subgrade and
the road surface of compacted local soil material, or gravel. The roada
my be graded to shed water. Normlly, the road& are constructed from
the soil at hand.

l%e suggested  criteria are the best the committee believes it cm do
at thir time. We recommend rbat engineer8 and other revicv and test the
criteria to determine their suitability.



FOR TRIAL USE ONLY---~

Fencing is the construction and maintenance of wire barriers that restrict
movement of livestock. The barriers are constructed of metal, or treated or
untreated wooden posts buried at least two (2) feet into the soil with at
least three (3) vires suspended between the post, but more commonly five (5)
wires.

The ratings are based OD the soil properties that influence ease of setting
posts in the soil to the desired depth, maintaining the desired wire tension,
and keeping replacement and maintenance cost to a minimum over the projected
life of the fence. Excavations for wooden post holes are commonly made by
power auger, while metal posts are hand-driven into the soil. Depth to bedrock
and cemented pan, and large and small stones, influence the ease of excavation
of post holes and driving posts. Flooding and depth to high water table may
restrict the season in which the fence can be constructed. Flooding’can also
influence maintenance and replacement cost. Depth to high water can influence
maintenance cost and require deeper post settings to offset the soil’s low
strength when saturated. Shrink-swell characteristics of the soil will require
deeper post settings or rock-jacks to maintain vertical post alignment.
Permanently frozen soil may lose its insulation qualities when setting posts
and result in thermokarst  topography. Post alignment and desired wire tension
is often difficult to obtain on sandy soils due to their in-place low strength.
Maintenance can also be a problem due to soil blowing. Frost action character-
istics of the soil may result in frost-heaving of the posts. Slope influences
the ease of using power augers and transport of supplies. It can also result
in surface creep during wetter seasons such as the spring dnow melt period.
Soil reaction and salinity will influence the type of post used and maintenance
cost due to corrosivity.

Soil map units that contain more than 10 percent rock outcrops should be rated
SEVERE.



FfATING
I.InlM

FOR  ‘TRIAL  USE OhiY

PROPERlY

Floodir,g

Deprh  to Bedrock
(in) Hard

Soit

Depth  LO Cemented  P a n
(in) Thick

Thin

n

HONE, RARE

> ‘0
720

> 60 2040
7 20 IO-20

< 25 25-50

c 25 25-50

Dcptb  to Hi&h water
Table (Fr)

Slope

HODSRATE

OCCEJONN

2 0 4 0
10-20

1 . 0 - 2 . 0

30-60

Lcos,u,LPS,LvFs
HIGH
-0
c3.5

a

ICE

J-EQUWI

-z 20
4.0

4 2 0
<IO

7 5 0

* s o

BIGI SlimNx-svEl.l
4 1.0 bmNTss
l PONDINC

>60 SLOPES

cos,s.ss,~s

RESTRICTIVE
lmlvw

lTP.wmOST

TUIODS

D’iFlll TO ROCK

cL?lwno PAN

IARGL  sToN?x.

S”NL  STOhTS

Too SAhQY
FROST ACTION
ExCms  SALT
TW ACID

.

.
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Conmittee 6: Correlation of Ecological Sites

Chairman: Larry Walker - BLM
Robert Klink  (BIA-AZ)
Doug Harrison (SCS-ID)
James Hagihara (BLM-RMF & RSS)
Dr. Fred Hall (USFS)
Leonard Vollard (USFS)
Ray Mann (SCS)
Thor Thorson (SCS)
Eugene Eggleston (BIA)
Dr. Gerald Simonson (Oreg. State)
Richard Dierking (SCS-WNTC)
Charles Lenfesty (SCS-NM)
Dr. Alan J. Busacca (WSU-WA)
Gerald Latshaw (SCS-Ore.)
George Hartman (SCS-WY)
Owen Carleton (FS-Reg. 3)
Will Moir (FS-Reg. 3)

Objective To develop a framework of guidelines for the process
of correlating ecological sites among themselves and
to soils.

Charges:

(1) Develop recommended standards and criteria for taxonomy of ecological
sites.

(2) Develop recommended criteria and procedures for the correlation process.

A. Among ecological sites.

B. Between soils and ecological sites.

(3) Identify necessary ADP procedures and data storage frameworks for
correlation (2A and 2B).

(4) Determine the organization and support functions which would be
needed to implement and maintain a program of ecological site
correlation.

(5) Develop a recommended structure for a technical steering conmittee
for overall direction of ecological site correlation efforts.
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Committee Report
on

Ecological Site Correlation
Stephen G. Leonard, Committee  Chairman

Preface

Because of administrative conflicts of the previous committee chairman,
Larry Walker, the committee did not have a chance to interact and provide
recommendations as a group. Fortunately, Larry provided a report
reflecting his own analysis and recommendations for the charges assigned,
which served as a focal point for the committee discussion at this
meeting.

The chsrges of the cossnittee are broad in scope and previous approaches
to each have been both diverse and controversial between agencies,
disciplines and academic groups. Bach, of course, has many good ideas
and approaches but resolution is not likely in the near future.

Therefore, we recommend that the committee be maintained and continue to
address the charges assigned. Because of the complex nature of the
cherges and concurrent work on similar issues by other organizations, the
charges may have to be amended and narrowed in scope.

Charges and Recommendations

Charge 1: "Develop recomnanded standards and criteria for taxonomy of
ecological sites."

Recommendation 1: The conunittee  will review existing work on the taxon-
omy of ecological sites and determine if this should remain a charge
or if it should be amended, modified, or tabled for future
consideration.

Charge 2: "Develop recommended criteria and procedures for the correle-
tion process."

Charge 3: "Identify necessary ADP procedures and data storage frameworks
for correlation."

Charge 4: "Determine the organisation  and support functions which would
be needed to implement and maintain a program of ecological site
correlation."

Recommendation  2: Inasmuch as charges 2 through 4 of the conrnittee are
equivalent to the charges of the Ustional Soil-Range Team (USRT). the
cocunittee should have the opportunity to review existing proposals by
the USRT and continue to work in cooperation with the NSRT on charges
assigned.

Charge 5: "Develop a recommended structure for a technical steering com-
mittee for overall direction of ecological site correlation efforts."



Recommendation 3: Additional expertise from the ecological and vegeta-
tion sciences such as regional or state ecologist, range conssrva-
tionist, forester and wildlife biologist should be solicited and with
this additional expertise would become the technical steering eom-
nittee for ecological site correlation efforts.

Because of the interrelationships between site identification and
correlation with use and management implications, the comittee proposes
to add a sixth charge: “Develop criteria for ecological site
interpretation purposes.”

.

I

Proposals by the USRT on site correlation and Resource Value Ratings
(Charge 6) will be distributed to committee  members for review, comment
and alternate proposals, if any. A consolidated report will be submitted
to the regional steering comittee chaiman  and the Director, Ecological
Science, SCS.

SGLeonard  6(6/84

.
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CHillTEE REPORT

ECO_OGIC&  Sl”;  CGRRELATlON

L a r r y  W a l k e r ,  ccmittee  chairaan

This r e p o r t  i5 b a s e d  won wrk d o n e  b y  t h e  culittee
t h r u  N o v e m b e r ,  1 9 8 2 .  T h i s  cmittee  did not f i n i s h  i t ’ s
charpes  because I ‘la5 unable to fulfill BY
reswnsibilities  a 5  rhairran  berond  a b o u t  Karch,  1983.
!+I t h e  tiae I r e a l i z e d  t h e  c o n f l i c t s  o n  rj tiae we
qoinq  t o  be m o r e  t h a n  short-tera,  i t  w too l a t e  t o
p a s 5  t h e  t a s k  o n  t o  saeone  elw.

Cur a p p r o a c h  ~5 t o  form  a  l o c a l  a r e a  rakqralp  t o
dewlope  a n  i n i t i a l  position  w h i c h  would t h e n  be Bailed
t o  t h e  larger cmeittee  a t  larqe.  T h e  l o c a l  rorkqrcup
m e t  tuo tiles ( J u n e  a n d  Hove&x, 19621. lie+r5  o f  t h e
rorkqroup  w e r e :  Cr. F r e d  H a l l ,  ecolwist,  WS;  D r .
L e o n a r d  Volland,  ecolwist,  t&S; Aw Mann, range
c o n s e r v a t i o n i s t ,  SCS;  lhor lhorsonl soil correlator,
SCSt E u q e n e  Eqqleston,  range c o n s e r v a t i o n i s t ,  HA1  A .
h e r a l d  Sianson,  profe55or,  OW R i c h a r d  Dierkinq,  6oil
rorrelator,  IMC-SCSI  a n d  welf (Larry  W a l k e r ,  range
conservationistl  Wo.

Ue i d e n t i f i e d  a  nluber  o f  a r e a 5  where  w e  w e r e  i n
aqreewnt,  and a nwber of  areas where R w e r e  n o t .

Ue all we u5inq  5ae  concept of ‘potential’
v e q e t a t i o n ;  l a y e r  by l a y e r  d c a i n a n c e  was inpatant  t o
cur  c o n c e p t 5  o f  c l a s s i f i c a t i o n ;  a n d  ue a l l  were u5inq
k i n d s ,  proportions  a n d  ammts  o f  v e g e t a t i o n  i n  scoe
m a n n e r .  E v e n  uithin  t h e s e  a r e a 5  o f  aqreewnt, bower,
m e  w e r e  n o t  c o n s i s t e n t .  D i f f e r e n t  agencies  uere using
d i f f e r e n t  l e v e l s  o f  r e s o l u t i o n  l i e .  p l a n t  arwciations
ver5u5  range 5ites1, h a d  d i f f e r e n t  c o n c e p t s  o f  t h e
&sired  b e n c h m a r k  f o r  ‘ p o t e n t i a l ’  fie.  n a t u r a l  f i r e
c y c l e s  v e r s u s  n o  f i r e ) , a n d  were win9 d i f f e r e n t
p a r a m e t e r s  f o r  quantifyin  artunt  of veqetation  t i e .
c o v e r  ver5u5 pro&ctionl. I n  a d d i t i o n ,  agencies  we
intro&tins variat5  o t h e r  p a r a m e t e r s  thw viered  a s
i m p o r t a n t  f o r  nanaqewnt  u n d e r  t h e  s p e c i f i c  mandates
f o r  t h e i r  p a r t i c u l a r  aqency.

lhe recowendations  which follw a r e  VJ p e r s o n a l.
p r e d i c t i o n  o f  t h e  general  recmmendations  which  wculd
h a v e  been  proticed  i f  t h e  mkqroup  h a d  f i n i s h e d  it’s
tasks.  P l e a s e  k e e p  i n  aind t h a t  t h e s e  reccwendations

. a r e  strictly ay am judqement  a n d  h a v e  n o t  t e e n
r e v i e w e d  o r  en&wed by the Kxkqrcup  nor the twittee
a t  larqe.

IIECCHWDATIONS

Soil  scientists  h a v e  t o l d  le t h a t  uhere R s t a n d  today

u i t h  regard  t o  c o r r e l a t i o n  o f  e c o l o g i c a l  s i t e s  i s
s i m i l a r  t o  tie t h e  s o i l  science5 Lere about 28
year5 ago. I believe this to be an accurate
asse5snent.

lhis being  t h e  case,  R should b e  a b l e  t o  p a t t e r n  a
ylcce55ful a p p r o a c h  t o  ecoloqical s i t e  c o r r e l a t i o n
a f t e r  t h e  p r o v e n  a p p r o a c h  w h i c h  MS used fa soi15,

T h e r e f o r e ,  1  p r o p o s e  t h a t  our charPe5 shculd  be
a d d r e s s e d  i n  t h e  o r d e r  rtlich  appear5 in the follainq
recmaendation5.

RECCHNDAIION  1 .

Mawe 5 : ‘Develop  a reccnended  s t r u c t u r e  f o r  a
t e c h n i c a l  steerins  ccnittee  fw o v e r a l l  directiwi  o f
ecoloqical  6ite c o r r e l a t i o n  e f f o r t s . ’

I t  i5 recmaended  t h a t  t h e  N a t i o n a l  Ccqwative  S o i l
S u r v e y  WSS)  prows.e t o  t h e  c o o p e r a t o r s  t h a t  a
N a t i o n a l  C o o p e r a t i v e  Ecoloqical  S i t e  Furvw INCESS?l
te e s t a b l i s h e d .  T h e  s t r u c t u r e  a n d  functions o f  t h e
KESS  s h o u l d  be p a t t e r n e d  a f t e r ,  a n d  p a r a l l e l  t o ,
t h o s e  o f  t h e  NC% lhese tm orqani:ations  5hculd
aaintain  c l o s e  tie-s i n  a l l  functions,  includinq  t h e
tmldinq  o f  j o i n t  5eetinq5.

AECo1IR(DATl~  I I .

Charqe  4: ‘Deterrine  t h e  orqanization  a n d  suppat
f u n c t i o n 5  rhich  wld be n e e d e d  t o  iwlewnt a n d
raintain  a progra5  o f  e c o l o g i c a l  s i t e  cotrelation.’

A  formal  5ystm  f a r  revier  a n d  certifiraticm  ty a n
a u t h o r i z e d  b&j i5 e s s e n t i a l  t o  torrelatim.
C o r r e l a t i o n  ust i n c l u d e  n o t  o n l y  tarelatim  aww
;;ies,  b u t  a15o c o r r e l a t i o n  o f  s i t e s  with wi15. A
single  aqanizaticm  c h a r q e d rith rwiw  a n d
c e r t i f i c a t i o n  o f  b a t h  ecolcqical  s i t e  a n d  5oil
c o r r e l a t i o n s  s h o u l d  be e s t a b l i s h e d .  This o r g a n i z a t i o n
should  be tamed  of the present  Us soil
c o r r e l a t i o n  s t a f f  e x p a n d e d  t o  c o n t a i n  p a r a l l e l
e x p e r t i s e  i n  e c o l w i c a l 5ite c o r r e l a t i o n . lhe
resultinq  orqanization  shculd  b e  e i t h e r  Mintained  as
a  functicm  o f  t h e  Soil C o n s e r v a t i o n  S e r v i c e ,  a
e s t a b l i s h e d  as an  interagency  s e r v i c e  o r g a n i z a t i o n
follainq t h e  c o n c e p t s  eaplcyed  i n  develwinq  the
Boise I n t e r a g e n c y  F i r e  C e n t e r .
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cooperating mbers  of the NE&

Charge 2: ‘Develope  retmended criteria and proceckms for aaxiaua  utility, the taxonav shculd be aaenable
fa the rarelrtion FrOCP55.’ to ADP applications.

A p p r o p r i a t e  c o r r e l a t i o n  p r o c e d u r e 5  mill b e
substant ia l ly  a f fected ly the type of c o r r e l a t i o n
aganizatia  established. In genera l ,  corre la t ion
procedures  should folla those Pstablished  for soils.

.
ECMl3DAlIoN  V

-Ce?.criptims of ecological sites and correlation to
soils shculd be developed and proposed ti a qualified
party leader at the field level.

Charge 3: ‘Identity necessary ADP procet)Jres  and data
storage framwork5 fcr correlation.’ .

The worksrtup  did not pro&l to this point. Basic
ADP needs could probably be segresated into three
areas:

- A  s t a t e  correlator  should  revia PropoMls  frm t h e
field and sake  reccnendations  for final correlation.

-Data storage and retrieval of raw data. A gmd
re la t ional  data  base rould  p&ably  sat is fy  th is
need.

- A  Mona1 correlator  should review recmbendations
fra the state%  and have final authority/responsibility
for rertitication.

-Correlation should be liaited  to only those ecological
sites rhich are identified in conjunction with soil
YJ~YCYS  which are covered bu an approved tWran&h  of
Merstanding.

-Analysis of data &ring the correlation process.
This  could involve such  appl icat ions as  c luster
a n a l y s i s ,  o r d i n a t i o n ,  reqressionr similarity in&xl
and association tables.

-As rith soils,  the establishment of ney  ecologica l
s i t e s  s h c u l d  be l i a i t e d  t o  s i t e s  which  lake up a

I’ significant land area.

-Data storage and retrieval of ‘correlated sites’. A
r e l a t i o n a l  d a t a  b a s e  uPuld be optic for  th is
appl icat ion,  par t icular ly  i f  50115  data could  b e
stored in the saae  data base as another ‘relation’.

NATIONAL  L IST OF sclENlIFIc RM t&Es

ffC~ATION  IV.

Charge 1: ‘Dwelope recownded  standards and criteria
fW taxonnr  o f  ecolcqical  sitn.’

As envisioned, ecological sites wculd &rive their
taxonmy  frm plant “ales, Therefore ,  the  workgrcup
rwiered  the latest editioa of the National Lirt  of
Scientific Plant Naaes.

T h e  purpose  o f  t h i s  comittee (the developlent o f  a
reconended  rettlod ct correlating potential vegetation
rith soils)  ust be the driving farce of any taxonmy
proposed.

-N_SPN  does n o t  a d e q u a t e l y  p r o v i d e  Iw r a r e ,
threatened, and endangered plants (lost are sub-taxa
rhich  are not included).

-The taxmmy w s t  be b a s e d  solelr  urn vsqetation
attritutes.

-tI_Sf?l  is confusing and has not provided a clear
authority in  the  caSe  ol aany synonyms.

-1he  taxonar aust  be capable of accepting ecological
sites frm rest of the aultitude of existing
classification srstms.

-N_SPN  has not adequately addressed sac of the more
important a n d  widespread  plants.,  such a s  t h e
sagebrush cmplex.

- T h e  taxonw s h c u l d  be develop-ad  thru a series ot
approxiaatim%  each tollwed  br test ing u i th  actua l
aPPlication  ~yef a broad area, in an approach similar
to that used in the develoraent  of ‘Soil Taxonmy’.

-The ‘family organization of NSPN is awkward to
u s e .  NW should  be  organized  by genus,  not Ly
family.

-The  resolution of the initial approximation of the
taxonowJ  aust  be capatible  rith the level of
resolution used TV the ccoperata  eaploring  the least
detailed level of resolution.

-Some cmperators  a r e  n o t  p r e s e n t l y  using  KS?%.
Mual conversion of their existing data and record5
*uld b e  e x p e n s i v e  a n d  tie consming. An AJP
ronversio” program wculd  need to be developed before
these cwperators  could participate in interagency
correlation efforts effectively.

-1he  taxonw *Ist be useable  in all areas covered by
t h e  N a t i o n a l  Cwwrative S o i l  B.WPJ  a n d  ty a l l

A PESIPLE BAND-AID

I)
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T h i s  ccmittee  ra5 f o r m e d  b e c a u s e  t h e  NC% i d e n t i f i e d  a .
p r e s s i n g  n e e d  fa t h e  c o r r e l a t i o n  o f  encloqical  s i t e s
t o  tarilitate  t h e  t a s k s  o f  soil  c o r r e l a t i o n .  Put

. a n o t h e r  wyI l a c k  o f  a d e q u a t e  c o r r e l a t i o n  o f  e c o l o g i c a l
5ite5 i5 h a m p e r i n g  5oil c o r r e l a t i o n .

= I t  i s  obvious  t h a t  ecoloqical  site c o r r e l a t i o n  i5 goinq
t o  b e  a  long,  51~ woce55. I t  i s  j u s t  a 5  o b v i o u s  t h a t
soil c o r r e l a t i o n  u&t c o n t i n u e .  Y i t h  this i n  Rind,  1
prowe  t h a t  a  b a n d - a i d  s o l u t i o n  could b e  d e v e l o p e d  i n
t h e  f a r  o f  a  taxonmy.  There  a r e  a  nurber o f  e x i s t i n q
a  proposed taxonaies  a n d  c l a s s i f i c a t i o n  system5
around . It Is w opinion that none of then are
satisfactrrry  f o r  t h e  needs of the NCSS.  T h i s  i s  b e c a u s e

a l l  o f  thw c o n t a i n  sme  r e q u i r e m e n t  t h a t  precludes
u5e b y  o n e  o r  @ore  cooperators1  o r  t h e y  a r e  ‘ c l o s e d ’
tawonaiesl  o r  t h e y  a r e  t o o  curbersa~e  f o r  o r d i n a r y
&vpto-day  “5e.

I b e l i e v e  t h a t  a  simple  t a x o n o m y  o r  c l a r s i f i c a t i o n
showing  t h e  two wst cbminaot  specie5 i n  e a c h  l a y e r
Itree,  s h r u b ,  a n d  herbacwr)  a n d  t h e i r  r e l a t i o n s h i p
u i t h i n  t h e  l a y e r  ldainant,  co-dzainant,  major
5ub-dainant)  night  p r o v e  a d e q u a t e  t o  f a c i l i t a t e  s o i l
c o r r e l a t i o n . S u c h  a  c l a s s i f i c a t i o n  night  a p p e a r  a 5
follow:

T h i s  would b e  a  site where  pnrderosa  p i n e  i s  s t r o n g l y
d o m i n a n t  over western  j u n i p e r  i n  t h e  t r e e  l a y e r ,  b i g
sagebrush  i s strongly  doainant  over  a n t e l o p e
b i t t e r b r u s h  i n  t h e  shrub layer,  a n d  bluebunch
rheatqrass  is K]Te o r  less  co-binant  uith  I d a h o
f e s c u e  i n  t h e  herbaceour  l a y e r .

T h i s  a p p r o a c h  i s  sinilar  to  @any  which  a r e  a r o u n d
wcept t h a t  i t  dws n o t  r e q u i r e  a  q u a n t i f i c a t i o n  i n
s p e c i f i c  t e r n s  l i e .  cowl ueight,  e t c . )  rhich i s  o n e
o f  t h e  f a c t o r 5  t h a t  uwally p r e c l u d e s  o n e  o r  *)Te
cooperator5  frw usinq t h e  existinq  c l a s s i f i c a t i o n
slcsters.  I t  r e q u i r e 5  a  d e c i s i o n  i f  a  l a y e r  i s  presenti
i f  so, what a r e  t h e  tuo most d o m i n a n t  species;  a n d  i s
o n e  species  w dminant  o v e r  t h e  o t h e r .  A  51ash
‘1’ i s  u s e d  t o  s i g n i f y  dominance  a n d  a  d a s h  I-’ is u s e d
t o  signify  more  o r  l e s s  co-dwinance.  T h e  l a y e r s  a r e
separated  ty tcwa5  ‘,‘. lhis c o n v e n t i o n  c o n s t r u c t s  a
f o r m a t  which  would be very amenable  to  ADP .

If  neterwy,  g e n u s  could b e  u s e d  i n s t e a d  o f  specie5  i n
5me  i n s t a n c e s .

. T h e  ta most dominant  s p e c i e s  i n  e a c h  l a y e r  accent  f o r
7 8 %  t o  o v e r  90% o f  allost a l l  p l a n t  cownities.  This
should  b e  a d e q u a t e  f o r  s o i l  c o r r e l a t i o n .

Ihe  prohction  a n d  phy5ioqnw  a r e  n o t  actcunted  f o r .  A
d e t a i l e d  accamtinq  Icover,  ueiqht, e t c . 1  ucwld a g a i n
c l o s e  t h e  c l a s s i f i c a t i o n  t o  5ome c o o p e r a t o r s .  A  ‘ s o f t ’

accounting cold be adewate.  For exuple,  each layer
could be c h a r a c t e r i z e d  a5 CENSZ ID),  IMRATE ffl),
SPAR%  IS),  o r  MRY S P A R S  IO Myf IV).

Also not accounted fa are the basis for the
ecolwical  s i t e  Iclimax  w i t h  f i r e ,  climax  rithcut
fire,  p o t e n t i a l  n a t u r a l  tcuunity Icoking  forrat&
etc.),  and t h e  cccwrator  d e s c r i b i n g  t h e  r i t e .  T h e s e
c o u l d  a l l  be i n c o r p o r a t e d  a s  5y9bls i n t o  a  b a n d - a i d
clarsification. For example:

This rxlld  t e  t h e  c l a s s i f i c a t i o n  fa a n  ecological
site d e s c r i b e d  ty t h e  U . S .  Faust S e r v i c e  MI t h e
basis of climax i n  t h e  a b s e n c e  o f  a  f i r e  c y c l e .  Ihe
s i t e  mculd be c h a r a c t e r i z e d  by a sparse  o v e r s t a y  01
tree3 fpondero5a  p i n e  rtrcm9ly  dainant o v e r  -tern
juniper),  a &rate s t a n d  o f  shrubs lbiq  sdqebrush
strongly  dainant  owr a n t e l o p e  bitterbrushl,  a n d  a
mderate  under5torg  o f  herbacecus  p l a n t s  fbluetunch
lheatqra5s  yKe  o r  less co-dainant  with I d a h o
f e s c u e ) .

This 15 rerelr  a ruggestion  of one a p p r o a c h  w h i c h
could  have  msibilities for classifying  koloqicrl
sites t o  f a c i l i t a t e  5oil c o r r e l a t i o n .

It mill be a long, difficult process  to fully
c o r r e l a t e  e c o l o g i c a l  site5  of al l  cvator5. The
accaplishrent  o f  s u c h  a  t a s k  vould  r e q u i r e  a  fanal
c o r r e l a t i o n  orsanization,  a  steerins  group
r e p r e s e n t i n g  a l l  crawratow  and  proce&rer  w h i c h
did not precluk  use by any tcwmata.  Cwelopmeet
wld probably rewire a series of ‘approxieatim’
o v e r  a n  extended  petiod o f  .years.. It eiqht  b e
mssible  t o  c o n s t r u c t  a n  interim a p p r o a c h  a t
c l a s s i f i c a t i o n  which uould  f a c i l i t a t e  soil
correlation by usins  a ‘soft’ approach.
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Ferris Allgood (SCS-UT)
Robert Roudabush (BLM-AZ)
Jim Stone (BLM-CO)
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Objective: 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. Also, are our own efforts
interfacing with what is being done nationally in the
development and implementation of data base technology?

Charges:

(1) Identify the data base management capabilities needed in the western
region by agencies and clientele having responsibilities for or
being served by the National Cooperative Soil Survey.
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(2) Identify the kinds and location of soil and/or natural resource
data bases and the hardware and software capabilities associated
with these data bases and potential retrievability.

(3) Determine potential for integrating existing data bases for
making available relevant, valid and reliable soil and
natural resource data from these data bases.

4)
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Coordination of Data Base Systems with cooperators of the NCSS is essential to
present compatible soils and resource data to decision makers (landowners,
land planning groups, land management agencies, etc.).

The three charges and brief abstract of activities, discussion, and needs are:

Charge 1 - Identify the data base capabilities needs in the Western Region
by agencies and clientele having responsibility for, or being served by,
the National Cooperative Soil Survey.

a. Data should need to input once.
b. Data base files need to be interactive.
C. Systems need the ability to transfer data between offices within an

agency or between agencies.
d. System needs capabilities of ad hoc searches and manipulation of

data-creating new files.
e. System mu8 t have easy maintenance and update of the data files.
f . Must be user friendly.

Recommendation: That a national committee on Data Base Management be
established with a subcommittee on Geographic Information Systems (GIS)
(digits1  cartography and digital data base).

Charge 2 - Identify kinds and locations of soil and/or natural resource
data bases and the hardware and software capabilities associated with
these data bases and potential retrievability.
There are several data base systems that have been developed and/or
developed, ranging from some very simple to very complicated. Several
people have developed a program for some specific job but the program has
no documentation and is not easily transferable to other users. However,
there are several operational systems mainly at the national level and are
in large main frames. Some of these are:

8.
b.

c.
d.

e.

f .
g.
h.

Soils-5 program, Iowa State Computer Center, Ames, Iowa
CERL - Corp of Engineers program using Soils-5 data, University of
I l l i n o i s
SRIS - System 2000, Ft. Collins, Colorado
NSSL - Laboratory data and some state university laboratory data.
NSSL data is in the Nebraska State Computer Center in Lincoln,
Nebraska
Westfornet - Reference data base on literature of interest of USDA
Forest Service
EPIC
Climatic data, National Climatic Center, Asheville, North Carolina
Soil Engineering Test Data - USDA Washington Computer Center,
Washington, D.C.



i. Soil-woodland and Windbreak Data Base - USDA Ft. Collins Computer
Center, Ft. Collins, Colorado

j . MUUF Map Unit Use Pile. Iowa State University Computer Center, Ames,
Iowa

k. Pedon Coding Program. University of Minnesota
1. BLM-REX Program - Denver BLM Service Center

There are several data bases that are being developed or tasted. Among these
are:

1.

2.

3.

4.

5.

6.

7.

8.

Soil Range Data Base. This base will be located in the USDA Computer
Center, Ft. Collins, Colorado.

STATSGO  (State Soil Geographic Data Base). This is in a planning
state and will be a digitized collection of integrated state general
soils map.

NATSGO (National Major Land Resource Area Geographic Data Base).
Digitized major land resource area map.

soil Data Base Management (DBMS). Thfs is being developed by SCS
National Headquarters.

Geographic 1,nformation System (GIS). This is being developed in SCS
concurrently with the DBMS.

National Pedon Coding. Developed at NSSL and being tested in several
states.

Soil Survey Legend Program. Developed in Nevada by SCS to be used on
Apple II computers. Now being tested.

Other field programs being tested are mainly geared toward the
microcomputer rather than main frames or minicomputers. System is
being used by Bob Kukachka, SSPL, Burley, Idaho. This is an
interactive system where data from several files can be used for
development of a new file, eliminating the need for duplicate entry of
d a t a . Several other employees from other states are also working on
programs.

Recommendation: That a catalog of data base programs be developed. This
could be developed through a” interagency committee in each region and they
report at the NCSS national meeting. The leadership should be at the NTC
level . Methods of transmitting information to the field could be a NCSS
newsletter or a central computer file.

Charge 3 - Determine potential for integrating existing data bases for
making available relevant,
data.

valid and reliable sort and natural resource

Presently there are only a few data bases that are accessible by other
agencies. Among these are the SCS-Soils 5, CERL, and possibly the SRIS.
Some like NSSL, EPIC. MUUF data can be obtained through the agency. The

- 2 -
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Forest Service has several programs at the USDA Ft. Collins Computer
Center that could be of value to other agencies. Information on these are
through the Forest Service.

SCS - Gordon Decker is working on a coordinated data base system linking
all soils data bases within SCS together. This includes national files
snd NSSL files.

The RLH-REX Program - Denver BLM Service Center, could be used by other
agencies through a contact with BLM.

The kinds of hardware to access the different data bases is variable.
Within SCS most national data bases can be accessed by the Harris
terminal, IBM display writer, microcomputers, and some word processors
with acceptable communications systems. Forest Service and BLM can access
through their present terminals.

Training is a” important item that was not included in the charges. If
hardware and software is available and staff is not trained in its use, it is
of little value. There are different levels of training needs.

A. Computer familiarization. There is a need to acquaint people with
computers that have “ever been around or had experience with them.
Computers can be very intimidating so a basic familiarization course
may be needed, especially for those employees who are older and didn’t
have computer equipment in school.

8. Training for specific programs and specific hardware. When new
software or new hardware is acquired, training must be provided.
Where there is a major input or change. a progressive training plan
may be needed. To make the use of ADP most effective, efficient, and
cost saving, a comprehensive training program is essential.

C. Training in application management. Some managers need to understand
the overall application of different software and hardware. They will
not need to know all the steps in the operation but it is essential
they understand the application. Training at this level will be
broader than training to those individuals actually operating the
equipment. One major problem now is that many managers do not have an
understanding of computers and their applications. Employees they
supervise know what they can do but management doesn’t understand and
this creates a lack of communication.

D. The university representative suggested that they evaluate their
programs and incorporate computer use training in student
requirements.
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Coordinatiar:  of Data Base Systems with cooperators of the NCSS is
essential to present compatible soils and resource data to decision
makers. (Land owners, land planning groups, land management agencies,
e t c . )

Items of consideration are:

Hardware - Kinds, compatibility
Software - Compatibility
Multi-level interaction - Field, regional, National
Nulti-agency  interaction - SCS, BLM, FS, states
t!u?ti-leaal - Multiagency interaction
Data processing - Remote sensed data, digitizing, electronic image

processing, soil data processing.

What can or is being done at the field level?

At this level we need access to basic soils information. We need the
capability to get infonnatior at the series level. The information
s?xwli be available in a way that allow searching and sorting on a
number of criteria. The SIRS program module in the Environmer?tal
Technical Information System is one such application. ideally the SCS
Form 6 informati@r would also be available so that mapping unit specific
data could be obtained.

The ability to integrate USC-'? information, either through a Geographic
Information System (GIS) or by itself would also be highly beneficial.
This would allow the user to produce topographic information (siopr
information?) for any area. This would' be very useful at the plannir,g
stage of a conservation plar: or soil survey area.

Each F.O. needs tc have a data base linking the cooperator with soils
and geographic data. The cooperator file would be much rrcrc data
inclcsive than is now the case. Searches and sorts of this data base
would lead to increased management effectiveness and increased conservation.
Critical areas could be automatically targeted by a computer search for
selected criteria. The possibilities for increased ccnservation  application
art excellent.

The Soils Office needs to have a ccq?rehensive  data base contaipinc ai;
the data collected during the survey. Thif information would be integrated
into the F.O. data base as well as remote data bases as it was approved
for public release. The soil survey miwscript could be easily written
as this information was gathered and would be a current interin document
during the survey. At completion of the swvey the manuscript would be
ready for publication. It could hc transmitted or copied off of the
storage medium to a tape and printed.



Kind of equipment needed for Soil Survey field office operation:

(a) Micro computer - 16 bit or 32 bit processor, 500 1: to 1
Megabite  RAM; with graphics, interactive programs, work processor,
communication capabilities.

(b) Access to IMAGE analysis equipment for quantifying mapping
unit components, inclusions, proportions of different components ueinq
Landsst  data, etc. Type of equipment: Measureonics  Co. model Ii or IJJ
or RIPS terminal, etc.

(c) Printer capable of printing graphics, letter  ouality for
reports, etc.

(d) Hand held, portable input devices eliminating the need to
write most data. These may be bar graph activated or key input or both.

.

.
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’ TcrSheibv  tiromnficid

State Soii S c i e n t i s t
boire. ID

E”CloSed is a brief discussion of what I have been doinq at l v roils office
witn a" IEH-PC micro coeouter.

EackQround

Approxiartciv  3 years ago c o m p u t e r  technoiopy becare  a v a i l a b l e  t o  help
support OUr soi I l “rvev rctivity. &t that time (IL entered into a full time
contract with the  BLil. Ye agreed to map their rdainictered lands to SC5
riandaror at the  Order 3 l e v e l . The bLH's need for rapid availability of
OUT l ropinq units find data prompted  UI to use t h e i r  nerd pro:esror and
mainframe computer.

This e x p e r i e n c e  prompted us to explore the possibilitv of using a ricro
to do ihis work in our roiir oificr. After looking the market over. a Kaoio
S h a c k  Wodrl  II was puichased; 64);, 2 SS.EE drives and a prinier. The soiiware
used ws Hadio Shack's Scripsii 2.6 and Profile II. These two programs gave
US t h e  two most necesrarv function58 i e .  w o r d  procerrinp and daiabare
l nagcBent. Jver the course of 8 months we developed l data system which
enrbicd us to Qenerate lf.U.r. legends and Tech puidc l r t r r i r l . Tne word
procersar “15 n o t very easy t o  use: it required cwbcrroae control codes and
it was difficult to reformat text. The data bare was our most easily use0
progra. and we quicklv had l rizerblt amount of information  stored. The a
bit cnvironreni imposed some rather l evere liritrtionr on our flexibiiltv
but IC were able to work around most of there: ie. 4 dipit codes relaiing
to larqe rrrinas of information. As UP rapidly approached a hiqhlv productive
relationship with the computer it moved to Lincoln, Nebraska, with its owner
ifrrd Krisrki - Chemical Anaiysic Section, NSSL).

At that point I was faced with l lrr9e decision, do I buv .v own cornouter?
If so. should it be a Th5-69 or sorrthinq ClEe. After thorough study I elected
to buv ," lSf!-r-c. T h e  follominQ are Current  develooeentr.

Currentlv

T h e  rvstea I rm prerentiv usinp  ccnsirts o f  a” Ii4i-FL wiih: 512 L Ran;
2 fi5.i.5 dzsks; orrptics card: US1 Pi3 qraphics monitor ircberi:  rni r" EPSC"

Fi-69 printer. The software consists of Yard Perfect. by SSI. (Irem. bt. !a
word processlnq package developed for a taia Generrl fiinicomputrr  rno rdaotea
to th9 iEtii eno the lnfostar data base svrtea by liicro Pro Int. lhe Coepo”e”tS
WP isolated frar each other by surge i kFl filters.

lne word oroce*tor was the f i rst  program  to becoee f u n c t i o n a l . Ircoorts.
.‘, c 5 5 . 7cch 6uide tirreriri.  etc. 111s done clecironicallv. because the l acnrne
li co-located with .  F.J.. thev shored the word processor. The progrrr ~5
•~LV to use yet very po*rrful. iYc we stril exploring  i t s  capebilrtiesr.



Eoth o f f i c e r now use the l rchine On a rrpulSr  basis. Reocrt qencrrtion
is much iarter and updates are cede l aeilv.

rile real power oi t h e  w o r d  procersor  IS realized i n  creating  HSD Unit
deSzri:ticnS md TSxrnoalc  u n i t  d e s c r i p t i o n s . There docube”tS  are rrsembied
frcr prenrr tten cdlied text and drtr l e r Q e d  frofi the kevboard.  k trsi~ that
used to tr&.e h o u r s “cu can be  d o n e  tn IS to 25 minuter. knother beneilt IS
thai the now d o c u m e n t i s  i n c t r n t i v  a v a i l a b l e  iprevicus  to  th is  all docuner,i
l rresbi v was d o n e  at t h e  5.3. w i t h  a i - 8  m o n t h  delavi. Updrtrnq,  we”
“C:elSarY. can b e  d o n e  iwedirtriv and t h e  document r e p r i n t e d  ior a ire$”
ortqinii w i t h  l l inimel rmount o f  rrtvpinp. This ic a rsil  benrirt f o r  r i i
“Sf?lS.

I Seitcicd  the tEtlS for itS ‘supoored’  ease O f  U S C  a n d  power. it has t u r n e d
Out  to b e  q u i t e  f l e x i b l e  b u t  1rck.r a rcailv  gcod repari  generaiar. The word
proceSsor can LCCCIS  the t6 files and convert them directlv into l l crge file.
ibis provides another l echSnirm to qe”erate  reCOrtS.

T h e  iiea.ibilitv o f the
wev are neroed rnc ne* data
The GE is clro relrtionii
prooerlr  l inked together .

D6 program al lows  drtr  f ie lds  to  be  inserien as
barer ca” b e  c r e a t e d  from parts  o f  exirting oneS.

and other  fib’s can b e  u p d a t e d  rutoaaticSlly  when

T h e  106 i s  i n v a l u a b l e  w h e n  f a c e d  wiih report  grnerrtian  and lack of perscnnei
rr.d tiw to 00 the job l anurilv. Custom  reoortc  t a n  b e  qenerated  ripidlv
and standard reports (iorrat s t o r e d  i n  a  r e p o r t  filei can be  generated  i n
cinutei.

TheSe rvstess have rilowei l e to serve  the cprcialitv  ncedS oi t h e  F . G .  a n d
oiher ucer S in  l tirelv and e f f i c i en t  wanner. Conridering  I urn l soils prriv
oi one. t h e s e  taskr w o u l d  have  o t h e r w i s e  r e q u i r e d  a great  deal oi time rnd
taken l e l *Sv from o t h e r  d u t i e s . In row cases I could not have dove th?
work rt a i l .

T h e  d a t a  svsitr i  II b u i l d i n g  i s  dvnenic. I t  ca” respcnd  t o  u s e r  nerds
fairlb readilv. tis it chrnqer  and growl  it b e c o m e s  more verratiie. 1 forsee
t h i s  d a t a  bate a s  being a b l e  t o  c r e a t e  t h e  b u l k  o i  P m o d e r n  s o i l  survev
l rnuscriot rhrie ri t h e  Srme t i m e  i n c r e a s i n g  c o n s i s t e n c y  and qurlitv oi the
document.

Ti,e handoutS 1  preoared  S h o w  come o f t h e  d i f f e r e n t  ouicut t”e rvstrm
generateS for mr rnd the  F.D. ‘L n e e d s . T h e  orerneads  dewnsirate  the basic
reiStionShit?r  beimeen ihe proqrrms  and t h e r e  e f f e c t  o n  t h e  oiilces i n v o l v e d .

Tne iirst exasoie. l a b e l e d  5OlL5 DFFICElFIEiD GFFliE shonS SORB oi t h e
data oatnurvs involved and their impact on the F.G.. lhelr are @ore
i n t e r r e l a t i o n s h i p s b u t  t h e  c h a r t  b e c o m e s  t o o  buav  to protrrv  then all. The
soils Giiice ior s o i l s  data brsei  p r o v i d e s  a @real deal  ci iniarmatl-”  co -
the F.G.. It iorms the basic core of l oSc oi the planninp rnd roollratlo”
aciivities  that qo o n . T h e  F . G .  can Ssseeble ihls i n f o r m a t i o n  r n d  proauce
r e p o r t s .  p l a n s .  e t c . . L

T h e  s e c o n d  errmnle.  ’ lrbrlcd %lILj  OFFiiEiSTblE  O F F I C E  inoicatcs  some oi
t h e  pathwavs  that rupport  t h e  5.t.. Senerrilv I t r i e d  t o  show  tnat t h e
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clccironic Droctcs c.ll ciiminrtc  the nerd  to reprocess iniormation bt that
lrvei. Yhat l "er is input rt the iicld level need not be reproduced at coee
taipnrr Irvel. Review  can  be l ccoeplished by rieplv  reading  the dirplrv  or
protiucing  a hard copv. The inforertion  can be revised es nrrdcd  without havina
t o  rcivpe  the e n t i r e  document. Thir l eounti to a great tier ravings  and kccpr
the eaterial  current. At present .  due  to the procerring  I&I), the inforer~ion
(LC hrvc  in certain of our ewe dvneeic  documents is UP to l year behind. The
l utoeated Crstee  wwid l llebirte these bottlcneckc  end  increase our efilc~encv.

This ir a briei overview of what I have  been doing and what  I feel can
be dcme  with the existing technoloqv.

bob Kukrchkr
Sell  Survey  Partv  Leader
burlcr.  Idaho

.

.
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SOILS OFFICE/STATE OFELa--_..__ -.-
USE OF__ _._ .-_

tllCROCOtlPUTER5~

S_I LSO F F  I  C_E

r flapping Unit Desc.

I Taxanomic  Uni t  Desc.

f lap Unit  Fi le
/ \

Field Office Tech G u i d e s

Form 6 n. u. Legends

I-lap Unit Note File

R. I.C. M.U. components

CTkTE  OFFICEL-_--..--  ,-. ,-Form 5

state Of f i ce computer can receive d&a  f r o m  t h e  f i e ld  a t  anv
time and check progress. Many surveys CESl be compared and
dupl icat ion of effort can be  e l iminated .

Party L e a d e r s cm exchange data easily and design napping units
that cover- a broader area.

S t a t e  O f f  i c e  n o  l o n g e r would need t o  r e p r o c e s s data f r o m
f i e l d .  All UUD’s, TUD’s,  Of f ic ia l  Descr ipt ions,  etc .  are s to red
in the Field/Soils Office computer. The records can be retrieved
for Ffevi ews and modif ied as necessary. When Survey is finished
a1 1 data Can be trrncmitted  directly to the N T C  and input i n t o
the automated printing system.

.
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SOILS OFFICE/FIELD  OFFlCE
U5E QF__ _-.-._

WlCROCOilPUTERS---_-_-

WORD lWOCE55GR_-~_---- - - - - DATA LWgE

H a p p i n g  U n i t  Deec. 4~ Uap Uni t  F i l e

Taxanomic  Unit Gcrc.

Of f i c i a l  Se r i es  Gesc.

Map Unit Note Fi le

t4.U. C o m p o n e n t s

FIELG O F F I C E

R a n c h  & F a r m  P l a n s

F o r m  5

C o o p e r a t o r  R e c o r d s

H a i l i n g  l i s t s

Reports

BASIC PROGRAM5.__.___-

Form 5 S i e v e Clnaly. &
K-Factor.
Enpineering  Programs

U s e  DATF\  b&E and W O R D  PROCE5SDFi to sort and manipu la te  o l d_ ___.__,__._  ._ .-_.- ~-- ----.----
and new data to produce new d o c u m e n t .

When current survew4 need to be updated urta stored
electronically tan be easily retrieved and modified as necessary.
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Thw Us* Of Micro  Comwtrrs  in l 6oils Of ircr

Burlcv So i l s

1) Word Processing.

2) Data Bare Storaqe  and R e t r i e v a l .

3) Data M a n i p u l a t i o n .

4) Electronic Comminunication iHci1. Form 5’s. Legends and Tara-
nomic Tables From Other Survev8. kccec8inp  Outside Data bases:
l q. CERL. AGNET. etc.).

5) Cornouter  Graohics  - l q . Crcatinq Block Diaqramct  Diqitizinq
foooprrohi c Sheets and Displaying Them on the CRT to HelD With
B lock  Dirqramsr Ovcrlavinq Soils. Geoloqv.  and Topographic  Jnfor-
ration  to Hcl~ i n  Landform  Analvsic.

1)

2)

3)

4)

5)

1)

2)

Word Processing

Taxanomic Clarcification Tab les .

Tech Guide liatcri al.

Series  Updctrr and New Series Descriptions.

G e n e r a t i o n  Oi flaDPinq Units and faxanomic Units .

MQ. 454.  Quarter ly  Report,  etc. Gcncratxon and UDdrte.

Data Base Management

Storage  of tlappinq Un i t  Informatron.

A u t o m a t i c  G e n e r a t i o n  8nd UDdate of F o r m  4 eased on host Cc~r-
r e n t  flrDDlnQ  InPut.

3) Outout of L e q e n d s .

4) Outout  of 6Decial Tables and Guides  For F.O. and Other  Users:
68) U.U. ‘s 6rOUDed by Range 6i te.
6) U.U.*r  Grouped bv K  F a c t o r .
c1 T o t a l  kcres  of M.U. ‘8 Using Various Criteria.

5) A b i l i t y to Search Throuqh A11 Notes and Do Automatic Compel-
rtfons Using Var ious Cr iter ia .



The work in a Soils Office involves a great  deal of text pencrrt-
ion. Wjth t h e  c o n t i n u a l  n e e d  t o  UPd8te  i n f o r m a t i o n  a word Droces-
.or quickly becomes  becomes  indispensible.  A great  deal of time
i s srved b v n o t  hevinp t o  r e t y p e  en e n t i r e  d o c u m e n t  a f t e r  each

timer l new file can be created l implv bv puttingrrvi si on. Manv
t o g e t h e r  pertm
t e x t f r o m  o n e
i s  less  s u b j e c t

Of al ready existing  f i l es . The ability to move
document to a n o t h e r is 4 qreat t ime saver  and

to error•.

1) c\LL PROGRAMS

Essential 6oftware  Reouirements

tlU5T BE ABLE TO EKCHFINGE  PATA!

21 Proqrams should be relativelv l asv to Iearn without secrific-
in9 versatilitv.

3) PrOqramS should be o p t i m i z e d for the  compute r  beinp u s e d
r a t h e r  t h a n  “one sire fits a l l ” .

4) Froqrams  8hould share et least some of the same  bas ic  commands
so as to avoId confusion when switchinp between them.

E s s e n t i a l  Hardwere R e q u i r e m e n t s

1) Hardware munt. al 1 ow for future technol ogi crl  advancements:
ie. be exDbndbb1  e.

2) Herdware m u s t  b e  well 8upported bv the mrnufbcturer,  secondarv
hardware manufacturers and 8oftware supnlicrs.

3) Vercatilitv i s  t h e  g u a r d  aqrinst obsolescence.

tOmDUt@r% become more ref ined on an almost cont inual  baser. Tne
technoloqv is propressrnq  much f8st.r than the l pol icat ion .  Thus .
o l d machl nes l re updated  o r  superceedcd bv newer designs w h i l e
s t a t e  oi the art d e v i c e s  mre beinq d e s i g n e d .

Even though there is . hardware 1.Q the software lag 1s l “ e ”
qreater.  Wrjtinq a s o p h i s t i c a t e d  prcqrwn for l 16 bxt procersor
i8 much more d i f f i c u l t  t h a n  w r i t i n g  en aoplication  for a G bzt
d e v i c e .  T h i s  i s t h e reason that u n t i l  j u s t  recentlv the re  were
verv few programs f o r t h e 16 bit machines that were not just
a d a p t e d  v e r s i o n s  of 0 bit 8oftware.

.
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State District or Area Office Level

The equipment would need to be of greater RAH, storage and be able to
manipulate large volumes of data for digitlred  maps. This equipment
vould be able to access National programs, input and change certain
items in national data bases. A minf computer is a minimum needed.

We would now be more interested in reginal planning and gathering less
specific data. The need to access specific information would still be
present but not as pervasive. We would need to be able to access
possibly the same dnto bases as the field needed to, but nnx would
conduct searches on more general criteria eg. Hollisols in MLFA 813 with
slopes of 2 to 8 percent with a K .37 that are predomir.ately farmed.
This type of data acquisition would be very beneficial to the regional
planner.

At this level access to a GIS would be highly desirable. Planning and
broad interpretations could be accomplished rapidly and accurately.
Critical areas could be located more accurately and rapidly than is now
the case. As more specific data was needed one of the complimentary
data bases could be accessed. This type of data acquisiticn system
would allow very flexible planning and interpretations to made.

The State Office or equivalent level needs digitizing capabilities for
sr,il and other resource data along with suitable system like HOSS/AE or
others that can be interfaced. The capability for electronic map
building can also facilitate the soil map finalizing. The scil  mar
fir,ishina  is not the primary need for digitization but a by-product.
The major benefactcr of digitizing is the soil map and other resource
data user. Fpeciai interpretive makes can be readily developed.

National Level - At this level major data bases would bc maintained in
storage and maEipu3ated by large main frames. These data bases would be
accessible by the field office micro's, state or eqclvalcnt micro's and
mini's, and regional office micro's and mini's. The following two
papers discuss some of the data bases that are avail&k or they are
being developed.

.
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NATIONAL SOIL SURVEY DATA BASES
William U. Reybold A/

Introduction - The USDA Soil Conservation bcrvice (SCS), .s part of its
effort in the National Cooperative Soil Survey, hts established national
soil survey computer dtta buts to improve the manipulation and retrieval
of aoil resource information.

people involved in land use planning, tgrieulturt  rcltttd business, ana
land management often have difficulty locating and interpreting @oil data.
Often the soil data are not in a form that permits easy analysis,
particularly if the data must be tntlyztd together with other resource
information.

Soil data, together with other natural resource data, are unique in
that spatial distribution and variability on the landscape art important
ccmponcnts. Those who use soil data often need to integrate them with
other spatial data.

To provide flexible, rapid access to and retrieval of Boils data, SCS has

established computer data bases for mail performance, interpretation, and
geography. The datt bsses will be linked by t data bsse management ryster;.
and graphics processing system.

Soil Performance Data Bases

The HCSS collects soil performance data for important soils during a soil
rurvey. The data are obtained from laboratory tests, field trials, and
measurements taken at carefully selected crop, woodland, and range sites.
These data tre used to confirm field observations , make predictions of soil
performance on roils with similar properties, and to help tnturt proper
soil classification and more useful interpretations. A brief description
of each data base and its status follows:

- Soil Characterization Data Base. This data base contains laboratory
test data for more than 8,500 soils. Field description of the soils are

available but currently not in a computer file. Plans have been developed
to encode the descriptions. The laboratory data include particle sire
analysis, bulk density, cation-exchange capacity, base saturation, and
chemical and mineralogy analysis (4). The data base is located at the
Nebraska State Computer Center in Lincoln. Information about the data base
and how to retrieve data from it can be obtained from the Head of the
National Soil Survey Laboratory, USDA Soil Conservation Service, P.O.
Box 82502, Lincoln, NE 68501.

- Soil Engineering Test Data Base. This data base contains engineerin:
test data for more than 1,200 soils. Data include particle size
distribution, liquid limit, and plasticity index (1). The data base is
located at the USDA Washington Computer Center, Washington, D.C.
Information about the data base can be obtained from the Head, National
Soil Survey Laboratory.

.

.
L/ National Leader for Soil Geography, USDA, Soil Conservation Service,
P.O. Box 2890, Washington, DC 20013
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- soil-woodlmd and Windbreak Date Base. This dmta  bAst contains data for
mrt thtn 22,000  Bites. Dete &ncludt tree eptcies, l 9t, height, &meter,
condition. wpprcssion, Bite cberecterietice, 6oil deecription, 8nd soil
classification (8). The date &se is 1ocAted at the USDA Fort Collins
Mter Center  in ?ort Collim, Colorado. fniommtion the d8ta bsse and
bw to retrieve 6stA from it ten be obtained from the Branch Chief, Data
SAse TAchnolcW Branch, InformAtion Resources ManAgemcnt Divirion,  USDA
Coil Conservation Service, P-0. Box 2690, Washinpton, DC 20013.

- soil-Range Data Bese. This deta base will become operational in 1984.
Initially it will contain data that hwe been collected for more than 8,000
cites. Data includt 9rwin9 history, kind of animals, site condition,
cxyptogam  eovtf, plant mmes, plAnt clipping data, mite characteristics,
8oil description, and foil classificbtion. (6) The dAtA base will be
locettd et the USDA, Port Collins Computer Center, Tort Collins, CO.
I nformation regarding  the data  brse  can. be obtained from, Range
ConstrvAtionist, NAtionAl TechnicAl Center, USDA, Soil Constrvatlon
Service. P.O. Box 6567, Fort Worth. TX 76115.

Soil InttX-pretAtiOn Date BAStS. LtVtrAl  mail Computer dAta bAstS hAVt been
established that providt data used to interpret  the Aoils for various uses.
The data  bAetS also provide Boil interpretations for somc specific uses.
Data is Available for the mart then 13,400 coil ttrits used in NCSS soil
mApping  program. A brief description of oath datA bASt And its status
folloWsr

- ,,Ap Onit USA D a t a  BASt. This 84tA  btct COM.AinS SUP Wit USt dAtA  for
Over 1,600 coil l urvcy ANAS in the U.S. 6011 Papping hss bten completed
in these art~s And aAets tht current needs of local people who use the
information. DAtA in the dAtA base includes the neme end 8ymbol of tach
laap unit, the counties where mapptd, the teretpt of l ACh unit, the percent
composition of Ri”1ti-tAXA  UnitS. and l #oil interprctcltion record number
linking r&p units used to the boil Interpretstions Record data base de-
l cribtd below. (5) The data base is located at the Iowa State University
computer Center, Ames, IA. InfOrMitiOn  rtptrding tht dAtt bate e n d  how t0
retrieve information from it fen be obteintd from the Director, Soils,
USDA. Soil Coneervetion btrvicc, P.O. 6ox 2690. Washinpton,  DC 20013.

- 6011 InttrprttAtiOnS  RtCOrd  DAtA  bASt. This &et* bAse conteins  estimated
data for over 25 foil propcrtics. DAta i8 9iVen for eACh major  layer O f
the Aoils And includes psrticle sire distribution, bulk density, AvAilAble
wAttI CApACity.  coil ItACtiOn, SAlinity, Organic ratter, And flooding.
vAter table, bedrock And wbsidtnce  ChATACttriStiCS. Tit 8AtA base also

c o n t a i n s  inttrprttstions  for uses euch As manitary fAcilitit6, b uilding
dcvtlopment, recreations1 dtvtlopment, important crops, woodland, vildlife
habitat, and rAngelAnd. (5) The dsts best iS 1ocAted et the Iowa Stste
Dnivtrsity Computer Center. Infolr4tiOn  rQgArdin9 the  data bust  Ad hov to
retrieve data from it cm bt ObtAined frm the SAN source es Above.

- Multiple  Ptrmttef  btrits Search Sy8tem. This proprem uees the lQ.p Unit
Use And Soil Interpretations Record dets bAses in An intcrrctive "user
r:',,dly- rode  to l terch for foil l eries with perticular properties or

.
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combination of properties. It lists the #trier together with their extent
for various geographic areas as selected. The system “as developed jointly
by the U.S. &my Construction Engineering Research Laboratory and USDA, SC5
and is located at the Univers i ty  o f  I l l ino i s ,  Urbana ,  IL . Information
r e g a r d i n g  the  data  base  and how to  retr ieve  information frm it can be
obtained from the Branch Chief, Data Base Management Branch, Information
Resources Management Division, USDA, Soil Conservation Service, P.O. Box
!2890, Washington, DC 20013.

Soil Geographic Data Bases. The SCS has established soil geographic data
bases as part of their NCSS responsibi l i ty . The soil geographic data bases
vi11 be the key to establishing a nationally consistent  geographic resource
data  base for SCS. In addition to providing an efficient computer assisted
method for analyzing and displaying spatially-referenced soil  data, an SCS
objective is to assure maximum use of the data by providing public access
via computer terminals and plotters at local agency offices. A brief
status of each data base and its description follows:

- Soil Survey Geographic Data Base (SSURGO). This data base is a collec-
tion of separate nonintegrated soil survey area geographic data bases. It
is used to assist farm and ranch conservation planning, and county and
multicounty  resource planning and management.

Standards  and spec i f icat ions  for the soil maps to be digitized are those
given in the SCS, National Soils Handbook (5) for soil  survey maps. The
standards  and specifications for data to be digitized, accuracy, coordinate
values, and magnetic  tape requirements for the necessary data fi les are
those given in the SCS, National Cartographic Uanual (7) for line-segment
and cel l  d ig i t iz ing methods.

nore than 600 survey areas have been digitized using the cellular method
and over 50 areas have been or are in the process of being digitized usin?
the line segment method.

- State  Soi l  Assoc iat ion  Geographic  Data  Base  (STATSGO). This data base
will comprise a collection of integrated state general soil maps. It wi l l
be used to assist in multicounty, state, and regional resource planning,
management, and monitoring. The data base is  in the planning state .
Proposed standards and specifications for state soil association maps to be
digitized are being reviewed by NCSS. Map sheets of the USGS 1:250,000  map
series , are proposed as the map base. Standards and specifications for
digitizing have been written.

- National Major Land Resource Area Geographic Data Base (NATSGO). This
data base consists of the digitized 1:1,500,000  Major Land Resource Area
(HLLRA)  map. (9) This data base is used to assist in regional and national
fesowce  planning, management and monitoring, and program evaluation and
analyses.

The components of each map unit on the WLRA map are being determined from
data collected for the 1982 National Resource Inventory (3) Soil map units
,i,:.tified in the NRI have been assigned a HLRA and can be expanded statis-
t ical ly  to  p r o v i d e  m a p  u n i t  c o m p o s i t i o n . S o i l  i n t e r p r e t a t i o n  r e c o r d
numbers have been sssigned each component so the component can be linked



with the soil property sttributes in the Soil Interpretstion6 Record data
base.

Soil Data Base Usnagement. bCS i6 developing a 6Oi1 data bsse 6mnsgement
6ystem (DBMS) that Vi11 (a) keep application programs apart from changes in
hcu the data is stored, (b) inCrts6e the Spaed and ease of USC by eliminst-
ing the need to vrite file Mnipulstion routines snd providing a high level
command language to define, update, and retrieve data, (c) control redun-
dancy and inconsistency, (A) enforce l tandsrds, snd (el provide security.

A logical data structure (IDS) has been prepared to determine the type6 of
soil data that exist and how the data are named snd related (2) The IDS
will provide the information necccrary to select the kind of DBHS that will
be the most efficient for managing the nonspatial soil data bsSe6. Sslec-
tion of s DBNS by SCS is scheduled iOr 1963. A physical data structure
will be developed in 1984, sfter which the SOi1 data bases will be loaded
in the System.

Geographic Information System (GIS). Concurrently with the development of
a DBMS, SCS Vill Select a graphic6 prOCe6Sinq  System t0 6ffiCiently store,
manipulate, and retrieve 6patial data. Soil data vi11 be the initial and
key element in the SCS GIS.

Conclusion - The development of soil survey computer data bases vi11
enable the NCSS to efficiently interface soil attribute snd spatial data
vith other rasource dsta ss an aid in resourc-6  planning, management, and
monitoring at national, regional, state. and local levels. The rpatialy
oriented data pertaining to CUltural and natural yield potentials of soils
can be USed in market and transportation planning, commodity planning and
development, and service industry,planning snd development. In sdditional,
the data bases vill provide tS6ily sCCe6siblt  roil survey data for national
and regional resource program evaluation snd analyses. The data bases vi11
help document the behavior of coil to improve our understanding of the
soil resource.
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SOIL BBSOIJBCE DATA BASE DEVELOPKENT

.
C. L. Decker and K. I(. Young 1/

Introduction:

. The Yational Cooperative Soil Survey (NCSS) coordinates a joint
effort to map roils, collect data, lnterprar  the ups and data, and p r o m o t e
their use. The roil survey  program la carried out by field and l aboratory
inveatlgattlons.  The field lnveatlgatlons are usually  of counties, parts o f
counties,’ or almilar  areas. Uhen  they are completad.  the results are published
ln a~+11  survey. The published l urvay contains soil maps and a text that
describes. classifies. and interprets tbe.soils. The laboratory investigations
l ra site specific. They provide basic data to help fiald investigators
describe. classify, and interpret the l oila. The basic data are also used to
show the relatlonahips  between roil proper t iaa  and a011 performanca.

The goals of the NCSS are to make a011  surveys that inventory the Nation’s soil
resourcas,  record their locations. predict their performance under defined use
and management. anable the transfer of a011 information from one location t o
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 vaa held la April of 1982 to identify data problems, data
accessibility, and future data and u8er needs. The vorkshop participants also
developed short- and long-range plane for designing and implementing  an
integrated, u6er-accasrible  natural resource data base.

Laboratory Data:

Data on the physical, chemical, englnearlng. and rineraloglcal properties of
many soil series are stored in computara at the National Soil Survey Laboratory
(NSSL)  in Lincoln. Nebraska , and at nearly all the c o o p e r a t i n g  s t a t e
universities. The coding l yatem for there data vaa developed by NCSS and
published as the “Pedou  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 teat data for more than 1,200
6011s. The physical and chemical data are available on computer tape from the
NSSL. The engineering teat data are available to USDA user8  from the USDA
Washington Computing Center (WCC).

SCS rccenrly complctad  procedures to input and retrieve the engineering test
data from the WCC via remote job antry (IWE) equipment.

SCS is developing procedures to (1) index the NSSL data currently on the
computer, (2) input the index data for other SCS and university laboratory data

. not In the NSSL system. and (3) uae a micro-computer to input the field pedon
description data associated vlth the laboratory data.

. Short-range plans are to aelect,phyalcal, chemical, and mineralogical data for
typical or benchmark aoils. The index and field descriptions vi11 also be
included. The data vi11 be stored on a commercial computer for public use and
on a USDA computer for USDA use.

L/National Leader, Soils Data Base Development; Cartography 6 Geographic
Information Systems  Dlvlslon and Soil Information Systems Specialist,

Soils Division, SCS, Washington, D . C .
/.6/



Sell Descrfprions:

Site apecific data for NCSS official strict descriptions tnd  toil turvey
trea series descriptions art stored by vord procttting equipment md trt
pri?ttd out to provide hard copy.

About 2.000 officitl series dtscriprions  and tn undetenained  number of soil
turvty area descriprions  htvt been stored using word procetsort at chc SCS
national technical ceartrt (NTC’r)  and tmtt offices.

.
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In Decamber  1982, SCS completed proctdurc$  to store these  2,000 series descrip-
tions in textz form at the USDA Fezr-colLi w-Computing-6cnter  -(PCCC).  Once
stored at the ?CCC, the data can be retrieved  via RJE tquipment.

SCS is developing procedures to (1) atarch the teritt descriptions by computer,
find unique phrases, convert rhc.phratet to NCSS codes , tnd create a data btse
compariblc  with the sire-specif ic  laborarorg description dtta base;  (2) scan
all the original typed deecriprions  available with UI optlcal characrer reader
(OCR) and search the resulrt to create a data bate; (3) capture  detcriprion
data rhat was coded on mark tense formt  several yttrt tgo and ntver  read
because of the mark eense  reader’s mechanical failure; md (4) input
description data by us? of a micro-compurtr.

Short-range plans tre to (1) propoae and send out for review nev field
description ourput formttt that can be generated by computer from rhe coded
data. (2) investigate other procedures to input descriptions, and (3) propose
procedures for l ucomacing the non-sire specific data (e.g., range in
characrcrittic)  associated with soil series descriptions.

Soil Interprctacions:

The soil interpretscions  record data base contains ettimated data for
more than 25 toil properties for rhe more than 13.400 soil series recognized
in the NCSS soil mapping program. Data given for each major layer of the
soil include particle site distribution, bulk density, available
water capacity, soil reaction, salinity, organic matter. and other layer
character is t i cs .  Data on soil chtracreristict  relating to flooding, vater
table, bedrock, subsidence, and other characteristics are tlto given. The data
base also contains interpretations for uses such as sanitary faciliries,
building site development, recreation devtlopment.  Important crops, voodland,
wildlife habitat, and rangeland.

The data base it located at the Iowa Stare University Computing Center,
Ames, Iowa. The data tre available on tape upon request from SCS. Tabular
printouts are available to SCS users via RJE tquipment.

The data base is also accessible from the U.S. Amy Corps of Engineers.
Consrruction  Engineers Research Laboratory (CERL) Computer locared l r the
University of Illinois. Urbana, Illinois. The data are available to all
users in an intertcrive user friendly mode. Users may search for and list toil
_,~._._ ‘-L. common properries  or a combination of consnon  proparties.  Tabular-_...
outpur  similar to that available from Iowa Scare Univertiry is also available
from CERL via tn interactive terminal.



A subset of the soil
* is Ah0  avai lable t0

data base management

interpretetionc  data base for the state of C o l o r a d o
USDA users in an interactive mode using the System  2000
system (DBMS) at the PCCC. Many kinds of war-specified_ _-.._

table outputs Are possible using the DBMS natural language.

. In August 198;,  procedures vi11 be completed to (1) raformat  the l oil
interpretations data so that they are more compatible for data
processing, (2) load the data for the vbole  U.S. into the System 2 0 0 0
DBMS  at the FCCC. and (3) enhance the ratrieval  of data from the CEBL
computer. f i

:; j; YI:
Procedbr,es  are being developed to (1) merge  the soil interpretations
data base vith the map unit USC data base on the CERL computer and
(2) provide search capability for the merged CEBL data base.

Short-range plans are to (1) develop softvare to retrieve standard
reports from the DBMS at the PCCC and (2) develop procedures for more
efficient updating o f the DBMS at the PCCC.

Hap Unit Use File:

The map unit use date base contains data for more than 1,600 roil 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 aach mep unit, the counties and major land resource areas vhere each
is mapped, the acreage of each unit, the percent compo8ition  of multi-tame
units, and a soil Interpretation record number and sppropristc  phase data that
will be used to link the map units to the roil interpretations record data
base.

The map unit data base Is located at the Iova State University (ISU) Computing
Center, Ames, Iowa. The data are available on tape upon rtquttt from the SCS
and tabular output is available to SCS users via LIE equipment.

A subset of the data base for the state of Colorado is wailable to USDA
users in an interactive mode using the System 2000 DBKS 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.

Betveen October 1982 and April 1983. SCS completed procedures to (1) transmit
the map unit data from state office t o  the ISU computer via BJE;
(2) check. by ISU computer for internal data consistency and for compat-
ibility with the interpretations data base , and transmit error messages
back to the SCS state office for evaluation and correction; (3) atore the

I corrected data and have them accessible for retrieval in A vAricty  of f ormats ;
and (4) integrate the map unit data with interpretations data to retrieve soil
interpretations tables for survey areas.

.



Short-range plans are to (1) rahaace the map unit utt-toll iartrprc-
cations date bttt tttrcp capability at the CERL ctmpuctr;  (2) lotd t h e
date for the O.S. into the Syrtcm 2000 DBMS at the WCC.  and (3) dtvtlop
proctdurtt to better link ~11 tbt Sytttm 2000 DBMS’6 at the ?CCC.

Put&t  Plsns:

Long-range plans are to (1) develop procedures to aid SCS field offices i n
filling data voids and correcting errors In the data bases, (2) document
end define the soil dtrt  items and develop 6 data dictionary for 611 Lht
toil date collected, (3) document ralat~onthips  bttveen toil d t r t
l ttributts, (4) identify and document linkagts  and rtlttionthipt  bttwttn
soils dets and other nstural rttourct data, (5) dtttrmlae  tht l ppropriart
combination of DBMS l ofhrsrt and compurcr  bardvart that vi11 be 6vtiltble
to SCS and orhtr uetre,  (6) dtttrai cn and documtnt  most e f f i c i e n t  way6 of
s c o r i n g  rbt dsta in Cbt ttltcrtd  DSMS,  (7) devtlop toftwtrt  to load rht
data a n d  ttst a n d  implament tbt inttgrtttd  tytttm, and (8) drvtlop
roftvare to l ink t b t  artributt  data vlrh tbt gtographic  informerion
sytrem.

A relatlvtly ntw ttchniqut to dttign data btttr  it bting uttd Lo imphmtdt
the first ftv tasks of thr long-rangt  p l a n ; Knovledgt  about toils data
is bting documenttd and communicattd  through 6 graphic form cslltd 6
l o g i c a l  date s tructure  (IDS). An LDS it rfmplt. consitring of only fivt
major notions: tntity, l ttribuct, rtlationtbip,  rtlarionthip  dttcriptor.
and idtnrifier. The LDS, when proptrly compltttd, vi11 documtnt the
s o i l  date dtfinition,  rtlationthips, identifitrt,  and linkagtt  with othtr
rtsour‘ce deta. The LDS  will tnable SCS to atlccr 6 ruitable  DBMS e n d
htrdvare. This  vil1. lesd to implemtnrerion  of l utt r  tcctttiblt  inttgrared
rtsource informstion rystam.
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Host of these systems discus6ed in Reybold's End Dacker's pap&?6  would
be ECCeESible through a microcomputer equipped with a modem and a
cosrnunication  program. Tha 6dvantsge  Of UEing 6 miCr0 i6 that data can
ba 6aved to dick and retrieved at a later time (it could not be manipulated
EE it va6 from the source program but modifications could be made). It
could be reformatted and used in reports, etc. as the user needs it.

The use of ii GIS probably would require 6 spatial graphics terminal.
* This terminal would be capable of producing high resolution color

graphics. As micros become mere sophi6ticated they could be ad&ptel to
this type of information diaplay. Currently, for example, there are at
least five manufacturers that produce high resolution graphics plug in
boards (640 x 400 minimu!?)  for IBM type machines.

There have been several proposals (NHQ among others) to load a S.O.
minicomputer with the necessary data bases for F.O. and S.O. acce66.
The m&in problem I visualite with this ocheme is storage space. The
dats bases we will be using are very large and I don't think it is very
feasible to expect a mini to bc able to handle that much information &nE
be able to manipulate it. If the technclngy  changes fast enough (St
seems to be doing that) a mini might have the 6&me  processing power as &
current main frame and then thi6 idea becomes plausible.

Determine potential for integrating existing data bases for making
availabie  relevant, valid and reliable soil and natural resource
data from these data b&ses.

PP integrated system using a CRAY computer and laser disk storayt:
medium could provide us the information we need at an unbelievshle
speec?. It wculd take a large number of users to begin to slow
the system down; many more than is now the case.

On a mere realistic bases, we have the capabilit:,  to access many
of these data bases right now through the Harris terminal and
field micros and terminals. The information i6 fairly rev but for
many purpose6 it is sufficient. Given the specific qcsl  @f
intergrsting exjsting data bases into a workeble, user friendly
environment; the proper people could pull this off and, I think,
in a reasonable period of tine.

The bottom line is that there are a large number of data bases alreae!
ir place containing the information we need. The technology is av&ilnk,!e
to use these data bases. The only remaining problem is to create &r
integrated data retrieval system that would be centrally located. This
is a programing function ani, at I see it, well within our recrb. S!!
it t&kc6 Js ,S.



The following paper was developed by Jim Stone, BLM; Gordon Warrington,
F.F.; Larry Mum, University of Wyoming; David Anderson, SCS, md Tom
Priest, BCS.
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Responses to Charges for Coenxittee  7
'Coordinatfon of Data Base Systems".

.
Data Base Capabilities

Most soil data bases currently exist as paper reports and In files. The
focus of this charge is to fdentify the capabilities which a computerized soil
data management system should have in order to serve agencies and clientele
whop provide and/or use National Cooperative Soil Survey (NC%) data. These
data bases can be used to maintain information about relatively permanent soil
and land attributes.

Soil and soil related data bases are used by Forest Service and Bureau of
Land Management watershed specialists to develop land management information
for use in planning natural resource allocations. implementing projects, and
monitoring management practices. The Soil Conservation Service uses similar
data bases when advising their clients on soil management alternatives and
planning conservation projects. University scientists use these data bases to
plan research projects so that they can take advantage of existing
fnformation, reduce the time needed to conduct research, and fncrease the
scope of projects.

There are two general kinds of computerized data bases, tabular and
digital, which can be used to store soils data. A tabular data set consists
of attribute listings such as would be used in a soil pedon description. A
digital data set is used to store spatial data about the location of polygon
lines delineating map units.

A possible scenario for using an integrated, computerized information
system in land management activities would be to characterize the
environmental conditfon under existing mana ement and to develop alternative

smanagement practices for achieving a particu ar land management goal. Because
some important land attributes change rapidly over short time periods (e.g.,
amount of ground cover), a current inventory of temporal items may be needed
to supplement a permanent soils data base. After a preferred alternative is
selected, data bases are used during the development of plans for implementing
the project.

In the course of developing possible management alternatives and project
designs data will be needed from several sources. For example, describing an
annual soil moisture regime of a soil will require data about local climate,
soil water holding characteristics, and vegetatjve cover conditions. These
data are most likely to be stored thematically in separate data bases..
therefore, an integrated data management system must facilitate the retrieval
of data from several differnet data bases.

In order to accommodate  a diverse set of management needs, data bases need
to have the following capabilities:

1. Be available for interactive access so that a person can querry data sets
directly and Immediately from a computer terminal.
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2.

3.

4.

5.

6.

7.

8.

Have a querry language that will support ad-hoc searches of the data
bases. An example of en ad hoc search might be a request for the number
of acres of a particular kind of sofl in a given geographic area.

Have provisions for identifying the geographic location of indtvldual
soils data sets stored in the data base.

Have attributes which will facilitate the cokbining of tabular and digital
themes from separate data bases.

Have attributes that will facilitate the Integration of separate data
bases into an overall data management system.

Store data In fomats uhfch are compatible with the requfrements  of
statistical and mathematical analytical tools.

Operating procedures and supporting software must be user friendly. One
example is to create menus of data processing alternatfves that will
appear on a users terminal. The desired processfng  steps are selected
from the menu by the user.

Be supported by a comprehensive data dictionary.

Existing Data Bases and Integration of Data Bases

Gathering of new resource data it increasingly expensive and It is
therefore important that exfsting data bases be identified, automated, and
made available for utiltzation by interested agencies. Because land managers
are seldom interested in fnformation from only one data base, or one type of
resource data, methods must be identified, or developed if they do not already
exist, to integrate sol1 resource data bases with other types of data bases,
such as land ownership, climate, vegetation, wildlife distribution, geology,
etc.

Acceptance of soil data bases as a useful tool by managers is dependent
upon the successful meshing of soils Information with information from other
resource data bases, technical guidelines, legal constraints, productive
potentials. and other components of the management equation.

As a first step in identffying existing data bases, we recofmnend that the
committee develop a questionnaire to be sent to atfmber agencies of the NCSS
and others who might have data bases of interest to resource managers. A
working group would be identified by the committee to send out the
questionnaires and to compile responses. A sample llstfng of resource data
bases (1979 vintage) provided by Gordon Uarrington is attached as an example
of existing data bases and data processing software.

As a second charge, the working group would compile a list of available
software in use by NCSS cooperating agencies or others which have potential
value in resource management. This list would tnclude a brief description of
program capabilities and agencies or personnel who hnve used.

16’8
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In terms of data base integration, the committee  should be made aware of
the Colorado So11 Resource Information System (SRI) and the,Computer  Assisted
Resource Planning Model (CARPM)  as examples of a useful working system. A
compilation should be made of the current status of other cxfstin
bases. Information to be collected should include who can access 3,

data
t em, who

,can input data, and what is the computer capabflfty  required for access, etc.

A study should be made by a (second) working group to ldentlfy  existing
Integration schemes, problems apparent in integrating existing data bases. and
a iuggested format for establishing new data bases in readily accessible and
fntejrateable format. Examples of successful integration of data from
multiple data bases should be provided to cormnittee members for their use in
demonstrating capabilities to managers in thefr agencies.

A final consideration should be the fonnatfon of a long term working group
with representation by interested parties in the different NCSS agencfes to
keep each other abreast of developments by their agency. At the least, this
should provide advance knowledge to other agencies of a proposed change in
data base mafntenance that night affect their access to existing data and to
Innovations in integration of data and utflfzatfon that would be of interest
to other users.

Integrating and Using Automated Data Management Systems

Implementation of soil data management systems will require people who
know how natural resource data is collected and understand automated data
management systems. In order to realize the potentials of an integrated
system, emphasis will have to be placed on adapting technological procedures
and equipment. along with appropriate training, to serve the end users of the
Information.

1. Standardization and Interagency Coordination In Data Collection

Several agencies and groups have need for similar or perhaps Identical
types of information. This often leads to unnecessary duplication of
effort stnce similar data are gathered fn slightly different ways and at
varyfng levels of detafl. For example, the USGS collects information on
the extent of agricultural land, while the SCS collects similar data but
with the further distinction between irrigated and non-irrigated lands.
Standardization of land-use classes could allow for some defined division
of labor, thus eliminating or at least mfnimizfng duplfcatfon.
Standardization should also improve credibility. since existing
duplication often produces slightly, sometimes substantially, different
estimates of the same thing.

2. Training

The general level of understanding about data management techniques is
such that training in methods of data management should be given a high
priority. Several levels of training are needed to insure effective use
and application of the data base(s).
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(a) First, there Is e need to school managers and resource specialists
alike in the general capabilities of automated information systems,
the kind of products that are possible, and how these products relate
to actual problem solving and practical decision making.

(b) For a smaller and probably less diverse group, training is needed in
the actual operation, maintenance, and management of the data base as
well as integration with related data bases, Particularly Important
Is the relative reliability of the different types of data,

(cl In additfon, training could be incorporated into college-level
curricula to develop a pool of informed potential users and
practittoners. Emphasfs should be on the practical application as
well as the more technical aspects of data base operatlon.

3. Administrative Responsibilities

Access to a data base along with an ongoing management of a system are
&&important concerns. For example, who will have access to the data

. Yhat will be the nature and extent of accessibility by non-Federal
or perhaps non-NCSS users? Rho can update. revise, and/or add new types
of information? Yhat level of security will be needed to prevent
degradatfon of the data base through misuse? What sort of feedback
mechanism should be employed to assure that any problems encountered by
users can be efficiently remedied?

4. Research and Development

Research is needed into ways of managing information in order to improve
the collection, management, integration, and use of natural resource data
and information. Areas of research needs are: a systems analysis of
current data collection and management processes; developfng methods and
tools for NCSS cooperators to use for assessing and processing the data;
and developing a framework for relating soils data to land management uses
of information in setting goals and implementing practices.

.

*

.



.- -
Page 5 *

Future Data Management Needs

'A discussion of data base capabilities and needs requires a brief
;:::;ssion about the present and potential uses of natural resources data

. These present and perceived uses will dictate capabilities and
.requirements of our data bases. These needs are:

1.

2.

3.

4.

5.

Applying soils and other resource data to an integrated computer Esisted
resources planning process.

The resource planning process involves the assimilation of three major
kinds of information. These are: (1) natural resource data collected and
stored in data bases, such as soil survey reports and range site
description, (2) technical application Information or 'how-to-do"
information which resides in technical
handbooks; and (3) data and information co lected as a part of the on-sitea

uides planning manuals and

planning process. The latter kind of information, examples of which are
seasonal crop management information, are of such a tempera1 nature it is
seldom stored in a data base.
In the future it will be important that data bases be organized to support
this lanning process in such a way as to make the automation of the
plann ng process possible.P

A repository for newly collected data and a medium for updating or editing
existing data.

This would facilitate the addition of new kinds of data and maintenance of
existing data.

The ability to ask the "what if" kinds of questions.

For example, what would be the economic impact of increasing the carrying
capacity of rangeland in a county by one condition class? To answer this
question requires the integration of both soil and land use data. The
capability to ask the "what if" questions will provide us with new
insights on data relatfonshlps and allow us to increase our capability to
predict the outcome of proposed land use changes.

Correlation of environmental factors.

Data bases can be used to understand and document interactions between
environmental processes. This will dictate that various resource data
bases be compatable.

Documentation of charges fn environmental conditions.

Both long and short ten.



The following attached chart gives a rough overview of how the ADP
program could work in a state if all soil survey field offices had micro
computers and the state office or equivalent had digitizing capabilities.
These systems  would be compatible to the l econd attached chart of the
national soil data base or to the third chart's illustrating plans for
down loading of main frame data to micros.

.
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REPORT OF SOIL TAXONOMY COLMITTEE
February 1982  to Nay 1983

At our last planning conference, you voted to make the Western Regional
Soil Taxonomy Comnittee a permanent committee of this conference. You
further charged this committee with providing a report to this conference.
The following provides a brief report on the activities of this committee
since our last conference. Also included are some recent activities In
Soil Taxonomy which should be of some interest t@ each of you.

COMNITTSE ACTIVITIES

1 .- Ike Tkwa,  University of Hawaii, and Earl Alexander, Forest Service,
California were appointed to the committee during our “off year”.

2.- LeRoy Daugherty, New Mexico State University, and Phil Derr, SCS,
Wyoming will be going off the committee at this conference.

3 .- Approximately 10 pieces of correspondence were shared with the
committee. These vcrc primarily proposed amendments to Soil Taxonomy or
circulars fro!? the Tnternational Soil Taxonomy Committees (ICOMS).

4 .- At the request of a majority  of the committee members responding, we
have estatlished  a special subcommittee under the chairmanship of Eddie
Spencer. SCS WNTC. Portland to develop criteria for Cryjc Aridisols. Ed
will be appointing this committee in the very near future. If. you are
interested in work1r.g  on this committee (and I mew WORKING) please let
Ed know as SOOI:  as you get back home.

5.- It has been proposed that we also establish a special subcommittee
to work on the proposal to recognize the subgroup of Aquic Hunitropepts.
We will waft until more comments are in from the committee before we
procede with this suggestion.

OTHFR ITtXS OF INTEREST IN SOIL TAXONOMY

1 .- The KEYS TO SOIL TAXONOEN  have been published by SASS, and have been
distributed to ~11 Soil Scientists participating in the National Cooperative
Soil Survey. A?: amendments to Soil Taxonomy approved to date are
included in thfs publication.

2.- NATIONAL SOIL TAXOE;O!n’  HAXDROOK TSSIJE  NO. 3, August 23, 19?; provides
a mechanism for making and processing proposals to amend Soil Taxonomy.

3.- For a number of reaswn,  but primarily because the pcsition of
National Leader for Soil Taxonomy has heen vacant  for so long over the
past years, there is a large backlog of proposals to amend Soil Taxonomy
in the SCS National Headquarters. Jchr Witty will be reporting for duty
In this position sometime in July. It is hoped that John vi11 be given
the time needed to concentrate on trying to unplug this backlog.

4.; Soil Taxonomy is now on the computer at Cornell University. Plans
are to run all new proposals to amend Sol1 Taxonomy through thjs



program to determine vhich parts of Soil Taxonomy vii11 he irpected  by
the proposal.

5 .- The final report and proposals fron  the lvternational  CoamitteP  nn
Low Activity Clays (ICCMPC)  are scheduled to be distributed for iicld
testing very shortly. We will have apprcximtely  one year to test thrsc
prnposals  and return cmmntc hcforc they are finalized and madr L ptrc-
of Soil Taxonomy.

RICEAhl.  1;. KOVER. Chairman
Western Regional Soil Taxonomy  Committee

,

.



Attached are guidelines for testing proposals to amend Soil Taxonomy.

This was developed by Richard Fenwick to be sent out with the proposed

Key to Soil Orders and Suborders and great group keys of Alfisols  and

LJ1t-is01s.

Any comments you have regarding these guidelines would be appreciated.

.
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Attachment I

Guidelines for Testing Proposals to Amend Soil Taxonomy

Introduction

There are eight international committees (ICOMsl working to refine Soil
*

Taxonomy. Most of their work is accomplished through correspondence.

International Soil Classification Workshops have been organized for some of

the ICOMs to serve as a forum for discussions among cossaittee  members. 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

1COMs.r  however, we prefer that you restrict yourself to examining the

validity of the proposal. The guidelines provided here are designed to

enable you to test these proposals and make recossnendations  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. However, we may have missed a few.
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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 fbr 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 11) continues to apply. The following

tests enable you to decide on the usefulness of the change.

TEST No. 4. Ensure that there

the definitions.

is no ambiguity in the meaning of

L?5 4



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 Corrrmitree  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,

Nederland. More than 100 soil scientists from all over the world have
,,
contributed to produce this draft poposal. We would appreciate your comments

on the proposal.

Testing a proposal is difficult, and it is for this reason these guidelines

are provided. Although there are eight independent ICONS, we have tried to

coordinate their activities so that proposals of one do not conflict with

that of the other. In this case, ICoElLAC proposals affect the Oxisols

IICOMOX),  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.

.
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a. Sumnary of properties (pages g-101.

b. Orders - Proposed key to orders.

C . Suborders - There are no changes in the definition of the

suborders.

d. Great groups and particularly the proposed new great groups - In

each suborder, test the keying out of the great groups.

e. Subgroups - check the usefulness of each subgroup, and if

necessary, suggest others.

f. Color requirements for Rhodic great groups have been changed.

Procedure for Testinq

Existing soil maps. soil survey reports and soil characterizaton data are

the tools for testing. Suggested steps to testing are:

1. Classify your soils according to Soil Taxonomy (1975).

2. Classify your soils according to the new proposal.



3. Make a table showing the old and new classifications and giving

series names or pedon identif,ication. (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 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 5011 Survey Division.

.
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P R O P O S E D S I T E  C O R R E L A T I O N P R O C E D U R E S

By National Soils Range Team
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UATIOUAL SOIL-UAUGB  TEM

Proposed

site Correlation Procedures

.

,

Currently there are no formal  site correlation procedures, except those

broadly defined in section 308.4 of the Uational Range Handbook (Yltll), and

none evident in the Uational Forestry Hanual (UPM). The purpose for this

proposed “Site Correlation Procedures” is to establish a degree of

compatibility with current soil correlation standards as set forth in the

Uational Soil Handbook (USH). A formal procedure is needed for both the

Uational Range Handbook and the Uational Forestry Mnual.  A site correlation

procedure will provide a methodology for paralleling site correlation in an

informal manner vith soil correlation from field work to final formal

correlation. (See USH section 602.00-4)

The term “to correlate a site” will be used in the context of the dictionary

definition, to “establish in orderly connection.” The tens “correlation” will

be used in the context of the physiological definition, whereby the site

forming factors have an interdependence and a reciprocal relationship to each

other. Generally, for a site to be correlated it must have completed Parts A

(physical and biological features for a site) and B (interpretations for a

site) before the site can be fully distinguished from associated sites.

Rev. 4-S-84



The term “site” includes range, woodland, gresable  woodland. and ecological

s i t e s . The site concept has a similar relationship to the soil series

concept, in that a site can be correlated in a similar manner as a soil

s e r i e s . A soil series, for example, is a concept of a soil that is influenced

by the five soil forming factors. Soil is a function of parent  mater ia l  +

relief + climate + biota + time in place. Soil is classified upon the kinds

of properties that make it similar or different from other soils. The soils

are compared and correlated on the basis of the documentation, amount of this

soil within a survey area, and its interpretive value for use and management.

A site, similarly, is a function of parent material + soil + topography and

relief + climate + biota + time in place. The site description emphasizes the

kind and amount of vegetation produced as influenced by specific soil

propert ies , as well as the other site-forming factors. Sites can also be

compared based on their similarities or differences. To correlate sites,

sufficient documentation is required for all the site-forming factors and

their interpretive values for use and management.

FOL- Test Purposes bl. the USRT:

RRR section 302.8(b)  Correlat ing -e sites, and RRN section 537.31 E&,R@

operations b soil-woodland correlations are supplemented as follows:

A. Responsibility

1. The Director, Ecological Sciences Staff, National Office, SCS.

through the National Technical Centers (NTC’s) has the responsibility

for the correlation and estab&ishment  of sites.

.

,

.

.
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The UTC Director will be responsible for correlating sites within his

region and will maintain a file of all correlated sites by using a

numbering system and retaining copies of all correlated site

descriptions.

2. State Conservationists will be responsible for maintaining a record

of all sites within their state according to their status and for

proposing sites to the UTC. They will also be responsible for

correlating all sites within their state. When e site ofcurs in more

than one state, the UTC Director will designate the state responsible

for maintaining and updating the site.

3. Field personnel will be responsible for collecting the necessary

documentation for each site used and will propose draft descriptions

as needed for further consideration and approval by the SCS State

Range Conservationist.

B. Procedures

1. Internal consistency - site forming factors should be checked to

insure compatability  within each factor and between individual

factors.

a. Each individual factor should portray the narrowest range of

characteristics feasible that accurately describes the site.

For example, does a site occur on all aspects in mountainous

areas between elevations of 5200’ to 6800’ and on south aspects

from 6500’ to 8200’7

Rev. 4-5-84 -3-
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b.

Exceptions that occur due to unique combinations of factors

rather than the perceived normal should not be included within

the described range of characteristics but can be discussed in

the narrative.

All combinations of factors must be checked for compatability

between the range of characteristics described for each

individual factor. A cosnnon example of inconsistency is between

the soil classification criteria and the climatic factors

described. Other apparent inconsistencies often occur between

plant species listed and the soil properties listed under soil

factors. Many other apparent inconsistencies are possible

between factors and should be evaluated.

2. Comparison between sites  - Comparisons of site descriptions are made

and documented when 1) new sites are proposed or 2) correlations are

made between survey areas, KLkA’s  or states. The criteria used for

making comparisons between sites are:

a. Compare all sites that have two or more major species in common

(10% or more composition by weight each) and/or that have the

same soil family, groups of similar families, phases of families

or phases of series in groups of similar families or other

taxons .

b. For correlation purposes, initial guidelines for determining

significant differences between sites will be:

1) The presence (or absence) of one or more species that make

up 10% or more of the potential plant community by air dry

weight, or equivalent forest composition, by density or

cover.

1

,
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2)

3)

4)

A 20% (absolute) change

between any two species

or equivalent change in

or forest sites.

A difference in average

in composition air dry weight

in the potential plant community,

tree density or cover for woodland

annual herbaceous  production of:

50% @ 200-500 #/Acre

30% Q 500-1000 #/Acre

20% @ 1000 X/Acre

or an absolute difference of 20 in site index.

A 20% difference in management uses or limitations based on

any one of the site factors.

The above criteria are merely guidelines for initiating comparison during the

correlation process and would not necessitate site differentiation or

combination. The breaks between sites may be finer or broader than the above

guidelines, if supported by rationale & the differences can be readily and

consistently distinguished by the site factors listed in the respective

descriptions. Notable exceptions might include sites where one species makes

up more than 70% of the production or the occurrence of highly site-specific.

minor indicator species.

3. Documentation required

a. Acreage requirement

1) A minimum of 200 acres must be identified to propose a site.

2) A minimum of 2000 act-as  must be mapped to become an

established site.

3) An exception might be for highly unique or important sites,

such as riparian areas.

Rev. 4-5-84 m/ -5-



b. Physiogrsphic factors - Copies of field sheets and any

supporting maps (geology, topographic, slope, etc.).

c. Climate - Date from nearest representative weather station(s).

research or field study.

d. Soils - Copies of SCS official series and SOI-5’s and/or 232’s

used to describe the rsnge of soil properties typifying the

known range of the site.

e. Vegetation

17 At least one SCS Range 417, or Range Condition Worksheet or

equivalent woodland data, should be completed per soil

tsxanomic unit listed in each site description with a

minimum of three write-ups per soil family listed.

If range documentation cannot be provided for each soil

correlated to the site, soils without such documentation

must be designated.

27 A plant association table (RRR Exhibit 302.7A, or

equivalent display) for each site.

f . Wildlife - Historical accounts, special studies, field

observations.

g* General - Field notes, photographs, etc.

C. Records of Site Descriptions

1. Site description files containing complete site descriptions will be

maintained by Prooosad, Established and Inactive status.

a. Proposed site descriptions will be maintained by the responsible

State Offices and RTC’s on any color psper except blue.

.

*
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b. garablishsd sits descriptions will be maintained by the

responsible State Offices and NTC’s on blue Paper. state

Office6 will maintain supporting documentation of the site

descriptions.

c. Inactive site descriptions will be maintained by responsible

UTC'S.

2. Site record card file* will be maintained by the responsible NTC for

tracking site status and actions.

a. Contents will include:

1) Site number

2) uame

3) Responsible state

4) Status in the following format:

Author State Approval NW Approval Date

Proposed

Estab l i shed  _

Revised

Inactive

Combined with site x Name

dropped because:

b. All ubers will be notified of any change in status upon approval

by NTC.

Rev. 4-S-84 -?-
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NRH Section 302.9 &me Site Descriptions end NRH Sect ion

402.2 Woodland Understow  Descriptions and Interpretat ions .

e n d  NPU Section 531.23  Group, et-e supplemented to include

the following Outline end Guide for Si te  Descr ip t ions .
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Site Correlation

Checklist

1. Uame  of Area(s)
(Countyw State(s) ItLRA(s))

2. Type of Survey(s)
(level of detail - soil and vegetation)

3. Participant5

4. Site Content (Number reviewad 1

a. Range of characteristics for site forming factors

Sites with deficiencies:

-9-



b. Consistency and compatability  between factors

Sites with deficiencies:

5. List associated sites to be compared during correlation and their status

(proposed (P), established (B)). (ref. Item 2. pp. 4, Proposed Site

Correlation Procedures)

6. List sites correlated and state responsible.

7. List sites dropped or combined.

8. Documentation (note deficiencies).

a. Acreage requirements

.

I
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b. Field sheets, maps, etc.

c. Climate

a. Soils (series descriptions, Form S’s, 232’s)

e. vegetation (417’6, etc. and plant association tables)

f . Wildl i fe

F.. General (field notes, photographs, etc.)

9. Recomended  actions

10. Site record card file completed (date)

Date

Signature(s)

,300 -ll-
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Northeast Soil Survey Activities

by

Dr. Edward J. Ciolkoszl'

,

Greetings from the Northeast. My presence at your meeting is an exten-

sion of a regional conference representative exchange we started two years

ago. At that time we (in the Northeast) sent a representative to the

Northcentral, Southern and Western Cooperative Soil Survey conferences, and

had a representative from the Southern (Dave Lietzke - Univ. of Tenn.) and the

Northcentral (Ivan Jansen - Univ. of Ill.) regions attend our conference in
Ithaca, New York. This year we will have a representative at the Northcentral

(Jim Baker - VP1 and State Univ.) and at your conference (joint Southern and

Western), and we have been notified that Neil Smeck (Northcentral-Ohio State

Univ.) and CeRoy Daugherty (Western-New Mexico State Univ.) will be joining us

June lo-15  in Amherst, Massachusetts for our conference.

At our last conference in Ithaca the membership approved the establish-

ment of a "Northeast Cooperative Soil Survey Newsletter," with the conference

steering comnittee acting as its editorial board. The conference also deter-

mined that the cost of the newsletter would be born by a conference registra-

tion fee and the newsletter would be put out at least once a year. The

newsletter is being distributed in the Northeast and on a limited basis in the

other regions.

Also at our last conference it was suggested that we need a better

dialogue with the Northeast Experimental Stations. As a result of this

discussion a Northeast Experiment Station Regional Committee on Soil Survey

(NEC-50) has been formed. This comnittee will meet annually and every other

year it will meet at the Northeast Cooperative Soil Survey Conference. The

cormiittee presently is compiling a soil survey research needs list for the NE,

and a listing of soil pedon data for the NE. In addition under the auspices

of the NEC-50 comnittee a Northeast regional graduate student soils field trip

has been established. The field trip will be an annual Sumner trip which will

cycle from the northern to the southern part of the region every other year.

I/Professor  of Soil Genesis and Morpholog
Pennsylvania State University, Universe



Our conference this year in Amherst will have the following comnittees:

1) Regional Erosion-Productivity Studies, 2) Soil Survey Training Course,

3) Role of Soil Series in Taxonomy, and 4) Interpretations of the Northeast

General Soils Map. In addition a large number of speakers and demonstrations

will focus on the computerization of soil survey information.

Our General Soils Map and Bulletin for the Northeast have just been

published and are on display in the back of the room. A manuscript derived

from the data of our Northeast soil characterization study has been accepted

by Soil Science for publication. Unfortunately, because of an apparent large

backlog of manuscripts the paper will not be published until the second half

ofI=.

Our conference is like yours, a part of the soil mapping activities of

the region. The Northeast is much different than your regions. Our 13 states

(CT, DE, ME, MD, MA, NH, NJ, NY, PA, RI, VT, VA, and WV) encompass an area

that is about 154,000,OOO  acres in size and it is about 7% of the land area of

the 50 United States. Being somewhat smaller than your regions, our soil

mapping is progressing rapidly. The Northeast is 73% mapped and about 50% of

the mapping is published. We have five states (Maryland, Delaware,

Connecticut, New Jersey and Rhode Island) and the District of Columbia in

which the mapping is finished. One additional state is almost finished

(Pennsylvania about 98% complete), and the remaining states vary from 82%

(Massachusetts) to 44% (Maine) complete. Thus the soil survey in the

Northeast is rapidly moving into an era of using soils information as opposed

to gathering it (soil mapping). This offers many challenges for us today and

in the future.

In closing, I would like to say again that my purpose here is to help

open better communication between the Southern and Western and the Northeast

regions. In particular, I would like to propose the following:

I) We continue with an exchange of conference representatives in the

future.

2) We explore the possibility of regional newsletters which could be

exchanged from region to region.

3) We explore the possibility of joint regional conferences.



.
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COLLEGE OF AGRICULTURE AND HOME ECONOMICS

DEPARTMENT OF CROP AND SOIL SClENCES
Box  3WL.m Cwes. New Mexico 33003
Telephone (505) 646.3405

January 12, 1984

Mr. Richard W. Kover
West National Technical Center
;;l %;. Broadway

Poitland,  Oregon 97209

Dear Dick:

Please find below some comments on your draft of the “Purpose,
Policy and Procedures” for the Western Regional Cooperative Soil
Survey Conference.

II. A. Positions should hold the membership, not individuals.

B. Couldn’t those not permanent members be referred to as
guests, not as associate members?

III. A. I don’t feel that all the officiers need to be from the
host state. Possibly there should be just a standing
committee for conference arrangements. This committee
could be made up of the local NCSS representatives. If
the entire conference (steering committee) committee is
made up of representatives from just o;ne state, the
conference may not always succeed. I  feel  the of f ic iers
(h steering committee) should be elected from the
membership at large. If your suggested officier slate
is used, you may not get invitations from states for
meeting locations. Local arrangements are not the bulk
of the conference work. Officiers should be individuals
and not positions. If the elected officier is no longer
in the region, his office shouldn’t automatically pass
to his successor. The steering committee should appoint
a replacement. The co-chairman should be a vice chair-
man and advance into the chairmanship for the next con-
ference. This would assure some continuity. Items such
as #6 should be with a local arrangements committee.
Items 4 and 10 are duplicate. If the co-chairman has no
specific duties, he should be vice chairman.



Richard
Page 2
January

B.

C.

D.

G.

VI.

W. K o v e r

12, 1984

Instead of members from host state, only the chairman of
local arrangement committee should be on the steering
committee. Other members not ex officio should be
elected by the conference.

Experiment Station advisor should be the Administrative
Advisor of Experiment Station Representatives or a rep-
resentative selected by the representatives.

Chairmanship of committees should be selected by the
Steering Committee (steering committee may request con-
ference recommendations).

I would recommend having a signup list for copies of
conference proceedings. These signup lists could be
circulated by each of the other three conferences.

I would recommend a 2/3 vote for changes. I would also
recommend that only permanent members be allowed to vote
on matters of “Purpose, policy and proceduret’. This
could be accomplished by supplying official ballots by
mail before the conference.

Since Gary Muckel is out of the country, I will be sending o u t
the agenda for the May conference.

*
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WESTERN REGIONAL COOPERATIVE SOIL SURVEY CONFERRNCE

PURPOSE, POLICY AND PROCEDURES

I. Purpose of the Conference

The purpose of the Western Regional Cooperative Soil Survey
Conference is to bring together Western States representatives of the
Nations1 Cooperative Soil Survey for 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 explores; 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 Cooperative Soil
Survey Conference.

II . Membership

A. Permanent Membership

Permanent members of the conference include those individuals
or positions listed on the attached Permanent Membership List.
Individuals or organizations may be added to the list as deemed
necessary by the current Steering Committee. The list will include
agency, name (where know”) title, address and phone number.

B. Associate Membership

Invitations may be extended to a number of other individuals
to participate in a specific conference or conferences. Any soil
sc ientist . technical specialist, or other individual of any local, state
or federal agency or interest group whose participstion  will benefit
particular objectives or projects of the conference may be invited to
participate. Any permanent member of the conference may invite one
additional participant. If a permanent member wishes to invite more
than one guest (or associate member) the request should be cleared
through the Chairman or Co-Chairman of the conference, or the Chairman
of the Steering Committee. Names of all associate members of a specific
conference should be sent to the conference chairman.

III. Officers

A. Chairman. Co-chairman and Secretary

A chairman, co-chairman and secretary of the conference are elected
to serve for two-year terms. Elections are held during the biennial
business meeting. Election of officers follows the selection of a place
for the next meeting, and will be from the state hosting that meeting.
Officers rotate among the agencies. This is, the chairman-elect must
represent a different agency than the past chairman. Similarly, the
co-chairman and secretary must be of different sgencies  than their
predecessors.



Responsibilities of the chairman include the following (specific
tasks maybe delegated to the co-chairman):

1. Planning and management of the biennial conference

2. Function as a member of the steering committee

3. Preside at the conference business meeting

4. Issue announcements and invitations to the conference

5. Organize the program of the conference, select presiding
chairman for the various sections, write the program, and have copies of
the program prepared and distributed.

6. Make necessary arrangements for lodging accommodations for
conference members, for food functions, if any, for meeting rooms
(including committee rooms), for a field trip. and for local transport
for other official functions.

7. Duplicate and distribute the Proceedings of the Conference.

8. Provide for appropriate publicity for the conference.

9. Arrange for guest speakers for the conference.

10. Preside over the business meeting of the conference.

Responsibilities of the co-chairman include the following:

I . Function as a member of the steering committee.

2. Act for the chairman in the chairman’s absence or disability.

3. Assist the chairman in carrying out the chairman’s
responsibi l i t ies , and perform duties as assigned by the chairman.

Responsibilities of the Secretary include the following:

1. Maintain minutes of the conference business meetings and other
conference meetings as assigned by the chairman.

2. Obtain copies of all committee reports and papers presented at
the conference, and see that copies are made available to all conference
members.

3. Compile the conference proceedings and assist the chairman in
the duplication and distribution of the proceedings.

c

,

B. Steering Committee



A Steering Committee will be selected to assist in the
planning and management of the biennial conference. The Steering
committee consists of:

Principal Soil Correlator.  Western States (permanent chairman)
The conference chairman
The conference co-chairman
The conference secretary
The conference past chairman
All other Permanent Members from the Host State

Responsibilities of the Steering Committee:

1. Formulate committee charges as recommended by the
conference.

2. Select committee chairman and committee members as
recommended by the conference.

3. Review conference activities and develop an executive
summary of conference recommendations.

4. Send applicable conference recommendations to the Steering
Committee chairman of the National Cooperative Soil Survey Conference.

5. Send applicable conference recommendations to the soil
survey leaders of appropriate agencies for consideration and possible
implementation.

C. Advisors

Advisors to the conference are the State Conservationist of
the host state, or as selected by the conference, and the Experiment
Station Director from the host state, or as selected by the conference.
A Forest Service Regional Forester and BLM State Director may also serve
as advisors as requested by the conference.

D. Committee Chairman

Each conference committee has a chairman. The chairman are
either selected by the conference or are appointed by the Steering
Committee.

IV. Meetings

A. Time of Meetings

The conference convenes every two years, in eve” numbered
years. It is held the second full week in February, unless a different
date is agreed upon by a majority of conference members.

B. The conference will be held on a rotational basis throughout
the region. Any permanent member may invite the conference to meet in



their state. The conference members at their biennial business meeting
will note on which invitation to accept , or where to hold the meeting if
no invitations are received. If no state offers to host the conference,
and the conference does not vote to meet in a specific site the
conference will be held in San Diego, California, and the conference
members will elect a state to serve as host State to perform  the
functions discussed in these procedures.

V. committees

The conference will have both permanent standing committees and
special committees.

A. Most of the work of the conference is accomplished by duly
constituted official committees.

B. Each committee has a chairman. A secretary, or recorder, may
be elected by the committee or appointed by the chairmans, if necessary.
Committee chairmans are selected by the Steering Committee or ere
elected by the conference.

C. The kinds of committees and their charges are determined by the
Steering Committee, based on the recommendations of the conference.
Committee members are appointed by the Steering Committee after first
determining the interests of conference members. The Steering Committee
will assure that there is a balance among states and among agencies or
each committee - that is no one state or agency will dominate any single
committee.

D. Each committee shall make an official report et the designated
time et each biennial conference. Committee reports shall be duplicated
and copies distributed as follows:

1. One copy to each permanent member (whether present or not)
and to each participant in the conference.

2. One final copy to the Conference Secretary for inclusion
in the conference proceedings. This copy will include all revisions
approved by the conference.

NOTE: Committee Chairmen are responsible for prompt
submission of their reports to the Chairman of the Steering Committee
who will duplicate and distribute the reports. This should be done
prior to the holding of the conference.

E. Most of the committee work will be, of necessity, conducted by
correspondence between biennial conferences. Committee chairmen are
responsible for initiating and carrying out this work.

F. Permanent Standing Committees may be established by the
conference. These committees will report to each biennial conference
until such time as they are disbanded. Permanent Standing Committees
are:

.



Western Regional Soil Taxonomy Committee

c. Conference Proceedings

A proceedings will be developed for each biennial conference.
It will be compiled by the conference secretary and reproduced and
distributed by the conference chairman , with assistance from the
Steering Committee Chairman.

Sufficient copies will be reproduced for distribution as
follows:

One copy for each permanent member , whether in attendance or
not.

he copy for each associate member in attendance at the
conference.

Twenty copies for the Chairman of the Steering Committee of
the National Cooperative Soil Survey Conference.

Twenty-five copies for the Steering Cownittee  Chairman of the
other three regional conferences.

VI. Amendments

Any part of this statement of purposes, policy, and procedures may
be amended at any time by simple majority vote of the conference members
present at a conference, or by a mail vote of the permanent members.



MEMBERSHIP LIST

of the

WESTERN REGIONAL TECHNICAL WORK PLANNING CONFERENCE FOR SOIL SURVEY

,

I. State Soil Scientists, Soil Conservation Service:

1. Alaska Louis A. Fletcher, Soil Conservation
Service, USDA, Suite 129 Professional
Center, 2221 E. Northern Lights Blvd.,

2. Arizona
Service, USDA, 3008 Federal Building,
Phoenix, Arizona 85025

3. California

4. Colorado

5. Hawaii

6. Idaho

7. Montana

8. New Mexico

9. Nevada

10. Oregon

(PLEASE ADD YOUR TELEPHONE NUMBER)

Ronald R. Hoppes, Soil Conservation
Servicg, USDA, P.O. Box 1019, Davis,

~&$&..&-+tio"

Service, USDA, P.O. Box 17107,
Denver, Colorado 80217

Harry Sate. Soil Conservation Service,
USDA, P.O. Box 50004. Honolulu, Hawaii

fdonservstio"
Service, USDA, 304 N. Eighth Street,
Rm. 345, Boise, Idaho 83702

Jack W. Rogers, Soil Conservation
Service, USDA, P.O. Box 970,
Bozeman, Montana 59715

Gary Huckel, Soil Conservation Service,
P.O. Box 2007, Albuquerque. New Mexico

$&%$%$%$%$%I Conservation
Service. USDA. P.O. Box 4850, Rem,
Nevada 89505

Gerald Letshaw, Soil Conservation Service,
USDA, 1220 S.W. 3rd Ave., Portland, Oregon
97209



11. Utah

12. Washington

13. Wyoming

Ferris Allgood, Soil Conservation Service,
USDA, Federal Bldg. Rm. 4012, Salt Lake
City, Utah 94138

James Carley. Soil Conservation Service,
USDA, U.S. Courthouse, Rm. 360, Spokane,
Washington 99201

George Hartman. Soil Conservation
Service, USDA, P.O. Box 2440, Casper,
Wyoming 82601

II. University or Experiment Station Soil Survey Leaders:

1. Alaska Dr. Chien Lu Ping, Agricultural
Experiment Station, University of Alaska,
P.O. Box AE. Palmer, Alaska 99645

2. Arizona

3. California

4. Colorado

5. Hawaii

6. Idaho

7. Nontana

8. Nevada

9. New Mexico

(PLEASE ADD YOUR TELEPHONE NUMBER)

Dr. D. H. Hendricks, Dept. of Agric.
Chemistry 6 Soils, Univ. of Arizona,
Tucson, Arizona 85721

Dr. Gordon Huntington. Dept. of Land, Air
and Water Resources, Univ. of California,
Davis, California 95616

Dr. IK%-XeQ Agronomy Dept., Colorado
State Universiiy,  Fort Collins, Colorado
80521

Dr. H. Ikawa. Dept. of Agronomy and Soil
Science, Univ. of Hawaii, Honolulu,
Hawaii 96822

Dr. N. A. Fosberg, Dept. of Biochemistry
6 Soils, univ. of Idaho, Moscow, Idaho
83843

Dr. G. A. Nielsen, Dept. of Plant and Soil
Science, Montana State College, Bozeman,
Montana 59715

Dr. F. F. Peterson, Plant, Soil, 6 Water
Science, University of Nevada, Rena,
Nevada 89507

Dr. LeRoy Daugherty. Dept. of Agronomy,
New Mexico State University, Las Cruces,
New Mexico 88001



1 0 . 0reg0n Dr. G. Ii, Simonson, Dept.  of  Soils.  Oregon
state University.  Corvallis, Oregon 97331

11. Utah Dr. A. R. Southard,  Soils 6 M e t e o r o l o g y
Dept. Logan. Utah 84321

12. Washington Dr. Alan J. Busacca, Dept. of Agronomy
and Soils,  Washington State University,
Pullman. Washington 99164

13. Wyoming Dr.  Larry  C.  Munn. Dept.  of  Soils,
University of Wyoming, Laramie, Wyoming
82070

I I I . Principal Soil  Cot-relator or Representative:

Western States Richard W. Kover.  Soil  Conservation
Service, USDA, WNTC, 511 N.W. Broadway,
Rm. 514. Portland, Oregon 97209

IV. Soil  Survey Laboratory, SCS, Lincoln:

Dr. W. D. Nettleton, Soil  Scientist
National Soil Survey Laboratory
Room 345, Federal Bldg.. U.S. Courthouse
Lincoln, Nebraska 68508

V. Cartographic Staff, SCS, Fort Worth, Texas:

Donnell  L .  Stelling
Soil Conservation Service, USDA
National Cartographic Center
Bui ld ing  23 ,  Fe l ix  6 Hemphill
P.O. Box 6567
Fort Worth, Texas 76115

VI. F&est Service Western Regional Representative:

1. Region 1 Herb Holdorf, Forest Service, USDA,
Mib;soula. Montana 59801

2. Region 2 David Smith, Forest Service, USDA,
11177 W. 8th Ave., P.O. Box 25127
Lakewood. Colorado 80225

(PLEASE ADD Yom TELEPHONE  Pwmm)
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3. Region 3 Owen J. Carleton, Forest Service, USDA,
517 Gold Ave.. S.W.
Albuquerque. New Mexico 87101

4. Region 4 Tom Collins,  Forest Service,  USDA
Federal  Bui ld ing  (8w1,6iC-‘)  3d
Ogden, Utah 84401 Kts ~~~~‘~~5’

5. Region 5 Charles Goudey. Forest Service, USDA,
630 Sansome  Street
San Francisco,  California 94111

6. Region 6 Dr. R.T. Heurisse.  Forest Service,  USDA,
P.O. Box 3623
Portland, Oregon 97208

7. Region 7 Tom Sheehy, Forest Service,
P.O. Box 1628
Juneau, Alaska 99801

VII . Bureau of Indian Affairs:

Donald Jones,  Bureau of  Indian Affairs,  USDI,
P.O. Box 3785
Portland, Oregon 97208

Thomas Wiggins, Bureau of Indian Affairs, USDI,
Navajo Indian Reservation
Window Rock, Arizona 86515

Henrv Waunh.  Bureau of Indian Affairs,  USDI,
P.O.VBox zi3i7
Albuquerque. New Mexico 87108

Bureau of Indian Affairs, USDI,

85011

Robert A. Klink,
P.O. Box 7007
Phoenix, Arizona

VIII . Bureau of Land Management:

Jim Stone, Bureau of Land Management. USDI
Denver Service Center. Bldg. 50
Division of Resource Inventor System
Denver.  Colorado 80225

IX. State Soil Scientists, Bureau of Land Management:

1. Alaska Lyle Linnell.  BLM, USDI
555 Cordova Street, Pouch 7-512

(PLEASE  A D D  Y O U R  TELEPHONE  NLIMBER)
9
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2. Al-i?.0lla

3. Cal i forn ia

4. Colorado

5. Idaho

6. Montana

7. New Mexico

8. Nevada

9. Oreg0n

10. Utah

11. Wyoming

(PLEASE ADD YOUR TELEPHONE NLMBER)

Rv, BLM, USDI
2400 Valley Bank Center
201 N. Central Ave.
Phoenix,  Arizona 85073

vacant

WCIC, BLM, USDI
Bm. 700, Colorado State Bank Bldg.
1600 Broadway
Denver,  Colorado 80202

Darwin Jeppsen,  BLM, USDA
BLH District Office
940 Lincoln Road
Idaho Falls,  Idaho 83401

w, BLM. USDAron Ro
Granite Tower
222 N. 32nd St.
P.O. Box 30157
Billings,  Montana 59107

Verlyn Saleden, BLM, USDI
Box 1449
Santa Fe. New Mexico 87501

J%qzbmmn, BLM, USDI
Federal Building, Rm. 3008
3008 Booth Street
Rem, Nevada 89509

Byron Thomas, BLM, USDI
729 N.E. Oregon Street
P.O. Box 2965

Portland, Oregon 97208

vacant

m. BLM, USDI
2515 Warren Avenue
PLO.  Box 1828
Cheyenne, Wyoming 82001



X . Bureau of Reclamation:

Richard Piper
Head, Land Utilization
Denver Federal Center
Denver, Colorado 80225

(PLEASE ADD YOUR TELEPHONE NLIMBER)



APPENDIX A

THE STEERING COMMITTEE

of the

WESTERN REGIONAL COOPERATIVE SOIL SURVEY CONFERENCE

I. Membership

The Steering Committee consists of the following members:

chairman)Principal Soil Correletor, Western States (permanent
The current (or forthcoming) conference chairman
The current (or forthcoming) conference co-chairman
The current (or forthcoming) conference secretary
The immediate past conference chairman_ . _ .All other permanent members of the conterence  tram the host

state
Membership changes upon election of officers at the conference

I I . Meetings and Communications

A. Regular Meetings

At least one meeting is held at each conference. Additional
meetings may be scheduled by the chairman as the need arises. Whenever
possible, the committee will meet at conference center prior to the
conference to review space and accommodations, and to assure equipment
will be available for the conference.

B. Extra Meetings

Meeting of the committee may be held between conferences if
convenient and necessary.

C . Most of the committee’s communications will be by correspon-
dence. Copies of all correspondence related to the conference will be
sent to both the Steering Committee chairman and the conference chair-
man.

III. Authority and Responsibilities:

A. Conference Members and Participants

1. The Steering Committee formulates policy on conference
membership and participation. Final approval or disapproval of policy
changes is by a vote of the conference.



2. The Steering Committee approves the attendance of guests
or nonmembers at a specific conference.

B. Conference Committees and Committee Chairman

1. Upon the recommendation of the conference, the Steering
Committee formulates the conference committee membership and appoints
committee chairman. Insofar as possible, committee membership is guided
by expressions of individual preferences and interests. The Steering
Committee will, however, strive to assure that no one committee is
dominated by any single state or agency.

2. Upon the recommendation of the conference, the Steering
Committee is responsible for the formulation and transmittal of specific
charges of the committee chairman.

C. Conference Policies

The Steering Committee is responsible for the formulation of
statements of conference policy. Final approval of such statements is
by vote of the conference.

D. Liaison

The Steering Committee is responsible for maintaining liaison
between the conference and (a) the National and other regional
conferences, (b) the Western Regional Soil Survey Work Group. (c) the
Western experiment station directors, the state or regional and National
offices of the Soil Conservation Service, Forest Service, Bureau of Land
Management, Bureau of Indian Affairs, and Bureau of Reclamation, (d) the
Western Soil and Water Research Committee, (e) other committees or work
groups associated with the conference, and (f) other participating
agencies or groups.
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EXECUTIVE SUNMARY

The theme of the 1982 western conference was oriented towards imorovinq soil
survey quality and efficiency.

The following are hiqhliqhts of comnlttee recommendations (see committee
reports for specific wordinq and discussion).

COMMITTEE 1 - APPLICATION OF FIELD PROCEDURES FOR
DIFFERENT ORDERS OF SOIL SURVEY

- That symbols be used on field sheets to identif.y the field procedure used
to identify the composition of a delineation.

- That the oercentaqe of the field procedures used to identify the
composition of each mao unit should be qiven jn the published soil survey
report.

- That the DrOCedureS for Identifyinq the comoosltion of delineations and
delineation boundaries, and the sumnary classification table contained in
the committee report be field tested.

- That the committee be continued for the 1984 conference and that Dick Cline
serve as chairman. Activities to include:

1. Initiate action on field testinq (1982 field season).
2. Comoile a draft document explainlnq and defininq the "Kinds of Soil

Surveys" concept for field testinq.
3. Review and amplify definitions.

COMMITTEE 2 - DOCUMENTATION FOR HIGHER ORDER SURVEYS

- Continue the current oolicy of allowinq a survev area to select one of the
following options.

1. One detailed pedon descriotion  with ranqe in characteristics to
represent each family reqardless of the number of phases of the family
used in the survey area; or

2. A detailed pedon deSCriDtiOn with ranqe In characteristics to reoresent
each phase of the faily as used in the survey area.

- That reference pedon descriptions for hiqher cateqories  continue to be
quided by NW 307.7(a)(2) and 603(a)(2)(IX). That when a Reference Pedon
is used it be footnoted as follows: "This Reference Pedon is an examole of
a soil within this category. It is not necessarily representative of this
soil as mapoed throughout the survey area."

- That Dhase namjnq (subqrouo are hiqher) be allowed to include items used in
SOIL TAXONOMY. provided these terms ensure clarity, maintain brevity and do
not duplicate  class limits.
include this orovision.

That Chapter 5 of the Soil Survey Manual
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- That the policy (West TSC Bulletin No. W430-l-17) of not requirinq the
establishment of a soil series to recognize a new soil family be continued.

- That the definition of non-proqressive soil surveys include parts of areas
previously published (at a hiqher order) when the published survev no
lonqer meets user needs. The reasons and process for doinq this would be
described in the Memorandum of Understandinq.

- That this committee be discontinued.

COMMITTEE 3 - SOIL RATING CRITERIA FOR OFF-ROAO VEHICLES

- That the ORV quide in Section 403.6 of the National Soils Handbook be
deleted from the Handbook as soon as oossible.

- That the quide (developed by the committee) for ratinq soil limitations for
wheeled off-road vehicles serve as a prototype for field testinq, and be
reviewed by other NCSS reqions.

- That the biblioqraphies on the effects of off-road vehicles on the
environment by R.H. Webb and H.G. Wilshire, and the ELM Desert Plan Staff
be used by NCSS cooperators.

- That this committee be continued to review field testinq of proposed
criteria, and Marty Townsend serve as chairman.

COMMITTEE 4 - EDUCATIONAL REQUIREMENTS TO MEET FUTURE NCSS NEEDS

- That the suqqested soil curriculum from the 1980 Southern Reqional
Conference be reviewed alonq with this conrnittee's  findinqs to develOD a
model for the western reqion.

- That leadership be exercised so that loss of traininq opportunities due to
fiscal contraints does not become lonq-lastinq and irreversible, and
opportunities for interaqency  participation in courses be maintained and
encouraqed.

- That OPM be advised to provide colleqes and universities more specific
information on courses and ratinq procedures considered for a hiqh ratinq
as soil scientist.

- That aqencies consider developinq multi-media traininq courses in lieu of
traditional classroom instruction.

- That this committee continue.

COMMITTEE 5 - SOIL SURVEY INTERPRETATIONS

- That an ad hoc workqroup (see committee report for members) develop
criteria for desired forest and ranqe interpretations.

- That conference members send interpretations desired which are not
presently on form SCS-5 to the ad hoc qroup by ADril  1, 1982.
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That workqroup interpretations be field tested and results reoorted to 1984
conference.

That this conxnittee  be continued with Bob Heurisse as chairman.

That a new cotmnittee of Plant and soil scientists be formed to develop a
framework of quidelines for correlatinq ecoloqical sites, and develop a
catalog of natural resource computer data files.

AD HOC GROUP - LABORATORY ANALYSES WORKSHOP

- That the National Soil Survey Laboratory (NSSL) be charqed with the
responsibility of reviewinq current methods used in soil characterization
and determine if any new analytical methods are warranted.

- That the NSSL provide cooperatinq laboratories with examoles of their data
base system.

- That the NSSL data base system be accessable to the cooperatinq
laboratories in a way that would provide a usable interchanqe of data.

- That the Laboratory Analyses Horkshoo be a continuing cotmaittee  of the
conference, and Bill Allardice serve as 1984 chairman.

SUMMARY OF OTHER ACTIVITIES

The western reqion is very concerned about the lack of cross-sectional
representation from the west in the proposed makeup of the National
Conference. The western reqion is unsuroassed in the diversity of soils,
soil-related resources, soil manaqement problems, and NCSS coooerators. The
representation of the western reqion in the National Conference should be more
consistent with the maqnitude  of this diversity.

The 1984 conference steerinq committee will be reviewinq the by-laws and
presentinq their findinqs and revisions to the 1984 conference.

The Reqional Soil Taxonomy Coavnittee will be a standinq committee of the
conference, with replacement members to be elected by the conference.

The invited papers demonstrated that opoortunities exist for imorovinq soil
survey quality, efficiency, and usability. Also, coooeration between aqencies
created some of the opportunities (fundinq, exoertisel. Some activities may

< cost more, but become affordable when shared with other benefitinq
cooperators. Furtherinq creative inter-aqency coordination and cost-sharinq

l may well olay an important role in maintaininq and imorovinq soil survey
proqrams. However, no matter how innovative new technoloqy  may seem, there is
no substitute for carryinq out the basics correctly. Dick Dierkinq's oaoer
reminds us of that imoortant fact.

To follow throuqh on reconvaendations  of the conference that oertaln to the
National Soils Handbook and Soil Survey Manual, the 1982 conference steerinq
cotwaittee  will submit oroposals throuqh the aporooriate channels.
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The western region supports the efforts of the Northeast Conference in
developinq qreater inter-reqional communication.  The perspective that Ed
Ciolkosz provided on the differences and similarities between the northeast
and west was valuable. The western reqion will send copies of the proceedinqs
to the other regional conferences.

The 1994 conference will be hosted by the NCSS members representinq New Mexico
r:

in latter February.

The 19B4 conference Steerinq Committee is:

Gary Muckel.  Soil Conservation Service - Conference Chairman
LeRoy Daugherty. New Mexico State Univ. - Conference Co-chairman
Owen Carleton, Forest Service
Verlyn Saladen, Bureau of Land Manaqement
Henry Wauqh, Bureau of Indian Affairs
Dick Kover, TSC Representative - Steerinq Committee Chairman
Chuck Goudey. Forest Service - Past Conference Chairman

The conference aqain thanks the committee chairman, recorders. speakers, and
participants for their efforts in makinq the conference successful.

Chuck Goudey
Chairman

,
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MONDAY, February 8

lo:oo - l:oo Reqistration - Kon Tiki Room

l:oo - 1:20

1:20 - 2:lS

2:15 - 3:oo

3:15 - 5:oo

TUESDAY, February 9

8:00 - 5:00

General Session - Kon Tiki Room

Chairman - Chuck Goudey

Announcements and Introductions

National Perspective for Soil Survey
William Reybold. Staff Leader for soil survev
and correlation, SCS, Washinqton, DC.

Soil-Climate Predictors for Ranqe and Forest
Land Potentials in Western U.S.

Dr. LeRoy Daugherty, New Mexico State Univ.

Committee Review of Draft Reports
Committee 1 - Kon Tiki Lounqe
Committee 2 - Moana Room
Cofnnittee 3 - Hi10 Room
Cofmnittee 4 - Kon Tiki Room
Committee 5 - Kon Tiki Room

Discussion

SEE ATTACHMENTS FOR DISCUSSION

Groups (Committee Reports)

GROUP ASSIGNMENTS, SCHEDULE AND LOCATIONS.

Analyses Uorkshoo - Hilo Room. 8:00 - 5:00 Laboratory
Bill Allardlce, Chairman

.

WEDNESDAY. February 10

General Session - Kon Tiki Room

a.m. Chairman - Jim Stone

8:00 - 8~45 Interaqency Resources Evaluation Techniques Proaram
Jim Haqihara, Rocky Mountain F&RES, Fort Collins
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Dr. R.D. Heil/Gil Hersh, Colorado State Univ.

Application of Soil Resource Information Systems
Tom Priest, SCS, Denver

Computerized Soil Maps
Don Stellinq, SCS, WTSC, Portland

Discussion
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Chuck Goudey, FS, San Francisco
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.
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Conbnittee 4 - Kon Tiki Room
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FRIDAY, February 12

General Session - Kon Tiki Room

R:OO - 8:3D
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9:3D - lo:oo
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Conmnittee Reports
Coinnittee 1 - Jerry Harman
Coavnittee 2 - Dan Ernstrom
Committee 3 - Jim Pomereninq
Committee 4 - Jerry Simonson
Coasnittee 5 - Loren Herman
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ll:oo Adjourn
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ATTACMENT  TO AGENDA

.

INSTRUCTIONS FOR COMMITTEE CHAIRMEN AND RECORDERS

Committee Chairmen will assign a Recorder to qather additional ideas,
consensus of opinion, and reconnmndations durinq the ccumnittee  review of the
pre-conference report (Monday).
will develop a revised report.

From this review, the Chairman and Recorder

The Chairmen will present the revised report to each of the three discussion
groups (Tuesday). The Comnittee Recorder will accomoany the Chairman, and
record the concensus and/or recommendations of the group discussions. The
Chairman and Recorder will meet to develop a revised draft of the report.
This draft will consider the consensus of the individual discussion qrouos and
their recommendations.

The revised draft will be reviewed by the committees (Thursday) and a final
report developed.

Only a brief summary of the report and specific recommendations will be
presented to the conference for approval on Friday.

INSTRUCTIONS FOR DISCUSSION GROUPS

All attendees to the conference have been assiqned  to one of the three
discussion qroups. If YOU find that .vou are not listed, select a qroup of
your choice (please try to keep a balance of numbers between the qrouos).
Each discussion qroup will discuss each of the five comnittee reports (see
group schedule and assiqnment below). Copies of the pre-conference reports
are to be made available by reqistration for distribution at that time.

Discussion Group Leaders will be responsible for leadinq the discussion so
that a qroup consensus of thouqhts and recommendations can be reached. Group
Leaders are also responsible for quellinq attacks of verbal abuse (may be
delegated). In order for the Chairmen to make their appointed rounds, it is
imperative that Discussion Group Leaders keep their qroup on schedule.

DISCUSSION GROUP SCHEDULE

The groups will discuss each of the five cownittee reoorts as indicated below.
Each qroup will have one hour to discuss each of the Committee reoorts. The
Comnittee Chairman will present the reoort and the Group Leader will
orchestrate the response.

Tuesday Kon Tiki Room Moana Kon Tiki Lounqe

B:OO - 9:OO 1 5 3
9:OD - 1O:OD 2 4 5

1o:oo - 10:20 Break
10:20 - 11:20 3 2 1
11:20 - 12:oo Committee Chairmen meet with recorders

;;; : :i:
4
5 : :

3:oo - 3:15 Break
3:15 - 5:D0 Committee Chairmen meet with recorders
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DISCUSSION GROUPS

Participants and quests have been assiqned to one of three discussion qroups. I
The name at the head of each column is the room in which each qroup will meet.
A discussion leader has been selected for each group,  his name aopears at the
toD of each list. Conference participants not listed on a discussion qrouo .
may select a qroup (try to maintain a balance of numbers between qroupsl.

Kon Tiki Lounge

Fred Peterson

B. Allardice

G. Brockman

C. Case ’

R. Cline

W. Crane

P. Derr

R. Dierking

L. Fletcher

C. Goudey

H. IKawa

R. Klink

C. Montaqne

D. Nettleton

J. Roqers

H. Rounsaville

V. Saladen

D. Stellinq

H. Summerfield

L. Walker

Moana Room

Shelby Brownfield

0. Carleton

V. Carter

L. Daugherty

M. Fosberq

R. tiODDeS

G. Huntinqton

G. Madenford

G. Muckel

L. Munn

D. Pease

J. Raqus

M. Rollins

H. Sato

D. Smith

D. Snyder

J. Stone

M. Thessen

H. Wauqh

E. Wesswick

Kon Tiki Room

Tom Collins

J. Chuqq

E. Ciolkosz

J. Haqihara

0. Hat-ju

W. Harrison

R. Heil

S. Hoffman

H. Holdorf

D. Jones

R. Kerr

R. Kover

K. Larson

G. Latshaw

J. Mallory

E. Naphan
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Soil-Climate Predictors for Range and Forest Land Potentials
in the Western  United States

Presented by L. A. Daugherty
New Mexico State University

I would like to express the appreciation of the representatives of
the Experiment Stations for the opportunity to express our views and
concerns about the use of soil-climate predictors in soil survey. We
believe that soil-climate interpretations from soil surveys will play a
crit ical  role  in assessing grazing,  forestry,  and dryland-crop use
potentials for western lands in coming years. Tens of millions of acres
of depleted range and forest lands are being inventoried currently by
soil surveys to help guide management and assist in predicing  vegetative
potential. In order to predict potential from soil information, either
the kind of soil or some of its properties must be related to the vege-
tat ive  potential . Presently most soil-vegetation relations are known
only locally and have not been correlated across administrative or state
boundaries in the western region. Our understanding of the soil-vegetation
relationships is largely empirical, and are usually possible only in
areas not too depleted. Relationships are only known generally between
vegetation and kind of soil rather than by using specific soil proper-
ties that might be identified for numerous kinds of soils.

Cne set of specific soil properties that relates to vegetation is
called “soi l  c l imate” . Soi l  c l imate is  a  term we use for the soil
moisture and temperature regimes that change through the seasons in
patterns characteristic of broad groups of soils. These regimes do
reflect atmospheric climate, but are strongly modified by local features
such as slope, aspect, infiltration rate. and soil vater-holding capa-
city vhich are related to local vegetation patterns. Soil climate is so
biologicaily  critical in predicting the productive potential of range
and forest that its temperature and moisture components are used as
major diagnostic criteria for classifying and identifying soils. when
these regimes were first used in soil classification which serves soil
survey, circa 1965, they had to be identified by estimates based on the
atmospheric climate of broad, poorly understood areas. Temperature and
mois ture  regimes of too few specific soils were known to establish
guidelines for locally variable soils and vegetation. More seriously ,
the class boundaries of soil temperature and moisture regimes were
calibrated for major changes of cultivated agriculture. mostly outside
the western region. The original concepts of soil climate do not seem
to always have been applied consistently over the western United States.
Class boundaries for soil climate do not necessarily or even conrmonly
fit critical natural vegetation breaks in the vest and there is little
organized consensus as to how they should fit.

These problems were expected at the time soil climate was first
used for  cr iteria  in soi l  c lassi f icat ion. It was expected that experi-
ence in mapping and interpretation would lead to new insights and changes.
Disagreements among those of us in the National Cooperative Soil Survey
are, however, commonplace regarding the location of the soil moisture
regime boundary. In the preface of Soil Taxonomy, the anticipated
problem was addressed:
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“Many of the definitions of taxa that are extensive in the United
States are far from perfect, particularly regarding their soil
moisture regimes. These are known in a general way. but more
actual measurements are needed to refine the present definitions.
We are m3re confident about the classification of these soils than
we are about the definitions. Changes seem certain, and supple-
ments that revise some of the definitions can be expected.”

“E l sewhere  taxonomy  states  that the classification of the soil
series in the United States was done in part by knowledge of the
moisture regime. The definitions of soil moisture regimes used In
soil taxonomy were fitted to desired boundaries. If future studies
show that the classifications of the soils are not in agreement
with these definitions. they are mOre likely to change the deflni-
tions than the classifications.”

The general concepts of soil climate have proved valid and useful
in broad contexts. Problems in field identification and interpretations
have been identified. The substantiating data, however, are mostly only
locally known and have not been regionally organized, “or have regional
problems of class breaks been effectively tested and resolved.

The problems we face dealing with soil-climate are regional in
scope. Most areas of different soil moisture regimes and vegetation
cross one or more state boundary. There is no western state that does
not share the problems of consistent identification and interpretation
of a distinctive soil-climate area with another state.

Regional need for a coordinated research effort was reflected by
the actions taken by this conference in 1980. We voted to strongly
recowoend  soil-climate research. l’his conference represents the opera-
tional leadership of the National Cooperative Soil Survey in the West.
Most of you face daily problems of taxonomic identi f icat ion of  soi l
supporting more or less contrasting vegetation. You face problems of
predicting vegetative potential for large areas so depleted that vegeta-
tive indicators are lacking. We have collectively found that, on one
hand, soil-climate properties are a m3st effective interpretation tool
but on the other hand present some of the most serious problems in
co”slstent, regionwide Identification and application. Pressure for map
production leaves little room for research in the agencies in opera-
tional soil survey.

As we consider research needs, we need to be initially concerned
with assessing how well existing soil-climate class limits and field
identifications fit critical vegetation boundaries. Possibi l i t ies  of
using subclasses of existing soil-climate divisions need to be addressed.
Bench-mark soil-climatic data and biocllmatic  techniques for geographi-
cal extrapolation of quantitative measures need to be developed. We
need to increase our understanding of which vegetation changes are
functions of soil climate and which reflect other soil properties. We
need to make and study cartographic displays of the soil-climate pre-
dictors for range and forest potential at several levels of cartographic
generalization so that the productive potentials of the western region
can be understood and used at several levels of decision making.

.
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In order to research the problems related to soil-climate predic-
tors, we need to compile the information learned by past researchers.
They have taught us that biological processes in the soil are controlled
in general by the climate within the soil, that is the soil temperature
and moisture. Each plant species has Its own temperature and tsoisture
requirements. Climax vegetation in an area is thought to be a reflec-
tion of the moisture regime. This idea is the basis for using plant
communities to infer soil moisture in the field. Soil moisture, how-
ever, Is not the only factor that is important in defining the range of
a plant community. The area occupied by a plant community is also
limited by the component plant-species tolerance of a number of environ-
mental parameters. This tolerance varies from plant to plant and has
been referred to as the ecological amplitude of a plant.

Soil moisture regimes have not been used in all past soil classi-
fication schemes. Properties accessory to soil moisture have been
videly used in the past, but it is only during the past 30 years that
soil moisture was used as a definitive criteria. Consistent usage of
soil climate was not reached until the 1967 suppllment of the “7th
Approximation” was issued. The use of soil moisture regimes In soil
classification Is not universal today. Soviet publications suggest that
soils can be grouped according to soil moisture, but there is little
agreement on how they should be grouped. The phrase “soil moisture
regime” is used arbitrarily and inconsistently in the literature and
have numerous connotations varying videly from the usage in Soi l
Taxonomy,

The members of the soil survey staff who vrote soil taxonomy recog-
nized that the soil moisture regime was not only an important property
of the soil, but it is also a determinant of processes that can go on in
the soi l . It is generally recognized that during geologic time  there
have been significant changes in climate. Soils that could have formed
only in a humid climate are now preserved in some places in an arid
climate. These soi ls  have rel ict  features  that  ref lect  the former
moisture regime and have other features that reflect the present mois-
ture regime.

The soil moisture regime is only a partial function of climate. In
an arid area, the soils are not necessarily dry. They may be dry, moist
or wet. depending on their position in the landscape, because they may
receive water  from sources other than the rain that falls on them. In
any given landscape that has uniform climate, adjacent soils may have
different moisture regimes.

Each of the moisture regimes in the history of a soil is a factor
in the genesis of that soil and is the cause of many accessory charac-
t e r i s t i c s . Host of the accessory characteristics, however. and those
most important for interpretations are associated with the present
moisture regime, even if some of the earlier twistwe regimes differed
widely from the present one. Soil taxonomy stresses that if any of the
marks of the moisture regime are to be used as diagnostic properties. it
is essential to specify the nature of the present moisture regime.
Unless this is done, there cannot be any characteristics accessory to
those that are diagnostic. It is for this reason that the moisture
regime is used in defining classes In the very high categories.
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There is a very large amount of common knowledge about the moisture
variations within soils over time. especially in the humid. agricultural
environments. For arid and semiarid environments, however, the informa-
tion is more scant. There are few long-term records and still fewer
that can be related to the energy concept of soil moisture. Those of us
who work with soil know how the moisture changes with the seasons, but
our knowledge is largely qualitative. Due to lack of publication, the
concepts are not uniform or consistent.

There have been many methods devised to relate soil moisture to
meteorological records. All of these methods have some shortcomings.
Most of these techniques use a Thornthwaite method for estimating evapo-
transpiration. The Newhall  mDde1 of the Soil Conservation Service is
used in many areas of the vest and is probably best known by those of us
in attendence at  this  conference. In this method, moisture distribu-
tions are predicted by assuming the potential evapotranspiration  is
uniformly distributed over all the days of the month, and moisture
removal is proportional to available water. Rainfall is distributed by
assuming Ir of the mean monthly precipitation falls in one storm at the
middle of the month, and the rest falls as light showers throughout  the
remainder of the month. Hoisture regimes are calculated for periods
when the soil temperature at 50~ reaches 5’C. This model does not take
into account soil differences and landscape position. It is dependent
on long-term climatic data. Orographic changes in the west make it
difficult to extrapolate climatic data over long distances. Climatic
stations are often located in valleys and do not represent the mountain-
sides.

Very little work has been done in comparing soil lloisture  regimes,
as defined in soil taxonomy. The models used to predict soil moisture
regimes have had very little testing.

Up to this point, we have only addressed the soil moisture part of
soil-climate. Soil temperature is an integral part of the soil climate
and cannot be separated from a study of soil-climate-vegetation rela-
tionships. Soil Taxonomy points out that plants have one or more soil-
temperature requirements  that  are  met  by the soils of their native
environment. Soil temperature. therefore, has an important influence on
biological, chemical and physical processes in the soil.

At any moment the temperature within a soil varies with depth. The
temperature near the surface fluctuates with the hours of the day and
with the seasons of the year. The fluctuations may be very small or
very large according to the environment. Because temperature is so
variable, or perhaps because it is not preserved in samples, some pedo-
logists have felt that temperature is not a property of a soil. Most
who work with soils in a limited geographic area take soil temperature
for granted because the temperature of most soils in a limited area are
similar. Observers are all inclined to notice the properties that
differ among soils  and to focus attention on them. The mean annual soil
temperature is related most closely to the mean annual air temperature,
but this relation is affected to some extent by the amount and distribu-
tion of the rain and the smount of snow, the protection by shade and by
the organic mst i n  f o r e s t s , and by the slope aspect and gradient.
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Moisture can be exceedingly important in reducing fluctuations in soil
temperature.

One of our concerns is predicting the soil climate from vegetation.
Vegetation has the capacity to integrate the differences in soil phys i -
cal properties, moisture and temperature and live I” a unique environ-
ment. The specific requirements of each plant, however, is not know”.
I”  fact , t h e  e n v i r o n m e n t a l  r e q u i r e m e n t s  a r e  k n o w n  f o r  very  fev p l a n t s .
Soils and plants have been studied along gradients, but very rarely has
the soil climate been monitored.

A general lack of agreement on specific use of soil climate para-
meters in soil survey has led the Western Regional Coordinating committee
on soil survey representing the experiment stations to design a regional
research project. The general objective of this project Is to improve
the utility of soil-climate identifications that are taken from soil
maps and used to help predict potentials for range and forest lands in
the vestern  United States. Two major phases or sub-objectives of the
project are sequential and the timing of their initiation and completion
is integral to the success of the research.

The first phase of the project is to evaluate how the present
soil-climate criteria of the Soil Taxonomy have been applied in soil
surveys of western range and forest lands and how the geographical
patterns of soil climates, as presently mapped, relate to vegetation
patterns.

In i t ia l ly , all participating states will objectively delimit their
major soil climate boundaries, as now perceived, from existing soil maps
and climatic data. In areas of minimal or no data, best estimates will
be used. The categories of Soil Taxonomy will be the useful units in
delineation, depending upon information available. Selected,  field-
derived, soil-climate maps and vegetation maps will be correlated against
maps of soil moisture and temperature regimes calculated from climatic
data to discover problem situations. The preliminary maps will be based
on a “standard” nearly level exposure. Later work will take slope and
aspect variations into account.

Correspondence of the soil climate areas between adjoining states
will be noted and evaluated. Coordination of this portion of the study
will be effected, where possible, with states adjoining the Western
Region. Adjustment  of non-joining boundaries will not be made at this
stage.

Work ing  raps of this information vi11 be compiled at the state
level  at  the scale  of  1:1.000,000. The information documented in the
state maps will be shared with each of the cooperating states in order
to compile a vorking regional map.

Within each state, a” evaluation vi.11 be lnade of the formal and
informal field criteria for so11 climate that have been used to identify
soils by the principal mapping agencies observing National Cooperative
Soil Survey standards. This vi11 be done by questionnaire and by disc-
ussion vith active field scientists. A regional core list of standard
questions will be developed which vi11 be used by all states. This
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question list, however. will be augmented to fit particular state condi-
tions. This effort will be designed in a manner to document the experi-
ences of field scientists as a” aid in evaluation of existing meps.  as
well as to indicate possible problems in identifying soil climate classes.

Based on the above and other data, each state will evaluate, eppro-
priate to its conditions. the accuracy or anomalies of geographic corre-
lation among kinds of vegetation and regionally representative soils
mapped by present criteria.

The current understanding of soil-climate-vegetation relationships
will be summarized through compilation of a draft version of a regional
soil-climate map and a report that will include details on agreements
and discrepancies.

The shared findings of the first phase of the project, viewed
regionally as well as locally, will provide the basis for the work to be
undertaken in the second phase of the project.

The second phase of the project is to modify the soil-climate
criteria where needed. or develop new criteria for better prediction of
vegetat ive  potential  froth additional baseline soil-climate data. and
formulate means of extrapolating this information.

Initially, the coordinated efforts of the participating states will
be directed toward a” examination of alternative definitions of soil
climate that may relate to such factors as: rooting habits of corm~o”
range and forest vegetaion; critical levels of soil temperature and
moisture affecting such vegetation; and year-to-year variability of soil
moisture and temperature.

Related to this, some states will examine the relation of soil
moisture duration to waterholding capacity for deep rooted vegetation.
Some will examine the kind and amount of vegetative growth in relation
to various levels and durations of heat energy in different soils now
placed in the same soil temperature regime. Others in northern parts of
the region, or with significant areas of high mountainous lands, will
study definitions, currently in question, that separate soils with cryic
and frigid soil temperature regimes. Some ststes  may include dryland-
cropped soils amend their experimental sites.

Soil morphology will be studied to determine which features, if
any. sre accessory to soil climate and which may be used as field mapping
criteria or guides to the appropriate soil climate regimes with emphasis
on large tracts of range or forest lands that cut-over, burned or other-
wise changed to the point where reliable plant indicators are lacking.

The regional research group will search for reliable indicator
plants that correlate in occurrence or in some growth habit with soil
moisture and/or soil temperature distribution patterns on the landscape.
Procedures will be developed to geographically extrapolate these rela-
tionships by bioclimatic  techniques.
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The final product of the two phases of the research project will
Include a regional report on the findings in soil climate and vegetation
relationships oo western range and forest lands. This will include
publication of  a regional soil-climate map incorporating all nevly
acquired information.

The soil-climate research that we propose is aimed primarily toward
interpretations for perennial range and forest vegetation. However, it
also will be useful for predicting long-term soil moisture and tempera-
ture characteristics for drylend cropped soils. Some states may find
need to include dryland-cropped soils among their experimental sites
because of impending land-use conversions from irrigated to dryland
crops or range, or from range or forest to cropland.

Benefits from this research will be in increased confidence as to
where and with which techniques range and forest productivity can be
increased. New understanding of soil-climate regimes should not require
re-napping, rather only changes in identifications and Interpretations.
As additional benefits, we will be producing baseline data and maps for
range, forest ( and hydroiogical  research and the extrapolation of their
results.
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The Interaqency Resources Evaluatlon
Techniques Research and Development Proqram

James S. Haqihara'

Western Reqional Technical Work Planninq
Conference for Soil Survey, San Dieqo, Californla

February 8-12,  1982
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The Resources Evaluation Techniques Proqram (RET) is a nationwide
research and development proqram located at the Forest Service Rocky Mountain
Forest and Ranqe Experiment Station in Fort Collins, Colorado. The mission of
the RET Program is "to maintain and improve caoabilities for nattonal
inventories and analysis for all of the nation's natural renewable resources."

Backqround

four
They

All four of these acts mandated common requirements. These common themes.
include: (1) preparation and maintenance of continuous resource inventories,
(2) coordination and coooeration  among resource aqencies and orqanizations to
avoi?  duplication of inventory and planninq, (3) determine the chanqes in
stat:.?. and condition, both current and potential. of the resource base, (4)
determination of resource interactions as affected by manaqement alternatives,
and (5) preparation of periodic assessments or appraisals of the nation's
renewable natural resources.

The justification for developinq the multiaqency RET Proqram was based on
major related land manaqement acts passed by Conqress durinq the 1970's.
are:

- Forest and Ranqeland Renewable Resources Planninq Act of 1974 - RPA
(PL 93-378).

- National Forest Management Act of 1976 - NFMA (PL 94-58R).
- Federal Land Policy and Manaqement Act of 1976 - FLPMA (PL 94-597).
- Soil and Water Resources Conservation Act of 1977 - RCA (PL 95-192).

In view of these leqislated acts, the interaqency  RET Proqram was
developed in late 1976. The cooperating aqencies are the Bureau of Land
Manaqement, Fish and Wildlife Service, Forest Service, Geoloqical Survey, and
Soil Conservation Service. The Council of State Planninq Aqencies requested
particioation and joined the Five-Agency Grouo in 1979. They will represent
the 50 states and provide necessary coordination.

^.
Objectives and Goals

. The objectives of the Proqram are to develop. _ ._ _ _ and improve for national,_
reqronal, ard local renewable natural resource assessments and aDDraISa1s an
effective, multipurpose ecoloqical land classification system; renewable
natural resource inventory techniques throuqh effective remote sensinq and
sampling strateqies; maintenance of RPA automated data bases; and assistance
in applications of techniques and procedures developed for classification and
Inventory.

'Research Hanaqement Coordinator, USDI, Bureau of Land Manaqement,
Fort Collins, Colorado 80521.
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These objectives are being met by conductinq the followinq research and

development studies.

a. Land Classification--The conceDtua1 basis for an ecoloqical component
national land classification system has been provisionally aqreed upon by the
Interaqency Aqreement members (BLM, FS, FWS. GS. SCS). The system includes
hierarchical classification of four ecosystem elements: vegetation. soil,
water, and landform, and preliminary DrOCedureS for inteqratinq the elements
into ecological units. In order to translate the concept into full aoplica-
tion. potential natural veqetation must be linked to existlnq veqetation. A
water classification considering water to support life on and in the water
must be completed. Standard definitions for landform characterization must be
prepared. A classification system for existing veqetation amenable to remote
sensinq must be developed. Scientific Drocedures for inteqratinq eleinent
classifications into ecological units must be developed. An evaluation of the
inherent information content of alternative classification systems will be
completed. A manuscript entitled "A Component Land Classification for the
United States: A Status Report" is currently awaitinq publication.
Hopefully, it will be available within the near future.

b. Inventory and Remote Sensinq Techniques for Renewable Natural
Resources--Improved estimators for phytomass, volume, and other veqetation
parameters usinq existinq inventory designs will be developed. The potential
gains from remote sensing for multilevel samplinq, stratification, geograph-
ical information systems, and monitorinq veqetation chanqe and trends will be
determined. Vegetation measurement techniques will be developed to increase
data collection compatibility and to reduce duplicity in inventories.
Veqetation interpretation and measurement techniques from remote sensinq will
be improved or developed.

c. RPA Automated Data Base Maintenance--RPA 80 Assessment automa' .-d data
bases are operational and user requests for data and information are aLcommo-
dated. New data and information must be added as they become available. The
current data base must be merqed, where possible, into an lnterrelational data
base. A design for a fully inteqrated data base will be prepared. New proce-
dures, such as data editinq and report writinq, will be developed. Evalua-
tions on the feasibility of exchanqe amonq major renewable resource data bases
of various agencies will be conducted.
data bases will be incorporated.

New procedures for manipulatinq the
Data user request service will be maintained.

d. Technoloqy Transfer--Users of expected products from the Proqram will.
be identified. An awareness proqram will be prepared to involve users in
research planning and reviews of problem analyses, study Dlans, research
reports. Interim quides will be Prepared on methods, techniques, or
procedures for field testing with the users. Traininq plans will be developed
to acquaint and involve users with the techniques, methods, or procedures.
Feedback will be obtained, modifications will be made, and additional
evaluations will be conducted if necessary. Methods, techniques, and
procedures will be recomnended for incorporation into manuals and handbooks.

In summary, the Resources Evaluation Techniques Proqram is charqed with
the responsibility of developing and Improving a national (a) ecoloqical land
classification system, (b) renewable natural resource inventory and remote
sensinq techniques, (c) resource analysis techniques. and (d) application of
new and imoroved knowledge through technoloqy transfer.

1

.
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PREMAPPING INVESTIGATIONS FOR IMPROVING SOIL SURVEY OPERATIONS

by

C. Montaqne, J. Roqers. et al.+

February 1982
Plant & Soil Science Department

Montana State University
Bozeman, MT 59717

and

Soil Conservation Service
Bozeman. MT 59715

Introduction

Initiatinq a soil survey requires the qatherinq, interpretinq and under-
standinq of all pertinent natural resource information. This is accomplished
most efficiently by sDecialists workinq in their fields. The State Aqri-
cultural Experiment Stations and Land Grant Universities are mandated to
participate in the National Cooperative Soil Survey. Universities and
aqricultural experiment station staffs have professional expertise as well as
a knowledqeable student labor force to help qather and synthesize existinq
resource information for upcoming soil surveys. If Aqricultural Experiment
Station and University personnel are involved durinq initial formative staqes
of a soil survey, they will likely continue to contribute throughout the soil
survey. rather than only durinq yearly reviews. This oresentation documents
inv?lbtement  of the Montana Agricultural Experiment Station and Montana State
Un .sity in premappinq investiqations for two upcominq Soil Conservation
SC .urveys.

Objectives

The main purpose of these efforts is to utilize personnel and information
resources of the University and Aqricultural Exoeriment Station to identify.
qather. refine and Dresent existing resource data in order to helD provide a
solid foundation for initiation of soil survey Drocedures by Soil Conservation
Service parties. Secondary objectives include documentinq  the usefulness of
geoloqical information for soil survey.

Procedures and Products

We COmDleted Dreliminary Soil surveys in two Montana Soil survey areas;
one in the western intermountain valleys and one on the central plains. In
western Montana we used the state and detailed qeoloqic maps to identify
qeoloqic parent materials of soils. This information suoplemented by field
reconnaissance allowed comoilation of detailed (1:62,500) and qeneralized
(1:25C1,000)  qeoloqic parent materlal maps utilizinq units reflectinq bedrock,
litholoqy, landfown and reqolith characteristics. The qeoloqy maps in

l 3. Black, 5. Harvey, A. Satterlee, 1. Rayne, and J. Ruddell.
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blueprint form, field notes, a biblioqraphy, an assemblaqe of available
pertinent literature and local climate data comprise a folio of information
presented to the soil survey party.

In central Montana a qeoloqist and soil scientist worked toqether to
formulate and field check a 1:250,000 scale qeneral qeoloqy map and
synthesized this into a map showinq soil parent material zones.

A plant ecoloqist identified vegetation communities occurrinq on the
various qeoloqic parent materials and collected soil samples from some
communities for pH and electrical conductivity determination. This work
pointed out the followinq soil-veqetation relationships:

1.

2.

3.

4.

5.

Cretaceous Colorado shale landscapes have acid shale zones with clay soil
texture and pH of 3.6 to 4.2. These soils behave like acid sands and
support Artemesia lonqifolia (long leaf sagebrush) and Calamovilfa
lon ifol??l-@%i?ie sandreed). More basic (oH 5.5 to 7.7) clay loams
Xi&X-A-rtemesia tridentata (biq sagebrush) and Stipa comata
(needleam.

Alluvial aravel cans overlvina Colorado shale have plant communities
dominated'by Yucca'qlauca (Yucca). St<pa comata (needleandthread), and
Bouteloua~qra??iX(blueqramma).

When the Eaqle  sandstone occupies a landscape with Colorado shale, it
develops sandy soils supportinq Calamovilfa lonaifolia (prairie
sandreed), In contrast to the clayey soils on Colorado shale.

Distichlis stricta (inland saltgrass), Atrfplex nuttalli (Nuttall's
saltbush) ZZ3?cobatus vermiculatus -(ET!rqreasewood),  soecies
usuallv a;sociated with saltv soils can also occur in soils with
electrical conductivities as‘low as 0.7 mnhoslcm while Artemesia
tridentata (biq saqebrush) which usually occuoies basic non-salfnc soils
may be found in soils with ph's as lows as 5.5 and electrical
conductivities as hiqh as 15.9 rmnhos/cm.

Forest vegetation occupies sandstone and shale bedrock areas and
scrublands are distributed over shale derived soils and lowland areas.
The main grassland communities are spread over almost all of the qeoloqic
parent materials.

We also qathered climate and land use data.

The parent material
climate information will
survey area.

zones mao in conjunction with the veqetation and
help approximate a qeneral soils mav for this soil

Conclusion

Agricultural experiment stations and universities can effectively
participate in the National Cooperative Sofl Survey by initiatinq preliminary
soil surveys in cooperation with soil mappinq aqencies. The preliminary soil
survey. accomplished with disciplinary experts, provides the soil survey oartv
with a starting foundation based on available knowledqe. It qives initial
direction to the soil survey effort and involves dlsciol<nes such as qeoloay,
ecology, and climatology from the start. These efforts will lead to timely,
efficient and accurate soil survey products.
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SOIL INTERPRETATIONS

scs-SOILS-5

Data input and maintenance is done by Iowa State University Staff,

Ames, Iowa, under contract.

Data are stored and are available at the following locations:

0 Data at Iowa State University are accessible via the Harris

Equipment in batch mode. Several different kinds of outputs

are available. (See National Bulletin No. 340-l-2 and

340-I-3.)

0 Data at University of Illinois, Champaign, Ill., are

accessible via interactive terminals. (See example output

using the three available systems - SMVS, ETIS and SMVS2.)

Data are stored and retrieval procedures are being tested at the

following locations:

0 Data retrievals at Colorado State University, Fort Collins, CO,

are being tested in the System 2000 Data Base Management System.

0 Data retrievals at Washington Computer Center are being tested

by the IRIS Staff using a flat file and EASYTRIEVE. (See

example output for Alaska - AK.)
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“SMVS ‘6yrhm”

.

.~i;IEfi MtlTl?LE  L’ARIhNT  SEhRCH
---_--

. -..
R USPL  SDII. CONSERVAffON  SERViCE  IRIS SUPSYSTEH D E V E L O P E D  I N
tDOPtR4lIOH  UITH THE U . S .  LRHY CERL’S  ETIS C R O U P

.
TYFI CONTROL-D IF YOU IJISH TO LEAVE THE SYSTEN.

TYPE ‘KELP F O R  HELP.
TIFZ ‘OSifR’ TO GET A LiST OF ORDER OF ENTRY.

YZX-f PEKH  FR4CT OD RYCRP K. 1 ORttl FLD HUT’ BEtR HGRP
:: tc%P

*I 2 l..... 3 7 12 0 1 0 1 2 ,(, 3

?ER%5SiFLE  E N T R Y  CHhRnCTERS  I
- - - - - - - - - - -

UJ_ 03%=R  f+lRRACTERS  RRE P E R M I T T E D  RS SEPRRATORS

a LlKE DC ENTRIES MUST CONTAIN EX A C T L Y  12 PERNISSIBLE  CHARICTERS

t(lp.fipIrrER NERNINC
---em

0 DO NOT SELECT THIS’PROPEETY
7 SHOY OLL THE FOSSIILE  RANGES AND ALLOU  USER

T O  NRKE  AN E N T R Y  AFTERY&RDS

EESULTS DF RSOVE E X A M P L E  t
-_______

1. SHOU  EACii  O F  T H E  POSSiBLE  RANGES  F O R  SULK  D E N S I T Y  RND
ORGANIC  IihlTER ANi,  4LLOY  USER TO ENTER E A C H  CL&SO

3.7 FACTOR AND FLOOirING FRESUENCY  YILL BE  IGNORED
3. SELECT THE CLASSES OF THE OTHER PROPERTIES

W-l-E I T6.E ELRSS  V A L U E S  RRE BRSED  ON THE LRRGEST HIHIMUH V A L U E S

1

s

FRACT  30 RYCRP K .I O R C H  F L D  H U T BEDR  HCRP

5O:L  PROPERTY
______

-lJRE  - SURFACE LLYER ONLY
FERhEAPILITY  (?ININUK  IN/HR UITHIH 40” I N  DEPTH)
mACTION  : 3” OIEAN % IN SURFACE LhYERl
BULK  DENSITY  ~MI?XINUH  G/CC ;IITHIN 4 0 ”  I N  D E P T H )
WJAILABLE  YATiF: CRPkCiTY  (TOTAL T O  40” I N  D E P T H )
K FACTOR
7 FACTOR
DRCANIC HATTEK’.  (Z)
FLDOD:NC FREOUENCY
DEf’TN  OF HIGH L’ATEF:  TABLE (FT)
D E P T H  TO EEDSOCt:  (IN)
tlYDRDLOtIC  CF:OUr

FZrCJ DO WCAF  K T OECN FLD HUT BEDR  HCRP
7 7 7 7? 7 ? 7 1 7

- RIIYSEZ F O R  TCXTUEE - - -
_ . _  -_--. ._ - - -  _- ----. - - - -
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ENTER
_--__

1

i

3’
6

I
s

9

IF THC  CLASS I S
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

S. C O S .  F S ,  V F S
LS .  LCOS. L F S .  L V F S
.SL. C O S L .  FSL
V F S L ,  L . S I L .  SI. C L .  SICL, SCL
S C .  SIC, c
IWCK. #PT. D E .  SF. F E A T .  FB. HH. CC.  &ND T E X T U R E S  Uf3-W
ttt:. PT. t!DDIFIERS
UYS. UB. CEH. I N D .  KARL.  I C E .  G Y P
C I N D .  FRAC. G . SC. AN D  nLL  HODIFIEfiS  EXCEPT  PW. Pt. PR
tlODIF1ERS
WAR AND ALL TEXTURES WXTH  SR WiQIFIERS

CHDICE FOR TEXTURE t 4

- RANGES FOR FERt+EARiLITY ---

ENTER IF THE CLASS IS
m--m- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

f
< -06 IN/W YITHIN 40” I N  DEPTH
-06 - .6 ( ,= .Ob AND i .6 1

3 - 6 . 0
4 ZO - 2 0 . 0
s > 2 0 . 0

CHO:CE  F O R  FERtiEABILITY  t 3

- -  RANGES  F O R  FRACTXOtj >  3  I N  - - -

ENTER I F  T H E  CLASS  IS
- - - -  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

:
< 25% IN SURFACE LAYER
2.5 - so t >I IS AND < SO b

3 > s o

CHOICE FOR FRACTION > 3 iN 8 1

- - -  RANGES FOR SULK DENSITY - -

ENTER IF THE CLASS IS
- - - - - -_____________

:
< 1.2 C/CC UITHIN. 4 0 ”  I N  D E P T H
1.2 - 1-s ( >- 1 . 2 AND < 1 . 5 1

3 1 . 5  - 1.8
4 >  1.6

CHOICE FOR BULK DENSITY I 2

- -  RANGES FOR AVAiLABLE  YATER CAPACITY  -

’ENTER XC THE CLASS IS
_____ __________--___

:
< 3 TOTAL INCHES TO 40”
3 - 4 ( ;‘- 3” AND < 4” ,

3 4-5

:
S - 4
>6

.

.

CHOSCE  F O R  AVAILARLE  UATER  C A P A C I T Y  I 4

- - -  R A N C E S  F O R  K  FPCTOR  ---

ENTER IF THE CLfiSf 15
-----. .._. -'-=TT---=~:~~...... ________._ - - -  -..
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-__
1
__._ *-.. -.-.-__

-. .lS

:
.lS - .24 ( :*- .15 RND  < .24 J
.24 - .37

:
.37 - .49
>  .4?

C H O I C E  F O R  ,: FIICTOR I

- - -  RANGES  F O R  1 T.,CTOR - - -

EWTER IF THE C L A S S  I S
-w-e -------~-______

:
1 t <- 1 J

a 3

5’ :

C H O I C E  FOR.7 FaCTOk  I 5

- - -  RANGES FOR ORidNIC  HATTER - - -

ENTER IF THE CLASS IS
w-e- -----------___~

1' < 1%
2 1 - 4  (>-l&ND<4  J
3 >4

CHOICE FOR ORGANIC HATTER I 5.

- RANGES FOR FLOODING F R E O U E H C Y  - - -

ENTER I F  T H E  C L A S S  I S
_---- -_--__-_-_--_-_

:
CONHON
FREOLlENT

a NONE
4 OcCASIoH~L
5 RARE

CHOICE FOR FLOODlh'G  FREOUENCY I 3

-- R A N C E S  F O R  D E P T H  T O  HIGH UATER  14BLE - -

ENTER I F  T H E  CLkSS I S
-___ ___---_______

1

5
: I FT.
1 - 3 ( >- 1 *ND < 3 J

‘4 3 - 6
5 76

CHOICE F O R  DEFTH TO  HI G H  YATER  YnSLr  I 5

--- RANCES  FOR D E P T H  TO B E D R O C K  - - -

ENTER I F  T H E  CLPiSS  I S
- - - - -_-----_-----__

1 < 14 INCHES
2 1 4  - 20’ t ;- 14 &ND t 20 I
3 20 - 40

3*
40 - 60
> 6 0

CC~OICE  roR DC:TH  To DEDROCI;  I 5

_._____..-._--_
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--_ _- -_-. -
- fi*YLLS  FOK  1IILlillLltGIL’  Ghiuur - - -

EmTEa I F  T H E  C L A S S  I S
-------_-----

1 A

:
8
C

:
D
A/D. BID. O R  C / D

tWIEE  FOR H Y D R O L O G I C  CfiOUP t

=lJ HAVE SELECTED I

.

I)

1. YEXTUiiE VFSL. L .  SZL.  51. C L .  SICi.  SCL
2. fERttE4FILITr .6 - 6 . 0  IN/HR W I T H I N  4 0
3, FEACTION 1 7 I N I: ZSZ IN SUZFACE  LAYER
4 . 3aJi.t: D E N S I T Y 1.2 - 1.S G/CC W I T H I N  4 0  I N C H E S  I N  D E P T H
5 . AVRILA.HLE UATER  C A P A C I T Y C - 6 I N C H E S
7 . 7 FACTDti  5
3. D?CAHiC HATTER 1 - 4 %
9 . FLtODiPiC Fi\EDljEI;CY  N O N E

~10. I’fPTil OF HICK W A T E R  TAbLE Z 6 FT.
1 1 . DEFTH TO BEDFcOCt:  ? 6 0  I N C H E S

W  SER:ES  F O U N D

PEfittISSiSLE E N T R I E S  A T  TWIS POINT A R E  I

'LIST' TO LIST  ALL SERIES FOUND
*(LND  STCITE  .:SiAl~E I N I T I A L S : . ’
‘DACKUF’  70 63 SACI:  T O  PKEVIOUS  L E V E L

CONSECUTiVE  DACi:UFS N O T  P O S S I B L E
TYPE CARiiIACE REiURN I F  D O N E

OUCGIE ( NT0562 )

ESHOND  ( ND0031 )
ZAHL ( ND0040 >
HEIHDAL ( h’DOO6E  )
FATE+11 J HZ.5103 >
BARNES  ( NtOlZO  >
ESt,OND  ( N D 0 1 1 9  t
BOTTINiAU  ( YD0131 1
K E L V I N  < N501R9 ,
P A T E N T  < N,r,O169 )
ARIY.AkA  C ND0313 1
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.._I__ -s_
-_-_-__-

. .._ _-._:t . . * ._..,...
~_.__  .~ ._______c

‘.? “i3 RUl~UUTS TO lCN>h”t.  :rr IRANCIIIIT; FHONC NflICi.
-0 OR znr T O  LEAVE  7HE.EXFERIhENTAL  HODUS  SU33YSTTfi  m ITT=..
.  NO7 AUAILABLE.YCl

’ yITQ;UHAl PROGRAM? (TYPE  <CR> TO SEE LIST): 11

r7(11~h-5  IM7EEFRFTATIONS  RCTRIEUAL  SYSTEH
__c_- ______-___-_-_______--- .

b JUtNt  P R O J E C T  O F  U S D A  SOIL CONSERUATIIIN  SEWJXE  2~3 z75WF *HD
THE U.S. ARtiY CERL’S ET19 G R O U P f

&ELECTION I S  M A D E  BY ENTFRING  S E R I E S  N4HE 7% 7?ZtXRD  +rWti%ER
WPE CMiiIAGE  R E T U R N  (CR! UHEN  T H E  SELECTIDU wax3xs  Is DVE+?
TYPE CONTROL-D 70 LEAVE THE SYSTEH

RUST  CIJPREKT  D A T A  - - -  AUGUST. 1 9 6 1

;r,‘X.CrION  ( CR IF DONE ) I A U C C I E

5ELECTTON  ( C R  I F  D O N E  ) i AHESHA

!iCLEcTrON  ( CK IF DONE > i B O U B E L L S

SELECtION  ( CR IF DONE ) i

TBBLE UPTIPN  CCR  F O R  C H O I C E S )  I

r?PE F U R  T A B L E  O R  L?STZ’Nt  SWOUING
- -__________________----

8 SRiEF  SOIL  DESCRIPTION
,2 .SOIf. PROPERTIES~ - SELECT YOUR DYX

f
6DDITIONAL  F’ROPERiIES  N O T  I N  1  D R  3
FLOODING RI!E HIGH WATER TABLE

s
USE IWTERF’RET~TiON.5
CAPABILITY 4ND  YIELD

f
YOODLAH  SUITABIL ITY
YIWDBREANS

@ YILDLIFE  HAPITAT  S U I T A B I L I T Y
9 POTENTIAL NATIUE  PLANTS
LQ 70 ~ERHINATE TABL~E  SELECT ION

~T’ABLE  DF’lTTpN  CCR  F O R  CHOICES)  I 1

-TYPE 'LIST' OR ‘L’ FOfZ  A TABLE LI!ST. TIPE l WELv” m’WX?..-

- 1 SERIES AVAILABLE FOR THIS SESkDN -

PfRENT SERLES  I AUCCIE ( W70562  )

7hBLE EN7RlES’(TYPE CR IF DONE)

FOR TABLE SNOUINC
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
NO CHANGES FROII FREVIllUf  ftlOICE3
TEXTUW
UNIFIED
AASHTO
ORGkNlC MATTER
F R A C T I O N  ? 3 IN
LlOUlD L I M I T
PLASTICITY INDEX
C L A Y  X : ZfiH

36
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,r.PTtC  ThYC  .*SOw7IO”  ,IELDB
________~____~--____-~~~~~~~~
*L”CM  - PESCS SLPYL”
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h,L,  (D”FL (“h.  L1”c,*L;-Y’  I...  isa  .-.-e----‘--- _..._.  -..._.-_

--_____--___

+I* I CAfO  - TDO  CLfi”E” .
*sx * ,AIR - 100 CLfi”El  . SLOPE
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“5lW52 System ”

.

.,si~,_.“a2_“-_--  _____  -~_-~___-_____-___..__.-__-____~_  ____-..___..._....

WPICS WTl‘LE  “API(I”I  SE4ECH
___-__________-_----_

,I HELP
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. -_. ._._..

KEYS  I
-

TYFE
.  --mm

TEXT
PERti

FRACT
BDEN
lUCAP
KFACT
TFIICT
ORCH
FLOOD
YATERTB
BfDROCt:
HCRF’
STATE
MOD

F I N D  CIYCAP  7

CL455 iNTERUhL  I >

3679 SERIES FOUND

&ND BDEN  1 . 4

CLOl6S  I N T E R V A L  I >=

1507 SERIES FOUND

CLGS iNTERVAL  :  Z*

1166 SERIES FOUND

II (LND  6TAlE  MT

8 SERIES FOUND

WlSSfL 1 ttT013.5 1
DIttVAU t ti7046.5 l

YfttPLf  t nToS18  1
DESMET  I  HlO564 l

:: COPS

1168  SERIES FOUND

I, &ND  ST4TE N D

78 SERIES FOUND

COLVIY t ND0001 l COLVTW  I N D 0 0 0 2  t
SOHNS,iC!:  4 Nli0OC6 t DEARDEN  ( ND0900 ,
SDRAR ( tJDDO10  t FRIRDkLf  t N D 0 0 1 4  t
tARDfN.> ( NtOOl:  t llALCHUTT  4 NOOG16  t

-*
Wm.- ,

FOR
mm_’
TEXTURE
PCRttEARILITY
FRACTION > 3 INCHES
SULI: DENSITY
AuAILABLE  UATER  CAFACITY
K FACTOR
T FKTOR
ORG,tNIC HATTER
FLOODING FREOULNCY
D E P T H  O F  H’GF URTER TI\BLE
DEPTH TO BfDROCt:
WYDROLOCIC GROUP
STATE
TEXTURE MODIFIER

6.00

1.20 BUT < 1 . 6 0

1.00 SUT < 4 . 0 0

FAIRU4Y  ( MT0375 )
WAHILTON ( tlT0505  1
DROCKO  4 t’tTOS30  t
RHESHA  t 1110909  t

__,_  ya~t! ( ~30017  t ECUHAN  4 ND”0,”  ,_-__-. . _. .-._ _*__.  _.- .._._._. .-_-.. . -. .-_______
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);yA”a; (.  N~&l$-i’y?----  . . ---.- --.
.,_... ___. - _. -

I:lLbY  ‘ NDW;‘l t
DDUEE'LLS  c HGO027 ,
ESHOND  f ND0031 ,
HAttIkLY  4 N D 0 0 3 3  ,
TANSIB L N D 0 0 3 9  ‘,
NIODILL ‘L NDD.541  ,.
TEtlVIt:  4 NDOD.7 ,
CRASSAA  ( WDOO49  )
ARNEGAFD  ( ND0051  1
MAX ( tIDOOSe5  t
OVEULY  I N D 0 0 6 9  ,
PERELLA  4 N D 0 0 7 6  )
GDLVA  t tJDOOS5’  )
FARLAND  ( ND6091 )
LEFOfi L HDOlO2 >
A N T L E R  f kD0116 )
KACNUS  ( ND0123  >
GARDENA  4 tltO127~  t
BOTiIKEkU ( NDirlJl  >
HAtlLET  < ND0138 t
LIVONA < N D 0 1 4 3  )
UELVA  t ND0148  )
UILLIAHS ( NDOlSl 1
YYAtTD  ( N D 0 1 5 7  >~
SHAtiPO  ( NDO16B'i
GtTAIL L NG0173  >
ZAHL  t ND0102  )
ARNEGARD  ( ND0186  )
N E C H E  t ND0193 )
ZELL t N D 0 2 0 4  )
CRMSNA ( ND0207 )
CHARA  ( ND0220  ‘B
V E L V A  1 N D 0 2 3 0  1
HOtfACE  ( N D 0 2 4 4  )

II 'OOPS

1168 SEtTIES FOUND

‘8s AND STATE CA

II LIST

4 SERIES FOUND

BICONDOA  4 CA0630’)
WUSSA  L C d 6 6 3 5  )

78. c fsIsfsnvs?
.

GiIiS  KUTIPLE  VARIANT SEARCH
-_____________-_____--------

FALt:XRt: 4 NDOD27  ,
LUDDEW  ( NDOD32  ,
UILYON  f N D 0 0 3 4  ,
ROSEGLEN  i N D 0 0 4 0  )
UILLIAtlS  4 ND0042 t
Z A H L  f ND0040 >
G R A I L  4 .NDOOSO  )
KAKOTI < tiDOOS2  1
HAGNUS  .‘ N D 0 0 6 3  1
R E G E N T  4 ND0073 1

‘BELFIELD L N D 0 0 7 9  )
KORCWiA  4 N D 0 0 9 1  )
SWAtiD  ,  NDOD99  )
L A  P R A I R I E  ( ND0109  8
CATWAY t N D 0 1 1 7  )
RECAU t ND0115  1
EStlOND  4 N D 0 1 2 9  )
FORtiAN  L ND0137 )
K E L V I N  L ND0139 )
N E C H E  4 ND0147 )
UALSH 1 ND0150 t
KANDAN  ( NDOlS2  >
NANFRED  ( ND0159  1
P A T E N T  L ND0169 )
K A X  L ND0180 )
L A  P R A I R I E  ( NDOlE4  1
FORHAN  L N D 0 1 9 1  1
LAtlOURE  ( N D 0 2 0 2  )
Ott10 4 KD0205  > ‘,
DOUEELLS  4 NDDZOS  t
CKAKA  ( N D 0 2 2 1  )
WAHERLY  1 NO0243 )
O V E R L Y  L ND0250 1

KUSSA  L C A 0 6 3 4  >
KUSSA  ( C A 0 6 3 6  )

A USDA SOiL CbNSCRVATIOtJ  SERVICE IRIS SUDSYSTEtt D E V E L O P E D  I N
C O O P E R A T I O N  UITH THZ U.S. ARHY  CERL.5  ETIS GiTOUF’

T Y F E  CCNTROL-D IF YOU UISH T O  L E A V E  T H E  SYSTEK.
TYPE ‘NELF’ FOR HELP.

II FIND AUCAP 7

.  C L A S S  INTEtTVAL  I > 6 . 0 0

,A79 SERIES FOUND-_ . ..----  .- -~ .- --
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II AND *DEN  1.4

.
CLASS INTERVAL x >= 1.20 BUT < 1 . 4 0

1507 SERIES FOUND
.

,I 4ND ORGM  1

CLASS INTERVAL I >- 1 . 0 0  -BUT < 4 . 0 0

1168 SERIES FOUND

18 A N D  SAATE  HT

B SERIES FOUND

tx OR STATE CA

1246 SERIES FOUND

II A N D  AUCAP  7

CLASS INTERVAL I
.

137 SERIES FOUND

11 AND BDEN 1.4

> 6.00

C L A S S  INTER’JAL~  t >=

14 SERIES FOUND

1s AND ORCM 1

CLASS INTERVAL t >=

12 SERIES FOUND

II L I S T

M U S S E L  ( HTO136  >
DIHYAU ( NT0465  )
YEHF;E ( HTO51B )
DESEET  ( N T 0 5 6 4  >
BICWDOA ( C A 0 6 3 0
HUSSA  < CAO63S  J

1:ZO BUT < 1.60

1.00 BUT < 4 . 0 0

FAXWAY  ( #TO375  )
HAHILTOH  ( PIT0505 )
BROW0  ( MT0530  )
AMESHA  ( WTO909  )
WUSSA  c C A 0 6 3 4  >
H U S S A  ( CA0636 1

f.* oC I  Cmmurins  SW-##ices O f f i c e  VAX  11/780
v1rtus1  4t.s< lJnl:c  ~- ldculttyl
fun Feb 1 0?:21r09  1982
Looin:

_. e--c -.... _..__..  -.-e--m. - _-.,-..--- -I- . . ._-... . _ .-._ -__.  _____.______._
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HAPPING DNIT USE FILE WWF)

SCS-SOILS-6

Data encoding has been done using many different staffs including; Iowa

State University, Technical Service Centers, Contracts, and probably

others. Data input has been done by the National Office Soils Staff

and more recently the IRIS Staff.

The data has been refonnattrd  and maintained without sufficient staff

in the national office. The fik is currently being filled with all

available data. There mxc PDU -I 100,000 taxonomic records in the file

with several tapes frwn the §outb md Northeast yet to be processed.

AU the data needs updating +o rtlndardize SCS-SOILS-6 critical

phase terminalogy  and rmtcb the SIX-SOILS-~  phases with the phases.

required on the soil interprezatim record SCS-SOILS-S.

It is obvious that a more rffiricnt xystem is needed. Data input,

uaimtenance, storage md retrieval procedures are being studied and a

xyxtem is being proposed, but 5s no: yet approved.

kta storage and retrievals at W&ington Computer Center are currently

ioDe by the IRIS Staff. {See ml.e outputs for California)
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RANGf sltf NA”F_

4LK4Ll  FLLTll 4-q. PP?

4lK4Lt  FLITS, 4-9. PPt

4lK4Lt  FlAtS,  h-9.  PPt
ALKALI FlAtL.  q-9. PPt
4LK41,  Fl4tSr .-9.  Pot

AlKLlt FlAlSr 4-9. PPt
4lK4lI  FL.,;, .-O- I’PV

VI
w

ALKLL,  FLIT?. a-9.  PPt
4!_l(lL,  FL47P.  ,-9. PPT
AL’XL,.,  FLLVI’. ,-‘7’ PPt
4lI.LLt  FLrTZ.  .-9. Pot
ILKLL, FlLtS, a-9” PPt

4CKLCt  Fl415.  4-9.  PPl
4L!XPL, FLAT?.  a-9’ PPV
4LKXl FLIIS,  b-9"  PPt
AlKAL, FLLVT. .-9” PPt

:I C’

I/ CA

!I # C’
1,. Cl
,I. c:

I,,.: t:

IIf c4

1,” cr
I, .._ c;
,tc; c1
,,L; c:
I,‘*.. ct

I,(. c:
1,x..  cr.4
1,” c.+
I,. c4

INICLOPC
ANtCLPPE
4NtLlCPE
LNIELOPC

”

5

c

c
S
s

5
s

s
S
s
5
s

s
5
s
S

1 . 0 7 4
134
935

5.2’j”
l,biO
9.615

3.920
?.S’i(t
1,136
6.310
lS.slO

RNGSftM  1Ot:L 6+,Or5

4NfCLliPE

4NiElrlrC

ANVILWE
4NtClOPC
ANtrLrPt

AI1lflbPE
ANTELOPE

ANTCLOPC
INILLMT
4NlCluPC
4kllL~IPC
4NTCL”P’

MLPPlNG Utdtt k4RL

*tRRlll  SANDT LOLlI

POND-Or4N CO)IPlEX

POND-WAN  COWPLE’K
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SOIL CHARACTERIZATION DATA
PEDON DATA RECORD

Data input and maintenance is done by the National Soil Survey Laboratory
. Staff, Lincoln, Nebraska.

Data retrieval systems are beinq tested at the followinq locations:

0 Data retrievals at Colorado State University, Fort Collins, CO, are

beinq tested in the System 2000 Data Base Manaqement System.

0 Data retrieval procedures at the Uashinqton Comouter Center are

beinq DrOpOSed. Retrievals will use EASYTRIEVE and the data in

Pedon Data Record format.

0 Data retrieval of Pedon site and horizon descriotions  in standard

block descriotion format is available at the National Soil Survey

Laboratory (NSSL) and is beinq installed at the Washinqton Computer

Center for use by SCS state and technical service center soils

staffs via the SCS Harris terminals.

0 Computer input of descriotive sol1 data in the codes used by field

soil scientists on SCS form 232q have been tested and utilized by

the NSSL staff. This system is beinq developed for use on the SCS

Harris terminals. This same proqram system has the capacitv for key

input of characterization laboratory data, mineraloqical  data, and

enqineerinq soil test data usinq the formats described in aDDendix

IV of the National Cooperative Soil Survey Pedon Coding System.

0 Input and retrieval of enqlneerinq soil test data is beinq tested

for the SCS Harris terminals in the Midwest, South, and Northeast

technical service centers and in some states. Tables for internal

soil survey use are retrieved in-house on the SCS Harris  system.

Tables for manuscript use are retrieved usinq the above data

transmitted and selected via Harris terminals connected to the

Washington Computer Center.
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SOIL GEOGRAPHIC INFORMATION SYSTEM

The followinq kinds of map data have been diqitized by the SCS Advanced

Mapping System (AMS) Staff, Lanham, Maryland.

Detailed Soil Surveys

MLRA Mao

State General Soil

Association Man

1:20,000 - 1:24,ODD

1:7,500,000

1:500,000

Procedures have been developed to prepare interpretation maps after data

attributes have been assiqned to the respective oolyaon.

Procedures are beinq tested by the IRIS Staff to automatically generate
attribute files using the mappinq unit use file (SCS-SOILS-6) and soil

interpretation file (SCS-SOILS-6). This will enable us to display any of

the data on the SOILS-5 after tvpical  mappinq units have been assiqned to

the soil associations.
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series: YLGA  6151 ~A1oNo.lrI  547 Date: (I/B 1
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roots;  fine dark colored nodules: qcadual wavy boundary.

AI ld - 33 cs
IlOYA U/2) candy  leas:

Xellovish brown (1OyB  5/3lsnd  dark qrayish brown
w*l*  fine qraaular  structilrt:  fire,  rliqntly stick:,:

slightly ;l~s-.ic; aany fine roots;
boancars.

fine dark Colared nodules; abrujc  WV)-
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.
RESEARCH AND DEVELOPMENT OF SOIL RESOURCE INFORMATION SYSTEMS

by

Robert D. Neil-l/

ABSTRACT

There is universal agreement among natural resource planners that one of

their major problems is finding and organizing data that is relevant, valid,

and reliable for use in decision-making.

One method for approaching this problem Involves the application of

database technology to the development of computerized information systems.

Database management technology provides the mechanism through which data can

be stored, integrated, and evaluated In many ways so that information can be

easily and efficiently delivered to a diverse user community.

A number of hardware and software configurations currently are available

for supplying the technological tools needed to address data management needs.

Any one, or a number of different hardware and software configurations, may

serve as the tool for managing a particular organization’s information needs.

However, critical to the development of a successful information system is

the need for an in-depth research development program that determines the most

effective manner of structuring and integrating data for utilizing database

technology. More specifically, research is needed to resolve questions per-

taining to data structure, integration, accessibility, security. independence,

shareabi l i ty ,  rel iabi l i ty ,  integrity . administration, and other factors as data

are managed by a particular hardware and software configuration to meet a

particular organization’s data management needs.

I/Professor  of Agronomy, Department of Agronomy, Colorado State University,
Fort Collins, Colorado 80523.
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Development of the Soil Resource Information System (SRIS)  was initiated

in 1979 under the sponsorship of the Soil Conservation Service, USDA, to

address some of these questions.

The research and development approach being utilized emphasizes the

followi”g: 1) investigation of user needs; 2) development of a pilot system

based on identification of user needs; 3) testing of a pilot system; 4) devel-

opment of a prototype system; 5) testing of a prototype system; and 6)

implementation.

The primary goal of this project is to develop a prototype model which

has been sufficiently tested to provide a reliable basis for selecting and

implementing a” information system which can serve as a” effective mechanism

for delivering soils information to a wide variety of users.
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Application of a Sot1 Resource Information System

Tom Priest, Soil Conservation Service, Denver, CO

.
Colorado Soil Conservation Service, in cooperation with Colorado State Univer-
sity is developing a Soil Resource Information System. The information system

. is beinq manaqed by a data base management system (DBMS). The DBMS presently
used is System 2000. Other DBMS are beinq investiqated for their applicabll-
ity and possible advantaqes. Presently, data from 27 soil survey publications
is in the data storage, and is being used to test applications of the system.
Plans are to develop a system which can be used by any State and Nationally.

Outlines below are some of the hnnediate and projected applications and
advantaqes of a Soil Resource Information System. Most of the examples refer
to operations within the Soil Conservation Service. They should apply to
other agencies or organizations as well.

This Soil Resource Information System project has demonstrated that a soil
information system is a valuable tool in support of activities of the SCS and
others who are involved in planninq and manaqinq lands.

Soil and related resource information is vital to the environmental decision-
making process. This resource has been drastically under-utilized. This is
primarily a result of the decision-maker beina unaware of the existence of
much soil resource information, and access problems to existing information.

Technoloqy exists to ease these access problems. One such technoloqy is the
Data Base Management System. If this technology is effectually applied to
soil information problems, several advantaqes would result. These include:

1. Easy integration amonq data sources.

Most environmental decisions require the inteqration of numerous sources
of data. Historically, this has been one of the most difficult tasks in
the decision-makinq process. An information system would allow for eas.v
access and integration amonq data sources. The user can access data from
a single source or several inteqrated sources in a sinqle Interactive
session.

2. Increased user access.

Most computer-assisted data bases beinq used today are so soohisticated
that the users are a select few who know the system and have enouqh
proqramminq knowledqe to access it. Other users with less computer
knowledge either have no access or must access the data throuqh other
people. Often information requests must be handwritten and mailed to the
source. This requires time and restricts the use of the data.

There are primarily two methods of accessinq data from a DBMS. The
interactive feature allows the user to converse with the data via
interactive query and response. This ability to "converse" with the data
as new ideas arise improves the decision-makinq process. The user
language provided by the DBMS allows the user with little or no program-
ming skills to structure his queries In a lanquaqe similar to Enqlish.
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3.

4.

5.

6.

7.

B.

The second method of access to the system is by writing application
proqrams which access the data via a conventional computer proqtamninq
language. The more difficult and soohisticated  applications would be
addressed in this manner.

Information availability to remote locations.

The information in SRIS can be accessed from remote terminals via
telephone communication. Terminals CaDable of accessinq the data are
becoming more readily available at field locations.

Increased data inteqrity.

An information system would increase the inteqritv of the data available
to the public primarily for two reasons: (first) the increased data
accessability and usability will improve the correlation process, and
(second) data editing and updating are made much easier.

Teachinq and learninq tool.

A comprehensive information system will increase our knowledge of soils.

A subset of the data in SRIS is beinq used by students at Colorado State
University in several courses to address land use decisions. The students
are qiven two parcels of land and asked to evaluate these by interactinq
with the system. This experience is new to the students and perceived as
a technology which will play an important role in the future.

Timeliness of information.

At present, it requires several years from the time of final soil
correlation until the soil survey is published and available to users.
The data in SRIS could be available within two weeks of finished
correlation. The timeliness of other reports could be within hours or at
the most a few days.

Increased use of soil surveys.

It has always been a goal of SCS to increase the wise and effectual use of
information from Soil Survey Reports. The advantaqes Drovided by a DBMS
controlled information system would increase the use of soils data and
also support its continued collection.

Support to the decision-making process.

Many of the problems encountered by environmental decision-makers would be
reduced by a comprehensive soil information system. Neither this system,
nor any other, will eliminate all these problems. or in any way reolace a
decision-maker's input. However, it is a step in the direction of
providing the decision-maker with the proper tools needed to make
rational, valid, and environmentally sound decisions.

Economics and advanced technology in the future will force use of this or a
similar system. It will be essential that manaqement carefully review costs,
and be prepared to make firm commitments  to development, operations, and
maintenance of selected systems.
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A soils data management system is now in the working prototype stage

of development. The pedon and mapunit subsystems are operational. The

entire system as proposed is shown in Figure 1. The remaining subsystems

are proposed for development over the next three to five years.

Need for the soils data management system is spelled out in RPA and

NFMA direction and Forest Service regulations. This direction necessitates

a means of storing basic soils data for use in making interpretations about

soil conditions which can then be used for forest planning. Regulations

also specify provision for ready retrieval and periodic evaluation of the

soil data for accuracy and effectiveness.

The purpose of this system is twofold. First, a soils data base will

provide working data for the soil correlation process and support

interpretations for forest planning. Second, a data base will allow

characterization of soil variables both within the data base and through

interfaces with statistical packages. Detailed analysis of large amounts

of soil data will enable development and support of management

interpretations, provide for grouping of pedons by similar characteristics,

and characterization of typifying pedons.

Based on a survey of soil scientists' needs, the pedon and ma$nit

subsystems were selected for initial development because of general

agreement on definitions and standards. Essentially all presently

'collected data can be stored in one of the two suhsystems. Figures 2 and 3

show the general structure of the two subsystems. The blocks represent

logical groups of components (e.g. there are several parameters that come

under the heading HORIZON and are repeated for each horizon in the soil).

Pedon and mapunit data logically form the basis on which to make management

interpretat~ions. Therefore, it is expected that the interpretations
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FIGURE 3
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subsystem will evolve from analysis and use of the two initial subsystems.

The mnnitoring  subsystem will he developed as a soil monitoring  program

develops. Climatic data already exist on other systems and development of

that suhsystcm  entails defining which information is needed for soils

management. A map display system can be provided when appropriate

technologies for that application are refined and simplified.

A basic requirement of any data management system is that it bc useful

to all users. To meet this requirement, the pedon and mapunit,suhsystems

were designed and built from the hotton  (forest or field level) up. In

this way the system will meet the Forest Service needs from the field level

up through the Washington Office. This is shown graphically in Figure 4.

Ky providing for the needs of the forest level first, the information can

easily be integrated upward to meet the needs of regional personnel. The

information utilized hy the Regional Office can likewise be integrated

llpward to the Washington Office. This design supports the Forest Service

policy of decentralized organization and downward delegation of

responsibility while providing a common base of parameters  to use in the

management process.

Although the first portion of the system is operational, the system as

a whole is considered a prototype. From this prototype, the actual usage

can be evaluated for possible modifications and improvements.

Recommendations for future development will come frm "hands-on" experience

by the user and from improvements in computer technology. Change is

inevitable both in data management needs and computer technology. By

developing a service-wide data base rather than localized systems, the task

of implementing change becomes more efficient and less of a concern to the

user.
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CHARACTERIZATION OF SLOPE CLASSES FOR SOIL SURVEY

UTILIZING DIGITAL ELEVATION MODELS+

Charles E. Henderson

and
Stephen D. DeCloria

Remote Sensing Research Program
Department of Forestry and Resource Kanagement

University of California
Berkeley, California 94720

Presented at

Western Regional Technical Work Planning Conference
National Cooperative Soil Survey

San Diego, California

February R-12, 1982

.

* Research supported by the National Aeronautic6 and Space Administration
Grant#NSG 7220, Office of University Affairs, Washington, IX
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I) BACKGROUNQ

1. Importance of slope information for soil survey, soil
interpretations, and soil resource management

2. Conventional methods of slope class determination from
field survey, photo interpretation, end topographic
map interpretation

3. Developments in information systems requiring data in
a digital format

4. Availability of elevation data in digital format

a. Digital Terrain TapeB (DTT), Defense Mapping Agency (DMA)

- digitized 200' contours of 11250,000 topographic quads
- lo X lo geographic coverage
- 80 m. nominal ground (spatial) resolution

- cost1 $18/l' quad

b. . Digital Elevation &iodels (DEN), Geological Survey-USDI

- re-compiled from B&W, 1~80,000 scale, quad-centered
aerial photography; 1 meter resolution

- 73' topographic quadrangle coverage
- 30 m. nominal ground resolution
- CostI $18/T*' quad, if available (64-7%'/1'quad)

$800/73* quad, if generation required

II) OBJKCTIVBS

1. Map slope classes using DBMS for a selected 73’ quad
within a specific soil survey area

2. Compare slope class estimates from existing soil survey
information end from DEKB

3. Determine the applicability of DEMs for soil investigations
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III) APPROACH

1. Select topographic quad for analysis1 Willits SE

2. Select soil survey areas Mendocino-East

3. Digitize preliminary soil map for Willits SE quad

4. Obtain DEM data from USGS

5. Calculate slope and aspect from DEM

6. Combine individual data sets into a multi-component
data bank having a 30m grid cell base

7. Extract slope values for selected soil map units

8. Evaluate visual displays and tabular histograms of
slope distributions within each map unit

IV) RESULTS

1. DELI are an accurate and expensive source of elevation,
slope, and aspect data

2. Accuracy of slope mapping using DRM is comparable to
conventional methods for lower slope classes (<30$)

3. Accuracy of slope mapping using DEM is greater than
conventional methods for higher slope classes (>30%)

4. Soil interpretations requiring slope information will be
more accurate for upland soils if DEM are used as the
source of slope information

V) RECOMMENDATIONS
1

1. At a minimum, use DEMs for slope and aspect information,
where available, through in-house or service contract I
computer generation of map overlays

2. At a maximum, develop and use DFFMs for soil survey and
soil interpretations for areas not having adequate slope
information

3. Continue to develop and use computer-based soil information
systems for soil survey, interpretations, and management

73



. , . .

DTT Model Terrain

DEM Xodel Terrain

I-- 1 mi le

DTT vs. DEM terrain models shown over an imaginary  transect.
Note that the DTT’s  interpolation algorithm in some cases
truncates mountain tops and fills valleys. By contrast, DEH
terrain models represent the real terrain with excellent
accuracy.
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VININC SOIL TEMPERATURE/MOISTURE REGIMES IN
FORESTS AND RANGELANDS UTILIZING THERMAL REMOTE SENSING*
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Washington, DC.
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I) BACKGROUND

1. Importance of soil surveys on range and

2. Importance of soil temperature and soil
in vegetation management

forest land

moisture regimes

3. Importance of remote sensing for characterizing soil
climate regimes

- improved spatial perspective

- control of measurement error
- control of sampling error
- control of systematic variance through land cover

stratification
- allows mapping over large areas based on relationships

developed from sample point data

II) STATEXERT  OF THE PROBLEM

1. Regional soil temperature and soil moisture regime mapping
and estimation are based on atmospheric climate extrapolation

'2. Atmospheric climate data in western range and forest land
are very sparse and variable over small areas

3. Soil climate class boundaries have been. developed and
calibrated on Great Plains cultivated agriculture

4. Limited data sets in the West are not adequate for con-
firming or modifying existing class boundaries

5. Limited remote sensing data exist for correlating land
surface variables with soil climate parameters in
forested environments

6. The relationship between canopy reflectance/temperature
and soil temperature/moisture is not well defined

7. The relationship between soil temperature/moisture
and plant production and canopy cover needs to be determined
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III) OBJECTIVES

1. Determine the equivalence of airborne- end ground
acquired canopy temperatures in selected range and
forest sites

2. Determine the relationship between plant canopy temperatures
and soil temperature/moisture distribution and availability

3. Determine the relationship between remotely sensed plant
canopy temperatures and plant production

4. Develop a regional soil temperature mapping system using
a remote sensing-based information system

IV) APPROACH

1. Study area in Plumas National Forest

- Forest sites8 MacFarland  Compartment
- Range sites, Meadow Valley area

2. Experimental and Observational units

- number of sites8 3 timber: 3 range
- number of plots4 144 approx.; 4 slope aspects/site,

4 elevation zones/aspect, 3 replicates/zone

- plot size: 0.1 ha
- plot shape: rectangular; circular subplots (Method 2)

3. Data to be collected

- water potential, moisture control section; center subplot
- soil temperature, surface and 5Ocm: center subplot
- canopy temperature, OC
- basal area (forest)3 peak standing crop (range)
- land cover characteristics

V) POTENTIAL PROBLEM AREAS

1. Soil water potential measurements

2. Bulk density measurements

3. MAST estimation using SMTD

1

.
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VI) PROGRESS TO DATE-

1. Exploratory field experiments, October 1981 (Appendix)

2. Discussions with principal scientists working in research
area

3. Evaluation of field methods of estimating soil water
potential using thermocouple psychrometers

VII) APPENDIX1 Exploratory Field Experiments, Plumas National Forest,
October 1981

Al. Ground Radiometric Data Collection and Evaluation

A2. October Soil Temperature Sites, Data, and Evaluation
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Preliminary Results

1. Method 2 provides equivalent data as does Method 1 but in
less time and more efficiently.

2. Meadow sites had the greatest surface temperature difference
among all other sites between the day and night acquisitions,

3. Conifers had the lowest night temperature of the vegetation
types present.

4. There was no apparent relationship between &-canopy and surface
temperature in dense canopy mixed conifer sites,

5. $-canopy temperatures in a hardwood site and a pine plantation
were much less variable than the surface readings.

6. Airborne ghermal scanners detected surface temperatures
within 1 C for control sites measured coincident with
the aircraft overpass (water bodies)

7. Use of portable radiation thermometers can be used to estimate
soil profile temperatures at 50cm under certain conditions
of profile preparation.
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Plums National Forest

SITE TSS OST SMTD ws MOST MAST STR-

OCTOBER SOIL TEMPERATURE DATA - 1981

01
02
03
04
05

46.4
46.0
44.6
42.8

40.0 +3.9 Q 42.8 39.1
50.6 +2.7 CD 52.5 47.8
48.0 +3.5 sv 50.5 46.0
48.8 +2.7 CD 50.7 46.2
50.1 +2.7 CD 52.0 47.4

06 40.0 46.0 r3.9
07 55.4 57.2 +2.7
08 48.2 52,4 +2.7
09 37.4 46.1 +3.9
10 37.4 47.9 +3.9

11 44.0 48.5
12 32.9 42.8
13 52.5 48.2
14 50.0 47.9
15 40.6 46.6

16 35.0 44.0
17 40.5 42.7
18 42.0 48.0
19 42.0 46.0
20 36.5 43.8

21 48.0 44.7
22 57.6 so:3
23 47.0 50.0
24 36.0 40.7
25 40.0 42.0

26 54.0 50.0
27 43.3 43.0
28 38.7 43.0
29 42.0 44.0
30 41.0 42.3

31
32
33

+3.9
+3.9
+3.9
+3.9
+3.9

+3.9
+3.9
+3.9
+3.9
+3.9

+3.9
+3.9
+3.9
+3.9
+3.9

+3.9
+3.9
+3.9
+3.9
+3.9

+3.9
+3.9
+3.9

43.0 44.0 46.8 42.7 F
37.5 41.0 43.8 40.0 F
37.9 44.1 46.9 42.8 F

- -__

'ji=43.1 ;=46.4 ;=49.0 :=44.7
s= 6.1 s= 3.7 s= 3.5 s= 3.2

CV=14.2% CV= 8.0% CV= 7.1% CV= 7.2%

Q
CD
CD

:

48.8 44.5
59.1 53.0
54.3 49.5
48.9 44.6
50.7 46.2

51.3 46.8
45.6 41.6
51.0 46.5
50.7 46.2
49.4 45.0

46.8 42.7
45.5 41.5
50.8 46.3
48.8 44.5
46.6 42.5

47.5 43.3
53.1 48.4
52.8 48.1
43.5 39.7
44.8 40.9

52.8 48.1
45.8 41.8
45.8 41.8
46.6 42.7
45.1 41.2

F CC)
M
F
F
M

F (C)
M
H
F
F

F
F
F
F
F

F
F
F
F
F

F
M
M
F
F (0

M
F
F
F
F

MAST = 0.44 + 0.903 MOST

MOST = OST + 0.712 SMTD
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LEGEND

OST

SWD

WST

MAST

STR

x
5

cv

= the soil surface temperature (“F) measured in the 01 horizon.

= the October 15th soil temperature (OF) measured at 20 inches (50 cm).

= the departure of September mean air temperature from the long-term
mean for the September of the same year as the OST (OF).

5 the closest appropriate weather station from the site of the OST
measurement which has recorded the SMTD.

CD = Canyon Dam

Q = Quincy USFS Heliport

SV = Sierraville Ranger Station

= the mean October soil temperature (OF).

= the mean annual soil temperature (OF).

= soil temperature regime

C = Cryic

F = Frigid

M = Mesic
n .

L sample mean, X = z Xi/”
i=l n II

5 sample standard deviation, s = c (Xi& (n - l )
i=l I

I coefficient of variation, cv =-(sjX)lOO
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Preliminary October Soil Data Evaluation

1. Elevation range1 2420 - 6850 feet

2. Slope class ranger 0 - 65%

3. Aspects, all major directions

4. Soil temperature range (OST): 40.1 - 57.2 OF.

5. MAST Range1 39.1 - 53.8 OF.

6. Soil temperature range (surface): 32.9 - 57.6 OF.

7. Soil temperature regimes: 7 - me&o: 26 - Frigid

8. JlESIC sites:

- elevation range: 2420 - 5850 feet

- aspect range1  SE - NE (3600')

- dominant vegetation1 Pipo, Lide,  Abco, Psme, Pije, Pila

- average $ shading8  51

9. FRIGID sites:

- elevation range: 4520 - 6850 feet

- aspect range: all major directions

- dominant vegetation1 Abco, Psme, Pila, Pipo, Lide,
Abma, Pica, Pije

- average % shading, 61
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REMOTE SENSING APPLICATIONS IN SOIL SURVEY -

MAP UNIT DESIGN AND QUALITY CONTROL

w. Doug  Harrison
USDA - Soil Conservation Service

Boise. Idaho

Prepared for

Western Regional Work Planning
Conference for Soil Surveys

San Diego, California
February 8-12, 1982
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Soil survey mapping in the State of Idaho, and in most western states, is

progressing at a rapid rate. This accelerated program has been undertaken in

order to meet the immediate soil resource inventory needs of private industry

and local, state and federal agencies. In Idaho, to date, 13 soil survey areas

are staffed totaling about 20.1 million acres. Mapping is progressing at a rate

of about 2 million acres per year of which about 75 percent is of a low intensity

3rd order level. As a result. many new soil types and hundreds of soil mapping

units are being developed. It became apparent that soil scientists desperately

needed new Innovations in soil survey mapping technique6 to meet survey comple-

tion dates and the quality control standards facing them.

Much has been learned in recent years about making low intensity sot1 surveys to

meet accelerated timetables. Specialized equipment such as helicopters, four

wheel drive vehicles,~motorcycles  and power  equipment have given soil scientists

the ability to map soils at astounding rates. New methods for gathering ground

data have been developed to insure that soil mapping units are properly designed

to meet the interpretive needs of the user. Hare importantly. these methods

help Insure that the highest quality NCSS standards for mapping are met.

Among less conventional methods, remote sensing has become a cost effective yld

valuable “tool” for soil surveys. Certainly recent technological advances in

aerial photography and remote sensing have helped rekindle the interest to apply

the technology to the soil mapping process. There are remote sensing techniques

now available to assist the soil scientist to better design low intensity

mapping units, accelerate field mapping and improve the overall quality of the

soil survey.

The following narrative is based upon what has been learned from applied remote

sensing techniques to low intensity soil surveys in Idaho. Two techniques
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have been tested. These are: 1) the application of Landsat Multispectral

Scanner (MSS data) for improved mapping unit delineation accuracy and

2) the application of low altitude vertical aerial photographs for improved

map unit design and =position. The techniques were applied to individual

soil survey areas representing a unique collection of mapping unit character-

istics. Each'technique  and its application for improved map unit design and

quality control is briefly described.
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IPIPROVBD MAPPING UNIT DELINEATION
ACCURACY USING LANDSAT MSS SPECTRAL MAPS

W. D. Harrison and M. E. Johnson

Background -

In 1979 the Soil Conservation Service entered a contract with Purdue University's

Laboratory for Applied Remote Sensing (LARS). The purpose was to test digital

Landsat Multispectral Scanner (MSS) data to a third order soil survey in an

arid region. The Big Desert Area. Idaho was selected for its unique physio-

graphic nature. In addition, a third order soil survey had just begun in the

area establishing a unique timetable to input the MSS spectral data early in

the 1980 field season.

The Study Area -

Tbe Big Desert Project Area, about 1.2 million acres in size. is located in

south central Idaho; part of the Upper Snake River Plain. The area is typified

by quaternary lava flows in various stratigraphic layers, each layer having

significantly different degrees of soil development. Cinder cones, pressure

ridges, calderas, lava flows and rock outcrop are c-on features that restrict

access and isolate areas. The area is typified by a relatively narrow range

in precipitation (11

soil genesis studies

to 14 inches) and elevation (4500 to 6500 feet). However,

indicate more extreme climatic factors once influenced

the area.

. Vegetation is primarily sagebrush/bunchgress. Crown canopy ranges from 20 to

50 percent depending on condition. Whm disturbed by fire, the sagebrush/

bunchgrass type has been replaced by dense stands of annual grasses and forbs.
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Mapping  Logistics -

Locating mapping unit boundaries in this area was a primary concern. Third

generation negatives were used resulting in relatively low quality 1:24,000

scale quad-centered aerial photographs (soil field sheets) for mapping. The

field sheets were adequate for delineating general physiographic features

but not adequate for locating subtle changes in relief, vegetative patterns

and parent material unique to the area. The soil

that many transects and traverses would be needed

mapping unit delineati,ons  and unit composition.

Acquisition of Spectral Data -

survey party soon realized

to accurately determine

CeometricaI7.y  corrected Landsat data collected August 23, 1978 were used for the

project area. To facilitate analysis procedures. the area was divided into

two roughly equal parts, eastern and western. A systematic procedure was used

to sample and cluster data representing 2X of the area. The resulting cluster

classes were merged until spectrally significant classes representing major

land features were determined. This resulted in 22 and.19 separable spectral

classes for the eastern tid western parts, respectively. The final classiffca-

tion was made using a minimum distance to the mean classification algorithm.

Forty-nine spectral maps at a scale of 1:24,000 in units approximating 7 l/2

l/minute USGS topographic maps were provided to the soil survey party.-

Characteristics of Spectral Maps -

Each spectral map was designed to overlay directly over the corresponding 7 l/2 .

minute topographic map. This made the correlation of topographic maps and soil

survey field sheets to spectral maps convenient for field use.

1 Adapted from the paper “Development of Spectral Maps for Soil-Vegetation Mapping
in the Big Desert Area, Idahof’by  Lund, Weismiller, Kristof and Kirschner.
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Ad hoc symbols were used to represent each spectral class. Symbols were

carefully selected for best vistlal  separation. Clusters of similar symbols

(pixels) formed patterns characteristic of significant surface features. Lava

beds, for example. were spectrally separable based on surface roughness and

amount of vegetative cover.

Use of Spectral Mars  During Mapping -

Each soil scientist was requested to document the application b~f the maps in

the field. No attempt was made to map directly on the spectral maps. Each of

the 49 spectral maps was evaluated as to its usefulness for making x unit

delineations. A special “Landsat evaluation form” was prepared.

The majority of the spectral maps proved useful. Each map, when used with the

corresponding field sheets, presented the soil scientist with a different

perspective with which to view surface features. Many features not visible

on the field sheets, such as volcanic ash deposits, changes in relief, and

changes in the native plant community, were visible on the spectral maps.

It was not expected that all spectral delineations would represent a soil mapping

unit delineation. Areas of high magnitude (reflectance) generally represented

disturbance associated with range fires. Careful judgement was necessary to

avoid confusion of these spectral classes.

A review of the Landsat evaluation forms was made after mapping was complete.

The following improvements to the delineation process were documented using the

spectral maps:

1) Many  map unit boundaries ware more precisely located.

2) A better correlation between large remote areas was obtained.

3) A 25% overall reduction in ground sampling sites needed for map unit

boundary delineation was obtained using the spectral maps.
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In addition the following observations were made:

1) The spectral maps offered far more detail (1.15 acre resolution) than

was necessary.

2) A lens

sheets

abegtion thought to be a unique surface feature on the field

was nullified by studying the spectral maps.

Co”cl”sio”  -

The soil survey party unanimously agreed that the quality of the survey area

was enhanced using the spectral maps. It gave them another “tool” for improving

the mapping unit delineation accuracy of this unique area.

Xuch  has been learned in recent months applying Landsat  MSS data to soil surveys.

Better methods for stratifying spectral classes have been made through improve-

ments in computer software. Costs per acre for Landsat  HSS data have been

significantly reduced. The point in time when computer generated Landsat NSS

data becomes a standard ‘tool’ for soil surveys is uncertain. Certainly any

additional cost Landsat MSS data may add to a survey can be adequately justified

with the improvement in quality control.
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XROVED LOW INI?XiITY SOIL SURVEY MAP UNIT DESIGN
USING LARGE SCALE VERTICAL AERIAL PHOTOGRAPHS

W. D. Rarrlson and K. W. Hipple

I'UI sure that most field soil scientists have labored through the map unit

design process only to have the correletor question the identified components

or even change the soil map unit during the field review process. Transecting

soil map units for documentation has been challenging, trying, and frustrating,

especially in remote inaccessible areas. A "tool" to supplement map unit design

and documentation procedures is available. This tool permits accurate component

identification and documents and quantifies soil components where soil differ-

ences can be related to vegetation, landform. or topographic feature indicators.

Field sheets for most Idaho soil surveys are 1:24.000 scale aeria.1 photographs.

Landscape features or patterns can be recognized during the premapping  process

but often photo scale restricts actual measurements of the identified features.

In most cases, these areas are quantified and supportive documentation is

gathered after the soil scientist goes to the field. Only then can percent map

unit composition (major and minor components plus inclusions) be identified and

transects be completed to document the soil map unit. Transect notes generally

take the form of soil observation notes, landscape diagrams, and soil and land-

scape photographs taken from the most advantageous point - a prominent landscape

feature, the ground, or a pickup roof.

A method developed by Dr. Merle P. Meyer, University of Minnesota College of

Forestry, can be used to obtain large scale vertical 35mm aerial photographs to

study soil, vegetative and miscellaneous land type patterns which may or may not

be visible on standard 1:24,000 soil survey field sheets. The large scale

vertical 3510 aerial photographs are relatively low cost and can aid soil
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map unit design and provide additional documentation for soil map units. The

method offers rapid turn-around time f+om the actual photography to a finished

usable product (usually 10 to 14 days).

The method uses a 35mm camera system and a portable camera mount which can be

attached to helicopters and "high-wing" single engine sircrak. Photo scale

can be varied by changing focal lengths with lenses or the platform height above

the ground. Stereoscopic overlap can be varied in the flight line by'changing

aircraft speed and/or exposure interval. Film variety and filter combinations

can be used to obtain desired effects. The imagery is typically flown in single

line transects. Transect length can be determined by the number of exposures

per film roll and the desired amount of stereoscope overlap. These decisions

can be approximated during premapping activities.

This method is cutrentl) being tested in Idaho. The Custer-Lemhi Area, Idaho

Soil Survey contains large acreages of fan terrace landforms which exhibit

varying amounts of mound-intermound features. Additionally, these fan terraces

have been dissected to varying degrees in response to nearby mountain uplift

and runoff during Pleistocene glacial events. The areas adjacent to the

dissections exhibit varying amounts of windswept vegetation features. Although

these areas can be visually identified on 1:24.000 scale soil survey field

sheets, the mound-intermound'patterns  and the windswept features are so complex

and small in size that quantification of these features is impossible without

actual on the ground measurement.

The previously described method wss used after field mapping was approximately

SO percent completed in an attempt to test photographic technique and map units

design with respect to percent composition of mound, intermound, and windswept

components.
100



A Bell B-Z Jet Canversion  helicopter with side baskets wss used. A motor drive

Nikon P2 Photomic 35mm camera equipped with B f/28 135mm lens. s LIV-2A fllter,

and a remote shutter release was attached to the side basket of the helicopter.

Kodachrome 64 transparency (slide) film was used for all transects. Transects

were flown at 500 feet and 250 feet above ground level at 60 mph (2 10 mph).

This resulted in film scales of 1:1200 and 1:600 respectively, with a 50X

stereo overlap.

Map unit component features were observable and measurable from the slides.

Component features were transposed to mylar sheets and measured using a dot

grid or a planimeter. Ground transects end slide transparency measurements

were compared for soil and vegetation percent map unit composition. In the

case of the six transects flown, map unit composition varied by a maximum of

10 percent from the on ground transects established by the soil survey crew.

In 5 of the 6 transects the map unit composition varied by only 2 or 3 percent.

The 10 percent variation occurred because the location selected for the transect

was low on the fan terrace where the dissections were more numerous and pronounced

and the accompanying windswept component was greater. The overall variance

between the flown transects and the on ground trsnsects  appears to be within

+ 2 to 5 percent.

Tne advantages of the large scale vertical aerial photographic technique  for

soil surveys are: 1) Soil map units in remote areas can be more thoroughly

observed, 2) individual bias in map unit design may be reduced. 3) photographs

are permanent records of map unit transects, 4) time spent doing area reconnais-

sance may be reduced by studying carefully selected photo-transects, 5) extent

.and component percentages of some map units can be accurately determined as a

check to ground transects, and 6) turn-a-round time from actual photography to

a finished product is short.
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Limitations of this technique include: 1) Aircraft rental is expensive, so

careful planning is necessary, 2) no attempt to infer map unit components can

be done without adequate field verification; this method is not a substitute for

established ground transect procedures. and 3) it must be possible to infer

known soil features and vegetative patterns before the interpretation of large

scale vertical-aerial photographs for predicting soil taxa is possible.

This method has been in use for several years for making rangeland, riparian

and erosion studies. However, the application to low intensity soil surveys

is new and unique. It has proven itself very useful in the Custer-Lemhi Area,

Idaho soil survey to help solve B unique set of map unit design problems.

It is currently being tested in two other soil survey areas in Idaho, one af

which is a high intensity (2nd order) survey of agricultural lands. From

preliminary results it is already apparent that this method will help improve

the mapping unit design and quality control process in survey areas of medium

to high intensity.

102



Aoplication  of Remote Sensinq Landsat MSS
Data to Soil Survey Field Procedures in Havasu

Robert Roudabush, BLM, Phoenix, Arizona

This paper covers the field procedures being used on the Havasu soil survey
remote sensinq project. Landsat multispectral scanninq (MSS) information is
beneficial for large survey areas where much of the specific soils information
is unknown. The procedures described below are those used for Havasu and ma.y
need to be modified for other areas. The Havasu Resource Area is located in
the Yuma District, alonq the Arizona-California border. The veqetation is
predominantly Sonoran Basin and Ranqe. The soil moisture reqime is aridic  and
the soil temoerature reqime is predominantly hyoerthermic with some thermic
areas in the northeast.

Currently the Havasu SCS and BLM staff are workinq in the field with the
classification products. The field work is scheduled for completion by end of
summer 1982. Upon completion of the soil survey a final detailed report will
be prepared.

Timinq is very important when usinq Landsat MSS data in that it should be
available when the field mappinq beqins. To achieve the oroper timinq, the
Landsat MSS data should be stratified and classified durinq the first Vear  of
the survey when the party leader is olanninq the survey effort. One of the
first .jobs of the party leader is to determine, with the aid of a ranqe
scientist, where the soil moisture and temperature reqime breaks occur. The
next step is to make the broad landform and parent material breaks, about the
detail of a qeneral soils map. These delineations should be recorded as
accurately as possible on 7.5 minute USGS toooqraohic maos or
ortho-photoquads. The map base is important in that it must be reqistered to
a UTM qrid which is comoatible with Landsat data. The accuracy of the lines
is also important because it forms the strata from which the soectral
classification is performed.

While~in the field refininq the soil temoerature and soil reqime lines, study
sites should be determined and mapped. In Havasu these study sites are four
sections in size. They were used in developinq the mappinq leqend, to learn
the soil qeomorphic relationships, and to stud~v the reflectance properties of
the individual strata. Two study sites were selected in the larqer strata to
help determine the variability. Once the classification was completed the
party leader went to Denver to qroup the clusters or classes into fewer, more
meaninqful units.

The final product appears to be useable as the qeneral soils map, with just
minor modifications. The product is beinq used in several other ways. First,
to refine the pre-mappinq b.y providinq more maooinq unit confidence and line
accuracy. Second, it is being used in the field to denote chanqe and infer
mappinq unit similarities and differences as well as composition. The oroduct
also helps in locating larqe uniform areas where modal nit description can be
obtained. This reduces the number of transects needed. It heloed locate
transition zones as well as different levels of disturbance. The output
products aid in transferring the data with more confidence within and between
mappinq units. The product can also be used to Polish  the final map.
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WESTERN REGIONAL TECHNICAL WORK PLANNING CONFERENCE FOR SOIL SURVEY

February 8-12, 1982 - San Dieqo, California

BV

Susan Hoffman

U.S. Bureau of Reclamation

The importance of irriqated agriculture cannot be overstated. A record $7.4

billion worth of crops was harvested from lands irrioated with water supplied bv

Bureau of Reclamation Drojects in 1980. That's enouqh food to feed -aDDroxi-

mately 39 million DeoDle. Over 27 million acre-feet of irriqation water from

Reclamation Drojects was delivered to 10.2 million acres of land situated in

over 148,000 farms throuqhout 17 Western States and Hawaii.

The Deoartment  of Aqriculture estimated that total qrain exnorts from the United

States in 1980 amounted to 544.5 billion, 20 oercent more than 1979. Althouqh

crop Droduction was reduced because of a lack of rainfall throuqhout much of the

Midwest, the South and Plains area in 1980, California experienced a qood Year.

In California--the major fruit, veqetable and nut producers in the United

States--farmers harvested $4.3 billion worth of croDs  in 1980 with the helD of

water SuDalied by Reclamation projects. California led the nation in qross farm

receipts in 1980, with nearly 10 Dercent of the national total from on1.v 3

oercent of the nation's farms.

The United States continues to lead the rest of the world in Droducinq food and

exportinq food. By suppl.yinq food, fiber and.aqricultural and irriqation

technoloqy to many of the third world and develoninq  nations, the United States

continues to make siqnificant contributions toward satisfyinq demands for

aqricultural production here and throuqhout the world..

. In 1967, at the International Conference on Water for Peace, Charles R.

Maierhofer--then the Chief, Division of Drainaqe and Groundwater Enqineerinq in

Reclamation's Denver Office--said of irriqated aqriculture, "For the whole

world, it is a modern science--the science of survival." A Drime requisite of

this science is the development and maintenance of soil zone in which moisture,

air and soluble salts are in favorable balance for Dlant qrowth. Drainaqe--

simD1.v defined as the removal of excess water and excess salts from aqriculture
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lands--is essential in achievinq  and maintaininq such a balance. Histor,v has
repeatedlv shown that excess water and excess salts must be removed for

irriqation to he nermanently successful. Thus, as irrigation has been said to

be the science of survival of humanity, it can be added that drainaqe is the

survival of irriqation, and the fundamental measure of the imoortance of

drainaqe is the benefit orovided by irriqation itself.

Throuqhout the aqes where a civilization needed drainaqe but did not know of it,

their irriqation develoDments  failed, Consequently, the civilization that

depended on that irrigated agricultural system also failed. These catastroohes

were the result of human and natural forces at work, and they were reDeated man,v

times until we learned what caused the failures and how to prevent them. Today,

althouqh this knowledqe is available, it is not widely apolled  for our benefit.

The Bureau of Reclamation oerforms an irriqation suitability land classifica-

tion. The Purpose of this classification is to define anad characterize land

suitability for sustained profitable irriqation. This classification system is

a hiqhly soecialized land classification defininq arable area and is based

primarily on economic considerations. The basic economic factors considered

include: production capacity, cost of production, and cost of land development.

In a specific study area these factors may be influenced bv the economic

settinq, cultural practices, social customs, environmental considerations,

irriqation methods, manaqement practices, and others.

Three basic principles are of primary importance in structurinq the land classi-

fication for a studv area. They are: I) prediction; 2) economic correlation;

and, 3) permanent/chanqeable factors. Under the Drediction principle, the

classes in the svstem express the land-water-croD  and economic interactions

expected to prevail after project development. The economic correlation

principle involves relatinq, within a qiven settinq, the ohysical  factors of

soil too0qraDh.y  and drainaqe with associated economic factors. And finally,

under the permanent/chanqeable factors principle, in a qiven setting there are

those land features which will, and those which will not, appreciably  be chanqed

under irriqation even thouqh most land factors are chanqeable at a cost.

Althouqh the actual delineations of land classes in the field are based on

physical land characteristics, the mappinq criteria which express these
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differences are develoDed on the basis of the economic factors. The physical

factors of soil, topoqraohy, drainaqe, climate and water qualitv of the sDecific

study area must be correlated with economic factors in the form of land

classification specifications. These Drovide the quidelines by which lands are

mapoed for irriqation suitability. As lands are delineated into these various

classes throuqh the consideration of land and water characteristics havinq

economic siqnificance in relation to sustained irriqated aqriculture,  exDerience

has shown that there must be a close staff collaboration between the technical

disciplines of soil science, economics, and enqineerinq.

The technical disciplines simultaneously conduct their investiqations usinq

existinq data when available. However, in most cases, additional field work is

necessary because of the level of detail required by Reclamation Droiects. An

area which frequently has little existinq data is drainaqe. The Bureau of

Reclamation considers drainaqe a major factor in evaluatinq land for irriqation

suitability and, consequentl,y,  the Bureau spends considerable effort collectinq

drainaqe data.

In evaluatinq land for irriqation suitabilitv several drainaqe conditions must

be addressed. These include surface drainaqe, {drainaqe  of deDressions,  floodinq

from offsite sources and subsurface drainaqe. Subsurface drainaqe is

Darticularly  important because many land havinq oriqinal water tables 20 to 100

feet below the qround surface and with seeminqly favorable natural drainaqe

conditions have eventually develooed excessively hiqh water tables, leading to

waterloqqinq and salinization. Evaluation of internal drainaqe or drainaqe

within the root zone is usually the responsibility of the soil scientist, while

deep drainaqe is the responsibility of the drainaqe enqineer. These disciolines

work toqether to develoa information on soil characteristics such as hydraulic

conductivity, texture, and structure. Information on thickness, position and

continuity of the various geoloqic strata is also obtained. In addition to the

normal 5-foot boring used to examine the soil profile, deep borings to 10 feet

and greater are also made.

The prime force controllinq qroundwater levels and salt halance is the movement

of water throuqh soil, subsoil, and substrata. Of all the soil characteristics

controllinq this movement, the one which intearates the combined effects for a

Darticular  water and a particular soil tyDe i,s hydraulic conductivity.
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Therefore, the hest information for use in oredictinq. analyzinq and solvinq

subsurface drainaqe problems is knowledae of hydraulic conductivity and its

expression in quantitative terms. Initially, dralnaqe limits for arable land

are based on the hydraulic conductivity of the substrata, deoth to barrier and

the location and position of the land.

Bureau of Reclamation investiqational and analytical orocedures are capable of

predictinq ultimate drainaqe requirements with reasonable accurac.v. Land which

cannot be drained and kept productive at costs within established conceots of

feasibility are excluded from the irriqation project area and are deemed not

suitable for irriqation.

Amonq others. salinitv and drainage issues have recentlv received worldwide

attention by Food and Aqriculture Orqanization of the United Nations (FAO),
United Nations Environment Proqramme-Global Environmental Monitorinq Svstem

(UNEP) and United Nations Educational, Scientific and Cultural Orqanization

(UNESCO) in "A Provisional Method for Soil Deqradation Assessment" and

"Desertification Control." And, many State and Federal aqencies are developinq

and expandinq proqrams on soil problem assessment, monitorinq and control. The

demand for soil manaqement support services concerninq drainaqe and salinity

control is increasinq. But currently, there is no sinqle source ooint of

information to serve this need. Since the Bureau of Reclamation has tremendous
amounts of substrata, salinity status and drainaqe data, ans since other

agencies have comolementary data, it would be appropriate for us to make a

cooperative effort to brinq this data toqether and make it available to users

from  a single source.

Perhaps the time has come to include deeD  drainaqe and substrata data in our *

National Cooperative Soil Surveys. This would be esoecially aoorooriate in arid

and semi-arid reqions where irriqation is oracticed or where a ootential exists. *

National Cooperative Soil Surveys usually include Interoretations on irriqation

and drainaqe. SCS-Form !i contains data on hiqh water tables, cemented nans, and

depth to bedrock, as well as notinq restrictive features for irriqation and

drainage. By includinq additional substrata data, the usefulness and

effectiveness of these interpretations could be enhanced.
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WESTERN REGIONAL TECHNICAL WORK PLANNING CONFERENCE

of the
NATIONAL COOPERATIVE SOIL SURVEY

San Diego,  California

February 8-12, 1982

OPPORTUNITIES FOR EXPEDITING

SOIL CORRELATION

by
Richard A. Dierkinq

SCS, WTSC, Portland, Oreqon

Mr. Chairman and particioants:

It is not everyday that a soil correlator is qiven an ooaortunity to

expound on the subject of soil correlation to his mentors and peers. So when
the chairman asked me to discuss with you the opportunities for expeditinq

soil correlation, I qladly accepted the challenqe to attract your attention.

It is my pleasure to be with you here this afternoon to discuss this imoortant

subject. I hope Chuck did not equate the importance of the subiect  with the

eleventh place on the aqenda for the day.

Soil correlation is a controversial subject. I think the main reason is

that it is not well understood--that is, the need for it, the process itself,

and the standards we have to guide us.

Before I discuss with you the opportunities for expeditins soil

correlation, I would like to discuss with you first the process of soil

correlation as we practice it today. A discussion of the process will help

show, I think, the need for correlation and why we prepared some of standards

that we have.

The soil correlation process starts with the recoqnition  of a soil. The

soil may occur in a valley or on a mountain too which is not important. What

is important is that the soil surveyor recoqnizes  a soil that he thinks is

unique and that maybe he should map it. At this point in his deliberation he

must make two judqments. First, he must .iudqe the extent of the soil and,

second, he must judqe its siqnificance  or uniqueness in relation to the



purpose of the soil survey area. As a oractical consideration he knows that

the extent of the soil should be about 200 acres or about 2,000 acres if he

thinks it might be a new one. If the soil is not extensive he will make a

record of it in his field notebook for further reference. If the soil is
judqed to be extensive then he must consider its siqnificance  relative to the

purpose of the survey. Does the soil have some property that should be

recoqnized because of its importance for its use or manaqement or is it

similar to other soils in the area? These judqments as to whether or not a

soil is unique and important are very significant and are made everyday by the

soil surveyor. Either way he decides, he will set a course of action for

himself. If he decides to map the soil he will have to comolete eiqht steos:

1. Describe the soil

2. Interpret the soil

3. Define the soil

4. Name the soil

5. Design a map unit

6. Interpret the map unit

7. Define the map unit

8. Name the map unit

Describe the soil.

The soil surveyor locates the three-dimensional natural body of soil and

describes it at several places. He knows that he needs a description of the

body of soil and not a part of it. A profile description is two-dimensional

so he knows that would be inadequate. One pedon description will not provide

the ranqe of values of properties that the body has so he knows that one will

not be enouqh. He realizes that in order to characterize this natural body of

soil, that he needs to know its definitive properties, and its observable

properties, and its mappable orooerties, and their ranqe in values. He must

examine this natural body in several places to find this out. Ideally the

body of soil should be about 2 to 3 acres in size. Standard terms are used

and formats followed in describinq the soil, as it is easier to compare it

with other soil descriptions. These terms and formats are found in the

National Soils Handbook and Soil Survey Manual.
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Interpret the soil.

Once the soil is described, it needs to have its oroperties evaluated as

to how they behave, resoond or react when the soil is used and manaqed in wavs

siqnificant to the purpose of the survey. An individual property ma.v be

important but qenerally sets of properties should be evaluated. The soil

surveyor evaluates those properties that affect a siqnificant soil use or soil

management system that are important to the users' needs. Guidelines for soil

interpretations are orovided in the National Soils Handbook and hy reqional

and state offices. The Memorandum of Understandinq for the Soil Survey Area

will state the purpose of the survey and may also indicate those soil survey

interpretations that are needed.

Define the soil.

The description and interpretation of one small body of soil will not

define a kind of soil. Several bodies should be described. The soil surveyor

obtains the descriptions and interpretations of several bodies, then

synthesizes the information and prepares a definition of a kind of soil. This

definition is known as "the description of a soil as it occurs in the soil

survey area." The soil surveyor will not be able to define the soil until

several natural bodies of it have been mapped. The number that needs to be

maoDed before the soil is defined is a matter of judqment of the soil

surveyor. The soil may occur as one larqe body or several small ones. The

predicted total acreaqe of the soil will also affect his decision.

Name the soil.

The natural bodies of soil that provide the definition of the soil need

to be named. Naming a soil involves identifyinq or classifying the soil in

Soil Taxonomy. The definition of the soil should provide enouqh information

so that the soil surveyor can "key" it throuqh the system. The definitive

properties of the soil will identify it as a member of a class of a cateqory.

Each class has a name and thereby provides the name for the soil. If the soil

cannot be identified as helonqinq to an established class then the soil must

'be classified as a new class or the definition of an established class would

have to be chanqed. A name would be orovided to any new class aoproved for

Soil Taxonomy. The class name may have to be modified because the soil may be
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manaqed two different ways in the survey area because of some surface or

substratum feature that is not definitive of the class. This is called

phasing the class in correlation parlance.

The soil surveyor can emohasize the definitive properties of any class of

any cateqory when he initially decides to describe it. That is, he can select

the properties of a class in a subqroup. family or series cateqory deoendinq

on the properties that are important for the purpose of the survey. Only

those properties that are definitive of the class need be emphasized or

described. And we include a pedon description for reference and assurance

that there is a real natural body in the class. However, the surve,yor must

remember that each and every natural body in the qroup beinq mapped must have

the definitive properties of the class.

Design a map unit.

After the surve.yor  has named the soil he must determine how he is qoinq

to map it. Does it occur qenerally by itself, or is it intricately mixed with

others, or should it be combined with soils that are qoinq to be used

similarly? He knows that there are few areas that have 100 percent of one

kind of component and that he will have to develop a map unit for the soil.

There are four kinds:

1. Consociation: dominantly one kind of component.

2. Complex: an intricate mixture of two or three comoonents.

3. Association: a combination of two or three components that occur

near each other.

4. Undifferentiated qroup: a combination of two or three comoonents

that do not occur near each other.

A complete definition of each can be found in Chaoter 5 of the Soil

Survey Manual.

The kind of map unit that is developed will depend on the kind of

components to be mapDed as well as the purpose of the survey, the nature of

the land and the time allowed for this work.
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Interpret the map unit.

Map units are desiqned to be interpreted because they are comnosed of

dominantly one to three major soils. A pure homoqenous area of one kind of

soil would be easier to plan than one with three kinds of soil. The soil

surveyor must determine if the nroperties of two or three soils collectively

affect the planninq of the use and manaqement of an area. Each mao unit is

unique and has different use and manaqement requirements. Each is desiqned to

provide soil resource information that meets the needs of the user.

Define the map unit.

In relation to the purpose of the survey, map units are defined in terms

of the kinds, comoosition, and pattern of their components. The kinds of

components the surveyor did or did not recoqnize, describe, interoret, define

and name are considered in the desiqn of the map unit. The surveyor

determines the composition and pattern of components in a mao unit durinq the

course of mapping or, if needed, makes special studies. Generall~y,  mao units

are a qroup, collection or set of delineations. Each delineation that is a

member of a map unit should have the same definitive characteristics and

should be interpreted the same for planninq its use and manaqement. There

probably is no clear act separatinq the desiqn, interoretation  and definition

of the map unit. The surveyor views all these ooerations as occurrinq

somewhat simultaneously rather than strictly sequentially and they occur while

he is examininq the soils in a 1andscaDe.  The correlation of landscaoe

features and the soils assist in the olacement  of boundaries. The definition

of the map unit qenerally will provide some discussion about its occurrence on

the landscape.

Name the map unit.

The class names of the components with modifyinq terms are used to name

the map units. The name is unique because the map unit is unique. Naminq a

map unit is based on and is a result of desiqninq, interpretinq, or defininq

the map unit. It should be clear that the name is the name of a map unit and

different from the class name of the comoonents.  We prefer to keep the name

short, unique, and nonconnotative. Connotative names deter users from readinq

the narratives. Cormnon modifyinq terms are: names of kinds of map unit,

e.g., association; slope classes, either names or a ranqe  of slope qradients;

and the names of erosion classes.

112



Summary of correlation Process

Once the soil surveyor recoqnizes a soil and decides it is worthy of

mapDing, there are eiqht steDs  or staqes in the correlation process that need

attention. The soil(s) needs to be described, interpreted, defined and named

and then for it, a map unit needs to be desiqned, interpreted, defined and

named. The process is rather straightforward. It certainly is not

complicated. Some would divorce the soil Dart from the map unit part, but

both would still need to be done. If the steps are followed in the sequence

presented, one step will provide information to assist in the completion of

the next steo. Correlation is nothinq more than a comparison process. The

soil surveyor compares one soil with others and a map unit with others makinq

sure that each is unique and that each suits the our-pose of the survey.

Because the same soil can occur in several areas, a correlation is reviewed by

one who is familiar with soils in other areas. If one needs a definition of

soil correlation, I suqqest the followinq: Soil correlation is a process to

scientifical1.y  and officially identify soils and approve maD units so that

soil resource information may be transferred to other areas having the same or

similar soils.

OPPORTUNITIES FOR EXPEDITING

Expeditinq means to speed up the progress. Then how can we speed up the

proqress of the soil correlation process just presented? What opDortunities

do we have?

There may be ways to expedite the Drocess. Can we eliminate a steD or

part of one, which would in effect eliminate some time, but may also chanqe

the process? Can we combine two steps or Darts of them, and make the Drocess

more efficient? Can we train or educate Deople to comnlete the process

expeditiously? Can we Drovide better quidelines  so that the process is better

understood? Can we provide the means to do the job to those who do not now
*

have the means? Let us examine these possibilities. *

Eliminate

Can we eliminate anythinq?

I might say, somewhat facetiously, that some would like to eliminate the

whole process; however, that is not a choice I wish to discuss.
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When we look at the eiqht steps, describe, interpret, define, and name

the soil and then desiqn, interoret, define, and name the map unit, we can ask

ourselves, "Is there any steo we can eliminate?' How about describinq soils?

If we eliminate describinq soils, we will eliminate the whole process, as soil

descriptions are required to comolete the other steps. We need soil

descriptions. We need descriptions of the three-dimensional natural bodies of

soil. They are discrete, althouqh their boundaries may be indistinct. We

cannot actually describe the whole body but rather we select several olaces  in

the body and completely describe its pedons and then s.vnthesize the

information into a description of the natural body--a soil description.

Natural bodies that have the same definitive  properties are classified

toqether and their soil descriptions are the basis for the definition of a

class. If the class is in the series cateqory, the definition is called an

"Official Series Description."

Soil descriptions are the stuff of our science. The more complete and

scientific they are, the easier we can interoret them for the user. Are there

some properties of the soil that we should not take the time to describe? We

need all those definitive prooerties that olace  it in Soil Taxonomy. Some are

easily observable and some are difficult to measure. We do the best we can.

In addition, we need to describe those properties that are siqnificant to the

users' needs. We need to describe nearly all the properties of our natural

soil body. Maybe we could sample fewer pedons in the natural body or maybe we

need fewer natural bodies to describe to define a kind of soil. It doesn't

look like we are going to eliminate this step. Perhaps we should move on to

the next step. We find we can complete the second step because we did such a

good job with the first. We find that with qood soil descriptions we can do

all the other steps very easi1.y and can expedite the whole process.

Expendinq a little more time in the first step may require less time in

the later steps. The greatest amount of time will be spent describing the

natural soil bodies and oreparinq a written definition of their class. A

larqe amount of time may also be spent determininq the composition of a map

unit. The soil surveyor miqht be able to eliminate some time to complete this

step if he can orqanize and systematize the work.
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Combine
The soil surveyor may be able to combine some map units after testinq the

mapping of them. Standards of use and management criteria for the survey area

are needed in order to do this.

Some similar soils may also be combined. This would expedite the soil

correlation process because it would take less time to prepare descriptions.

Educate

The continuing education and traininq of soil survey personnel is needed

for the effective performance of each step. Staff should review needs of

personnel for training and education opportunities. Soil correlation

workshops are available or can be set up.

Personnel trained and educated in the soil correlation process will be

better able to exDedite correlations,

Guidelines

There are quidelines to help correlators expedite correlations. These

should be made available to correlators.

Present instructions for maklnq correlations can be found in the National

Soils Handbook_. Also, explanations of the process are in the Soil Survey

Manual.

A soil surveyor will find the followinq items helpful:

1. List of soils classified in Soil Taxonomy.

2. List of the status of soil series descriptions. This list has the

date of the most recent soil description and interpretation record.

3. Official series descriDtion and

4. Soil interpretations records

5. List of map units used in recent soil surveys in the state.

The above lists and records, except for the official series descriptions,

can be developed from data stored in computers in Washinqton, O.C., and Ames,

Iowa. Many computer terminals have access to these data bases and many

'different formats can be developed.
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Provide means

Soils should be correlated soon after the,y have been maoped. The party

leader is responsible for correlatrng soils in his area. If he has the oroper

quidelines he can correlate them soon after they have been mapped. He should

be provided the quidelines mentioned in the previous section if he does not

have them.

He should have access to a list of the soils classified in the state, a

status list of soil series, aporopriate official series descriotions,

interpretations records, and a list of map units In adjacent areas.

If the party leader is trained to correlate soils and has the proper

tools he should be able to correlate most of his soils. State correlators

should be thouqht of as reviewers of the party leader's correlation. I would

like to see party leaders become better

best way to expedite soil correlations.

Suwnary

I hope, from what I have qiven you this afternoon, you can see that our

correlators as I see this as beinq the

opportunities for expediting soil correlations are many. They start out in

the field with the soil surveyor when he recoqnizes the first soil in the soil

survey area. While the soil correlatjon  process is not complicated, it needs

to be completed in steps. Soil surveyors who can complete the steps

comoetently  will find that participation in the process is rewardinq and

worthwhile. Finally, let us remember that:

Soil is a resource.

Soil is a natural  resource.

If it is lost,

It is not renewable in your lifetime.

It is not renewable in a century.

It has value,

Even if you cannot sell it.

Without it,

Plants cannot grow.

RAD
l/82
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Northeast Soil Survey Conference

Dr. Edward ? Ciolkoszu

.

.

Greetings from the cold and snowy Northeast. The reason I am here stems from

a meeting that the steering committee (Fred Gilbert, S&NY; Ed Sautter, SCS-CT;

Ted Miller, NETSC; and Ed Ciolkosz. Penn State Univ.) for the 1982 Northeast Soil

Survey Conference held last June. At that meeting the steering committee decided

that it should try to foster better inter-regional corrununication.  To help do this

we have invited a representative from the other three regions to attend our 1982

conference, which is to be held in Ithaca, New York, on June 20-25. In addition

we have solicited conference invitations from the other three regions for a repre-

sentative from our region. In the remainder of my presentation I would like to

briefly give you a rundown on how our conference is run, what we did at our last

conference and what we are planning for our 1982 conference.

Up until 1978 we held our conference in New York City in January. At the

1976 conference we decided that there had to be a better place to meet. So we

decided to meet in the summer the week before the Northeast American Society of

Agronomy Meetings at the same location the NEASA meetings were to be held. The

NEASA meetings rotate around the Northeast and are held on university campuses.

Our 1978 meeting was held in Connecticut (Univ. of Corm.-Storrs),  the 1980 meeting

was held in Pennsylvania (The Pennsylvania State Univ.-University Park), and the

1982 meeting is to be held in New York (Cornell Univ.-Ithaca). With our conference's

approval the 1984 meeting will be held in Massachusetts (Univ. of Mass.-Amherst).

This mode of operation has been well received by our conference. It allows us to

have a half day soils field trip, an evening picnic and less expensive housing

(university dormitories).

The meetings are made up of the following three parts: 1) General presentations

and reports, 2) Committee  meetings and reports, and 3) Experiment station reports.

The following are the committees for the 1980 meeting as well as the committees

for the upcoming 1982 meeting:

j-980 Committees

Conrnittee  1, Criteria for Land Capability Classification - Fred Gilbert, Chairman

Committee 2. Soil-Wetness Classes and Soil-Water States - Bob Rourke, Chairman

-_ - -

I/Professor of Soil Genesis and Morphology, The Pennsylvania State University,
University Park, PA 16802.
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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

1982  Committees___~.~.__..
Committee 1,

Committee 2,

Committee 3,

Spodosol Classification

Post Mapping Role of Soil Scientist

Standards and Specifications for
Soil Maps

Robert V. Rourke, Chairman

Robert L. Cunningham, Chairman

Willis E. Hanna, Chairman

Committee 4,

Committee 5.

Improving Descriptions of Map Units Karl H. Langlois, Jr., Chairman

General Soils Map and Bulletin of the Edward J. Ciolkosz, Chairman
Northeast

Committee 6, Northeast Soil Characterization Study Richard C. Cronce, Chairman

Committee 7, Northeast Newsletter Edward J. Ciolkosz, Chairman

,

Our conference is, of course, like yours a part of the soil survey activities

of the region. The Northeast is much different than your region. Our 13 states

encompass an area equal to the combined area of Montana and Wyoming. Being somewhat

smaller than the west our soil survey is progressing rapidly. The Northeast is

70% mapped and about 50% of the mapping is published. We have four states (Maryland,

Delaware, Connecticut, and Rhode Island) and the District of Columbia in which the

mapping is finished. Two additional states are almost finished (New Jersey and

Pennsylvania about 98% complete), and the reamining states vary from 77% (Massachu-

setts) to 43% (Maine) complete. Thus the soil survey in the Northeast is rapidly

moving into an era of using soils information as opposed to gathering it (soil

mapping). This offers many challenges for us today and in the future.

In closing, I would like to say again that my purpose here is to help open

better communication between the west and the northeast. In particular, I would

like to propose the following:

1) We continue with an exchange of conference representatives in the future.

2) We exchange directly 10 to 20 copies of our proceedings which can be
circulated in our respective regions.

3) We explore the possibility of regional newsletters which could be
exchanged from region to region.
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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

Mondx, June23,980-__-
8:00 - 12:00 a.m.

8:lO - 8115 a.m.

8:15 - 8:3D a.m.

8:30 - 9:00 a.m.

9:oo - 9:30 aim.

9:30 .- 9:50 a.m.

9:50 - lo:20 a.m.

10:20 - lo:40 a.m.

lo:40 - 11:lO a.m.

1l:lO - 11:30 a.m.

11:30 - 11:45 a.m.

11:45 - 12:00 a.m.

12:D0 - 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 Ed Sautter (Conference
(Room 402-403 Conf. Center) Chairman)

Welcome to Penn State University James Beattie (Dean of the

Soil Survey for the Future

International Soils Program

Observations from the TSC

Coffee Break

Soil Survey Program of the
Northeast

SCS Inventory and Monitoring
Program

National Cooperative Soil
Survey

Computer Generated Soil Maps

Resource Management Programing
System (REMAPS)

Lunch

Penn State College of Ag.)

Graham Munkittrick (State
Conservationist SCS - PA)

Richard Guthrie (Soil
Scientist, Soil Survey and
Correlation Staff, SCS,
National Office)

Art Holland (Asst. Director
NETSC)

Ground Floor Conf. Center

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)

Current and Future Research
Activities of the SCS Soils
Investigation Program

Committee Meetings

Committee 1 (Room 405) Criteria for Land Capability
Classification - Fred Gilbert, Chairman

Comnittee 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

B:OO - 9:45 a.m. Comnittee Meetings

9:45 - lo:15 a.m.

10:15 - 12:00 a.m.

12:OO - 1:00 p.m.

1:00 - 1:20 p.m.

1:20 - 1:35 p.m.

1:35 - 2:00 p.m.

2:oo - 2:45 p.m.

2:45 - 3:15 p.m.

3:15 - 5:00 p.m.

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

Connnittee  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

Coffee Break

Committee Meetings

Conittee 1 (Room 405) Criteria for Land Capability
Classification - Fred Gilbert

Committee 2 (Room 403) Sol1 Wetness Classes and Soil-Water
States - Bob Rourke

Committee 3 (Room 402) Post Mapping Role of Soil Scientists -
Art Kuhl

Wednesdauune  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

8:45 - 9:15 a.m. Report on the 1979 National Co- Peter Veneman
operative Soil Survey Conference

9:15 - 9:45 a.m. Report on the 1980 Northeast Peter Veneman
Soil Research Meeting

9:45 - lo:15 a.m. Coffee Break

lo:15 - 12:00 a.m. Committee Meetings
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Committee 4 (Room 403)
Categories above the

Committee 5 (Room 405)

Soil Survey Interpretations Made at
Series Level - Oliver Rice
Evaluating the Adequacy of Older

Published Soil Surveys - Bob Cunningham
Committee 6 (Room 402) Soil Water Terminology and Hydrologic

Modeling - Tom Calhoun

l:oo - 5:30 p.m. Tour - Soils and Geology of Nittany Valley
Ed Ciolkosz and Gary Petersen

Thursday, June 26, 1980
8:00 - 9:45 a.m. 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 Break9:45 - lo:15 a.m.

lo:15 - 12:00 a.m.

12:oo - 1:00 a.m.
l:oo - 2:45 p.m.

2~45 - 3:15 p.m.
3:15 - 5:00 p.m.

Friday, June 27, lps0

8:00 - 9:45 a.m.

9:45 - lo:15 a.m.
lo:15 - 11:45 a.m.

11:45 - 12:00 a.m.

Committee Reports (Room 402-403; about 45 minutes each)
Cormnittee 1 Criteria for Land Capability Classification -

Fred Gilbert
Comnittee 2 Soil Wetness Classes and Soil Water States -

Bob Rourke
Lunch
Comittee Reports (continued)
Committee 3 Post Mapping Role of Soil Scientists -

Art Kuhl
Coffee Break
Committee Reports (continued)
Conxnittee 4 Soil Survey Interpretations Made at Categories

above the Series Level - Oliver Rice
Cormrittee 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 Sumnary
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Northeast Cooperative Soil Survey Conference
Cornell University, Ithaca, New York

June 20-25. 1982
Outline of Agenda

General Presentations and Reports-___.

Soil Surveys of the Past and Future - Paul A. Dodd, State Conservationist

NYS College of Agriculture - David L. Call, Dean, Cornell University

Current Issues - Arthur 8. Holland, Director, Northeast Technical Service Center

Technology in Bureaucracy - Ralph J. McCracken, Deputy Chief, Natural Res. Assess.

National Cooperative Soil Survey - Richard W. Arnold. Director - Soils

Regional National Cooperative Soil Survey - F. Ted Miller, Head, Soils Staff, NETSC

IRIS Program - George C. Bluhm, Director, Integrated Resource Information System

National Soil Survey Lab - Ronald D. Yeck,  Liaison to the Northeast

Soil Surveys in Agriculture Value Assessment - Eugene C. Hanchett, Administrator,
Soil & Water Resources, NYS Dept. of Ag. & Markets

National Resource Laboratory - Ernest E. Hardy, Director, Resource Information
Laboratory, Cornell University

Slide Presentation - "Soil Survey" - Richard D. Babcock

Panel Discussion on Introduction and Presentation of Soil Survey Information -
Gerald W. Olson, Chairman, Raymond F. Shipp, Tom Simpson, Fred P. Miller

Soil Micro Nutrient Lab Activity - Joseph Kubota, Soil Scientist

Report on National Soil Survey Conference - John C. Sencindiver

Panel - Digitizing Soil Maps - (Members to be named)

Reports from Other Regions and Canada - Regional Representatives

NE Research Coronittee  Report - Robert V. Rourke

Report - Criteria for Land Capability Classification - Frederick L. Gilbert

Tour - Soils and Geomorphology of the Finger Lakes Region - Cornell Staff E
Willis Hanna

::
Spodosol Classification - Robert V. Rourke, Chairman
Post Mapping Role of Soil Scientist - Robert L. Cunningham, Chairman

43:
Standards and Specifications for Soil Maps - Willis E. Hanna, Chairman
Improving Descriptions of Map Units - Karl H. Langlois, Jr., Chairman

5. Northeast Soil Map Project - Edward J. Ciolkosz, Chairman
6. Northeast Soil Characterization Study - Richard C. Cronce, Chairman
7. Northeast Newsletter - Edward J. Ciolkosz, Chairman

Experiment Station Reports

Connecticut (2)
Maine
Maryland
Massachusetts

New Hampshire
New Jersey
New York
Pennsylvania
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SOIL SURVEY RELATED RESEARCH AND COOPERATIVE ACTIVITIES
OF THE

STATE AGRICULTURAL EXPERIMENT STATIONS, WESTERN REGION
1980 - 1982

Assembled by G.L. Huntinqton
Chairman WRCC-30

Amonq the many activities of the Aqricultural Experiment Stations of the Land
Grant Universities of the western states is that of oarticipation  in the
National Cooperative Soil Survey. The leaders and representatives from each
of the states coordinate their efforts with those of the federal aqencies
active in soil survey throuqh a Coordinatinq Committee aresently numbered "30"
for the Western Reqion. Members of the Comnitteee  also interact with their
own state or local aqencies active in or associated with soil survey. The
contribution and participation of the various states in the national soil
survey oroqram predates its current orqanizational identification (WRCC-301 by
many decades.

Over this oeriod, the Experiment Stations have been variouslv active in the
direct pursuit of the qoals of the Survey. Throuqhout the life of the Survev,
the Experiment Stations have been a direct and active research arm of the
Survey, but with each Station directinq its portion of the overall effort
mainly toward intra-state questions and problems. Within the past decade
awareness has been qrowinq amonq the states of subreqional or reqional
problems related to soil survey that will require a hiqher level of
coordinated reqional research. Part of the Comnittee's  function now is to
recoqnize and oropose such inter-state research.

Followinq is an outline highliqhting the Aqricultural Exoeriment Stations's
research activity relatinq to soil survey durinq the period IqRO-1482.

A. Activities comrlon to several states (3 or morel.

1. Field study. samplinq, and laboratory characterization of oedons in
relation to both standard and sDecia1  soil surveys. (AZ, CA, HI, IO,
NM, NV, OR, WY)

2. Conduct and comolete special soil surveys and reports. or compile
special purpose soil maps. (CA, CO, IO, MT, NM, NV, UT)

3. Research in soil-land form relationshios. (AZ, CA, ID, NV, WY)

4. Research in soil interpretation quidelines and soil suitability for
specific uses. (CO, HI, MT, OR)

5. Research in soil climate. (OR, MT, NM, NV1 (All states involved in
plan and proposal for a reqion-wide study)

6. Soil erosion studies in relation to USLE. (CA, OR, WA, UT)

7. Participate in soil survey reviews. (CA, OR, WY)
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8.

9.

10.

11.

12.

13.

14.

Computer studies and develocment  of data base structures related to
soil survey. (CA, CO, MT)

Research to develop or imorove productivity ratinqs of aqricultural
and ranqe soils. (ID, MT, OR)

Research in pedooenic processes and soil formjnq factor
relationships. (AZ, ID, MT, OR)

Research in Soil Taxonomy. (HI, ID. OR)

Studies of remote sensinq in relation to soil survey. (AZ, CA, CO,
MT)

Soil survev Work-planninq conferences. (All states at various levels
of participation)

Provide services as a soil resource information center. (All states)

B. Soecial  activities within some states.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

Soil survey report manuscript review. (CA, OR)

Acid rain studies related to soils and veqetation In cooperation with
U.S. Park Service. (CA, CO)

Soil erosion studies related to crop yield decline. (ID)

Studies of development and effects on tree qrowth of forest soil
compaction.
(CA, MT)

Research in soil variability within and amonq soil map units.
(CA, OR)

Soil-veqetation relationships. (OR)

Benchmark Soils Project in tropical soils; soil taxonomy as a basis
for data transfer. (HI)

Study of soil-crop management systems in the semi-arid great olains
of U.S. and Canada. (CO)

Baseline soil, veqetation, qeomorphic and hydroloqic characterization
of a short grass prairie ecosystem. (CO)

Aqricultural ratinq of soils in a standard survey. (CA)

Basic studies of Mt. St. Helen's recent ash In comparison to earlier
ash and Mt. Mazama ash. (ID)

In-state participation in interaqency  committee and subcommittees for
soil survey coordination. (CA)

124



Publications and Theses of interest to NCSS

Arizona

.

.

Post, D.F. 1981. Relationship of soil texture with soil water content
and soil oorositv characteristics of Arizona soils. Hvdroloqy and
Water Resources in Arizona and the Southwest.

Horvath, E.H. 1991. Spectral properties of Arizona soils and ranqelands
and their relationshio to Landsat Dlqltal Data. Ph.D. dissertation.
University of Arizona.

(See also aopended report for Arizona.)

California

Scalise, S. 1979. Soil and socio-economic interpretations usinq an
interactive mappinq and analysis proqram for land-use planninq at
Anqel's Camp, California. M S thesis. Dept. of Plant and Soil
Bioloqy, Univ. of Calif., Berkeley. 111 a.

Sinqer. M.J., J. Blackard, and G.L. Huntinqton. 1980. Plant cover helps
control ranqeland erosion.
mp. 8-10, illus.

Calif. Aqriculture, Vol. 34. No. 10

Storie, R.E. and W.W. Weir. 1980 (Reprintins). Generalized soil mao of
California. (Priced Publ. 4028) Aqric. Sci. Pub1
California, 1422 Harbour Way South, Richmond, CA

Universitv  of
6i804. 50 P . ,

illus., mao.

Onofiok, O.E. and M.J. Sinqer. 1980. The effect of soil compaction on
the erosion of three forest soils in California. Report. Univ. of
Cl'f F t %VflCe C000. A tf Admin. Study, Supol.  No.
2t.l D,pF'"if Land, Air and W%?i:s.ouFEes. Univ. of'calif., Davis.
132 P., illus.

McCall, J.G. 1980. Acid orecipitation and ecoloqical effects in northern
California. In Ecoloqical imoact of acid precioitation, D Drablos
and A. TollanTeds.). Proc. Intern. Conf., SNSF Project, Norway.

Root, J., J.G. McCall  and B. Nieman. 1980. Map of areas ootentiallv
sensitive to wet and dry deposition in the United States.

McCall, J.G. and M.K. Firestone. 1980. Acid orecioitation in Calfornia
and some ecoloqical effects. In PrOC. Symo. "Effects of air
pollutants on Mediterranean anbtemoerate forest ecosvstems."
U.S.D.A. For. Serv. Gen. Tech. Report PSW-43. p. 242.

McCall, J.C. 1981. Acid rain in northern California. Fremontia 8:3-S.

Munn, J.R. and M.J. Sinqer. July 1981. Relative erodibility  of
California Benchmark Soils. Land, Air & Water Resources, Univ. of
Calif . . Davis. 93mles and fiqs.
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Wardlaw, J.C., E.F. Bullock and E. Beqq. Sept. 1981. Soil database
evaluation: a preliminary feasibilit.y study on the deVelODment  of a
soils database for California. Reoort. Univ. of Calif.-Calif. Dept.
Cons. Cooperative Effort. Dept. of Land, Air XI Water Resources,
Univ. of Calif., Davis. 132 p.

Sinqer, M.J. Nov. 1981. Seedlinq compaction studies. Land, Air & Water
Res. Papers, No. lOOOR.  Dept. Land, Air 4 Water Resources, Univ. of
Calif., Davis. A0 p., tables and fiqs.

Colorado

Cole, C.V. and R.D. Heil. 1979. Phosphorus effects on terrestrial
nitrogen cyclinq. In Proceedinqs of "Terrestrial Nitroqen Cyclinq
Processes _tcosystZ% Strateqies and Manaqement Impacts" Sym~os.,
Sweden. 25 p.

Anderson, D.W., R.D. Heil, C.V. Cole and P.C. Deutsch. 1980.
Identification and characteristics of ecosystems at different
inteqrative eve 5.1
Aqroecosystems, R. Toad, ed.

,vc inq in
Univ. of Georqia, Athens, GA.

Anderson, D.L., K.L. Stevens and R.D. Heil. 1980. An examination of
requirements for a soils resource information system. In Proc. Int.
Sympos. "Machine Processinq of Remotely Sensed Data and-Soil
Information Systems and Remote Sensinq and Soil Survey." Lab. for
Applications of Remote Sensinq, West Lafayette, IN. op. 259-265.

Heil, R.D., et al. 19RO.  Procedures recommended for overburden and
hydroloqic studies of surface mines. U S 0 A F t Service Gen.
Tech. Report, INT-71, Intermtn. For. and Ranqe-E~~fSSta. 106 P.

Anderson, D. and R.D. Heil. 1981. Important farmlands of Colorado, state
sumnary and mao. Colorado State Univ. EXD. Sta., Ft. Collins, CO.
Special SeriesNo. 17. I2 D.

Reports:

Soil Resource Information System. ProSect Report I. Prepared for: U.S.
Department of Aqriculture, Soil Conservation Service. Laboratory for
Information Science in Aqriculture and Department of Aqronom.y,
Colorado State Universit.y.  December, 1979.

Soil Resource Information System - Pilot Run Guide. Project Report.
Laboratorv for Information Science in Aoriculture  and Deoartment of
Aqronom,y,-Colorado  State University. Seutember,  1980. 30 DD.

”

.
Soil Resource Information System - Technical Reoort No. 1.1. Laboratory

for Information Science in Aqriculture and Deoartment of Aqronomy.
Colorado State University. January, 1980. 97 pp.

Soil Resource Information System. Technical Report No. 2.0. Laboratorv
for Information Science in Aqriculture and Department of Aqronomy,
Colorado State Universitv. October, 1981. 72 DO.
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.

Soil Resource Information System. Project Report No. 2.0. Laboratory for
Information Science in Aqriculture and Department of Aqronomy,
Colorado State University. November, 1980. 78 DO.

SAGORIS - Soil and Geoloqic Overburden Resource Information System.
Project Reoort 1.0. Laboratorv for Information Science in
Aqriculture  and Department of Aqronomv, Colorado State University.
March, 1981. 85 PD.

Thesis:

Muhaimeed, A.S. 1981. Soil property relationships on selected landscape
segments under cultivated vs. ranqeland conditions. Ph.D.
dissertation. Dept. of Aqronomv. Colorado Stateuniv., Ft. Collins,
co.

(See also appended report for Colorado.)

Hawaii

Okimoto, G. 1981. Optimal control for land use decisions in Hawaii -
theory and empirical potential. Deot.  of Aqric. and Resource
Economics, Univ. of Hawaii, Honolulu, HI.

(See also aopended report for Hawaii.)

Montana

(See appended report for Montana Aqric. EXD. Sta.)

Nevada

Schmidlin, T.W., F.F. Peterson and R.O. Gifford. 1981. Soil temoerature
reqimes of central and southern Nevada. Extended Abstracts, 15th
Conf. Biometeoroloqy. ,Amer. Biometeoroloqical Sot.

Peterson, F.F. 1981. Landforms of the basin and ranqe province - defined
for soil survey. Nev. Aqric. Exp. %a. Tech. Bull. 25.

Schmidlin, T.W. 1981. A statistical descriotion of Nevada soil
temoeratures. M.S. thesis. Univ. of Neveda, Reno.-

(See also appended report for Nevada.)

New Mexico

Dauqherty, L.A. and B.A. Buchanan. 1980. Soils of the Burnham Lease.
New Mexico Aqric. Exp. Sta. Res. Report 408.

Zobeck, T.M. 1980. Soil moisture reqimes alonq a veqetation transect in
central New Mexico. Ph.D. dissertation. Aqronomy Department, New
Mexico State University, Las Cruces, NM.

Oregon

(See appended report for Oreqon State University.)
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Utah

Southard, A.R. 1980. Important farmlands of Salt Lake Countv. Research
Report 43, Utah Aqric. Exp. Sta., Utah State Univ., Loqan, UT.

. 1980. Important farmlands of Box Elder County, eastern oart.
Research Report 45, Utah Aqric. EXD. Sta.. Utah State Univ., Loqan,
UT.

1980. Expendable acres? A senario for thouqht. Utah Aqric.
Exp. &a., Utah State Univ., Loqan, UT. Utah Science 41flT:21-23.

1981. Important farmlands of Utah County. Research ReDOrt.
--D6!6qric. Exo. Sta., Utah State Univ.. Loqan. LfT.

Southard, R.J. 1980. Comparison of the mineraloqy  and moraholoqy  of some
cambic and arqillic horizons in soils of northern Utah. M.S. thesis.
Soils & Riomet.. Utah State Univ., Loqan, UT.

Queiroz, J.S. 1980. Genesis of the soil on porohyrv and wireqrass
benches, Carbon County, Utah. M.S. thesis. Soils & Biomet., Utah
State Univ., Loran, UT.

Mirsadeqhi, M. 1980. Characteristics and qenesis of some soils of the
upper terraces of Lake Ronneville. M.S. thesis. Soils k Biomet.,
TJt.ahStt  Uia e n v., Loqan, UT.

Jalalian, A. 1981. Genesis and classification of some paleboralfs and
paleborolls in northern Utah. Ph.D. dissertation. Soils 4 Bi ome .,
Utah State IJniv., Loqan, UT.
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ARIZONA AGRICtiLTURAL  EXPERIMENT STATION

SOIL SURVEY RELATED RESEARCH

Surmnary Report

The use of LANDSAT digital data to assist in mapping Arizona soils has

continued. Much of this work is swrmarized in a recently (1981) completed

Ph.D. dissertation entitled "Spectral Properties of Arizona Soils and Range-

lands and Their Relationship to LANDSAT Digital Data" by E.H. Horvath. Two

papers on this research have been presented and should be published in the

near future.

A project to sunmarire available laboratory characterization data for the

State of Arizona has continued. The coded dataaLebeing  checked for errors.

We are cooperating with the Southwest Watershed Research Center (USDA-

SEA) in evaluating the use of a "Hicrotrac" analyzer for assisting in deter-

mining soil texture. This instrument can rapidly perf0rm.a particle size ana-

lysis of the silt and fine sand (.0019  to .180 mn) size range at one-half phi

units. This has potential for providing additional characterization data of

pedogenic significance and for soil use interpretations.

Soil Clay mineral analyses (x-ray diffraction) have been performed on

,
soil samples for several agencies, including the Bureau of Land Management,

U.S. Geological Survey and the U.S. Forest Service for several National For-
.

ests in Arizona and New Mexico.

We are cooperating with the SCS in a soils investigation study of the

soils and geomorphology along the Lower Colorado River (Hohave County, South-

ern Part and Colorado River Indian Reservation). We participated in the samp-
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ling trip and have started some characterization studies to supplement those

of the Lincoln Lab. To date, coarse fragment particle size analysis (one-half

phi intervals) and clay separations have been completed. Samples are nearly

ready for microtrac particle size analysis which should give a good indication

of the contributions of aeolian material to the soils. Also planned is a de-

termination of the ammonium oxalate extractable iron and possibly a study of

the chemical nature of the desert varnish.

A study of the soils from the Kaibab Plateau (north of the Grand Canyon)

is underway in cooperation with the U.S. Forest Service. Fifteen pedons of

forested soils representing five vegetation zones have been sampled. The

striking feature of these soils is that they are clay rich and generally acid

(moderate to strongly acid at the higher elevations) even though they have

formed from the Kaibab Limestone. Preliminary x-ray diffraction data indi-

cates that the soil clays contain large proportions of smectite minerals, es-

peclally in the argillic horizons. Two pedons of the high elevation mountain

meadow soils have also been recently sampled.

A Ph.D. graduate student is working on a weathering study on granite in

the Dragoon Mountains in Cochise County. Another student is starting his

M.S. thesis research which will involve a study of geomorphic surfaces and pan

genesis in an area about 40 miles west of Tucson. There are also several

M.S. students with remote sensing-related theses. Included are the use of

hand-held radiometers for color determinations. We are also working with sev-

eral students from the Geosciences Department who have projects involving

sdils. We assisted one Ph.D. student who is nearly finished with the,labora-

tory characterization of the soils he studied from southern California.
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Progress Report
of

SOIL SURVEY AND RELATED ACTIVITIES
Colorado State University Experiment Station

Department of Agronomy
Period - February 1980-February 1982

Personnel:

R. D. Heil - Professor of Soil Science
J. Cipra - Associate Professor of Soil Science
P. Deutsch - Research Associate in Soil Science
D. Anderson - Soil Scientist, Soil Conservation Service, USDA
C. Yanker - Research Associate in Soil Science
E. Kelly - Graduate Student
R. Aguilar - Graduate Student
A. Mohameed - Graduate Student
M. Walthall - Graduate Student
K. Beaumont - Research Technician
W. Larsen - Research Technician

Completed Projects:

1. Important Farmland Maps have been completed in the last two years
for all counties in which important farmlands occur. A summary
publication and state map also were published.

2. Completed a publication (2 volumes) pertaining to "Procedures
Recommended for Overburden and Hydrologic Studies of Surface Mines"
for U.S. Forest Service, Intermountain Forest and Range Experiment
station.

3. A project was completed in June, 1981 by J. Ciprs and co-workers
in testing the utilization of Landsat data for identifying impacts
of land use on wildlife habitat In selected geographic areaa along
the front range of Colorado.

ongoing Projects:

1. Organic Matter and Nutrient Cycling in Semiarid Great Plains of
the U.S. and Canadian Prairies. NSF Sponsored. Duration: 5 years.
Initiated July 1, 1981. An interdisciplinary study to evaluate
the effects of different soil-crop management systems on the organic
matter and nutrient cycling (N, P and S) dynamics in semiarid
agroecosystems. Results to date are preliminary.

2. "CORI" - Catalog of Resource Information. A Bureau of Land Management
supported study. Will terminate mid-1982. Using the "Powder River
Basin" of Wyoming as a study area, available soil resource information
was collected and used as a basis to construct a database structure,
data dictionary and software for "ad hoc" query in the development of
a bibliographic information system pertinent to data needs in
reclamation.
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3. SAGORIS - Soil and Geologic Overburden Resource Information System.
This project involves a comprehensive feasibility analysis to
produce a description of the existing data, data collection,
data analysis, and other related activities associated with
revegetation and reclamation of lands disturbed by surface mining
in the western U.S. This project is being supported by the
Bureau of Reclamation, LJSDI, and the work is being performed by
the Department of Agronomy and Laboratory for Information Services
in Agriculture, College of Agricultural Sciences, Colorado State
University. The above analysis, through the testing of a pilot
system, will be used to produce a" operational plan for the design
and development of a soil and geologic overburden resource information
system that wil~l satisfy reclamation planning requirements.

4. SRIS - Soil Resource Information System.
This project has been ongoing since 1979 and is a cooperative effort
between the Soil Conservation Service, USDA; Laboratory for Information
Systems in Agriculture and the Department of Agronomy, Colorado
State University. Progress to date includes:

The project is in the second phase for producing a strategy for
full implementation of a Soils Resource Information System for the
State of Colorado. Currently, pedon data, Form-5 data, soil mapping
unit data, climatic data, range site data, and soil management data
are being investigated in the development, use, and evaluation of
a large-scale prototype system to determine the resources required
and feasibility for a fully implemented system. Phase 1 included
the development of a pilot Soil Resource Information System for
demonstration purposes and for identifying user requirements and
illustrated potential features possible in a full-scale system.

5. LTER - Long-Term Ecological Research Study - NSF Sponsored.
A five-year project funded January 1, 1982 to develop baseline
soil, vegetation, geomorphic, and hydrologic characterization of
a short grass prairie ecosystem and identify ecosystem characteristics
which should be monitored through time to serve as identifers of
significant changes in the system.

6. Acid Rain Study - An interdisciplinary study funded by the National
Park Service. Five-year duration. Initiated January 1, 1982.
Aid in developing a simulation model to characterize the effects
of acid rain on major ecosystems of Rocky Mountain National Park.
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Department of Aqronomy and Soil Science
University of Hawaii

Honolulu, Hawaii

Report to Western Reqional Technical Work Planninq Conference (NCSS)
San Dieqo, California
February 8-12, 1982

The Benchmark Soils Project of the Universities of Hawaii and
Puerto Rico was established in 1974-75 to test the hypothesis
that aqro-production technoloqy can be transferred from one
location to another, provided the soils and aqro-ecoloqical
environments were similar. Results to date recommend the use of
the soil family of Soil Taxonom~v as a basis for this transfer.
Kinds of aqro-technoloqv transfer are now beinq compiled bv the
Project.

A land suitability classification system for irish ootato was
developed by usinq  the information contained in the soil family
of Soil Taxonomy (L. Manrique, 19821. Land qualities (such as
nutrient availabilit.v, water availability, temperature reqime,
and so on) of 62 soils were matched with the requirements of the
potato crop to develop the system. The system also has potential
to determine land suitability for other crops.

Soil Taxonomy is continually beinq tested to improve the system
for makinq better soil surveys and soil interpretations,
especially for the tropics. One of the improvements is the
proposal of G.D. Smith and the International Committee on the
Classification of Andisols (ICOMAND) to reclassify the Andepts
into the new soil order Andisols. Usinq existinq and some new
data, the 63 Andepts of Hawaii were reclassified (M.R. Recel,
1981). Because new definitions are used in the oroposal,
additional laboratory studies are beinq made. Others include
proposals to improve the criteria to classifv the Oxisols,
Ultisols, and Alfisols. These criteria must also be examined and
tested so that the classification of soils is consistent and
applicable to present and future land use.

Cooperative work with SCS included the samolinq and laboratory
characterization of some soils in upland areas of Hawaii beinq
surveyed for the State Division of Forestry for oossible tree
plantinqs and biomass oroduction.  One study revealed low
nutrient status, hiqh P fixation, and hiqh Al saturation as major
constraints in the Tropohumults. Hllmitropepts,  and Tropaquods.
Shallow soil depth was also associated with the Tropaquods.
Steep slopes or narrow ridqes were common landscaoe features.

134



MONTANA AGRICULTURAL RXPERIKEXf  STATION
SOIL SURVEY RELATED PUSLICATIONS  AND PROJECTS

DURING 1980 and 1981

I

.

This list of publications and projects represents cooperative work
with the Soil Conservation Service, Forest Service and Bureau of Land
Management in Montana in 1980 and 1981.

Soil/State map/Bulletin

Soils of Montana. an Experiment Station Bulletin is in press and is
scheduled for distribution along with the state soil map (1:1,000.000
scale) early in 1982.

Soil/characterization

Munn, L. C. and G. A. Nielsen. 1981. Computerized processing and storing
of soil descriptions and characterization data. Soil Sci. Sot. Am. J.
45:160.

A soil chsracteriration map was prepared to show where the chemical,
physical and morphological characteristics of nearly 500 soil pedons have
been investigated and reported.

A two-year investigation (Schafer and Bauman) of permeability of
Flathead Basin soils includes evaluation of soil suitability for on-site
wastedisposal. Objectives are to develop 1) predictive equations for
hydraulic conductivity, 2) a permeability map of the area and 3) computer
software to assist in planning for waste disposal.

Soil/Remote Sensing

Smith. P. W. 1981. Development of a land cover map from L4NDSAT imagery.
M.S. Thesis. Montana State Univ.. Boseman.

LANDSAT color composite transparencies were visually interpreted to
produce an accurate low cost land cover map of Wontana. The 1:1,000.000
scale msp shows 50% range, 27% forest, 18% dryland2crops.  and 3% irrigated
crops. The map wss compiled at a cost of $O.Ol/km and shows 90% agreement
with existing county land use maps.

Soil/Geology

Black, J. and C. Montagne. 1981. Geologic field review of Silver Bow
County, Montana, for the Whitehall-Butte Soil Survey. Maps and Text.
Dept. of Plant and Soil Science. Montana State Univ., Bozeman.

Hontagne. C. 1980. A slope stability evaluation method. Abstract With
Programs. Rocky Mtn. Section, Geological Sot. of Amer.
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Rayne. Todd, Jim Ruddell, and Cliff Hontagne. 1981. Parent material zones
of Petroleum and Musselshell  Counties, Montana. Map and Text. Dept.
of Plant and Soil Science, Montana State Univ., Boseman.

Satterlee, A. R. and C. Montagne.  1980. Pre-soil survey geologic field
study, Whitehall-Butte soil survey, Jefferson County, Montana. Maps
and Text. Dept. of Plant and Soil Science, Montana State Univ.,
Bozeman.

Veseth, R. J. 1981. Contrasting soil development on the sedimentary
Kootenai formation and granitic boulder batholith in southeastern
Montana. M.S. Thesis. Montana State Univ.. Boseman.

Veseth, R. and C. Montague. 1980. Geologic parent material of Montana
s o i l s . USDA/SCS  and Montana Agric. Brp.  Stn. Bul. 721.

Contrasts in soil development related to geologic parent materials
were documented in southwestern Uontana. Thirty of 44 soil properties
contrasted sharply between pedons on sedimentary Kootenai formation vs
granitic Boulder batholith. Nearly 50 pedon samples would be required to
adequately estimate mean values for soils of sedimentary origin, whereas
less than 5 samples were needed to estimate many properties of granitic
so i l s .

Investigations of geology, landform. soil, climate and vegetation
relationships prior to initiation of new soil surveys have accelerated the
soil survey process by nearly one year in each survey area. Products
provide a basis for development of a general soil map and mapping legend.

Sotl/CLimate

Sasich, .I. L . .  et  a l . 1981. Longterm  soil climate observations in Montana.
National Cooperative Soil Survey and Montana Agricultural Experiment
Station, Miscellaneous Report 18.

This interagency report shows the nature and locations of long-term
soil temperature and soil moisture records throughout the state.

Soil/Range

Boehm.  M. M. 1 9 8 1 . Effects of mechanical treatment on the soils and
vegetation of a Natrargid-Paleargid  complex in northern Montana. U.S.
Thesis. Montana State Univ., Boseman.

Schafer, W. M. and G. A. Nielsen. 1981. Root biomass calculations using
a modified counting technique. J. Range Mgmt., 1981. 34~245-247.

Potential forage productivity of rangeland can be rated for some
Montana soils using A-horieon  or mollic epipedon thickness and other soil

\
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properties. This is especially useful In identifying opportunities for
improving sites damaged by overgrazing.

Soil pedons and vegetation were characterized at about 150 BLM range
8 ites. This is a major on-going project at MSIJ.

Soil/Porest

Bates, P. C. 1981. Compaction by logging equipment of six soils in north-
western Montana as affected by soil water content, equipment type and
number of passes. U.S. Thesis. Montana State Univ., Boseman.

Bates, P. C. and L. C. Munn. 1981. Compaction by logging equipment of six
soils in northwestern Nontana as affected by soil water content,
equipment type, and number of passes. WSSS Abstracts. Eugene, OR.

Cassidy, E. W. 1981. The effects of mechanized slash piling on soil bulk
density and infiltration rates at five forested sites in northwestern
Montana. M.S. Thesis. Dept. of Plant and Soil Science, Montana State
Univ. ( Bozeman.

Cullen, S. J. 1981. Characterieation  and compaction of forest soils
forming in three parent materials in western Montana. M.8. Thesis.
Montana State Univ., Boseman.

Cullen, S. J. and C. Montagne. 1981. The compaction of forest soils
forming in three parent materials in western Montana. WSSS  Abstracts.
Eugene, OR.

Hontagne,  C . and L. C. Munn. 1981. Statistical summaries of soil character-
ization and site data, Gallatin National Forest. Plant and Soil
Science Dept., Montana State Univ., Boseman;  367 p.

Montagne. C., S. J. Cullen. P. , C. Bates, E. W. Cassidy and L. C. Hunn.
1981. Effects of timber harvesting machinery on the physical properties
of soils in the northern Rocky Mountains. Abstracts. Joint meeting
of Am. Sot. Agr. Eng.  and Canadian 80~. of Agr. Engineering. Edmonton.
Canada.

Three studies of soil compaction by logging machinery in northwestern
Montana documented bulk density increases, Infiltration decreases and
available water holding reductions in surface horizons after trafficking.
Compaction may also be occurring in subsoil horizons. Effects of compaction
seem to persist over time periods at least as long as 20 years. Rubber-
tired skidders caused less compaction than steel-track skidders.
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Soil/Crops

Ford, G. L. and C. A. Nielsen. Spring 1982. Environmentally analagous
areas: an important concept in agronomic research. Agron. J.

Munn, L. C.. B. D. Schweitzer, R. E. Lund, and G. A. Nielsen. 1981. Use
of paired sampling to quantify soil productivity. Agron. J. (accepted.
Sept. 1981).

Schwelteer,  B. D. 1980. Spring wheat yields on two contrasting Aridic
Argiborolls in northcentral Montana. H.S. Thesis dissertation,
Montana State University, Boseman.

Veeh, R. A. 1981. The influence of selected soil physical proerties, soil
type and site characteristics, soil temperature, and soil moisture on
the response of small grains to potassium on Montana soils. H.S.
Thesis. Montana State Univ., Boseman.

Soil temperature regimes and soil consistence wsre major factors
related to wheat yield response to potassium fertiliser in an investigation
of 150 sites in the state. These data may contribute to soil potential
ratings.

Soil/Reclamation

Nielsen, C. A. and E. V. Miller. 1980. Crop yields on strip mined lands:
a comparison of productivity on native soils vs. strip mine spoils.
J. Soil and Water Conservation. 35~44-46.

Schafer, U. H. 1979. Variability of minesoils and natural soils in south-
eastern Montana. Soil Sci. Sot. Am. J. 43:1207-1212.

Schafer, W. W.. G. A. Nielsen and W. D. Nettleton. 1980. Minesoil  genesis
and morphology in a spoil chronosequence in Hontana. Soil sci. sot.
Am. J. 44:802-807.

Soil/Information Delivery

Storage and retrieval of soil pedon descriptions and laboratory data
is accomplished with microcomputers and programs developed by Schafer.

Microcomputers were purchaeed for all agricultural research centers as
a part OE a statewide agricultural information network. Interactive,
problem-solving programs are available from several other states~ through
AGNET. Several programs are related to soils and land planning but few use
eoil survey information directly or consider soil conservation problems.
Increasad use of soil survey data is anticipated in these soda18 thereby
providing more "personalized" management recommendations. Rowever, the
large sise of soil survey data bases continues to limit applications in
interactive models.
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1982 WRCC-30 Biannual Meeting

San Diego, California

February 11, 1982

Summary of Soil Survey-Related Activities, 1980-82

NEVADA
F.F. Peterson, Nev. Agr. Exp. Sta.

--Completed a first approximation map of mean annual soil temperatures (MAST)
for Nevada at 1:250,000 scale. The map was constructed using an equation for
MAST as a function of elevation and latitude that was developed from state-
wide soil temperature measurements for two to five-year periods for various
parts of the state during a ten year period. The initial map suggests sub-
divisions of the soil temperature regime classes are needed to fit natural
vegetation, and that too many interpretations for vegetation may have been
loaded on soil temperature.

--Completed and distributed Technical Bulletin 28, “Landforms  of the Basin and
Range Province--Defined for Soil Survey”‘.

--Led five, one-day field training sessions for soil surveyors on identification
of landforms -aand geomorphology.

--Participated in a WRCC-30 effort for a proposal for regional research on
“soil climate” and range and forest vegetation; the proposal has been
submitted for approval by the western Experiment Station Directors.

--Participated in a Nevada “Govenor’s Review Committee, Agriculture/Farming,
for the Draft MX Environmental Statement” with special attention on my part
to map display and soil resource evaluation validity.

--Participated with SCS in one soil characterization sampling trip and one sampling
trip for a soil nitrate accumulation study.

--Wrote a historical review of the “Kinds of Soil Surveys” classification for the
1982 Western Regional Work Planning Conference for Soil Survey.

f
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Department of o~%:n
Soil Science nUnwersity Cowallis,  Oregon 9x31 cw3, 754.2,,,
January 28, 1982

Oregon State University Report to Western Region NCSS Technical
Work Planning Conference, San Diego, 1982. - G. H. Simonson

We have continued participation on many of the field reviews of soil
surveys throughout the state in cooperation with SCS, BLM. USFS. and
BLA, and have reviewed manuscripts of the completed survey reports.
Sampling and laboratory characterization of selected soils were conducted
in most survey areas.

Soil temperature data are being collected by Field Soil Scientists in
survey areas throughout the state. These data are being analyzed to
establish parameters of soil temperature regimes and relationships to
natural vegetation. The coastal fog belt is now being recognized as
iso-mesic.

Soil Temperature and Soil Moisture regime maps will be developed for
Oregon from the present data base and field estimates. These will be
used to revise boundaries on the present draft of the State General
Soil Map and allow early (we hope) completion of the map and report.

A nearly completed M.S. thesis by David Green has measured soil tempera-
ture interactions between aspect and canopy cover at elevations of one
to four thousand feet in the interior Western Oregon Coast Range. soil
temperature regimes are mesic below 2500'; at 2500' the north-closed
canopy is cryic and north-open is frigid; at 3000' south-open is mesic,
both north and south-closed are frigid, and north-open is cryic; above
3000'. all sites are cryic.

Characterization data and Engineering behavior were obtained for Verti-
601s and Clayey Mollisols  in Douglas Co., S. W. Oregon, to develop
relationships of soil properties and performance of these problem soils.
Local people were asked to describe problems in use of these soils and
means employed to overcome limitations in their use.

A scheme has been devised to develop productivity ratings for Western
Oregon Soils, based on taxonomic nomenclature, with adjustments for
needed amendments, drainage and irrigation.

A model to identify agricultural suitability of land parcels in western
Oregon combines soil productivity ratings and compatability  ratings with
adjacent land uses as an aid in local land we planning decisions.
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Report to Western Region NCSS Technical Work Planning Conference
January 28, 1982
Page 2

Soil variability was determined for two map units of the Rogue River NF
Soil Resources Inventory. Statistical analysis showed chemical proper-
ties were ~a variable than physical or morphological properties. Host
variability occured within, rather than between delineations, and most
properties were as likely to change at 15 foot intervals as at 660 feet
intervals.

A second study of variability - on a map unit of a detailed soil survey
in the Willamette Valley foothills - showed a 0% taxonomic  purity,
although 69% of the sample sites could be considered similar, or less
limiting than the named phase, for use and management.

Another study is in progress on variability in coarse fragments and other
properties affecting water supply to tree seedlings in steep, forested
land.

We continued a comparative study of soil - vegetation relationships on
sites representing distributions of three big sagebrush subspecies in
S.E. Oregon. Soil sampling and infiltration - erodlbility  tests using
a Rocky Mountain inflltrometer  were completed.

A study of clay mineral genesis was completed for soils representative
of several geomorphic surfaces ranging in m from Plio-Pleistocene to
late Pleistocene. Soil solution studies, clay mineralogy and soil
micromorphology. including e and TEM, were employed to obtain evidence
of clay mineral synthesis, alterations and equilibria in this Ph.D. thesis
study by Reed Glasmann.

Andepts and andic intergrade soils of the Coastal zone are being studied
by morphological, chemical, physical. and mineralogical analyses for a
Ph.D. study by Rodrigo Badayos. Criteria of the proposed Andisol order
are being tested.

A soil bio-climosequence from loess and ash in the Blue Mountains of
N.E. Oregon is the basis for an M.S. the= study by Brad Berggren.

Approved Theses and publications:

Rogers, W. R. 1980. A Model for Rating Agricultural Suitability of
Land Parcels in Western Oregon. M.S. thesis, Oregon State
Unviersity  Library.

Wicherski, Bruce. 1981. Analysis of Variability of Some Forest Soils
in Southwestern Oregon. M.S. thesis, Oregon State University
Library.

Kastens, Marilyn. 1981. Soil Variability of a Willakenzie  Map Unit
in Yamhill County, Oregon. M.S. thesis, Oregon State University
Library.

Y
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Report to Western Region NCSS Technical Work Planning Conference
January 28, 1982
Page 3

Glasmann, J. R., and G. F. Kling. 1980. Origin of Soil Materials in
Foothill Soils of Willamette Valley, Oregon. Soil Sci. Sot. Am. J.
44:123-130.

Glasmann, J. R., R. G. Brown and G. F. Kling. 1980. Soil - Geomorphic
Relationships in the Western Margin of the Willamette Valley,
Oregon. Soil Sci. Sot. Am. J. 44:1045-1052.

Glasmann, J. R. 1982. Alteration of Andesite in Wet, Unstable Soils
of Oregon's Western Cascades. Clays and Clay Minerals (in press).

Glasmann, J. R. and G. H. Simonson. ca 1982. Interrelationships of
Clay Mineralogy, Soil Solution Chemistry, and Landscape Age in
Soils of Western Oregon. Soil Sci. Sot. Am. J. (submitted).

*
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BUREAU OF INDIAN AFFAIRS
SOIL SURVEYS

The Bureau of Indian Affairs has a very limited soil survey capability
with the majority of the field soil scientists being in the Albuquerque,
Navajo, and Portland areas. Our soil survey activities are shifting more
toward interpretations for determination of potentially irrigable lands
for use in determining water needs for irrigation. In several instances
the data has been or will be used in general adjudication of water rights
for specific watersheds.

Most  of  our on-going s o i l surveys are being accomplished through
Interagency Agreements or by contract. We have a unique soil survey in
progress on the Yakima Reservation in Washington, where the water rights
in the Yakima River basin are being adjudicated. We are making a
standarad  soil survey for general resource management purposes and at the
tzame t ime gathering enough addit ional  data to  make an irr igation
suitabi l i ty  c lassi f ication. The irrigation classification will be used
in the ligitation and for long-range irrigation project planning and the
standard survey will provide soila data for general resource8 management
purposes. The survey has been contracted to the Yakima Tribe, which has
hired a staff of Soil Scientists, Laboratory Technician, and Cartographic
Technician. We anticipate that upon completion of the soil survey on the
Yakima Reservation the soil survey team may be available to perform soil
surveys under contract on other reservations or for others needing soil
surveys. We expect to complete the Yakima survey in 1985.

The Bureau of Ind ian  Af fa i r s  i s  in  the  process  o f  ana lyz ing  the
feas ib i l i ty o f  u t i l i z ing  d ig i ta l  geographic information systems for
ana lys i s  o f natural resource inventory data, i n c l u d i n g  s o i l s ,  t o
determine the benefits and costs of storing our data in an automated
system to make it more useable. We are running a test on the U. S. Fish
and Wildlife system at Fort Collins, Colorado with data from the Hoopa
Reservation in California.

16glM
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Western Regional Technical Work Planning Conference
of the National Cooperative Soil Survey

San Diego, California February 8-12, 1982
Jack C. Chugg

The Bureau of Land Management appreciates the opportunity to participate in
this, our second conference, and report to you on our soil survey activities.
In 1980, here in San Diego, all the Bureau's State Soil Scientists were
present. The only change in the State level staff is that Han Yee returned
to the SCS and Rob Roudabush is now the State Soil Scientist in Arizona.

Cooperative Soil Survey

A Memorandum of Understanding for soil surveys on the public lands that the
Bureau of Land Management (BLF4) manages was signed by the BLM and the Soil
Conservation Service (SCS) in 1978. At that time, the BLM had about 32
million acres mapped that met the Bureau's requirements for soil information.
Since 1978, the Bureau, in cooperation with the SCS, has reported about 55
million acres of soil surveys that meet the standards of the National
Cooperative Soil Survey. We now have about 87 million acres completed or
about 50 percent of the total area that the Bureau manages in the Western
United States. Soil surveys are a priority item in the Bureau now and in
the foreseeable future.

The Bureau will continue to support the soil survey program at the 1981
level for fiscal years 1983 and 1984. Our target date for completion of the
soil survey is 1989. To do this will require close coordination and
cooperation with the Soil Conservation Service.

Soil Survey Management

A draft Manual Section 7100 Soil Management was prepared by the Washington
Office during 1981. It is intended that this Manual Section will become a
supplement to the National Soil Handbook (NSH) when approved by the Bureau.
Plans have been made to complete the Manual Section in fiscal year 1982.

The Bureau's new Grazing Management Policy will have an effect upon the soil
survey program. It has a requirement for Order 3 soil surveys and the soil
information it provides in order to implement the policy over time. The
Long Range Soil Survey work plan will be updated in the third quarter of
fiscal year 1982. This will be necessary to develop a basic soil program
funding level for future budget formulation purposes.

Special Projects

The BLM's Lake Havasu Resource Area has a soil survey being conducted by the
Soil Conservation Service that is using Remote Sensing a8 a tool in mapping.

‘The Bureau's Denver Service Center is supplying the technology to do this
work. The project has been in progress for about 1 year with promising
results indicated. A field review has been scheduled in March to look at
the results.
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The BLM will enter into a Memorandum of Understanding with the SCS for a
Soil-Range Study in the Western United States in 1983. The specific details
have not been formulated as of this date.

Research and Development (Soil-Plant Relationships)

1. Classification Seral Communities of Sagebrush Grass Habitat Types - Idaho
2. Regional Forest Nutrition - Oregon
3. Intermountain Forest Nutrition - Idaho
4. Evaluation of Survival Potential, Douglas Fir Under Drought Stress - Oregon
5. Plant Productivity, Phenology of Semi-Arid Rangelands - Denver Service Center
6. Reynolds Creek Hydrology - Idaho
7. Infiltration, Sedimentation, and Runoff - Denver Service Center
a. Research on Cryptogamic Soil Crusts in Arid and Semi-Arid Rangelands - Utah
9. Saval Ranch Hydrology - Nevada
10. Rio Puerto Project - New Mexico

Data Management and Analysis

The SCS supplies most of the soil information needs for project soil surveys in
the Bureau. Computer assisted writing (CAW) is used extensively in cooperation
with the SCS. The Bureau has no comparable system.

The Bureau's Denver Service Center has developed .sn extensive system for
handling soils and vegetation information related to range management. Soil
names, range sites, ecological condition class, stocking guides, and carrying
capacity by ADM's per acre are among the kinds of information available. The
computer can be accessed by user groups , and each BLM State has a terminal.
This information can be made available to other users outside the Bureau.

Training

The Bureau will continue to look to the SCS for training of their soil scientists.
The soil courses that the Bureau's soil scientist would be interested in are:
Soil Correlation, Soil Laboratory Data Use, Soil Mechanics, Soil Institute, and
Basic Soil Surveys.

The Bureau is developing a Beginning Soil Scientist Training Course to be
given at our Phoenix Training Center. This course will be made available to
other Agencies for their training needs.

Future

The objectives of the National Cooperative Soil Survey are consistent with
the BLM objectives regarding soil surveys; that is, securing reliable, accurate.
and creditable soils information for use and management of the public lands .

that the Bureau manages.

The soil survey is a priority item for information needs through 1989. A
cooperative effort between the BLt4 and SCS is necessary to meet the Bureau's
goals in the coming years.

145



Reports of Agencies Participating in the
National Cooperative Soil Survey

U.S. Department of the Interior
Bureau of Reclamation Activities

Soil Science - Related Activities Within the Bureau of Reclamation

There are numerous activities within the Bureau of Reclamation which have the
occasion to make use of the soil survey. However, the number of ac tivities
which could, and do make use of the soil survey is much smaller. Those
activities of primary importance falling into the category of high usage may
be listed as:

a. Economic land cl'assification  for irrigation
b. Drainage and reclamation of salt-affected lands on existing irrigation

projects
c. Engineering properties of soils, related to construction activities
d. Revegetation of disturbed lands

By far, the greatest users of the soil survey, in the group listed above,
would be the soil scientists involved in the selectiohof lands for irrigation
development. Substantial use is made of the surveys depending upon the level
of detail at which the investigation is being conducted. If the classification
is being conducted at the appraisal or reconnaissance level, a wealth of
information can be gleaned from the use of soil surveys from a physical and
chemical standpoint. This information can prove useful in the completion and
interpretation of irrigation investigation studies.

Use of Soil Surveys in Land Classification Activities

Continued constraints, at the Federal level, still exist curtailing the
resumption of new starts on irrigation projects. Whether studies are resumed
under Federal, state, local or private funding and direction, the most
expedient means should, and probably will be employed to advance the studies
as rapidly as possible. In many instances this will involve lands with no
previous history of agricultural development, while others may have been
subject to various forms of crop production under rainfed conditions. Some
of these lands may have had a soil survey while others will not. It is quite
reasonable to assume that if this type of work is resumed under Federal
authorization, in the very near future, inhouse manpower will be limited.
This factor will accent, more than ever, the seeking of supplementary reliable
~data from various sources to reduce the time involved in the investigation
process.

I

.
It might be well at this point to consider the Bureau of Reclamation's
definition of land classification to avoid confusion between the terms
"soil survey" and "land classification."
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"Irrigation suitability land classification is the systematic appraisal of
lands and their designation by categories or classes on the basis of
similar physical and chemical characteristics and related economic conditions
with respect to suitability for irrigation farming and irrigation service
under a plan for water and land resource development. Irrigation fanning
suitability connotes a reasonable expectancy of permanent, profitable
production, climatically tempered, under irrigation. It is measured in
terms of anticipated return to farm labor, management, and capital including
onfarm land development costs. The survey is an economic and physical
designation of land into categories. i.e., land classes defined in terms
of family income and payment capacity."

This definition indicated much more than an inventory of the soils of an area
in terms of their genesis and morphology. Correlation of soils, substrata
characteristics, drainage factors, and economic parameters are critical to
the accomplishment of land classification studies.

In further pursuance of the question of 'new starts" in irrigation project
development, whenever the time approaches, regardless of the sponsoring agent
or agency, time will be of essence to economically get the project into operation.
The most viable tools available will be sought to implement the operation in the
shortest period of time. The soil survey would be one of these tools.

When we speak of the merits of utilizing soil survey data in accomplishment of
land classification studies, it is not a matter of whether or not soil surveys
have merit, for they unquestionably do; rather, it is a matter of the relative
merit of the various approaches which may be taken in utilizing the data which
they make available relative to an irrigation suitability land classification.

In many cases,, county soil surveys give the Bureau of Reclamation land classifier
his first ins ight into the character of the lands he is investigating relative
to landforms, origin and nature of soil,plant materials, degree of soil development,
etc. As land classification studies progress in detail, and the economic, drainage
and soil and water chemistry parameters become more thoroughly understood and
quantified, the use of the soil surveys become less helpful in the process. It
is at this point that a relatively large amount of more specific data related
to the prediction of the behavior of the lands in question under an irrigation
regime becomes necessary.

However, having made the initial entry into the area and getting a good overview
of the topography, surface soil, subsoil, and substratum conditions, from the
survey, the soil scientist must then proceed with the more site specific data
that is~ so important in all irrigation projects. The soil survey at this point
will have served its intended purpose and the land suitability classification
process can continue to its intended end.

The question may arise from those not thoroughly familiar with the purposes
and uses of the two systems why more substitution does not occur. It must be
recognized that since the goal of a land classification study is the separation
of lands into mapping units which represent relative levels of payment capacity
or net farm income, the delineations of such units will not necessarily coincide
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with the boundaries of soil survey mapping units. Ranges of characteristics
within soil survey mapping units may well be great enough to encompass more
than one land class (payment capacity range); substrata or drainage character-
istics related to a particular soil survey mapping unit may differ suffici,ently
to result in substantially different levels of payment capacity; or topographic
differences may vary to such an extent within one soil survey mapping unit
that the cost of development for irrigation might merit separate units in terms
of payment capacity. With these and other factors in mind, it is not possible
to transfer soil survey delineations directly onto a land classification map,
or vice-versa.

There are some quite definite relationships existing within the two systems.
Although the soil profile is not sampled strictly on the basis of genetic
horizons in the land suitability classification, a correlation exists between
the physical and chemical characteristics of the soil regarding suitability
of lands for specific purposes. The physical factors of texture, structure,
color. and consistency, in most cases, have a direct relation to chemical
content, especially if the chemical content is excessive and triggers an
unfavorable climate for plant development. Therefore, if care is taken in
these systematic delineations, as there should be, a fairly close relationship
can be drawn in correlating results from soil profiles in close proximity,
taken from the two systems.

Detailed irrigation suitability studies require a considerable amount of site-
specific data relative to soil chemistry, substratum permeability and chemistry,
soil water characteristics. etc. Since this type of data is not normally available
from the typical second and third order soil surveys available to us, it is
therefore necessary for us to gather it in order to complete.our  studies.
Additionally, economic data relative to yield levels, crop adaptability, costs
of production, land development costs, etc., are correlated with the physical
and chemical data to complete the process of predicting payment capacity. This
process is similar in many ways to parts of soil survey interpretive programs,
and a study of it might prove useful in such programs. An exchange of such
informational data might be suggested.

Ongoing Soil Survey Interpretive Activities

As previously mentioned, the Bureau of Reclamation has for some time made use
of soil surveys in the conduct of land suitability classification studies,
and continues to do so. This is particularly true of our appraisal level
studies, but also holds true for some feasibility level studies.

Briefly, some of the studies currently in progress that may benefit by the
use of quite recent soil surveys are:

a. Indian lands of the Central Arizona Project - Many of these lands did
not receive an irrigation suitability land classification along with the
project lands, consequently, current soil surveys could prove an asset in
accomplishing this classification.
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b. Cendak Project, South Dakota - Involves glacial till lands which may
or may not have been included in the classification of lands in the, now
defunct, Oahe Project. Drainage will be a key study in this classification.
Soil surveys that can shed initial light on drainage problem areas would
speed up the overall study process.

c. Kennewick Extension Project, Washington - Application is being made for
loans under Public Law 130. The law requires a land classification prior
to loan consideration.

d. New Melones, California - Involves 250,000 acres to be classified in
order to be considered for water service under Public Law 130.

e. Class 1 Equivalency - Authorization of legislation involving this feature
would involve a considerable workload. Although it would be in consideration
of lands already under irrigation, there are numerous acres of class 1 land
which has not gone through the development stage.

Needs and Opportunities in the Soil Survey - Land Classification Relationship

As can be seen from the foregoing, the needs relative,to land classification are
quite extensive, particularly in detailed studies; and it is unrealistic to
propose that NCS surveys could meet them in total. However, we might suggest
that such items as documented logging of at least some holes in addition to the
generalized series description, additional specific laboratory data from located
sites, field permeability testing of soils and substrata. etc., might be considered
in potentially irrigated land areas.

It should also be pointed out that Bureau of Reclamation land classification data
may be useful in many instances in meeting the needs of soil scientists engaged
in NC soil surveys. A wealth of data useful in soil characterization has
been gathered and is available in areas which have been studied by Reclamation.
Interagency cooperation is a two-way street, and it seems obvious that both
soil survey and land classification activities stand to benefit from it.

It appears clear that opportunities are plentiful for coaraunication and cooperation
in the field of soil science in general, and between those engaged in soil survey
and land classification activities in particular. Such cooperation, while it
will probably never result in a complete understanding or agreement regarding
all of the concepts or details of accomplishing different objectives, should at
least lead to improved utilization of data collected and enhance mutual appre-
ciation for our respective activities.

‘r

.

G r e g o r y  W. Brocbn
IJSBR. Denver, CO
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WESTERN REGIONAL TECHNICAL WORK PLANNING CONFERENCE
OF THE NATIONAL COOPERATIVE SOIL SURVEY

February B-12, 1982.  San Diego, California

Kermit N. Larson
USDA, Forest Service

There have been some major changes in our survey program in the past several
years. One of these changes that would be of interest to you is our increased
involvement in the National Cooperative Soil Survey (NCSS). Most, if not all
of our recent survey starts are being included in the NCSS. This is due
primarily to better communication and understanding of the objectives for soil
survey of the respective agencies.

The trend in survey accomplishment in the Forest Service is down. In 1981
surveys were completed on B,5OO,ODO acres. This figure will be slightly lower
in 1982. Th is compares to a high of 16 million acres in the late 70's. Due
to budgetary constraints our annual survey accomplishment by 1983 will likely
be below 6 million acres. The downward trend is a result of budget reductions,
more detailed surveys, and soil scientist involvement in our Land Management
Planning.

There are some special coordination problems in the West that we will have to
work out in the near future. We have substantial acreages of completed soil
surveys that have not been included in the NCSS. This is of particular
concern in those States where the Soil Conservation Service has completed or
will soon complete mapping on private lands. Some of these surveys could be
included in the NCSS with a minimal amount of effort. Others may require
major revisions. With the current budget outlook it will take a great deal of
ingenuity on the part of both agencies to work this out.

The Forest Service is committed  to the NCSS. This commitment  was recently
formalized by an amendment to the 1961 Memorandum of Understanding with the
SCS relative to soil surveys. This amendment expresses strong support for the
NCSS and documents several informal agreements between the two agencies over
the past several years regarding soil survey. The specific purpose of the
amendment are to:

1. Improve short and long-range planning and scheduling for soil surveys.

2 . Establish an objective of including all National Forest System lands in
the NCSS and completion of a national soil survey once-over by the year 2000.

3. Improve reporting of soil survey accomplishment and completion of SCS
Soils Form 5.

4. Clarification of procedures for soil surveys on public lands.
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5. Establish procedures for correlation, interpretation, and reporting for
order 3, 4, and 5 soil surveys.

6. Resolve future technical and administrative differences regarding soil
survey.

Several of the committees  at this conference have addressed some of these
issues.

I am sure it will come as no surprise to you that the outlook is for reduced
budgets in FY 1983. This will effect our survey outputs. As indicated
earlier we will probably accomplish less than 6 million acres in 1983, and
with reduced personnel we will have to take a hard look at many of our
surveys. We may be forced to terminate some ongoing surveys and consolidate
funding and personnel to other survey areas in order to maintain the
efficiency of survey projects. We are placing strong emphasis on economics
and the protection of soil productivity. This does offer some opportunities
that we can take advantage of. We have a better data base than most of the
resources do but we will have to give more emphasis to the economic
implications of managing soils. I am hoping that the soil potential rating
system of the SCS will allow us to deal with this issue. We have had
several discussion recently with the National Soil Survey Staff and hope to
conduct a pilot test of soil poten- tials for forestry in the Pacific
Northwest.

‘(

.
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AGENCY REPORT
SOIL CONSERVATION SERVICE

The Soil Conservation Service has underqone a number of chanqes since our
last conference. Mel Williams and Ellsworth Brown retired from the TSC, and
Mon Yee of Arizona was added to our staff. Three state soil scientists - Oran
Bailey, New Mexico; Theron Hutchinqs, Utah; and Jack Rasmussen, Washinqton -
all retired, and Richard Fenwick,  California, transferred to our National
Headquarters In Washinqton, D.C. Gary Muckel. New Mexico, and Ron Hoopes;
California, are attendinq their first conference as state soil scientists.
The Utah and Washinqton positions are still vacant, but will hopefully be
filled shortly.

George Hartman, our state soil scientist in Wyominq, recently suffered a
heart attack, but I am happy to reoort he is doinq fine and should be back on
the job in another month or two.

On the national level, fammiliar names like Bill Johnson, Jack
McClelland. and Vie Link are gone. Dr. Ralph McCracken is our new Deputy
Chief for Natural Resource Assessments; Dr. Klaus Flach,  4ssociate DeDutv; and
Dr. Richard Arnold, Director of Soils.

Just briefly some statistics for the West "Reqion"  SCS accomplishments
durinq fiscal year 1981.

Initial field reviews were held in 12 survey areas and final field
reviews in 14. The TSC processed 13 manuscripts, 9 of which were edited
in-house. On the other hand, 29 surveys were published in fiscal  year 81.
This was possible throuqh the increased production of our Cartoqraphic  Staff.
Thanks to their qood work, our backloq of surveys at GPO without maps is
dwindlinq rapidly. Accordinq to the State APO's, SCS soil scientists maPDed
an estimated 20.000,000  acres durinq fiscal year 81.

Durinq the past year or so, the Soils Staff at the West TX tried to see
how we could redirect our role to be more responsive to the needs of you
people in the states and reqions, as we all faced reduced budqets. We decided
our best role would be to provide qurdance and direct assistance, where that
assistance would be most beneficial. We are no lonqer sayinq we must attend
specific field reviews, but rather where do you need us the most. We will
still attend some comprehensive field revjews - just possibly not all of them.

Presented at Western Regional Technical Work Planninq Conference for Soil
Surveys (NCSS) at San Dieqo. California, February B-12. 19B2, by Richard W.
Kover, Head, Soils Staff, West Technical Service Center, Soil Conservation
Service, Portland, Dreqon.
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To meet these revised emphasis, we are Duttinq the finishinq touches on
some quidelines for writinq soil survey oublications; we have drafted some
proposed revisions of the National Soils Handhook which you are now field
testing; we have attempted to streamline our processinq of official series
descriptions and reduc:e  the number or cooies printed; and we have spent a
larger oercentaqe of our travel dollars on specific projects or oroblem areas
than we have before. Some of our attemots at beinq innovative have not worked
well, others worked good, with your help and suqqestions; we should he able to
work out any remaininq huqs.

Another qoal I would like is to field test all the aoolicahle
recommendations coming from our committees  this week. We will then draft
amendments to the National Soils Handbook or Soil Survey Manual to incorDorate
those committee recomnendations  that Drove feasible. I feel these Drocedures
are necessary as neither NSH nor the Manual adequately addresses Order 3, 4 or
5 soil surveys usinq family or higher taxa as reference names.

All of our aqencies are facinq critical times in terms of budqets and
personnel. If we are to maintain a viable National Cooperative Soil Survey in
the West, it behooves all of us to work toqether to streamline our procedures
without sacrificing either our quality or our technical standards. We must
maintain our reputation for a top quality, technically sound product, or our
soil surveys will lose their creditability.

<

.
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HINUTES  OF BUSINESS MEETING

T h e  b u s i n e s s  m e e t i n g  o f  t h e  Weater” R e g i o n a l  Techaieal  Work Plao”fog C o n f e r e n c e  was celled  to
o r d e r  b y  Chairwan C h u c k  Coudey, et 3 : 0 0  p . m .  o n  F e b r u a r y  11. 1982, et the Catemera”  H o t e l ,  S e ”
D i e g o ,  C a l i f o r n i a .

Sill AllardLce  p r e s e n t e d  t h e  recomendations  o f  t h e  L a b o r a t o r y  &“elyaes Workehop  ( s e e  r e p o r t ) .
E d  NaPhan moved tha t  the  reconnnendstions  be sccepted.  seconded by  Kermi t  Larson.  motion c a r r i e d .

Fred  Pe te rson  in t roduced  Dr .  Ralph Young,  Univers i ty  of  Nevada ,  Administretive Advisor  to W e s t e r n
R e g i o n s ,  C o o r d i n a t i n g  Comaittee  30,  Western  Agricultursl Exper iment  Stetions.

T h e  l o c a t i o n  a n d  t i m e  o f  f u t u r e  c o n f e r e n c e s  vbe diecweed.  options d i s c u s s e d  i n c l u d e :  leeve 88
ia, rotate by et&es a l p h a b e t i c a l l y  ( a n d  b y  i n v i t a t i o n ) ,  with s t e e r i n g  c o m m i t t e e  nede up  of
cooperators  f r o m  h o s t  s t a t e ,  a n d  rotete by warmer  sfetes. Pred P e t e r s o n  s u g g e s t e d  t h a t  t h e
d a t e  b e  chsnged t o  t h e  t h i r d  o r  f o u r t h  w e e k  o f  F e b r u a r y  ( l e s s  c o n f l i c t  with U n i v e r s i t y  a c t i v i t i e s
the”  second week) . E d  Nepha”  m o v e d  that the  conference  be  held  in l a t t e r  F e b r u a r y  (third or
four th  week, .  seconded by  Pred P e t e r s o n . J e r r y  Simonso” emended mot ion  to  leave  s~mrmer  d a t e s
o p e n  f o r  n o r t h e r n  ststes. s e c o n d e d ,  emendmenr psssed. Vote on  or ig ina l  mot ion  passed .

J e r r y  Simonso” raved t h a t  t h e  1 9 8 4  C o n f e r e n c e  b e  h e l d  in Las Crucee,  New M e x i c o  Iopportunity f o r
f ie ld  t r ip  to  visit t h e  d e s e r t  p r o j e c t ) .  s e c o n d e d .  and m o t i o n  p a s s e d .

A mot ion  was made tha t  vot ing  members  f rom New  Mexico  eecve  as  the  Conference  Steer ing  Connnittee
(in addi t ion  to  the  TSC represen ta t ive  and  pent c h a i r m e n ) ,  s e c o n d e d ,  m o t i o n  p a s s e d .

G a r y  Huckel wee voted to serve es  cha i rman and LeRoy  D a u g h e r t y  as c o - c h a i r m a n .

D i c k  Kover s u g g e s t e d  t h a t  t h e  b y - l a w s  o f  t h e  c o n f e r e n c e  b e  r e v i e w e d .  P o s s i b l e  revislone  ,“clude:
incorporeting  the Regional  Soil Texonomy Comnittee,  m o d i f y i n g  t h e  v o t i n g  m e m b e r s h i p ,  shorrening
the conference  name ( i . e . , W e s t e r n  Cooperarive  Soil Survey  Conference) ,  and  u p d a t i n g  o t h e r  p r o v i s i o n s
t o  m e e t  c u r r e n t  s i t u a t i o n s .

A mot ion  wee made  for  the  1984 Conference  S teer ing  Commit tee  to  rev iew the  by- laws  end present
the i r  f ind ings  end  rev is ions  to  the  1984  C o n f e r e n c e . Horion vae  s e c o n d e d  end c a r r i e d .

D i c k  Kover suggeeted thst t h e  R e g i o n a l  S o i l  Taxonomy  Corrmittee s h o u l d  b e  e l e c t e d  b y  t h e
C o n f e r e n c e ,  r o t a t i n g  2  m e m b e r s  e a c h  y e a r  (6 members  to ta l ,  3  Univers i ty  and  3 Federa l ) .  Yover
p r o p o s e d  that t h e  c o n f e r e n c e  n o m i n a t e  2  m e m b e r s  t o  r e p l a c e  t h o s e  w h o  will go off in 19B2,  F r e d
P e t e r s o n  “8s e l e c t e d  es the  Univereity r e p r e s e n t a t i v e ,  sod R o b  goodebush  (SW as the  Federal
rept-eBe”teti”e.

E d  NaPhe” moved thet the  Regiona l  So i l  Taxonomy Conaittee  be a s tanding commit tee  of  the  conference;
a n d  p r e s e n t  e report  of their accivitlee  t o  t h e  c o n f e r e n c e ,  s e c o n d e d ,  m o t i o n  c a r r i e d .

Discuss ion  resumed on  1984 conference  loestion. I t  w a s  r e v e a l e d  t h a t  air transportetion LO  L a s
Cruces  i s  n o t  a v a i l a b l e . A  m o t i o n  c a r r i e d  g i v i n g  t h e  S t e e r i n g  C o m m i t t e e  l a t i t u d e  t o  s e l e c t  e
workable  l o c a t i o n  in Ne”  M e x i c o  ( o r  E l  Paeo).

Heeting edjourned e t  5:OO  p.m,
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WESTERN REGIONAL TECHNICAL WORK PLANNING CONFERENCE
OF THE

NATIONAL COOPERATIVE SOIL SURVEY

San Dieqo, California
February R-12, 1982

COMMITTEE 1

APPLICATION OF FIELD PROCEDURES FOR DIFFERENT ORDERS OF SOIL SURVEY

I. Charge 1 - Evaluate testinq of field orocedures  described in 19R0
Conference Committee 1 report.

- Test procedures for field sheet display of mappinq intensity.
- Test quidelines for delineation-identification Drocedure intensit~v.

DISCUSSION

A. Committee 1 of I980 Work Planninq Conference DreSented amolified
definitions for field procedures. These definitions included those
for transects, traverses, observations, and air Dhoto interpreta-
tion. A recommendation  proposed for testinq included a field sheet
diSDlay which would reflect mappinq intensity. This display would
be accomplished b,Y writinq a symbol in each delineation that
reflects the major field procedure used for identif.yinq the soil(s)
of the delineation, thus documentinq qua1it.v of map units. The
followinq attached to the map unit s.vmbol indicates:

A - soil identification by transect
B - soil identification by traverse
C - soil identification by observation
D - soil identification by air Dhoto interpretation,

B. Committee 1, 19B0, also recommended 'Guidelines for Delineation -
Identification Procedure Intensity." These quidelines consisted of
the proportions of each delineation to be identified by the various
procedures for each map unit of Order 2, 3 and 4 soil surveys.

.

.
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1980 WESTERN CONFERENCE GUIDELINES FOR DELINEATION -

IDENTIFICATION PROCEDURE INTENSITY

-
Soil Survey Order

Mappinq Procedure Order 2 Order 3 Order 4-
-4 of delineations of each map unit---

(A) Transectinq 15-30 10-15 l-5

(9) Traversinq 50-65 25-50 10-15
(C) Observation 5-15 25-50 40-60
(D) Air Photo Interpretation <5 10-20 20-30

II.

I I I .

Charqe 2 - Revise proposed quidelines, procedures, and definitions as
necessary and draft a revised "Kinds of Soil Survevs"  document.

DISCUSSION - The work of the committee in relation to this charqe was
nrlmarily devoted to a review of the prior work of ad hoc committee 7,
Kinds of Soil Survey, which led to the oresent document. Recommenda-
tions for chanqes and additions are made in this report.

Work of the 1982 Committee 1, entitled "Aoolicatlon  of Field Procedures
for Different Orders of Soil Survey."

A. Most of the work of the committee was done by correspondence which
reported on testinq of the proposed procedures recommended by the
1980 committee 1 and suqqested revisions of the criteria defininq
"Kinds of Soil Surveys." These reactions to testinq were reported:

1. Field trials of diSDla.yinq  the snbols for field procedures on
the field sheets indicated that it is no problem for field
workers to do this.

2. Some personnel found that wrjtinq detailed pedon descriptions
for each point sampled on a transect demanded an unreasonable
amount of time. The requirement for detailed pedon descrlotions
in transect samplinq needs to be chanqed to a mere requirement
for soil identifications of components.

3. Responses to testing criteria for procedures for deljneation
identification proposed by the 1980 committee indicated that
they demanded too many transects. It was qenerally indicated
that the requirements imposed for transectinq  are too time
consuminq.

4. A brief historical review of the development of the "Kinds of
Soil Surveys" concepts was prepared and is aopended.
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B. In respondinq to the tests and reports by field personnel, this
consnittee  is proposing the following reconsnendations  for testinq in
the next two-year period.

IV. Recommendations

1.

2.

3.

4.

That the letter symbols A, B, C, or 0, for the field procedure used
to identify composition of a delineation, should be written in on
the field sheets for each delineation. It should be written below--
not as part of--the map unit smbol in the delineation.

That the letter symbols for field procedures should not be used on
the published map.

That the prooortions, by percentaqe of total acreaqe, of the field
procedures used to identify the delineation composition of T;;ts;ap
unit should be qiven in the oublished soil survey reoort.
percentages would be calculated durinq acreaqe measurements of the
map units made from the fteld sheets.)

That proportions of proceedures  qiven in the followinq table be
adopted for testinq:

1980 WESTERN CONFERENCE GUIDELINES FOR

PROCEDURES FOR IDENTIFYING THE COMPOSITION OF DELINEATIONS

Mapping Procedure

Soil Survey Order

Order 2 Order 3 Order 4

X of delineations of each map unit fi/

(A) Transecting 5 if 5 51 5 Lf

(B) Traversinq 75 40 15

CC) Observation 20 40 40

(0) Air Photo Interpretation 0 15 40

In application, the oercentaqe (X;) of delineation will vary several
percentaqe (X) points, and a sinqle number--rather than a ranqe--is
assigned in order to maintain clarit,Y of the relative proportion of
procedures.
Minlmum of 2 transects per map unit for Order 2 surveys, with a
qreater number of transects for map units with high use ootential.
Minimum of 1 transect per map unit for Order 3 and 4 surveys, with a
greater number of transects for map units with hiqh use potential.
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5. That the above table "Guidelines for Procedures for Identifyinq the
Composition of Delineations" is a reflection of polic intent. In

+-----practice, proportions of Drecedures may shift dur nq the survey of
an actual area to reflect the ease or difficulty of soil identifi-
cation and the potential use value of particular maD units. After
the survey Is completed, the actual Drooortions of procedures used
to map each map unit should be reported in the published soil
survey. The actual procedures ma.v include procedures not listed for
the Order of soil survey if they can be shown to be reasonable;
e.q., a few obvious delineations may be identified by air Dhoto
interpretation in an Order 2 survey, even though none are sugqested
by the guidelines.

6. That the procedures for identifyinq delineations boundaries be
adopted for testing.

PROCEDURES FOR IDENTIFYING DELINEATION BOUNDARIES

Orders Boundary Identification Procedure

Order 1 Soil boundaries are observed throuahout
their lenqth. Air photo interoretation
used to aid boundary delineation.

Order 2 Soil boundaries are Dlotted by obser-
vation and air Photo interpretation and
verified at closely-spaced intervals.

Order 3 Boundaries are plotted by observation
and by air photo interpretation veri-
fied by'some observations.

Order 4 Boundaries are Dlotted by air Dhoto
interpretation.

Order 5 Boundarles are plo ted by air photoc;~
interpretation.

7. That the smnnary classification table qiven in Attachment 2 be
adopted for testinq.

8. That the definitions of terms should be an ipteqral part of the
criteria for identifying "Kinds of Soil Surveys," and that these
definitions be reviewed and amplified by the continuinq  committee.

9. That this committee be continued for the 1984 Western Conference,
that it compile a draft document exolaininq and defininq the "Kinds
of Soil Surveys" concept in the next few months for testinq, that
the new cotnnittee chairman arranqe for field testinq starting this
'82 field season.
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10. That Dick Cline be appointed Chairman of this continuinq committee
for the '84 Conference, and that he choose several committee members
to immediately initiate action on testinq.

Committee Members

* In

Brownfield (SCS) *
Chuqq (ELM) *
Cline (FS) *
Cook (SCS)
Dierkinq (SCS) *
Enqel (SCS)
Fenwick SCS)

IFosberq UI) *
Harman (BLM) - Chairman *
Harrison (SCS) *
Herman (FS) *
Herriman (SCS)
Huntinqton (UCD) *
Jones (BIA) *
Landers (FS)
Miles (SCS)
Naphan (SCS) *
Peterson (uNR) *
Saladen (ELM) *
Smith (FS) *
Staid1 (SCS)
Thorsen (SCS)

attendance.

.

.
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ATTACHMENT 1

Committee 1

1982 &stern Regional Technical Work Planning Conference
of the Yational Cooperative Soil survey

February 8-12, 1982, San Diego, CA

.

.

A BRIEF HISTORICAL REVIEW OF THE “KINDS OF SOIL SURVEYS”

F. F. Peterson

The five Orders of soil surveys--proposed originally in 1972 to identify
different soi 1 mapping intensities--have had surprisingly widespread use in
the United States, considering that there has been no official publication of
their definitions by the National Cooperative Soil Survey. Their widespread,
informal use suggests that they are practical and serve a real need for idcnti-
fying mapping intensities appropriate for different soil survey applications.
Since first proposed, the criteria for the various Orders have been changed
in response to critical review and field trial. There also have been questions
about the meanings of some of the terms for field procedures, perhaps reflect-
ing unavailability of definitions to field workers. This seems an appropriate
time to review the development of this system, the concepts on which it is
based, its operationally defined terms, and where the criteria for the Orders
stand today--at least unofficially.

The Original Proposal

During the 1960’s demands for basic soils information for planning of
extensive, unmapped areas in the western United States resulted in a rejuv-
ination of reconnaissance soil surveys with mapping on small-scale air photos
and soil identification by phases of soil series or families for soil associa-
tion mapping units. Publication was commonly at 1:2.50,000  scale. In Alaska,
an exploratory state soil map was being made on l:SOO,OOO field sheets using
phases of subgroups to identify the components of soil associations. Soil
survey experience during the preceding three or four decades had been largel)
with detailed mapping on large-scale air photos using very specific phases
of soil series to identify the soils of mostly mono-component mapping units
and some soil associations and complexes. Reconnaissance soil surveys were
unfamiliar to most soil scientists and distrusted by some users. Field pro-
cedures were being developed. Guidelines for correlation and quality control
were unavailable.

In 1972, IV. M. Johnson (SCS) appointed a “Task Force for Guidelines for
Reconnaissance Soil Surveys ” to report to the 1973 National Cooperative Soil
Survey Work Planning Conference on tentative “guidelines for field operations,
nomenclature, legends, handbooks, interpretations, correlation, and publica-
tion of reconnaissance soil surveys.” The task force members were: J. M.
Wil l iams (SCS,WRTC,  Chm.), J. R. Coover (SCS-TX), R. C. Huff, (SCS-CA),
V. C. Link (SCS-NH), E. A. Naphan  (SCS-NV), 0. C. Olson (FS-DC), F. F. Peterson
(Nev. Agr. Exp. Sta.),  and C. A. Steers (SCS-AL).
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The task force concluded that reconnaissance soil surveys could not be
described except in comparison with the familiar detailed soil surveys and
occasional exploratory surveys-- for which diagnostic criteria also were vague.
Furthermore, there seemed to be need for and use of two levels of intensity
of reconnaissance mapping between detailed and exploratory mapping. Xone of
these kinds of soil surveys could be effectively differentiated by their
intended uses, though the group attempted such definitions. Rather, a direct
discription  of how each kind of survey is made in the field, how the soils
are identified, and how the locations of the soils are displayed on field
sheets of different scales appeared to be the most workable way of distinguish-
ing mapping intensity and soil data specificity. Four interrelated attributes
wet-e used to distinguish the kinds of soil surveys with some degree of mutual
exclusivity:

1. Kind of map unit.
2. Kind of taxonomic unit.
3. Field mapping procedures.
4. Mapping scale.

The 1951 SoiZ Survey ManuaZ  had already provided the most critical concept
for this analysis. The authors of the ManuaZ made an explicit distinction
between how soils are identified and how their locations are shown on a map:
The tazonomic  unit is the device for identifying a soil body; this more-or-
less complex name is formed from a class name from any categorical level of
the Soil Taxonomy  with or without an added phase distinction. Thus, soil
identification at any level of categorical generality or specificity--plus
non-taxonomic phase distinctions--can be had to vary the soil identification
aspect of mapping intensity and data content. Since miscellaneous land types
also can be taxonomic units, an additional variation on intensity of identi-
fication intensity is available.

The kind of map unit (or mapping unit, or cartogmphic unit) is the device
by which map units comprised of delineations that either show ernct or rzp~~r~z-
;mate  location of individual soils are distinguished. The most significant
distinction between kinds of map units is whether their delineations comprise
a single kind of soil, hence show its exact location, or if they comprise two
or more identified soil components per delineation, hence show only the approx-
imate location of individual bodies of each component. Map units of the former
type delineations are now called soi consociations. A secondary distinction
was made by the &nuaZ  for map units of the latter, multi-component type
delineations on the basis of component polypedon size: Those with component
polypedons mappable at 1:20,000 scale are soiZ associations, those unmappable
at that scale are soiZ complexes. (The undifferentiated unit is yet another
kind of map unit, but will not be discussed here.) Since the use of soil
associations rather than soil consociations offers the possibility of wide
degrees of cartographic generalization, depending on map scale, the choice of
kind of map unit provides another variation on mapping intensity and geographic
specificity.

The SoiZ Survey ~!unuuZ also e.xplained  how mapping scale determines the
maximum information that can be put on a soil map, the appropriate kind of
map unit, and the appropriate categorical generality of taxonomic unit for
various map scales. The task force added a deriviative criterion to map scale--
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t h e  ~whimum size  delineation,  i.e. + the area represented by a l/4 x l/j-inch
delineation at a given scale--for emphasis and ease of understanding the
scale aspect of mapping detail. (The idea of the minumum size delineation
was perhaps first used by A. C. Orvedal in Notes--Veestemz States kwkshop  on
Smali-Scale  SoiZ ,Maps,  SCS, Portland, OR, 1967.)

Although the various terms for describing soil mapping procedures in the
field are parts of the common and technical languages, the task force found
that there was enough variation in usage and understanding that they wrote
exp l i c i t , operational definitions for them. They also decided the traditional
names for kinds of soil surveys--high intensity detailed, low intensity detailed,
reconnaissance, and exploratory--had been so variously used and so vaguely
defined that they were best abandoned. The terms 1st Order, 2nd Order . . . etc.,
were suggested to name the different intensities of surveys in analogy to
civil engineering practice. Since then, the form O r d e r  1, Order 2 . . . seems
to have gained greater popularity.

The task force reported this proposal for “Kinds of Soil Surveys” to the
1973 National Conference. This 1973 version is shown in the attached Exhibit A
along with the few terms defined in that report. For purposes of comparison
Exhibit C shows an unofficial, “current” version of the classification along with
a more complete list of definitions of terms. The 1973 report apparently stirred
up considerable interest and no little critical reaction. Unfortunately,
none of the discussion was reported in the Conference Proceedings.

Revision for the 1975 National Conference

A committee on “Kinds of Soil Surveys” was appointed in 1973 to study
and revise the original proposal and report to the 1975 National Conference.
The membership was the original taskforce with W. A. Wertz  (FS-DC) replacing
0. C. Olson, and S. A. Pilgrim (SCS-NH) added to the membership. Although
major revisions were made, the committee retained the basic logical scheme.
The revised “Kinds of Soil Surveys” was accepted by the 1975 National Confer-
ence .(Exhibit B).

Discussion of the 1975 Revisions

Order 1: Ultra-detailed soil surveys for experimental sites, urban
design, and engineering purposes were recognized in the 1975 revision by
reserving Order 1 for such high intensity surveys. To separate these from
Order 2 surveys, a mapping scale of >1:12,000 was adopted as a break-point
smaller than most ultra-detailed surveys would use, but larger than the common
“standard detailed” soil surveys of the National Cooperative Soil Survey have
used in the last few decades. For Order 1, emphasis was placed on soil con-
sociation map units, though complexes were allowed. (Perhaps there are no
soil complex mapping units at very large mapping scales?) An expanded field
procedures section demanded examination of each delineation, but allowed
either traverses or transects for soil identification. Observations were
excluded for soil identifications, but were demanded for all soil boundary
location, as compared with the allowable air photo interpretation for boundary
location for the other Orders.
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Whereas the 1973 version might have allowed some of the more intensely
mapped “standard detailed” surveys into Order l--because of allowable mapping
scales as small as 1:31,680--the 1975 version excluded them by its .1:12,000
mapping scale limit.

Order 2: The 1973 version of Order 2 was designed to reflect the old
“low intensity detailed” soil surveys. It limited map unit selection to
“narrowly defined soil associations ,I’ yet demanded that each delineation be
validated by traverse or transect. Its allowable mapping scales as large
as 1:20,000 reached into scales used for “standard detailed” soil surveys,
yet the commonly-used soil consociations and complexes of these latter surveys
were excluded from Order 2. Thus, the 1973 version of Order 2 recognized a
seldom-made type of survey while excluding a large number of “standard detailed”
surveys.

The 1975 revision used Order 2 for the commonly-made, “standard detailed”
soil surveys of the last .few decades. It called for soil consociation,
association, and complex map units in order of their common frequency of use.
.I minimum-size mapping scale of 1:31,680 excluded many “reconnaissance style”
surveys. Exclusion of observations or ai; photo interpretation for soil
component identification for any delineations blocked out all other recon-
naissance surveys; it also failed to recognize that some observation-type
soil identifications are indeed made for these Order 2 surveys.

The soil association map units allowed for the 19X-version  Order 2
surveys should indeed be “narrowly defined”--as previously called for in
the 1973 version--since relatively large-scale field sheets are called for,
since most delineations are entered to identify soil components, and since
phases of soil series are the only allowable taxonomic units. Compared with
soil consociation and complex map units, soil associations can vary much more
widely in the specificity or vagueness with which they show soil component
location and in their heterogeneity, depending on whether large or small
mapping scales are used and how the composition of the delineations is vali-
dated. In the 1975 revision, the widely ranging mapping intensities possible
with soil associations is implied in the differentiation of Order 2. 3, and 4
soil surveys.

Order 3: In both the 1973 and 1975 versions, the soil associations of
Order 3 were allowed more generality, as compared with Order 2 soil associa-
tions, by allowing smaller mapping scales and by the use of observations to
identify the components of some of the delineations. Both versions allowed
either phases of soil series or families as taxonomic units. (Perhaps the .
use of series should have been limited to surveys using relatively large mapping
scales and frequent soil examinations to protect the implied greater data
validity of a soil series-level identification.)

.

The 1975 version’s allowance of mapping scales as large as 1:24,000  may
have been a mistake for Order 3, since it results in increased numbers of
delineations and smaller delineations, hence slower and more intense mapping
approaching Order 2 mapping. The implied allowance of mapping scales as small
as 13250,000 certainly was a mistake as it is not congruent with the other
criteria for mapping intensity. The small scale was perhaps intended for
publication scale; the mistake then would be to not separate the mapping from
publication scale  cr iteria .
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Both soil consociations and complexes were allowed as map units in the
1975 version of Order 3 because large polypedons and large areas of complexes
of small polypedons do occur in the western United States and can be readily
mapped at Order 3 intensity.

Order 4: In the 1975 version, Order 4 surveys were distinguished from
Order 3 surveys by less intensive field procedures and smaller mapping scales.
Considerable reliance was placed on observations and air photo interpretation
to identify the components of soil associations. Transects are used only to
establish map unit composition and traverses are the major hard-validation
procedure. Boundaries are plotted by air photo interpretation with observations
only as they are attendant to other procedures.

Some consociations of soils occurring as very large polypedons are expected
to be mapped in Order 4 surveys, as defined in 1975. Soil complexes probably
would not be recognized at the low Order 4 mapping intensity, but this classifi-
cation was not intended to be mechanically restrictive, and complexes might
well be recognized where they form large and distinctive landscape elements.

As in the 1973 version, phases of soil families and subgroups are considered
appropriate taxonomic units for Order 4 soil surveys. But phases of great
groups were dropped in the 1975 revision, perhaps because most conceivable
Order 4 surveys probably would be for purposes requiring more taxonomic infor-
mation than is provided by great group identifications.

In the 1975 version, appropriate mapping scales were shifted toward larger
scales for Order 4, than in the 1973 version, yet not far enough. Even the
l:lOO,OOO scale, let alone the 1:300,000  scale , would not provide enough infor-
mation for most conceivable uses of Order 4 surveys.

Order 5: This Order was still conceived as “exploratory soil surveys”
in 1975 and remains so. Revision in 1975 allowed the use of phases of subgroups
for taxonomic units and mapping scales as large as 1:250,000.

Revisions Recommended by the 1980 Western Regional Conference

During the latter 1970’s, many Order 3 and 4 soil surveys were initiated
and completed in the western United States. Traditionalist demands for the
familiar soil Series-level identification of soils and mapping scales as large
as 1:24,000--rather  than identifications as analogous phases of families and
mapping scales such as 1:60,000--pushed  ostensible Order 3 surveys toward
Order 2 mapping intensities and progress rates. On the other hand, some workers
wondered if certain Order 4 surveys of difficult terrain might not qualify
for Order 3--perhaps for image purposes. In both sorts of situations there
were repeated questions about appropriate field procedures and quality control,
.perhaps because the definitions of the procedures were terse to a fault, if
indeed available. In response to these valuable field tests of Order 3 and
4 mapping procedures, a committee on “Identifying Order 3 and 4 Soil Surveys”
was formed for the 1980 Western Regional Technical Work Planning Conference
for Soil Survey.

The committee’s most significant recommendations were new guidelines for
fieZd mapping scales, proportions of delineations to be identified by various
procedures, and field testing. The committee identified and emphasized the
fact that field mapping scale is a--or probably the--most effective procedural
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control for mapping intensity. They recommended holding Order 2 surveys to
somewhat larger mapping scales, i.e., to 1:30,000 rather than the 1:31,680
scale of the 1975 revision (see Table 1 for comparisons). For Order 3, the
largest mapping scale recommended was 1:30,000 and the smallest scale was
1:80,000. In practice, application of these new limits would encourage using
a considerably smaller mapping scale than the common 1:24,000 scale of Order 2
surveys, and hence force more generalized designs of soil association map units
than used for Order 2 surveys. For Order 4 surveys, mapping scales no larger
than 1:60,000  or smaller than 1:125,000 were recommended. The 1975 revision
had listed l:lOO,OOO  to 1:300,000 as appropriate Order 4 scales, so the new
recommendation recognized that the Order 4 surveys are intended to have
enough data content and geographic specificity to be useful some management
purposes in addition to very general planning.

TABLE 1

NAP  SCALES OF THE 1975 AND 1980 VERSIONS OF “KINDS OF SOIL SURVEYS”

Orders

1975 Appropriate 1980 Appropriate
Field Mapping and Field Mapping
Publication Scales Scales

Order 1 .1:12,000 >1:10,000

Order 2 1: 12,000 to 1:10,000  to

1:31,680 1:30,000

Order 3 1:24,000 to 1:30,000 to

1:250,000 1:80,000

Order 4 1:100,00  to 1:60,000 to
1:300,000 1: 125,000

Order S 1:250,000 to 1:125,000 to

1:1,000,000 1:1,000,000

There is some sort of a limit to the degree of cartographic and categorical
generality that a soil survey can have and yet provide enough data for purposes
that warrant a progressive survey, as compared with an exploratory survey. T h e
1980 limit of 1:125,000 or larger mapping scale for Order 4 surveys may be such
a practical breakpoint. With smaller mapping scales, procedures are apt to
shif: to exploratory procedures involving very widely-spaced observations and
much synthesis from environmental features. However, Order 5 surveys were not
discussed by the 1980 committee, nor was a “cap” on Order 4 surveys treated much.
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Before recoasaending quantitative proportions of field procedures for
the Orders, the 1980 committee suggested amplifications of the definitions
of the operations by which the components of delineations are identified, i.e.,
of the transect ,  t raverse ,  observation, and air photo interpretatior!  procedures.
These amplifications were intended to emphasize decreasing mapping intensity,
decreased information collected, and decreased confidence of taxonomic identity
and geographic location in the order that the field procedures are listed.

Next, the committee tentatively suggested the proportions of the delin-
eations of a mapping unit the should have their soil components identified
by the different-intensity field procedures, or mapping operations listed
above (Table 2). For quality control, the committee also recommended that a
record of how soil identifications were made be kept for each delineation by
putting a suitable symbol in each delineation on the field sheets, e.g., the
“A”,  “B”,  “C”, and “D” of  Table  2 . And, when transecting is used to establish
composition of soil associations, the location of the transect should be noted
on the field sheet and detailed records kept on appropriate forms. The se
last recommendations were suggested for field testing, and there have been
effective tests made by field mapping parties in the interim.

TABLE 2

1980 WESTERN CONFERENCE GUIDLINES  FOR DELINEATION-

IDENTIFICATION PROCEDURE INTENSITY

Soil Survey Order

Mapping Procedure Order 2 Order 3 Order 4

--- % of delineations of each map unit ---

(A) Transecting

(B) Traversing

15-30 10-15 l -5

SO-65 25-50 10-15

(C) Observation

(D) Air Photo Interpretation

These 1980 recommendations are substantial revisions of the criteria
for the Orders. They result from several years experience with Order 3 and
4 surveys that were not previously available. They also clarify the relative
characters of the Order 2 and 5 soil surveys. Although the committee did
not explicitly call for separating the field mapping scales and publication
scales as criteria, or for inclusion of the guidelines of Table 2 in the field
procedure criteria, such are implied.
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Unofficial 1981 Version of “Kinds of Soil Surveys”

The “Kinds of Soil Surveys” is a very useful reference concept for
discussing soil surveys. When I wrote kzndfoms of the Basin and Range
Prmince--Defined  for Soil Survey (Nev. Agr. Exp. Sta. Tech. Bul. 28, 19811,
it was necessary, and seemed appropriate to include this reference as an
appendix reference. It also made the material available for consideration
by a wider audience. But, neither the 1973 or 1975 National Conference versions
have complete definitions of terms. Furthermore, the 1980 Western Conference
recommendations reflected experience which seemed appropriate to include.
Therefore, I compiled and “unofficial” version that I think more nearly reflects
current understanding in the western United States (Exhibit C). Since this
version is unofficial, those places where I exercised editorial decision need
to be identified:

(1) The “Appropriate Scales for Field Mapping and Published Maps” are
the scales recommended by the 1980 Western Conference for mapping. The largest
Order 5 scale was arbitrarily placed at 1:125,000  for congruity with Order 4.
Minimum size delineations reflect these changes.

(2) The original .1972 task force considered explicit and tight definitions
of all technical terms used, and particularly those for field procedures, an
integral part of the classification. They should be physically in the same
document as the tabular classification, but are apt to be discarded (cf.,
Miller, F. T., and J. D. Nichols. 1979. Soils Data. in: Planning the Uses and
Management of Land. Agronomy Series,.Yo.  21. Amer.  Sz. Agron.,  Madison, WI.
pp. 67-89.). The definitions in Bulletin 28 were taken from the draft report
of the original task force with the 1980 Western Conference amplifications added.

(3) Descriptions of field procedures were edited to remove the 1975
version’s references to “remotely sensed data.” This jargon was replaced with
the simpler “aerial photo”, but should have been the obvious “air photo.”

(4) The heading “Kinds of Components” of the 1975 version was replaced
with the “Kinds of Taxonomic Units” heading used in the original task force
draft. The two terms do not have the same meaning or implications. Tuzonomic
wtit implies witting choices of levels of abstraction and the use of names
from the soil classification with or without phase distinctions. It is such
levels of abstraction that change between the Orders. Component means merely
“a constituent part” and fails to suggest choices of generality or specificity.

(5) The format Order  1, Order 2 . . . was used to name the Orders rather
than 1st Order, 2nd Order* . . . . In conversation and writing, soil scientists
seem to be most comfortable with the former style.

(6) Under “Kinds of Map Units”, the adjective soiZ was added to the names
of the map units to emphasi:e  their context for readers from other disciplines
that use consmiation  and association with different meanings.

(7) The 1980 Western Conference’s recommendations for delineation identi-
fication procedure intensity list observations and air photo interpretation,
in addition to transecting and traversing, for Order 2 procedures. They also
added air photo interpretation to the Order 3 procedures given in the 1375 version.
The Bulletin 28 version follows the 1975 procedures; this probably was a mistake.
At the least, the field identification procedures should have been given in
orJcr of dccreasing~  freqency  of use for each Order, as in Table 2 of this paper.
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ESHIBIT

CRlTT.RIX FOR IDEXTININC  KlXtS OF SO,,_ SURVEYS

A: Griginal
1973 Version

Order I n t e n s i t y  of Field Appropriate  Scales
Of Soil Kinds o f Kinds of Procedures f o r Yinimum Size
Survey./ t i p p i n g  units Taxonomic  llnirs for Qua l i t y  Con t ro l Pub l i shed  So i l  Naps Drllnention~l

Brnndly
def lncd
asaociaclons

Very broadly
d e f i n e d  asso-
ciacions

elIares o f
soi1 serire

Phases o f
SOll  series

ellasea o f
RTC?lL  qroups,
qubordrrs  o r
o r d e r s

Soila i n  e a c h  delln-
eation are i d e n t i f i e d
by  f i e ld  examina t ion .

S o i l s  are i d e n t i f i e d
ln ,vch d e l i n e a t i o n  b y
a systcmaric  p r o c e d u r e
o f  rraverstnS,  o r  by
rransecting rhar p r o -
v i d e s  a  v a l i d  s t a t i s -
t i c a l  sample.

Soils are Ldenrlf  l e d
i n  r e p r e s e n t a t i v e  de-
l~neations by  a  sys te -
m a t i c  prncedure of
tr;lwrsing or b y  tran-
wrtinp chat p r o v i d e s
i, “.,,id storiarival
sample. wojcc L ‘un
made bv ~raversu and
field ohtiervntlnns.

1:7,920 co 1:X.680

L:?O.OOO  to 1:63.560

1:31.620 co 1:2SO.O00

R e p r e s e n t a t i v e  dellnea- 1:125,000  to 1:500.000  bi0 ai’rk’6
rinns  ?.re rransrrred to
.and i n f o r m a t i o n  projecr- i”.OOO acres
I’d b y  photo  ‘nterprrt.,-
rlon and ver i f ied by
broadly spaced
nbservarions.

lsr or 2 n d  order  s o i l  1:500.000 LO 1:1.000.000  1 0 , 0 0 0  a c r e s
s;;veys  ze made an
sclectcd a r e a s  (15 co
25 s q .  mi.)  L O  Ldenrlfy
rt>ils and establ ish soi l
pu‘turns OR oarural land-
scflpi?s. Pro)ectionr  are
medc with r e l i a n c e  on
broad landscape Lnterprc-
racion and verificarion  oi
s o i l s  at scrareglcally locared
points.

I/ Soil surveys o f  a l l  O r d e r s  r e q u i r e  maint~inance  o f  a  soil bandbook  (Leqand. mappins unit  descriPclans
Caxonomic u n i t  descrlprions.  f i e l d  naves, i n t e r p r e t a t i o n s )  a n d  review by appropriare  correlation
procedures of t h e  ~attonal  Cooperarive  soil s u r v e y . W o r k  p l a n s  f o r  nany su~ey areas List “10t.c
than One o r d e r :  t h e  p a r t  to w h i c h  e a c h  i s  a p p l i c a b l e  i s  d e l i n e a t e d  o n  a sma l l  s ca le  map Of the Jur’Je\
a r e a .

I/ Ibis is the min imum s i t e  de l i nea t i on  i m p o s e d  b y  lfmicarions of the m a p  s c a l e . I ”  pracrice the
m i n i m u m  sire delineation  spectfied far a rmp unir for 2 n d  o r d e r  s o i l  surveys LS SeneCall!  LarSer
than the minimum show,.
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ESHIBIT A, page 2

DEFINITIONS OF TERNS GIVEN IN THE 1973 VERSION

m a p s :Soil soil maps show the geographic distribution of different
kinds of soil and the mapping units are defined by their component
so i l s ; the soils are classified according to the criteria of the
Soil Taxonomy.

Soil survev :- - a soil survey is a soil map and accompanying report
which are based primarily on field methodsl_/  for identification of
kinds of soils and soil boundaries.

Generalized soil man:- - a generalized soil map (also “General Soil
Hap”) is one made by abstraction from a more detailed soil survey
c=P.

Schematic soil 9: a schematic soil map is one made with little
or  no  f ie ldvest igat ions . .Soils are identified by interpretation
from aerial photos, geologic and geomorphic features, vegetation,
climate, or other information about genetic factors.

i/Remote sensing techniques are becoming increasingly important.

Terms for Describing Soil Survey Operations

The task force found it needed objective, or “operational” definitions
of several terms that were used to describe the procedures of soil
surveying ; individual understandings of these terms are variable enough
that during discussion unwitting confusion occurred unless we had explicit
definitions at hand. The following partial list of terms repeats most o f
the traditional understandings, but is intended to stress chose operations--
those things we &--which are characteristic of various soil survey
procedures.

1. Transect: (1) The field procedure of crossing delineations or
landscape units along selected lines to determine the pattern of pedons vith
respect to landforms , geologic formations or other observable features.
Thus,  visible. or simply determinable features are related to soils, and
soil occurrence can be predicted locally.

.Uso,  (2) a statistical sampling procedure of crossing delineations on
selected or random lines, and identifying pedons at predetermined points
for subsequent formal or informal statistical evaluation to establish the
composition and variability of a delineation or mapping unit.

2. Traverse: Validation of the predicted boundaries or composition of
a delineation by entering it, or crossing it, and identifying pedons
at selected or random positions.

169



EXHIBIT .a, page S

3. Observatio?: Visual checking of landscape features, exposed geological
fornations, or chance exposures of pedons from within or without a
delineation to project boundaries and composition from previously determined
relations; pedons are not examined; air photos may be used as guides, but
this is a field operation and,not merely photo interpretation. This is
a less intensive operation than traversing.

4. Air Photo Interpretation: Plotting boundaries and soil composition of- -
delineations (or other landscape features) from photo features which have
been previously related to soil occurrence. This is basically an office
procedure.

5. Sampling: (1) taking physical samples from pedons for later laboratory
or field analyses.

AlSO, (2) identifying pedons in a systematic or random fashion for
subsequent statistical analysis.

6. Identification: (1) the systematic determination of the properties
and features of a pedon (or pedons of a polypedon). including laboratory
analyses where needed, and subsequent keying through an established soil
classification system to find the class(es) within which the pedon (or
polypedon) fits, or the absence of such a class(es).  or determination

of status as a taxadjunct. This operation concerns naming of individual
things.

Also, (2) the immediate perceprion on viewing or brief examination (i.e.,
the gestalt) of the class affinity (name) of a pedon or polypedon.

7. Correlation: The field and office procedures of review by which the
accuracy and appropriateness of taxonomic unit identification, mapping unit
design, mapping legends, field notes, pedon descriptions, and other soil
survey operation are maintained.

Terms for Describing Kinds of Mapping Units

The recognition of different types, or "orders" of soil surveys, which is
presented later, demands analysis of the kinds of mapping units used in
each. We found we had no term explicitly identifying a mapping unit of
only one component, regardless of the level of taxonomic abstraction at
which that component Is identified. Definitions for "delineations",
"consociacions", "associations", and "complexes" are given here to
provide the complete context within which each term is used; the term
"delineation" is included to emphasize that mapping units per se are
groups, or classes, of similar soil-landscape areas (i.e., delceatlons),
and as such are as wholly open to levels of abstraction as are the soil
taxonomic units.

1. Delineation: A selected and differentiated portion of a landscape
circumscribed by a boundary on a map and that contains an unique composition
and pattern of soils; the boundary of a delineation can be placed at the
boundary of a polypedon identified by use of soil series-level dlfferentia.
or ac the boundary of a polypedon or contiguous polypedons identified by use
of soil family (or higher)-level differentia. or by application of phase-
level differentia.
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E,XHIBIT  A, page 1

1. Consociation: A mapping unit in which only one identified soil
component (plus allowable inclusions) occurs in each delineation. The
term consociation has not been used in soil science but is needed to
identify mapping units of only one identified component. It is manu-
factured from the element con (“opposed to” or “negative”) and the
element sociate (from assoxtion, “to join”, “to share”, “companion”)
and means things which are single, not a companion of other things. The
tern  reportedly has been used by plant ecolologists to identify stands of
single species as opposed to associations of several plant species.

3. Associations: Definition as given in Soil Survey Hemorandum  66.

5. Comolexes: Definition as given in Soil Survey Memorandum 66.

.

.
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EXHIBIT B:  19i5
1st Revision
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EXHIBIT B, page ?

DEFINITIONS OF TERMS GIVE!4  IN THE 1975 VERSION

SOIL ws AND SOIL suFw&Ys

To provide e context for our concepts of “kfads of soil surveys” we followed
these capsule definitions of maps sad surveys:

Soil survey: A soil survey is a field investigation resulting in a soil map
aad accompanying report.

Soil Meas: Soil maps show the geographic distribution of different kinds of
soil sad their map wits are named  aad defined by their cwpoaeat soils.
Soil maps sre made for msny different purposes. Some objectives require
refined distinctions smoag kinds of soil that occupy small  homogeneous soil
il7XeS. Other ases require broad perspective of the soils of large distinc-
tive sreas. Three  kinds of soil maps are distinguished oa the basis of the
procedures that produced them.

A. Soil Survey *a: Generated by field investigatioas vlth varying
smouats  of supporting iaformstion  from photo interpretations.

B. Geaerslized  Soil Mew: Produced by combining contiguous deliaeated
areas of.preexistiag  soil maps that were made by field
to make larger delineations on a aev map.

C. Schematic Soil Y!D: This kind of soil map is made  by
kinds of soils sad the sress they occupy from existing
vithout  the benefit of preexisting soil survey maps of
iIlVeStigStiOn9.

Terms for Describing Kinds of Happing Units

The recognition of different “orders” of soil surveys, which

procedures,

predicting
iaformstioa
f ie ld

is presented
later, demands analysis of the kinds of mapping units used in each. We
found we had ao tern explicitly identifying a meppiag  unit of only one
compoaeat, regardless of the level of taxoaoaic  abstraction at which that
compoaeat is identified. Definitions for “deliaeatioas,”  “coasociatioas,”
“sssociatioas,”  and “complexes” ore given here to provide the complete
coatext vithin vhfch each tern is used; the tern “deliaeatioa”  is  included
to szuphasize  that mappiag  units per se rre groups, or classes, of similar
soil-landscape areas (i.e., delineations), aad ss such are as wholly open
to levels of abstraction as are the soil taxoaomic  uaits.

1. Delineation: A precise, graphic representation oa a map of t h e
boundaries of s polypedoa or a group of coatiguous polypedoas, with or
without contiguous bodies of aot-soil (rock outcrop sad the like). l’be
boundaries sre comaoaly cofacideatal  vlth those of recognizable landscape
segments. Each individual soil body hat is showa  on the soil map 8s an
area circumscribed  by a boundary is a soil delineation.

.

.

.
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EXHIBIT B. page .3

.

2. Csnsoc~ation:---__ A napping unit in which only one identified taxon
(plus allovable inclusions) occurs in each delineation.

3. Soil Association: An association is a geographic mixture of
areas of two or more distinctive kinds of soil. or of a soil and a kind of
miscellaneo"9 area. Unlike complexes, however, the areas of the principal
components of soil associaCions can be delineated separately by detailed
~011 survey methods at map scales of about l:ZO.OOO. Associations are used
as mapping units either where map scales are too small to permit delineation
of the components separately or vherc the Intensity of soil survey methods
does not permit identifying the boundaries that separate the components.

Associations are used mainly for general soil maps. They are used
in some othenise detailed surveys as mapping units for 9ome areas for which
the cost of delineating their components separately are greater than the
anticipated benefits.

Soil associations may be identified in terms of soil series or t-
of higher categories, depending on the range of soil properties included.
On general soil maps of relatively large scale, soil series names ars
commonly used. The "Cohoe-Kenai  association" is an example. The "Rollis-
rock outcrop association" is an association of Hollis soils and a kind of
miscellaneous area. On maps of small scale, delineated areas must be large,
and the range of soil properties within them is commonly too great to be
identified by soil series names. Names of taxa of higher categories are
used as reference terms to name associations of this kiad.
Aquept association" is an example.

The "Ochrept-

4. Soil complex: A complex Is a geographic mixture of areas of
different kinds of soil. or of soil and a kind of miscellaneous area, that
are associated in a pactern so intricate that the NO components cannot be
delineated separately by detailed soil survey methods at scales of about
1:20.000. Complexes are used as mapping "nits of detailed soil maps.
They are usually identified in terms of soil series or their phases. The
name "Grubbs-Foley  complex," for example, identifies areas in which the
Grubbs and Foley series are distinctive components.

5. Undifferentiated Grouos: Sometimes two or more similar potential
mapping "nits are combined into one. For example, differences between
two soil series may be important for "se or management where they have
moderate slopes but unimportant vhere they have very steep slopes. The
two very steep phases may be combined into an undifferentiated grour, without
affecting the usefulness of the map for the purposes of the soil survey.
SU&-, combinations are used to reduce the number of mapping units in the legend,
to avoid repeating the same interpretations in different places in the
published soil survey. and to simplify the map legend and published text for
the u9er.

The name of an undifferentiated group identifies two or three
principal components. but the mapping unit is identified by one symbol on
the map and by one name. "?fardin  and Wellsboro soils, very steep" is an
example of an undifferentiated group of very steep phases of two soil series.
This kind of unit is used most commonly for detailed soil maps, but it is
also useful sometimes for general soil maps.

Unlike names of somplexes and associations, names of undifferentiated
groups do not signify that the components are associated geographically.
The areas of the very steep phases of the Hardin and Wellsboro series in the
example above may be side-by-side In some places, but either may be by itself
in ocher places. The word "and" connecting the names of the reference taxa
distinguishes undifferentiated groups from complexes and associations, which
have the reference terms connected by a hyphen.
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(From: ?lev. .\~r. E.q. Sta. Tech. Bul. 28) EXHIBIT C: 1981 Unofficial

APPENDIX I 2nd Revision

l KINDS OF SOIL SURVEYS AND SOIL SURVEY TERMS

.
TABLE 1

CRITERIA FOR IDENTIFYING KINDS OF SOIL SURVEYS’



TABLE 2
E X H I B I T  C, p. 2

1 7 6



EXHIBIT C, p. 3

Note: Missing definitions:

(1) A complete definition for “soil associations”.

(2) A complete definition for “soil complexes”.

(3) A definition for “undifferentiated map units”.

(4) A definition for “inclusions”.

.
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E X H I B I T  C .  II. -I

APPENDIX II
GUIDE TO MAP SCALES AND MINIMUM-SIZE DELINEATIONS

.
Order ol Soil Inche Minimum Size
Surrey Map Map Scale per &Mile Dclinealion’

.

O R D E R  I

O R D E R  2

O R D E R  3

O R D E R  4

O R D E R  5

,

.

I:500 126.7

1:2,000 31.7

15.000 12.7

1:7.920 8.0

l:lO.Mm 6.34

l:l5.840 4.00

1:20.000 3.17

1:24.000  (7.5’) 2.64

1:3o.olw . 2.11

I :3 I .680 2.00

1:60.000 1.05

1:62.500  (I57 1.01

1:63.3&l I .oo

1:80.000 0.79

l:lOO.OOO 0.63

I:I2J.a00 0.51

1:250.000 0.25

I:500.000 0.127

1:750.000 0.084

1:1.000.000 0.063

1:7.500.000 0.0084

1:1s.c@O.000 0.0042

1:88.000.000 o.OOa7

acres
0.0025

0.040

0.25

0.62

I .00

2.5

4.0

5 . 7

9.0

10.0

36

39

40

64

100

I56

623

2.500

5.600

IO;000

560.000

2.240,oOO

77.000.000

hectares
0.00 I

0.016

0.10

0.25

0.41

I .o

I .6

2.3

3.6

4.1

14.5

15.8

16.2

25.8

40

63

252

I .ooo

2.270

4.000

227.000

907.000

3 I.200.000
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WESTERN REGIONAL TECHNICAL WORK PLANNING CONFERENCE
OF THE

NATIONAL COOPERATIVE SOIL SURVEY

San Diego, California
February 8-12.  1982

COMMITTEE 2

DOCUMENTATION FOR HIGHER ORDER SURVEYS

This committee is the recomnended continuation of the 19RD  conference
committee - Quality Control in 3rd and 4th Order Soil Surveys (Committee 2).

CHARGE 1

Develop uniform quality control quidelines (standards and documentation1 for
hiqher order surveys.

"Hiqher order surveys" refers to order 3 and 4 as defined hy the National Soil
Survey Technical Work Planning Conference, Comnittee No. 7, in Orlando,
Florida, January 26-31, 1975.

Discussion: Actual quality control for all soil surveys conducted under the
National Cooperative Soil Survey (NCSS)  should follow the same basic
quidelines reqardless of order of intensity. In other words, the soils mapped
in an area need to be verified both in the field and in the documentation.
The acceptable standards and documentation should he the same reqardless of
which agency does the actual field  work. Current minimum documentation
required in the SCS western reqion is spelled out in WTSC NSH Exhibit
301.4(b)(2)(ii),  Attachment t2.

In addition, a Table of Minimum Docunentatlon  Requirements was developed as a
result of this conanittee's  work at the 1980 conference. This table, alonq
with Section 300 of the National Soils Handbook, orovides adequate direction
for both documentation and quality control.

The followinq refers to documentation to be included within the manuscript
when mapping to the family level or hiqher.

Reconendations:-

1. Currently within the western reqion there are two acceptable methods of
displaying a detailed pedon description and ranqe in characteristics.

a. One detailed pedon description with ranqe in characteristics to
represent each family reqardless of the number of phases of the fanxnlr
used in the survey area; or

b. A detailed pedon descriDtion with ranqe in characteristics to
represent each phase of the family as used in the survey area.
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2.

3.

The committee oriqinally recommended that if the phases heinq maoped
within the family were different enouqh to be considered separate series
if mapped at the series level, then they should follow option (hl listed
above. If the phase criteria were not series criteria then option (al
should be followed.

Two-thirds of the conference aqreed with this conceot. One-third
preferred to use ootion (al in every case and describe the different
phases within the ranqe in characteristics. Therefore, the committee
recommends leavinq it up to the survey area to follow either option (a) or
(bl. In any case, one of the ahove  is to he followed.

The committee recommends  that a Reference Pedon descriotion continue to he
used as specified in the NSH 302.7(a)(2) as well as 603.l(al(21(IX).  It
is also recommended  that when a Reference Pedon is used it he footnoted as
follows: "This  Reference Pedon is an example of a soil within this
cateqory. It is not necessarily representative of this soil as mapped
throughout the survey area."

The committee recommends that phase naminq he allowed to include items
used in SOIL TAXONOMY provided these terms insure clarity while helpinq to
maintain brevity. Phase naminq usinq defined terms in taxonomv can onlv
he used provided they do not duolicate class limits at the level beinq
mapped. Where phase terminoloqy parallels class limits of the next lower
category, it is recomnended  that each phase of a qiven taxonomic unit have
a modifier at that level. The connnittee  also recommends that this be
included in ChaD. 5 of the Soil Survey Manual.

CHARGE II

Evaluate and revise West TSC criteria for minimum documentation for
establishinq a new family without a representative series.

Discussion: In the western region of the SCS it has been the oolicy not to
recognize a family in SOIL TAXONOMY unless there was an established soil
series to represent that familv. On Ma,v 20, 1981, West TSC Bulletin No.
W430-1-17 was issued. Attachment W2 "Documentation by Taxa (minimuml"  from
that bulletin indicates that the documentation for establishinq a soil familv
is the same as was previouslv required with the exception that estahlishinq a
series is no lonqer required. It is still required, however, to prepare a
form SCS-SOILS-5.

Recommendation: The committee recommends that no chanqe to the above
mentioned pdlrcy he implemented. The establishment of a new series for the
purpose of estahlishinq a new family will not siqnificantly add to the NCSS as
a whole. A form SCS-SOILS-5, on the other hand, is one method of addinq to
the national data base and also can he used to transfer information between
survey areas.

.

.
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CHARGE III

Propose correlation guidelines for order 1 and 2 surveys in areas already
correlated as order 3 and 4 surveys.

Oiscussion: In areas already surveyed and correlated at 3rd and 4th order
intensities, quite often there will be a need for more detailed information.
If the areas are to be Dartially remaDDed, rather than being handled as
on-site investigations, then it seems desirable to maintain the correlation
process. If these areas are to be remapped, but alreadr have been publlshed
at the 3rd or 4th order level, and there is no plan to republish, they cannot
be considered as "proqressive surveys" by definition (NSH Section 200). The
cormnittee  does not recommend chanqinq the definition of "proqressive surveys"
to accommodate these surveys. These areas could be handled as non-progressive
surveys if the definition is modified.

Recommendations: The committee  reconends that:

1. The definition of non-progressive be modified to include Darts of areas
previously published when the published survey no lonqer meets the needs
of present users.

2. A memorandum of understandinq should be Drepared explaininq (1) why the
area is to be remaDPed. (2) how it will be done, (3) who will be
responsible for quality control, (4) who will be responsible for
correlation, etc. The memo should also indicate that althouqh there are
no immediate plans for Dublication,  this does not Dreclude doinq so in the
future.

Connittee Members

A. Amen (BLM) C. Glocker (SCS)
G. Bownan (SCS) G. Green (SCS)
W. Braker (SCS) R. Haberman (SCS)
C. Case (BLM) * J. Haqihara (BLM) l
W. Crane * G. Loqan
P. Derr (SCS) * L. Munn (UW) *
W. Dollarhide (SCS) J. Ragus (FS) *
J. Downs (SCS) *
D. Ernstrom (SCS) - Chairman *

R. Richardson (SCS)
H. Rounsavllle (FS) *

S. Fisher (BLM) E. Spencer (SCS)
R. Gilkerson (WSU) H. Wauqh (BIA) l

* In attendance.
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WESTERN REGIONAL TECHNICAL WORK PLANNING CONFERENCE
OF THE

NATIONAL COOPERATIVE SOIL SURVEY

San Oieqo, California
February R-12. 1982

COMMITTEE 3

SOIL RATING CRITERIA FOR OFF-ROAD VEHICLES

I. Charqes to the Comnittee

A. Develop a biblioqraphy related to research on effects of DRV use on
soil.

B. Evaluate existinq soil limitation criteria for off-road vehicles
(NSHl, and revise as necessary to reflect the effects upon the soil
resource. Criteria should consjder nation-wide aoplication.

I I . Committee Activities

A. Concerninq  a biblioqraphy. The committee qave top oriority to its
second charqe, and did not prepare its own biblioqraohy related to
research on effects of ORV use on soils. A biblioqraohv was
publ'ished in 1978 by the U.S. Geoloqical Survey, which is
comprehensive and current.up  to 1977. It is: "An Annotated
Biblloqraphy  of the Effects of Off-Road Vehicles on the Environ-
ment." by Robert H. Webb and Howard G. Wilshire, and published as
U.S. Geoloqical Survey Open File Report 78-149. That bib1ioqraoh.v
is also included as Appendix 2 in "Off-Road Vehicles on Public
Land," by David Sheridan of the U.S. Council on Environment Quality,
1979. A book eon the subject of the effects of off-road vehicles on
the environment by Drs. Webb and Wilshire is now in the manuscript
review stage and will include biblioqraphical materials UD to 1980.
A CODY of,the USGS bibliography is not included in this report
because it is 28 pages lonq and includes more than 225 literature
citations. In addition to articles dealinq specifically with the
effects of ORVs on soils, the biblioqraphy lists publications
dealing with the effects of ORVs on veqetation. wildlife,
compaction, recovery of soils, the effects of tramplinq on soils,
and other items such as desert soil morpholoqv and qenesis. Also
available is a list of references on the effects of ORVs on soils
in: USDI, BLM Desert Plan Staff Soecial  Publication, "The Effects
of Disturbance on Desert Soils, Veqetation and Coannunity  Processes
with Emphases on Off-Road Vehicles" which was published in 198D, and
eidted by Peter G. Rowlands. A new biblioqraphy on the research
activities related to the effects of ORV use on soils would larqely
be a duplication of the efforts performed by Drs. Webb and Wilshire.
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B. Concerning the evaluation of existlnq criteria in the National Soils
Handbook for ratinq soil limitations for use by ORVs and proposed
revisions of such criteria with nation-wide aoplication.

The chairman began studyinq this charqe in September lq81. He was
supplied with considerable information ahout  the use and manaqement,
policy issues, and problems related to the use of ORVs on soils and
other resources by conrnittee members Tom R.yan and Marty Townsend.

He also had access to copies of correspondence that dealt with a
review of the existing criteria in NSH Section 403.6. These
memoranda were qenerally critical of the existinq criteria in that
the criteria were excessively concerned with hazards to the ORV
equipment and operators, and not sufficient1.y  protective of the soil
resources. The chairman also met with Tom Ryan on two occasions:
once in the office, and once in the field at an area in the Anqeles
National Forest which is beinq used by ORVs.

The chairman next prepared a revised set of criteria for ratinq soil
limitations for use by ORVs, and sent it to all committee members
for their review on November 1, 1981. Copies of the NSH criteria,
and a set of criteria developed by Tom Ryan, were included in this
oackaqe. This information was also sent to selected non-comnittee
persons with an interest in the effects of ORVs  on soils. Eleven
persons responded to this first proposal.

The review comments from the first proposal were used by the
chairman to prepare a second edition of criteria. This edition was
sent to the cotmnittee members and selected other individuals on
January 2, 1982. Persons not planninq to attend this conference
were invited to respond if they had any comments to make about the
second edition. Those planninq to attend this conference were told
they could brinq their comments to the conference for consideration
by the cotmnittee.

Accompanyinq the second edition of the criteria was information
concerninq the philosophy and rationale for selectinq specific
features or soil qualities as criteria, and for ratinq soil
limitations for use of ORVs  in qeneral. Also, this packaqe included
the results of testinq the proposed criteria with the soils in the
published soil survey of the Coachella Valley area in Riverside
County, California.

III. The Conittee's Proposed Guide

The proposed quide for rating soil limitations for wheeled off-road
recreational vehicles is attached. It includes the quide in table form
and a narrative statement to define and explain items in the quide.

The quide on1.v considers soil features imoacted by use by off-road
vehicles, and does not consider features siqnificant to hazards to the
vehicle or the operator. The major soil properties or qualities
impacted by ORV use are increased erosion and soil compaction.

.

.
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The Intent of this quide is to keep the use of ORVs on soils in harmonv
with the resource use DrinciDles of sustained yields, multiole use, and
protection of environmental quality. Much of the use of ORVs  is on
Dublic lands and the aqencies resoonsjble  for administerlnq  these lands
and the resources they supDort are mandated by law to abide by these
resource use Drinciples.

Soil properties and qualities were selected for this  ratinq system which
are a standard Dart of the soil characterizatton  and soil interDretation
record for any soil that has been surveyed and correlated accordina to
the standards of the National Coooerative Soil Surve,y. Also, a key
element was selectinq properties or qualities which have nation-wide
siqnificance.

The water erosion hazard is evaluated by a modified Universal Soil Loss
Equation (USLE)  method. Modifications include usinq a slooe lenqth
factor of 1.0 for all soils, and a veqetative cover factor of 1.0 for
all soils. The soil erodibility (K) factor is taken from the soil
interDretation record. The rainfall and runoff (R) factor is for a
specified area, and this allows the water erosion criterion to have
nation-wide apDlication. The slope qradient (S) factor is based on a
medial slope lenqth for a consociation or sDecific component of an
association or complex. All slope lenqths are treated as thouqh they
were 72.6 feet lonq, because the soil characterization record does not
qenerally qive much information about averaqe slope lenqths for maDDinq
units or soil ohases. The cover factor is qiven the maximum value of
1.0 which reoresents bare soil, because use of soils bv ORVs  conwnonl,v
results in unveqetated trails.

The existinq guide in the NW uses the product of the K factor and the
slope qradient in percent to evaluate the water erosion hazard. This
concept qives an erroneous estimate of the erosion hazard because it is
based on the fallacious assumption that erosion is a linear function of
slope qradient. Actually, there is a qeometric relation between erosion
losses and slope qradient and this is accounted for in the slooe
qradient (S) factor. The Kxs method only reDresents about l/3 the soil
losses obtained by the KRS method on slopes of 8 percent, and only about
l/5 the soil losses bv the KRS method on slopes of 20 to 25 percent.

The limits of the permissible soil losses for the sliqht, moderate and
severe limitation classes deDendS on the tolerance (T) values for a
soil, which are also part of the soil interpretation record. A soil
will be classified in the sliqht limitation class if the estimated soil
loss by the modified LISLE method is less than the T value for that soil.
The moderate limitation class allows the estimated soil losses to be UD
to twice that of the T value. Any estimated soil loss more than twice
the T value will be considered as a severe limitation.

The wind erosion hazard Is rated accordinq to the wind erosion qroups
which are also a standard part of the soil IntcrDretation  record for
soils subject to wind erosion. Since wind erosion is not a problem when
the soil surface is moist, or when the air is calm, the wind erosion
hazard will not be apolicable whenever the soil surface is moist, or
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when the wind velocity is less than the threshold velocitv of the soil.
The threshold velocity for fine sand qrains is smaller than it is for
particles which have diameters either larqer or smaller than about 0.1
tmn. Thus, the wind erosion hazard will not be siqnificant if the wind
velocity is less than A miles per hour at 6 inches above the qround, or
13 miles per hour at 1 foot above the qround.

The strenqth of a soil, or its resistance to compaction, is related to
the particle-size distribution. liquid limit, plasticity index, and
other features used to c1assif.v soils in the Unified Soil Classification
System. The Unified Classes are part of the soil interpretation record.
Most GW, GP, and GM soils have a bearinq capacity of more than 45 psi by
the Bearing Value Test Plate method, more than 40 by the California
Bearinq Ratio Method, and have a resistance (Rl value of more than 70.
The classes listed with a moderate limitation'for this feature have
bearinq capacities of 20 to 40 psi hy the test plate method; a CBR of 10
to 40. and a R value of 42 to 70.

Soils rated as havinq a moderate soil strenqth limitation can be
significantly compacted by ORVs when the surface soil is moist or wet.
When in the dry state, however, they will not be qreatly compacted bv
limited traffic. Consequently, soils with a moderate limitation for
soil strenqth will have to be managed by restrictinq  the timinq and the
intensity of use to keep them permanentlv productive.

IV. Results of a test of the prooosed criteria with
the soils of the Coachella Valley area

The Coachella Valley area consists of 560,640 acres which was maoped
into about 60 mappinq units, includinq several associations and
miscellaneous areas. The R factor is about 25. Wind eroslon is serious
in this area. Many of the soils are sandy or sandy-skeletal.

Each consociation, or major component of associations, was rated by the
proposed criteria for both the dry surface soil condition and the moist
surface soil condition. For both surface soil moisture conditions, 22.4
percent of the total area had a sliqht limitation. The mappinq unit,
Rock Outcrop, makes up 19.4 percent of the total area, and it was rated
as sllqht reqardless of surface soil moisture condition. Nearly all the
soils with a sliqht limitation ratinq for use by ORVs were classified as
class VIII soils b.y the land capability system.

When dry, only 3.7 of the total area was rated as moderate; when moist,
however, 57.5 percent of the area was rated moderate. This is because
many of the sand.y soils are in wind erosion qroups 1 and 2, and have a
severe limitation when the soil surface is dr.y, hut are not subject to
wind erosion when moist.

It only took several hours to manually rate the soils for this test
because the published soil survey report listed the K factor, T value,
wind erosion group, and unified soil class in a ver.y convenient manner
for each mapping unit. Also, it takes little time to determine the KRS
or A' value when one has a table prepared which qives the A' values for
various S factors and K factors. Table 2 is such a table for an area

.

.
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with an R factor of 25. It qives S values that correspond to various
slope gradient percentaqes. The values in table 2 can quickly be
converted to proper values for R factors other than 25 by usinq the
multipliers qiven in the footnote of table 2. The relationship between
the S fjctor and the percent slope (s) is: S = 0.065 + D.045~ +
0.0065s .

v. Recommendations

A. The conference memhership approve the committee quide for ratinq
soil limitations for wheeled off-road vehicles as a prototype for
field testinq.

B. This quide be reviewed and tested bv members of the other reaions of
the National Cooperative Soil Survey.

C. The quide in Section 403.6 of the National Soils Handbook be deleted
from the Handbook as soon as possible.

D. The biblioqraphies on the effects of off-road vehicles on the
environment by R. H. Webb and H. G. Wilshire and the BLM Desert Plan
Staff be used by members of the National Cooperative Soil Survey.

E. This committee should be continued and chaired by Marty Townsend.

Conwnittee Members

0. Harju *
0. Hendricks
H. Holdorf *
T. Hutchinqs
L. Linnell
C. Maesner
D. Marriaqe
G. Muckel *
J. Pomereninq - Chairman *
F. Reckendorf
D. Richmond
J. Rogers
T. Ryan l
M. Singer
M. Townsend - Vice Chairman *
J. Walker
T. Wiggins
Il. Witte
M. Yee

* In attendance.
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Attachment

.

.

Guide for Ratinq Soil Llmitatlons for

Wheeled Off-Road Recreational Vehicles

(Proposed by Cormnittee 3, WRTSSWPC, Februarv 1982)

Note to reviewers: This is a draft of the narrative to acc0mpan.v the quide.

Wheeled off-road vehicles include motorcycles, minibikes, trail bikes,

dune huqqies, and all-terrain vehicles. Thev do not include snowmobiles.

This~guide is for ratinq the deqree of sol1 limitations for use by

recreational vehicles only when they are crossinq the terrain in a random

manner. It is not applicable for plannlnq and desiqninq intensive ORV

use-areas, such as hillclimb areas, because that kind of activitv invariably

results in an irreoarable reduction in soil productivitv, which will require

special on-the-site investiqatlon.

Off-road vehicles can lower the natural productivit~v  of the soils bv

increasing the amount of erosion and by compactinq the soil. Therefore, the

soil limitation ratinqs are based on the water erosion hazard, the wind

erosion hazard, and the strenqth or bearinq capacitv of the ~011.  The water

erosion hazard ratinq is based on the soil erodibility (K) factor, the slooe

gradient (S) factor, and the rainfall (R) factor of the universal soil loss

equation (USLE). The veqetative cover (C) factor Is qiven a value of 1.0

because the continued use of an area by the vehicles qenerally results in the

formation of unveqetated trails in which the surface layer of the soils is

disturbed. The wind erosion hazard ratinq is based on the standard wind

erosion qroups. The wind erosion hazard is only applied when the upoermost

layer of the soil is dry and the velocity of the wind is equal to, or qreater

than, the threshold velocity for sand qralns of 0.1 mm in diameter. The soil

strenqth, or bearing capacity, ratinq is based on the unified enqineerlnq soil

classification qroups of the surface horizon. The soil strenqth ratinqs in

this guide are for the moist and wet moisture states. The strenqth of most

coherent soils is qreater for the dry moisture state than for the moist and

wet states.
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The soil limitation ratinqs do not consider soil properties or qualities
affectinq the safety or health of the oDerator or Dotential damaqe to the

vehicle. Nor do they consider other factors which may limtt  use, such as the

status of the veqetation, wildlife, cultural and historic resources, access,

and size and shape of the area.

Soils with a slight limitation ratinq will qenerally not suffer an

irreparable reduction in their natural productivity level bv the lonq-term,

intensive use of wheeled off-road vehicles. Soils with a moderate limitation

rating will suffer a siqnificant reduction in their natural productivity level

by the lonq-term, intensive use of wheeled off-road vehicles, but can he

manaqed for sustained natural Droductivity by controllinq  the timinq and

intensity of use, and their natural Droductivity level can be restored throuqh

the apolication of relatively simple soil compaction amelioration treatments.

Soils with a severe limitation oenerally  will suffer an irreparable reduction

in their natural productivity level even by the limited use of off-road

vehicles.

.

l

.

.
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Guide for Rating Soil Limitations for Wheeled Off-Road Vehicles
(Proposed by Committee 3, Western Regional Soil Survey Work Planning Conference. February 1982)

Soil Property or Quality

1.

2.

3.

Water Erosion Hazard

A'-(KSR) for T of:

a. 1 tlaclyr
b. 2 tlaclyr
c. 3 t/ac/yr
d. 4 tfacfyr
e. 5 tlaclyr

Wind Erosion Hazard Ll

Wind erosion group of
surface layer

Soil Strength 2/

Unified class

? Slight

4 1 tlaclyr
i2 tlaclyr
i3 t l a c l y r

(4 t l a c l y r

(5 t/ac/yr

6,723

GW,GF,GM.GW-GM,
Gw-GC.GF-GM

Limits

tiderate

l-2 t l a c l y r >2 t l a c l y r

2-4 tlaclyr >4 t l a c l y r

3-6 t/ac/yr ?6 t l a c l y r

4-a t/ac/yr >8 tlaclyr

5-10 t l a c l y r >lO t l a c l y r

3,4,4L,5

GC,SW,SP.SM,SC
GM-GC.GP-Cc.
SKSC.SW-SM,SW-SC,
SP-SM,SP-SC

Severe

1.2

HL,CL,OL.W.CR*
OH.CL-ML,PT

T Restrictive Feature

Erodes easily

Soil blowing

I.m strength

4

A/ Applicable only at time periods when the surface of the soil is dry and the wind velocity is greater than
8 miles per hour at 6 inches above the ground, or 13 miles per hour at 1 foot above the ground.

2/ The soil strength ratings in this guide are for the moist and wet soil-moisture states. The strength of
mst coherent soils is greater for the dry soil-moisture state than for the moist and wet states.



Table 2. A' values by percent slope and K-factor values for an R-factor value of 25*

se4 s A'=KSR for K of -
0.1 0.15 0.17 0.20 0.24 0.28 0.32 0.37 0.43 0.49 0.55 0.64

1 0.116 0.29 0.44 0.49 0.58 0.70 0.81 0.93 1.07 1.25 1.42 1.56 1.86
2 0.181 0.45 0.68 0.77 0.90 1.09 1.27 1.45 1.67 1.97 2.22 2.49 2.90
3 0.258 0.64 0.97 1.10 1.28 1.55 1.81 2.06 2.39 2.77 3.16 3.55 4.12
4 0.349 0.87 1.31 1.48 1.74 2.09 2.44 2.79 3.23 3.75 4.28 4.80 5.58
5 0.452 1.13 1.70 1.92 2.26 2.71 3.16 3.62 4.18 4.66 5.54 6.22 7.24
6 0.569 1.42 2.13 2.42 2.84 3.41 3.98 4.55 5.26 6.12 6.97 7.82 9.10
8 0.841 2.10~ 3.15 3.75 4.20 5.04 5.89 6.73 7.78 9.04 10.3 11.6 13.5
10 1.16 2.90 4.35 4.93 5.80 6.96 8.12 9.28 10.7 12.5 14.2 16.0 18.6
12 1.54 3.85 5.78 6.54 7.70 9.24 10.8 12.3 14.2 16.6 18.9 21.2 24.6
14 1.97 4.92 7.38 8.37 9.84 11.8 13.8 15.8 18.2 21.2 24.1 27.1 31.6
16 2.45 6.12 9.18 10.4 12.2 14.7 17.2 19.6 22.7 26.3 30.0 33.7 39.2
18 2.98 7.45 11.2 12.7 14.9 17.9 20.9 23.8 27.6 32.0 36.5 41.0 47.6
20 3.56 8.90 13.4 15.1 17.8 2.1.4 24.9 28.5 32.9 38.3 43.6 49.0 57.0
25 5.25 3.1 i9.7 22.3 26.2 31.5 36.8 42.0 48.6 56.4 64.3 72.2 84.0
30 7.26 8.2 27.2 30.8 36.4 43.6 50.8 58.1 67.2 78.0 88.9 99.8 116.2
40 12.3 0.8 46.1 52.3 61.6 73.8 86.1 98.4 113.8 132.2 150.7 169.1 196.8
50 18.6 6.5 69.8 79.0 93.0 111.6 130.2 148.8 172.0 200.0 227.8 255.8 297.6
60 26.2 5.5 98.2 111.4 131.0 '157.2 183.4 242.4 242.4 281.6 321.0 360.2 419.2

'To convert the A' values in this table to other R values, use the following multipliers:
2 for R = 50; 3 for R = 75; 4 for R = 100; 6 for R = 150; etc.



Appendix

Discussion Consnents from Conference Membership

A. Comments relative to the use of the
hazard.

USLE for ratinq the water erosion

1. The "T" values published in the soil interpretation record (form 5's)
are too hiqh for many grassland soils of the Western states. The "T"
value probably should never exceed 2 tons/acre/year for these
qrassland soils, even for the deep soils; and it probably should be
less than 1 ton/acre/year for many of the soils. However, there is
insufficient research results at this time to assiqn more accurate "T"
values to soil series than those already assiqned durinq the soil
correlation process. Perhaps there should be two "T" values for each
soil - one for cropland use, and another for non-cropland use. This
raises the question of: should there be two standards for keepinq
soils permanently productive - one standard for croppinq. and another
standard for recreational uses of the soil? The time to assiqn
accurate or most reliable "T" values is durinq the soil correlation
process. If there is a qeneral belief that the published "T" values
are inaccurate, they should be corrected on each and every soil
interpretation record.

2. The USLE is considered by some to be only applicable to soils beinq
used for cropland. Others are aware that it can be aoolied to soils
beinq used for other uses, such as urban development, recreation,
wildlife habitat, timber production, mining, and livestock qrazina.
There may be weaknesses in the K factors, R factors, C factors, etc.;
but when all the alternatives are considered, the USLE approach is
about the best means available for estimatinq the erosion losses by
water erosion. The R factor component of the equation is a convenient
means of desiqninq criteria with nation-wide application.

3. The wind erosion groups were qenerally accepted as a qood means to
evaluate the wind erosion hazard.

4. The unified enqineering classes may not be the only criteria required
to effectively evaluate soil strenqth or bearinq capacity. The
susceptibility of a soil to puddling and compaction is not related in
the same amount to the unified classes for all soils. This raises the
question of findinq easily accessible criteria for ratinq soil
puddlinq and soil compaction In a quantitative manner. The AASHTO
classes were not used in this quide because they are more broadly
defined than the unified classes.

5. Other soil properties or qualities which were suqqested as criteria
for this quide are: (1) drainaqe class; (2) soil taxonomic classes
(qreat qroups); (3) soil temperature reqlmes; (4) soil moisture
reqimes; (5) rehabitation ootential; (6) moisture state; (7) dry
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strenqth; (8) unspecified restrictive features; (9) wildlife
population; (10) plant community; (11) desert oavement; and (12)
specific properties of texture, structure, orqanic matter content,
bulk density. liquid limit, nlastic limit, etc., instead of composite '
soil qualities such as the erosion hazard or unified enqineerinq
class. Few, if anv, class limits for the sliqht, moderate, and severe
deqrees of limitation were recommended for these additional DroDosed
features. The oroposed suide is simole and eas,v to use, and apoears
to consider the major share of the imoacts  of the use of recreations1
ORVs on soils.

6. There is too much variability amonq soils and ecosystems to develOD a
guide that has nation-wide aoplicabi1it.y.  Local influences on soil
impacts when used by ORVs  are so overridinq that a nation-wide quide
cannot be developed.

7. This proposed quide should be tested in the Western states and in
other regions of the USA, then reevaluated, and modified if needed.
Perhaos such tests will show that it is futile to develop a quide for
nation-wide aoplication. There may be a need for 50 quides - one Der
state.

.

I
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WESTERN REGIONAL TECHNICAL WORK PLANNING CONFERENCE
OF THE.

NATIONAL COOPERATIVE SOIL SURVEY

San Dieao, California
February 8-12, 1982

COMMITTEE 4

EDUCATIONAL REQUIREMENTS TO MEET FUTURE NCSS NEEDS

Charqes

1. Review educational requirements in view of the chanqinq direction of NCSS
in coming years.

of university courses
involved in the NCSS.

2. Propose types
for personnel

Introduction

and/or aaency traininq courses needed

The committee report is a summary of responses by comnittee members and
comments and information orovided by suoervisorv  soil scientists of the Soil
Conservation Service, Bureau of Land Manaqement, Forest Service, Bureau of
Indian Affairs, Bureau of Reclamation in the Western Reqion. Information on
college and university curricula and soil science course offerinqs were
obtained from Western Reqion schools and several universities in other
reqions. Information on SCS traininq courses was obtained from the EmDlO.Vee
Development staff, WTSC, Portland. Committee reports on proceedinqs of the
1978 and 1980 North Central Reqional Conferences, the 1980 Northeast Reqional
Conference, the 1980 Southern Reqional Conference, Committee 1 of the 1979
National Technical Work Planninq Conference of NCSS, and discussion qrouos of
the 1978 National State Soil Scientist Workshop contained pertinent comments
and information.

CHARGE 1

Review educational requirements in view of the chanqinq direction of NCSS in
cominq years.

We assessed the meaninq of "chanqinq direction of NCSS"  from several
perspectives. Donald Robertson, in his address to the 1979 Western Reqional
Conference, mentioned several items that will affect the future course of soil
survey, includinq new National Leqislation (RCA, RPA, etc.), efforts to
complete surveys oFi public lands, completion of mapainq on private lands in
some states, computer use in writin and f
increased neeafd"?%-?oll?cien 1s involvement with the public in desianinql?--+

or technoloqy transfer, and the

surveys and in soil technoloqy apnlication.  At the 1979 KC'S? National
Conference, Dr. Flach  emphasized future shifts to meet critical needs for- - -
surveys in some areas and, as surveys near comoletion, to phase down active

'mapolnq and increase the assessment and interpretation of soils. He also- - .
indicated an lncrea% demand f or soil surveys and new soil interpretations,
coupled with severe constraints on fundlnq, that limx our abilit,v to meet
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these needs. (This appears to .be a significant part of the future picture for
soil survey!) The report of Committee 1 of the 1979 National NCSS Conference
recommended  staffing needs after the once-over soil survey is comD1eted  for:

A. Remappinq some areas at hiqher intensity.
evelopinq new interDretations.

reqimes, soil-Desticide relationshiDs,

Other comments were that: Some counties might require a soil scientist, but
in low use areas, several counties would share one. The soil scientist job of
the future will be very demanding with little routine work. The soil
scientist will need a wide base of technical t- - raininq.

The 1978 National State Soil ScientTst Workshop Discussion Group 6 indicated
that (1) the need for re-mappinq, recorrelation , and uDdatinq of interpreta-
tions should all he made part of the state's multi-year Dlan; fi rst prioritv
IS to complete the once-over soil survey; (2) there is a need for interpretive
maps, interfacinq with data-bank systems and soil interpretations for
disposal, retention-transmissfon of pollutants, enerq,y requirements for
tflla9e, producinq wood for fuel, more precise interoretation for Droducinq
food and fiber.

Committee 3, 1980 Northeast Reqional Conference, assessed the Dost-mappinq
role of soil sntists. They listed needs in an area that can only be met by
-s'iiir scientists, includinq:

1.

2.
3.

4.

::
7.

::

:::

Updatinq Soil Interpretation Records (SCS-Soils-5) and revisinq series
descriptions. as needed.
Recorrelbte and publish~supplemental reports for outdated surveys.
Soil characterization and field investiqations with emphasis on data for
soil interpretations.
Onsite investiqations.
High intensity mappinq where needed.
Soil inputs into I&M, RAMP, PL-566, R&D, RCA, etc.
Translate technical soils data to forms more useable by laymen and other
disciplines.
Train soil survey data users at the local level.
Prepare small scale soil and interpretative maps (state and reqional).
Sot1 scientist's input for interdisciD1inar.v teams.
Provide more sophisticated soil data where routine data are inadequate.

They indicated that the soil scientist in a post-mappinq role should have:

1. A B.S. in Soil Science or related sciences (at least 15 semester hours or
23 quarter hours in soil courses) olus  courses in qeoloqy, qeomorpholoqy,
hydrology, biology, enqineerinq and mineraloqy, and need traininq in
manaqement and oublic participation.

2. Three or four years of field soil mapDinq, preferably oart as part,v
leader.

3. Experience/traininq in cartoqraphy  and remote sensinq.
4. Good communication skills--writing and speech.
5. Familiarity with basic principles of land use olanninq, statistics,

computer systems, team interactions and advanced soil manaqement.

195



.

.

Future role of Soil Scientists with chanqinq direction of NCSS:

Comments by the committee members reiterated much of what has been summarized
above. The qeneral DerceDtion of the chanqinq direction of NCSS is that we
will be more involved with making interDretations  (more Drecise, newer kinds1
and less with routine mappinq. The future soil scientist will be workina more
with other user disciDlines and the Dublic, and will be more directly involved
with multi-use applications of inventory information. He will need skill and
experience in use of computer data-base systems and remote sensing techniques
in order to interface effectively with other resource information and
disciDlines. A broad base of technical competence is indicated for makinq
additional and more Drecise soil interpretations.

The future soil scientist will still need ability and experience in field soil
survey. There will always be some mappinq needed, whether for updatinq or for
hiqher intensity surveys, and most anticipated tasks of future soil scientists
require this backqround. UDdatinq of older surveys will involve much
recorrelation work and the field soil scientist will need a qood understandinq
of soil taxonomy. Opportunities for foreiqn assiqnments will increase and
require broad understandinq of soil science and skill in communications. Most
of these future Dositions are seen as equivalent to the Dartv leader level of
experience and competence. The Forest Service has already seen much of this
shift from field survey emphasis to manaqement services and monitoring effects
of management (or mismanaqementl. The same shift is occurrinq or anticiDated
soon for BLM soil scientists. SCS will be faced with a similar shift in the
future.

Education requirements of Soil Scientists in the future:

Response to this question was varied. Many of the indicated needs for
training reflect contemporary deficiencies for field mappinq operations, but
are also traininq needed in the future. The areas of indicated need for
additional traininq include: soil taxonomy, soil qenesis and morDholoq,v,
qeoloqy, qeomorpholoqy, air photo interpretation , Dlant science (botany, ranqe
and forest plant identification), ranqe and forest manaqement/conservation,
computer use, remote sensinq, civil enqineerinq, resource and aq. economics,
communications and manaqement. Also mentioned was a full ranqe of soil
science (fertility, conservation, Physics, chemistry, etc.), ~1~s Dlant
physioloqy, climatoloqy,  and others.

Many of these courses are required or preferred options in most soil science
curricula. It seems clear that students would not be able to fit all of these
courses in a four-year B.S. deqree program. Some of the subject matter is. or
could be, covered in agency traininq courses.

CHARGE 2

,Propose types of university courses and/or agency traininq courses needed for
personnel involved in the NCSS.

We expanded on this charqe by obtaininq information from supervisory Soil
scientists in the SC'S, BLM, BR, and BIA with state or reqional responsibility.
We inquired about:
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1. Number of soil scientists attendinq each special traininq course in the
past five years and those scheduled this year.

2. The proportion of soil scientists with qraduate deqrees. the oroportion of
recently (last five years) employed soil scientists with qraduate deqrees,
and observations about the utility of qraduate traininq.

3. Sugqestions of academic and/or aqency traininq courses needed.

In addition, a listinq and description of soils training courses were obtained
from the WTSC and the National Soil Surve.y Laboratory, MTSC. Colleqes and
universities with deqree programs in soil science in the Western Reqion and
selected schools nationally were asked to send curricula requirements and list
soils courses offered. The level of response to these queries ranqe from poor
to very good. The comnents received were very useful and were appreciated.

Office of Personnel Manaqement criteria:

The current minimu for applicants to quality for the USDA-SCS
(or 1 soil scientist ratinq are stated as 15
hours (semester) of soil science plus 15 hoursofr related science-
(b'EToqica1, physical, earth). Addltiuation is made of course hours
taken under general cateqories such as Plant-Animal, Geoloq,v, Math.-Econ.-
Stat.. and Chemistry-Physics. Some committee members feel that
~rementEliZild  specify courses in soil morpholoqv. classification,
survey, and qenesis. A requirement for farm experience or an equivalent
work-study course was suqqested. The 15 semester hour minimum of soils
courses is considered too low by many, especially since the ratinq panels can
include undefined, "closely related" courses in other disciplines.

The committee would like to have the OPM made aware of this report, and review
and modify their requirements so they reflect findinqs of this committee.
Schools offerinq soil science traininq should be informed of courses the OPM
counts towards the Soil Scientist ratinq. Schools will be advised by the
chairman that they should send their soils curricula to the OPM and request an
evaluation.

Courses suggested:

The followinq qeneral areas of traininq needs were stressed by conittee
members and other respondents: (1) plant/soil/water relationships; (2)
computer use-statistical analysis; (3) air photo interpetation-remote sensinq-
cartoqraphy; (4) communications skills; (5) operations manaqement traininq;
(6) plant identification-plant ecology; (7) relation of lab data and soil
properties to soil behavior and interpretations for different uses; (8)
geomorpholoqy-soilllandform  relationships.

Summaries of suqqested courses and aqency training follow. There is a deqree
of uncertainty (agency or academic) for some courses.

.

.
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SUGGESTIONS FOR SPECIFIC TYPES OF COURSES FROM COMMITTEE MEMBERS AND OTHERS

qrouped under general headinqs
specific naes of courses vary from school to school

Soil Science
'(new, additional)
*Taxonomy,

present and 1938
*Interpretations
*Sumner Camp--

Internship
Soil Manaaement
*Genesis &'krpholoqy
Phvsics
Fekility
Conservation
Urban Uses
Microbiology
Clay Minerology

*Soil/Plant/Water Rel.
Forest Soils

*Soil-Landscaoe Rel.
World Soils

Math., Econ.. Stat.

*Computer Science
*Statistics
Basic Economics
Aq. Economics

*Resource Economics
Samplinq Techniques
Land Use Planninq
Advanced Mathematics
Research Methodoloqy

Engineerinq, Geology

*Air Photo Interpret.
*Cartoqraph.v
Stratiqraphy

*Geomoroholoqy
*'Soil Mechanics
*Remote Sensing
Enq. Properties-Soils

*Climatoloqy
Glacial Geoloqy
Mineralogy
Surfacial Geology
Geochemistry
Irriqation
Mass Movement
Sofl Compaction

*Hydrology
Orainaqe Enqtneerinq

Chemistry, Physics

Advanced Physics
Organfc Chemistry
Inorqanic Chemtstry

Communication, Law,
Business, Socioloqy

Business Law
Riparian Law
Courtroom Law
Land Use History
Foreiqn Lanquaqe

*Basic Communfcation
Public Relations
Hunan Relations
*Technical Writina
*Principles of Manaqement
Administrative Manaqement
Personnel Manaqement
Business Manaqement
Principles of Loqic
Scientific Reasoninq
Interdiscip1inar.y  Team
Relatlonshlos

Plant, Anfmal

Plant Physioloqy
Botany

*Plant Ident.-Taxonomy
Plant Eco1oq.y

*Ranqe Conservation
Ranqe Plant-Soils
Forestry

* Repeated by several people.
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SUMMARY OF RESPONSE TO QUESTION 1
ATTENDENCE OF AGENCY TRAINING COURSES - WESTERN REGION

scs - 5 States ELM - 8 States
USFS - 4 Reqions RIA - 1 State

BR - Reqional Summary

Course

Basic Soil Survey (JyS;arious states) WTSC
Soil Correlation
Soil Lab Oata - use MTSC. WTSC
Soil Lab Data - procedures MTSC
Soil Mechanics - Level I WTSC
Soil Science Institute (Ames, Ithaca)
Management - Level 1 and 2
Management - Level 3
Management - Level 4 and 5
Basic Print., Superv.-Mgmt.
Interpretations - Soils
Writinq Soil Manuscripts
Instruction-Eff. Present.-Instructions
Instruction-Training Methods
SCS Diqital Analysis
Intro. Diqital  Imaqe Anal. Remote Sensinq
Print.-Diaq./Treat.  Alkaline Soils
Soils and Hydroloqy
Exec. Workshop in Aqri.-Dynamics
Resource Cons. - New Emplo.vees
Wetlands Traininq
Oral Communications
Basic Lettering-Correspondence
SCS Orientation
Computers-Intro.
Remote Sensinq Short Course
Photo Interpretation
Soil Survey and Uses
Soil Comoaction
Snow Survey
Mass Wasting - Forest Lands
Land Classification
Earth Materials

FY 77-80
Planned
FY 19R2

1:

0"
25
3

4"

:
22

:

?l
1
1

:
6

:

0"
01
1
01
0
0
0
0

29
2

Some of these courses are one-time short courses within a sinqle agency and/or
state. Some additional courses were attended that are not listed here. The
numbers, of course, are quite incomplete because of the low response.
'However, there is an apparent trend of lower attendance In many courses. The
National Soil Survey Laboratory training course attendance has remained hiqh,
but the number of participants from the Western Reqion has decreased qreat1.v.

.

.

.
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There is currently some concern whether the Soil Science Institute will
continue. Alternative means of providinq this trainins, such as a series of
two-week sessions or Extension short courses, and location of this type of
traininq at one or more universities in the Western Reqion, should be exolored.

Suggested additional agency training level courses: (listed at random)

::
Effective presentation

:"5*
"P" lines for roads

Remote sensinq Species adaption-forests

i:
lnteroretation 16: Locate skid trails
Logqing systems 17. Rehab. strip mine areas

5. Veq. classif. & manipulation 15. Locate drillinn Dads
6. Data manaqement 19. Reservoir sites, manaqement

::
Nutrient cyclinq, site oroductivitv Ranqe site/soil correlation
Soil/water relationships Z: Est. site productivity

1:.
Forest ecoloqylsilviculture 22. Erosion control,
Water balance models

11: Erosion/sedim. processes
watershed condition

23. Dune stabilization
12. Site preparation 24. Assess aq. suit.--irriq. feas.
13. Landinq sites for timber sales 25. Soil qeomorpholoqv

With the pendinq relocation of the SCS Educational Development Unit in
Portland. there is concern over the status of SCS conducted interaqency
traininq. This traininq must be continued. It is important for the SCS, as
leader of the NCSS, to continue to provide traininq to other aqencies. To
minimize travel, courses could be qiven in a state, with participation by soil
scientists from the various agencies. The involved aqencies could helo fund
travel for the SCS instructor. If these traininq sessions cease, it may be
difficult to reinitiate them.

Other suqgestions from respondents include: mandatory licensinq or
certification; short-term assiqnments to work with other disciolines;  need to
know about other natural resources; one-year initial traininq under master
soil scientist; soil science curricula should emphasize basic principles and
concepts, written and oral communication; new material can (sometimes) be
incorporated in existing courses; need for traininq in interdisciplinary qroup
interactions and relations with decision makers.

The 1980 Southern Reqional Conference proceedings, Committee III, presents a
suqqested core curriculum for students in Soil Science. This would be worth
reviewinq for possible chanqes or additions, but apoears to be a very qood
startinq point for desiqninq a model curriculum tailored for the Western
Reqion.

Graduate traininq for Soil Scientists:

From the foreqoinq lists, it is apparent that not all "bases"  will, or can, be
covered in a four-year B.S. deqree proqram. One way to obtain additional
course backqround  is qraduate deqree work. Replies reqardinq the level of
degrees held by present staffs show a trend of increasinq proportion of staffs
with advanced deqrees, mainly amonq recent employees. Amonq the SCS, B/M, and
FS respondents, between 20 and 30% of staff have advanced deqrees. Thirty to
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forty percent of those hired in the last five years have an advanced deqree or
a year or more of qraduate traininq. Nearly all are Masters deqrees.
Comments on advanced deqree work varied. Some thouqht future employees would
need this kind of backqround;  others said the extra traininq was very
beneficial; some indicated it was not needed. (Nobody admitted they thouqht
it might be detrimental.)

Future committee work:-

The corrrnittee  feels this effort should continue. Items for consideration
include:

1.

2.

3.

4.

5.

Review and modification of the soil science curriculum suqqested by the
Southern Reqional Conference.
Designate a subcommittee to investiqate the advantaqes of aqency versus
academic traininq for different types of subject matter, and assess
priorities for the different types of traininq.
Consider the adequacy of the present 15 semester hour minimum of soils
courses to qualify for the Soil Scientist ratinq.
Review curriculum requirements of SSSA and ARCPACS for quidance of
students in Soil Science.
Evaluate current SCS traininq from an interaqency standoolnt. Poll the
agencies to see what is needed. Note: USFS Reqion I (Dfck  Cline) has a
write-up for an education program in Soil Science, and the California Soil
Survey Committee has a recomnended  curriculum.

Recommendations:

1.

2.

3.

4.

5.

The suqqested soil curriculum from the 1980 Southern Reqional Conference
should be reviewed in liqht of the findinqs of this committee, and
modified to serve as a model for the Western Qeqion.
Leadership should be exercised so that loss of traininq opportunities for
employees due to fiscal constraints does not become lonq-lastinq and
irreversible, and opportunities for interaqency participation in the
courses be maintained and cncouraqed.
The Office of Personnel Manaqement  should be advised to provide colleqes
and universities more specific information on courses and ratinq
Drocedures considered for a hiqh ratinq as Soil Scientist. Schools need
this information to advise students properly and qive direction to
curricula development.
Aqencies should consider developinq multi-media traininq courses to be
made available in lieu of traditional classroom instruction.
This committee should be continued.
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Appended

Proposed soil science curriculum--1980 Southern Reqional Sol1 Survey
Conference and Proceedinqs.
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Appendix

Proposed soil science curriculum--19BO Southern Reqional
Soil Survey Conference and Proceedinqs

Soils - qeneral requirement

Introductory Soils, with laboratory
Soil Genesis and Classification
Soil Morpholoqv and Maopinq
Soil Chemistry
Soil Physics
Forest and/or Ranqe Soils
Soil Fertility and/or Fertilizers
Soil and Water Conservation
Drainage, Irrigation, and Erosion Control
Soil Mineralogy
Soil, Plant and Water Relations
Soil Geoqraphy
Soil Biology
Soil Microbiology
Soils and Land Use (Interpretations)
Soil Judginq
Soil-Plant Analysis
Saline-Alkali Soils
Soil Mechanics

Plant, Animal

Plant Identification and Taxonomv
Dendroloqy
Silvicultural Practices
Plant Physioloqy
Plant Ecoloqy
Crop Ecoloqy
Wildlife Ecoloqy
Introductory Botan.v
Field Botany
Introductory Bioloqy
Introductory Zoology
Microbioloqy
Crop Manaqement ("Crops")
Ranqe and/or Pasture Manaqement (Habitat1
Plant Patholoqy (Forest, Crop, Ranqe. Pasture1
Feeds and Feeding (Animal Nutrition)
Introductory Plant (Crop) Science
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Geology, Geography, Earth Science - modified from simply Geoloqy

Introductory Historical Geoloqy and/or Geoqraphy
Physical Geology
Physical Geoqraphy
Geomorpho1oqylPhysioqraph.v
SedimentationlSedimentoloqy
Mineralogy/Crystallography
HydroloqylGround  Water Geoloqy
Glacial Geology
Conservation/Land Use Planning
Aerial PhotographylPhotogramnetrylRemote Sensinq
Stratiqraphy
Meterology/Climatoloqy/Atmospheric  Science
Land Reclamation (including waste management)
PetroloqylOptical  Mineroloqy
Geo-Chemistrv
Clay Mineroloqy
Urban Geology

Mathematics, Economics, Statistics, Computer Science - Comouter Science added

Colleqe Algebra (NOT remedial)
Colleqe Triqonometry or Pre-calculus Mathematics
Calculus
Aqricultural and General Economics
Statistics
Computer Science

Chemistry, Physics_

General Chemistry and laboratory
Organic Chemistry and laboratory
Physical Chemistry and laboratory
Quantitative/Qualitative/Analytical Chemistry
General Physics and laboratory

In addition, the followinq courses are considered to be hiqhly desirable.

Comnunications/Enqlish  - written and oral
Logic
Law (applied)
Manaqement (organizational and personal)
Etymoloqy
Finance (orqanizational and personal)

NOTE - Postscript from comnittee  chairman:
A person not qoinq to qraduate school should probably be encouraqed  to
have qeoloqy and/or qeomorpholoqy in preference to "additional"
chemistry/physics courses.
Those qoinq to qraduate school would arobably want to emnhasize
chemistry/physics at the underqraduate level with qeoloqvlqeomorpholoqv
taken at the qraduate level.
HHB

,

.
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WESTERN REGIONAL TECHNICAL WORK PLANNING CONFERENCE
OF THE

NATIONAL COOPERATIVE SOIL SURVEY

San Dieqo, California
February G-12, 1982

COMMITTEE 5

SOIL SURVEY INTERPRETATIONS

A Coasnittee  on Interpretations has been in existence since 1978. That .vear
there were four charqes and recommendations as follows:

Charqes

1. Evaluate present methods and identify new means for makinq useful
interpretations of multi-taxa map units.

2. Evaluate and comment on soil mass wastinq ratinqs. TIevelop ratins
criteria.

3. Prepare a quide on how to develoo potentials for crop and non-crop
interpretations. Prepare list showinq kind of soil information required and
ratinq criteria.

4. Develop quidelines and examples of soil survey interpretations for
different orders of soil survey.

Recommendations

1. To meet Charqe 1, the committee recommends combination tables be
generated as needed from STX-Soils-5  form data rather than those presently
used. For example, a sinqle table could be qenerated for an extensive
ranqeland survey area with a limited population containinq column headinqs of
septic tank absorption fields, dwellinqs without basements, local roads and
streets, camp areas, and paths and trails. This will combine three tables
(one with a sinqle column and two with two columns each) into a sinqle table.

The committee recommends a new form (SCS-Soils-5Al  be preoared and adopted for
wbyq soil surveys. It can be used in addition to, or in
lieu of, the present SCS-Soils-5 form. Its use will be oredicated on the
needs of the jndividual aqency. It is also our recommendation definitive
criteria be established by joint committee action of interaqency  disciplines
for all interpretations recorded on the prooosed form.

2. The committee recomnends for Charqe 2 that soil mass wastinq
interpretations be based on field observations of oast slope failures and
related to named kinds of soils. These observations must be discussed in map
'unit descriptions. They can also be identified on soil maps by soot symbols.
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As the comnittee has recommended  we make soil mass wastinq ratinqs based upon
observations of past events, it was deemed unnecessar~v  to develoo ratinq
criteria based on soil prooerties. If, however, soil mass wastinq potentials
are developed in the future, there are sufficient soil properties discussed in
the prior materials to form a nucleus of soil nroperties to start developinq
this interpretation ratinq.

In January 1980, a committee of SCS. ELM, and FS representatives met to
discuss the use and application of SCS-5 for forest and ranqelands. A reoort
of that meetinq was contained in the Committee 5 handout material as
Attachment 1 (the 1980 Work Conference Reoort).

At the 1980 Reqional Work Planninq Conference, the Committee on
Interpretations presented two charqes and recommendations:

1. Develop methods of displayinq interpretations of multi-taxa maPPinq
units in order 3, 4, and 5 soil surveVs.

2. Develop models for use of soil potential ratinqs for ranqeland and
wildland interpretations.

No sinqle recommendation was made for Charge 1, but four alternatives were
advanced:

Alternative 1: Describe mappinq unit descriotion in usual manner qiVinq
the components and percentaqe  of the components in the unit alonq with
inclusions. Then provide computer-qenerated tables. Tables can be combined
into various combinations. One state consolidated tables H, J, and K into two
tables. The first table had column headinqs: depth, USDA Texture, Unified,
AASHTO, 3" fraction, clay content, soil reaction, salinity, hydroloqic qroup,
and orqanic matter. The second-contained depth, oermeability,  AWC,
shrink-swell, erosion factors, corrosivity, cemented oan, bedrock, and
potential frost action.

Alternative 2: Use Computer Assisted Writinq !CAWl to prepare the mappinq
unit descriptions of associations and complexes. Other aqencies can develoo
addendum statements to fit their special needs. These additional statements
may or may not be used in the compiled manuscript. Only that part of the
mappinq unit planned for DubliCatiOn  is stored in the SCS word processor,
while any additional interpretative data or data for local application are
stored in the cooperatinq aqency's word orocessor. This method allows for all
the lonq-ranqe or well established interpretations to be stored alonq with
interpretations that are beinq tested or only have local aDPlication.

This system has a wide application, and statements can be developed for almost
all kinds of manpinq units and for surveys of different orders.

This system works well for soil surveys olanned for DUbliCatiOn, hut the
information is also needed quickly for plannina.

Alternative 3: Put Soil Mao Unit Description in chart form. These are
filled out for each maopinq unit. An advantaqe is that items are in the same
place on each char%. Also, there is only one set of charts oer maDDilla  unit

.

.

.

.
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with information about a mappinq unit in one place, and not in several tables
or text. Disadvantage is it beinq hand-generated. Acceptable for special
needs. A computer qeneration of this type of display would make it easier and
quicker to make.

Alternative 4: Develop ratinqs for each of the major components, as in
Alternatives 1 through 3, but also develop a comoosite ratinq for the mappinq
unit. These mappinq unit ratinqs would be based on the individual component
ratinqs. Acceptable for technical guides or special interpretive handbooks.

No definite recommendation was made for Charqe 2, except the followinq:

The committee recommends that charaes be continued, and the respective
disciplines to be involved in future committees develop the ranqeland and
wildland potentials.

For the 1982 meeting, the chairperson oresented the followinq charqes:

Charqe 1 - Determine the types of soil interpretations needed for forestrv
and ranqe, and propose common terminoloqv, units of measure, and criteria.

Charqe 2 - Finalize SCS-5A,  with instructions for submission to SCS for
inclusion in NSH.

Charqe 3 - Examine procedures for interpretation of multi-taxa units.

Charqe 4 - Propose procedures and minimum interpretations to facilitate
transfer of knowledqe for taxonomic units hiqher than series.

The Committee Chairman expanded the charqes as follows:

Charqe 1 - It may be necessary to distinquish between public land and
private land. Perhaps you should consider whether it is important, at least
for discussion purposes. One of the considerations is that public land
manaqement agencies retain soil scientists who are capable of makinq site
specific interpretations.

In some cases, it may be desirable to simply examine whether existinq
interpretation criteria are appropriate. In other words, the interpretation
may be inadequate, but the criteria for arrivinq at the ratinq may need
refinement to reflect current knowledqe.

Charqe 2 - SCS-5A has been oroposed in lieu of, or in conjunction with,
SCS-5 for forest and ranqeland interpretations. There currently are
orovisions for local interpretations to he added as needed.

Charqe 3 - See material from Charqe 1 of the 1980 conference. It was also
addressed in 1978.

Charqe 4 - Current procedures allow for family interpretations on form
SCS-5. The concept of variability must be recoqnized (at all levels).
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Recommendations

A. It is reconrnended  that:

1. The committee chairman canvas all oarticioants of this meetinq for .

interpretations desired which are not presently on form SCM. Responses will
need to be returned to the chairman bv Aoril 1, 1982. Those suhmittinq a
proposed interpretation also submit the name(s1  of persons havinq exoertise in '
that area.

2. An ad hoc work qroup comprised of Dick Dierkinq. Loren Herman, Don
Jones, Lou Lanqan, Jerry Latshaw, Bob Meurisse, Jack Roqers, Jerry Simonson,
Byron Thomas, Larry Walker, and a forester to be named be aDPOinted to work on
criteria for the additional interoretations.

3. The work qrouo material be field tested, and results be reported to
this body at the next meetinq.

Options:
Formal aDoroach - Send material to be tested out as a orooosal to the
National Soils Handbook.
Informal approach - Solicit volunteers from various aqencies and
universities to review and test.

6. It is recommended that Charqes 3 and 4 be dropped.

A major problem was identified by this committee that must be solved before
veqetation data can be handled interstate; that is, correlation of ecoloaical
sites, habitat types, or olant communities. It was brouqht out that it is SCS
policy to correlate ranqe sites; however, this is not beinq accomplished.

C. A new committee of plant and soil scientists should be formed to develop a
framework of quidelines for the process of correlatinq ecoloqical sites (range
sites, habitat types, etc.) amonq themselves and to soils.

1. Recommended standards of taxonomv for ecoloqical sites.
2. Recommended methodoloqy, standards , and criteria for the correlation

process.

43:
Recommended ADP orocedures.
Recommended orqanirational requirements to administer and operate the

program.
5. Recommended structure for a technical steerinq committee for overall

direction. This would include the soil-veqetation team oresently beinq
proposed by ELM and SCS.

D. This committee identified a
utilizinq raw soils data stored
comoatibility  of data bases and
available nor where it is.

oroblem with aqencies other than SCS in
in Ames, Iowa. In essence, there is a qao in
svstems. We do not presently know what is

.

*
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The committee recommends that the committee chairoerson contact each aqency to
develop a cataloq of natural resource computer data files and make it
available to cooperators in NCSS. The cataloq will provide (1) ourpose of the
file. (2) name and Dhone number of person reSDonSible for file maintenance,
and (3) how the file is accessed. We recommend that this be comoleted by Jul~v
1982.

Charqes 3 and 4 can be partially fulfilled by the followinq from previous
corrmittee  reports:

It must be recoqnized that various users of soil survey data mav have
different needs. Some may require detailed information, while others may onlv
require qeneral information. The primary thinq that must be considered when
developinq soil interpretations is that they be more specific than the deqree
of map unit refinement and the displayed maopinq detail. This has been a
problem in the past. We have set UP map units, whose components are at the
Great Group, Subqroup, or Family level, but the interDretations  are based ution
a sinqle pedon with or without defined ranqes of characteristics. This is
compounded by makinq interpretations that are more precise than the deqree of
mapping rather than qeneral planning interoretations. This is wronq!

Committee 7 of the 1975 National Soil Survey Technical Work Planninq
Conference recommended appropriate uses for the different orders of soil
surveys. The committee feels it is appropriate to restate these uses because
they are pertinent to this discussion and should be considered.

1st Order Soil Surveys. Very intensive planninq for r)urposes  that require
appraisal of the soil resource of small areas. The map units are hiqhly
refined and, for examole, provide accurate soils data for such uses as showinq
the soils of experiment plots and predictinq sites for individual homes.

2nd Order Soil Surveys. Operations planninq for Durposes that require
appraisal of soil resources for making predictions of the suitabilities of
soils for use, their needs for manaqement or treatment in a qiven use.
Planninq will involve predictinq specific uses and treatment of discrete
tracts of land but not site selection for structures.

3rd Order Soil Surveys. Applicable for qeneral ~lanninq of county or
multi-county planninq districts and planninq areas of extensive uses such as
some extensive ranqelands and arid lands. Not desiqned for interoretation for
tracts of manaqement size in intensive use.

4th Order Soil Surveys. Very broad planninq, aoplicable to predictinq
major land uses in regional and state olanninq.

It is obvious from the definitions of 1st and 2nd order soil surve.vs that
examples of soil survey interpretatons need not be mentioned in this
discussion.

The desiqn of map units, whether phases of soil series or soil families, in
3rd order soil surveys will Dredicate the types of interpretations that can be
made. Interpretations made in map unit descriptions should conform to the
above definition.
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Soil interpretations that miqht be considered are those concerninq potential
irrigated croDland; rangeland uses includinq ranqe site determinations, ranqe
seedinq, methods of seedinq, etc.: general planninq for road location and
construction; general planning for water manaqement practices; resource
materials; wildlife habitat suitabilit,y. SDecific planninq for road
construction, irriqated cropland, and water manaqement Dractices will require
more detailed soil surveys and specific on-site detailed investiqations.

Tabular displays of interDretation  data for those survey area leqends
containinq phases of soil series can be comouter qenerated utilizinq
SCS-Soils-5 form data. A full array of all possible tables and columns may or
may not be needed, or required. Thouqht should be qiven to selectinq  only
those tables and columns needed to fulfill the objectives of the soil survey
throuqh its useful life. In those soil survey areas that have onl~y a remote
possibility of urbanization, thouqht should be qiven to the use of combined
tables utilizinq only that data that is applicable to meet the objectives of
the survey. Adoption of the proDosed SCS-Soils-5A form will also provide
additional tabular display Dossibilities.

At the present time, tabular disDlays of interpretation data for those survey
area leqends containinq phases of families must he "hand"  constructed.
Interpretative data for soil families used to be recorded for computer tabular
recall, This practice has been StODDed  for one reason or another.

Family criteria has a strong enqineerinq bias. As such, it lends itself to
selected enqineerinq interpretations. Deoendinq upon the phases recoqnized,
it is conceivable that, within the criteria limits of the family, meaninqful
tabular enqineerinq interpretations can be presented in much the same manner
as those for phases of soil series. Some enqineerinq interpretations are
beyond the scope of map units consistinq of soil families. These should not
be made.

Present plans call for a review of interpretations of all members of selected
families. This review will serve several purposes: (1) to determine the
adequacy of Taxonomy criteria at family and hiqher cateqorical levels, (2) to
test the classification of all of the family members, (3) to test and
determine possible family phase criteria that miqht be utilized to obtain
uniform interpretations at the family level (at least within ma.ior land
resource areas). If these can be determined with a relatively hiqh deqree of
consistency, it is entirely nossible these interpretations may once aqain be
placed in computer storaae.

.

.

.

.
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SUSCEPTIBILITY TO COMPACTION

.

.

l

.

Compaction is a densification Process In which individual soil oarticles  are
rearranged and packed toqether resultinq in increased bulk density and reduced
macropore space. Compaction of soils reduces infiltration rates, reduces
rates of saturated and unsaturated water flow throuqh the soil, and reduces
qaseous exchanqe. This limits amounts of water and air available for olant
growth. Temperature relationships within the soil Profile may also be
modified. Compacted soils tyPically exhibit reduced qrowth rates (both height
and volume growth). Natural recovery of compacted soils can be very slow.

ComPaction is caused by the movement of heavy machinery across the soil
surface. It can also be Iaused by concentrations of qrazinq livestock.
Increased weiqht (lbs./in ) and vibration tend to increase the deqree of soil
compaction.

Assumptions: Deqree of comDaction is hiqhly dependent on the kind of
equiDment beinq used, number of passes, soil moisture content at the time of
operation, and litter thickness. In making this ratinq, it will be asstnn$d
that static weiqht qround pressures will be equal to or exceed 13 lbs./in  .
Soils will be assumed to be moist (this moisture content can vary between 5
and 35 percent depending on texture). Thickness of the duff layer will be
asstnned to be the averaqe for the landtype or taxonomic unit beinq rated.

Factors Considered in Ratlnq Soils: When rattnq a landtype's SUSCeDtibilitv
to compaction, the followinq sol1 factors are considered: texture, structure,
coarse fraqment content, internal drainaqe characteristics, thickness of the
duff la~ver, and tOPOqraPhic condftlons.

Medium-textured soils tend to be the most susceptible to comoactlon.
Coarse-textured soils are least susceotible  and fine-textured soils are
intermediate. Soils with sinqle qrain or weakly exoressed structure are the
mOSt SUSCePtible to compaction. Soils wtth qreater than 45 percent by volume
of coarse fragments (qreater than 1 inch diameter) usually are difficult to
compact. Soils which have seasonally hiqh  water tables or which have
restrictions to downward water movements are often hiqhly susceptible to
compaction.

It should be noted that many of the factors which control the degree of
comPaction (i.e., moisture content, duff thickness, type of equipment) are
highly variable or fluctuate with time. Because of this, ratinqs of
compaction hazard for specific project plans may vary somewhat from those
qiven in this report.

Classes:

Low: Soil textures tend to be in the coarse ranqe (loamy sands, sand),
coarrfraqment  content is qenerally hiqher than 45 oercent by volume, duff
layers are greater than 2 inches thick,  and soils are well to excessively
drained.

Moderate: Soil textures tend to be in the fine ranqe (Claus.), coarse
fragment content is between 25 to 45 Percent by volume, duff layers are 1 to 2
inches thick, and soils are moderately well and well drained.
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*: Soil textures are in the median ranqe (sandy loams, loams, silt
loams, silty clay loams, clay loams), coarse fragment content is less than 25
percent by volume. duff layers are less than 1 inch thick. Soils which tend
to be poorly or somewhat poorly drained are also hiqhly susceptible. .

SUSCEPTIBILITY TO DISPLACEMENT

Displacement refers to the horizontal movement of soil caused by scrapinq or .

machinery movement. Movement of loqs to a landinq can also cause considerable
amOUntS Of Soil diSDlaCement. Displacement results in the removal of the duff
and surface soil layer and its associated orqanic matter and nutrients.
Removal of duff layers exposes mineral soils to forces of erosion and may
result in further soil losses. Productivity on areas of displaced soils can
be much less than in undisturbed soils. Veqetative recovery of these sites is
often slow. Amount of displacement incurred (depth and area1 extent) is
hiqhly dependent on the machine operator.

Assumotions: Soils will be assumed to be dry at the times the ratinqs are
made.

Factors Considered in Ratinq Soils: When ratinq a soil's susceptibilitv to
displacement, the following factors are considered: soil texture, structure,
thickness and nature of duff layers, orqanic matter content, oercent h.v volume
of coarse fraqments in the surface soil, internal drainaqe characteristics,
and qround cover density.

Soils in finer textural classes with well developed structure exhibit a hiqh
degree of cohesiveness and are not as subject to disolacement  as are
coarser-textured soils with little structural development. Hiqh  orqanic
matter contents are often associated with hiqh deqrees of structural
development. Thick duff layers protect soils from forces which tend to
displace them. Larqe amounts of coarse fraqments tend to dissipate
displacement forces. Well to excessively-drained soils may be somewhat
coarse-textured and tend to displace easily.

Classes:

Low: Soil textures are qenerally in the fine ranqe (siltv clay loams,
siltylays,  clay loams, clays), structure is well developed, duff layers (01
and 02) are commonly qreater than 2 inches thick, orqanic matter content is
4.0 percent or qreater, and/or coarse fraqment content is qreater than 60
percent by volume.

Moderate: Soil textures are qeneral1.v  in the medium ranqe (silts, silt .

loams, loams), structure is moderately to well developed, duff layers are I to
2 inches thick, orqanic matter content is 2.0 to 4.0 percent, and/or coarse .
fragment content is between 35 to 60 percent by volume.

High: Soil textures are qenerally in the coarse ranqe (sand,v loams, loamy
sand=structure is poorly developed, duff layers ,are less than 1 inch thick,
organic matter content is 2.0 percent or less, and coarse fragment content is
-less than 35 percent by volume.
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SUSCEPTIBILITY TO PUDDLING

.

.

Puddling occurs when soils are subjected to mechanical forces when wet,
usually at or above field capacity (qreater than 25 percent moisture by
weight). have clay contents qreater than 35 percent, and have coarse fraqment
contents less than 30 percent by volume. Puddlinq occurs when individual soil
structural units are destroyed by compression and shearina, and results in
soils which are massive or in a nonstructural state. Air and water movement
throuqh the soil are inhibited, and veqetative recovery is slow. Soils in a
puddled condition often exhibit a qlazed surface and conform to the shape of
tire, track, and hoof surfaces. Erosion rates are often increased in puddled
soils.

Soil puddling can be caused by operation of qround-based timber harvestinq
equipment, off-road vehicles, and concentrations of qrazinq livestock.

Assumption: All soils will be assumed to be at or above field capacity when
ratings are made. Equipment will be assumed to be standard rubber-tired
skidder (static weiqht 13 psi) or tractor makinq five passes with an averaqe
load.

Factors Considered in Rating Soils: When ratinq a soil's susceptibility to
puddling, the following factors are considered: soil texture, percent
moisture by weight at field capacity, internal drainaqe properties, percent by
volume of coarse fragments in the surface soil, and veqetation characteristics.

Puddling is usually greatest in soils with a clay content qreater than 35
percent or with a moisture content of 35 to 50 percent by weiqht at field
capacity. Excessively-drained soils do not qenerally have moisture contents
high enough or textures fine enouqh for puddlinq to occur. Larqe amounts of
coarse fragments within the surface soil tend to transmit comoression  forces
throuqh the profile. Veqetation and topoqraphy can be indicators of soil
moisture reqime.

Classes:

High Potential for Puddlin : Fine-textured soils with less than 30
percent coarse fragments by vo ume.

Low Potential for Puddlinq: Coarse and mediun-textured soils with qreater
than 30 percent coarse fraqements by volume.

.
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SUSCEPTIBILITY TO ROADS

Limitation ratinqs are qiven for the use of soils for construction of
unimproved roads that normally lack all-weather surfacing consistinq  of
asphalt or concrete and that are expected to carry truck or automobile traffic
all year. The roads consist of (1) the underlyinq local soil material,
whether cut or fill, that is called "the subgrade," (2) the actual road
surface that is either compacted local soil material, or qravel. These roads
are graded to shed water, and conventional drainaqe methods are orovided.
With the possible exception of gravel, the roads are constructed from the soil
at hand.

The properties that affect roads are those that influence the ease of
excavation and qradinq, and traffic-supportinq capacity. The properties that
affect the ease of excavation and qradinq are depth to hard bedrock or
thickness of cemented pan, depth of water table, floodinq, amount of larqe
stones, and slope. The properties that affect traffic supportinq capacity are
soil stenqth as inferred from AASHTO classification and qroup index,
shrink-swell action, ootential frost action, and depth to water table. Soil
slippaqe and dustiness may be problems on certain soils.

.

.

.
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SUSCEPTIBILITY TO CUTBANK SLOUGHING AND RAVELING

This rating evaluates each unit for its susceotibilltv to slouqhinq or
ravelinq after excavation. Ratinqs are based on cutbanks at least 6 feet
hiqh. Factors include field observations, soil and bedrock characteristics,
backslope ratio, frost actlon,  climate, and potential for reveqetation.

Low: Sloughinq and/or ravelinq is a minor problem requirinq occasional
roadmaintenance  on a multi-year basis.

Moderate: Slouqhinq and/or ravelinq causes some damage. Annual road
maintenance is usually required.

and %%l inside ditches.
Slouqhinq and ravelinq occur at a rate that often pluqs culverts

Frequent road maintenance with heavy equipment such
as front-end loader is annually required.
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POTENTIAL NATIVE PLANT COMMUNITY (Ranqeland or Woodland) (Block 500)

Ecological Site

Enter the ecological site name usinq the qeneric codinq of the dominant olant
species in the following order: tree-shrub-qrass or qrass-like for each
siqnificantly  different plant connnunity  as identified by class determinino
phases. The first line entry (501) is for the first woodland or ranqeland
plant community, second line entry for the second woodland or ranqeland olant
community, etc.

Each ecoloqical site name will not exceed six (6) olant species. All tree,
shrub, and grass or grass-like species qrouos are separated by a hyphen (-1
and the species within these groups are separated by a slash (/).

Example: PIPO-PUTR/AMAL-FEIO/CAGE
ARAR-AGSP/PONE

The source document for plant names and coding is National Handbook of Plant
Names, Title Number 430, Auqust 25, 1981.  Part 610.430 VI.

Ecoloqical Site Number

Enter the coordinated and correlated ecoloqical site number.

Committee Members

E.

::
J.

::

;:
L.
s.

!:

;:
G.
3.

;:
G.

l In

Alexander (FS)
Anderson SCS)

ICarleton FS) l
Carley (SCS)
Collins (FS) l
Erickson (SCS)
Fletcher (SCS) l
Heil (CSU) *
Herman (FS) - Actinq Chairman *
Howes (FS)
Ikawa (UH) *
Klink (BIA) *
Lanqan (SCS)
Latshaw (SCS) l
Madenford (BLM) *
Mallory (COF) *
Maxwell (SCS)
Meurisse (FS) - Chairman
Nielson (MSC) l

attendance.

Jack Rogers (SCS) *
R. Roudabush (BLM) l
H. Summerfield (FS) *
B. Thomas (BLM) l

Other Disciplines

2
2
R.

!:
W.
A.
L.

Buttery (FS, Ecoloqist)
Davies (FS, Forester)
Finch (SCS. Forester)
Fulton (SCS, Ranqe)
Jackson (FS, Forester)
Kerr (BLM, Wildlife) *
Nelson (SCS, Enqineerinq)
Sauerwein (SCS, Forester)
Strobe1 (BLM. Range)
Walker (BLM, Ranqe) *

.

l
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LABORATORY ANALYSES WORKSHOP
SUMMARY REPORT

Bill Allardice, Chairman

Quickly reviewinq the various procedures used by the laboratories we see that
extractable cations are determined from NH OAc
majority of labs use wet diqestion to dete minefl

extracts in all labs. The
the % carbon while one lab

uses the induction furnace. The ceramic plate was used by all labs to
determine the l/3 bar moisture content of soils, and the pressure membrane
apparatus or the 15 bar ceramic plate and extractor was used to determine the
15 bar moisture holding capacity. (Currentlv the University of California,
Davis, and theNational  Soil Survey Laboratory are examininq 200 soils to
determine if any siqnificant  difference exists between the two tYpes of
equipment.) All labs currently use sieves to determine the sand fractions but
vary on the use of the hydrometer or the pipette for clay an*is. The
majority of labs remove orqanic matter withoh.Ydroqen  peroxide or sodium+
hypochlorite followed by oven gryinq at 105 C before disoersion with Na . One
lab dispersed the soil with Na without any additional treatment. A variet,y
of procedures are used for DH - 1:l H 0 followed by 1:2 CaC12, 1:2 H20, 1:5
H20. saturated paste, and Km and/or ibaF.

Three methods are used to determine bulk density: paraffin clod, Saran clod
and the sand/cone method. Some labs used all three methods deoendinq upon
their research needs++ Generally Jackson's diaqnostic procedures are used for
clay mineraloqy - Mq saturation, qlycerol solvation, KC1 saturation, and
various heat treatments. Variations do occur and ranqe from no treatment to
complete treatment which includes NaOAc,  H 0 and dithionite (for free iron
removal) as pretreatments prior to the dia$&tic treatments.

The cation exchange capacity (CEC) was the determination of qreatest concern
(althouqh extractable cations with NH OAc should be viewed in the same liqht).
Generally the committee felt that thefle should be three "standard" methods for
the determination of cation exchanqe capacity takinq into account soil
mineralogy, salts and soil reaction-factors which can influence the choice of
the extractant. Reference was made to the Variable Charqe conference held in
New Zealand and the search for a solution to the problem of CEC determination
on soils with variable charqe. These problems are of considerable interest to
California and Hawaii. The opinion of the workshop was that a neutral salt
should be used which would allow the extractant to closely follow the pH of
the soil without becominq fixed in the structure of the clay mineral.

Summary of Concerns

1. Cation Exchanqe Capacit.v

effect of pH dependent charqes (in acid soils)
effect of extractant on lime or qyosum
effect of exchanqe cation on clay structure

2. Extractable Bases-

effect of extractant on orimary minerals
solubility of lime or qypsum in the extractant
structural effect of extracting cation on clay
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3. Clay Analyses

imoact  of riven dryinq on dispersion of the clay minerals
(oven dryinq can cause irreversable collapse of clavl

diaqnostic procedures used to identif.v clay minerals ,

4. 15 bar water retension-pressure membrane aoparatus vs. 15 bar ceramic olate

Finall,y,  we need to assess our reasons for selection of an analvtical ?
procedure. Does the selected method provide the most accurate measurement of
the parameter of interest? Is the selected method cost-effective? What would
the impact be if the existinq method was revised?

If you are involved in laboratorv analyses, and were unable to attend the
workshop, please feel free to update the table on "Current Methods" and return
it to the chairman of the Laboratory Analyses Workshop.

Recommendations

A. That the National Soil Survey Committee review laboratory methods charqinq
the National Soil Survey Laboratory with the responsibility of reviewinq
current methods used in soil characterization (such as, cation exchanqe on
soils with variable charqe)  and determine if any appropriate new
analytical methods are warranted. New methods should serve both
classification and aqronomic interests.

B. That the National Soil Survey Laboratory should provide all coooeratinq
laboratories with examples of their data base file svstw presentlv in
use; outlininq such items as: the codinq system, file names, record
lenqth, headings, and the column numbers and width, etc.

C. That the data base manaqement system should be accessable to the
cooperatinq  laboratories involved in the National Coooerative Soil Survev
proqram in a manner which would provide a usable interchanqe of data.

D. That the Laboratory Analyses Workshop be recoqnized as a continuinq
committee  of the conference with the followinq name and charqes:

Committee - Aoplication  of Laboratory Methods to Soil Classification and
Aqronomic Interests

Charqe 1 - Review current methods of soil analyses with respect to their
effectiveness in identifyinq soil properties.

Charqe 2 - Evaluate new methods of soil analyses and make recommendations
to the Western Reqional Work Planninq Conference.

Charge 3 - Communicate problems and solutions to problems encountered in
soil characterization analyses.

Charqe 4 - Establish minimum standards for laboratory procedures.

(This recommendation was aoproved.)

,
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Conference Members in Attendance

W. Allardice (UCD) - Chairman
G. Brockman (BR)
M. Fosberg (IJI)
0. Harju (BR)
H. Ikawa (UH)
D. Jones (BIA)
D. Nettleton (SCS)
J. Nielsen (MSU)
J. Simonson (OSU)
A. Southard (USU)
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Laboratory Analyses Workshop - Western States

- Current Methods -

Texture
Clay

1.

3. Pipette or
Hydrometer
Chloror. Na

4. Pipette
H202, O.D.
Na+

.~_..

h) 5. pipette
!z H202. O.D.

Na+
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(Day)
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NaOAc

- - -
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H20 where lime is present
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ATTACWIZENT 1

T HE 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
119 TYSON BUILDING

UNIVERSITY PARK. PENNSYLVANIA 16802

. Date: January 23, 1981
From: Ed Ciolkosr
To: Steve Holzhey. Ben Hajek, Dick Rust, and Leroy Daugherty
Subject: Charges of the Soil Science Society of America Div. S-5

Soil Characterization Standardization Committee

I presented the four charges listed below as our conittee charges to the
1980 S-5 business meeting in Detroit. There was not very much response at the
meeting or afterward on the charges with the exception of the possibility of the
committee getting involved in recommending or establishing a certification
program for soil characterization laboratories (see attached letter from Jerry
Tyler). Presently I do not think the committee should take on such a challenge.
In fact between now and the 1981 ASA meetings in Atlanta I would like to concen-
trate our efforts on charges two and three. At the time of the Atlanta meetings
we can review our progress and chart the course for future work.

Charges:
1.

2.

3.

4.

Compile a listing of soil characterization laboratories that are involved
in the National Cooperation Soil Survey Program.

Collect references or data on comparative studies of soil characterization
data. This may give a better perspective on the expected variation in these
type of data.

Collect and disseminate information on the availability of standard samples
for characterization analyses.

Encourage comparative soil characterization studies, particularly the more
difficult types such as clod-bulk density, l/3 bar water and COLE.

Listed below are the information I have on charges two and three. Please
add to correct or complete these listings.

Charge 2 Collect references or data on comparative studies of soil characterization
data

1. Title: Northeast Soil Characterization Study
Author: Richard Cronce, Agronomy Dept., 119 Tyson Bldg., Penn State

University. University Park, PA 16802
Ref: Ciolkosz, E.-j. (Ed.) 1380. Proceedings of the 1980 Northeast

Cooperative Soil Survey Conference, Agronomy Series No. 65. Agronomy
Dept., Penn State University, University Park, PA 16802

Contact Person: Richard Cronce, address given under author
Remarks: A report of a nine lab comparative soil characterization study

on ten soil samples. Only ~2 mm material was analyzed. A con-
tinuation of this study is planned.

AN EOUAL OPPORTUNWY UNIVERSITY
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2.

3.

4.

5.

6.

Charge 3

1.

2.

Title: Northcentral Region Laboratory Study
Author:
Ref:
Contact Person: Dick Rust, Dept. of Soil Science, Univ. of Minn.,

St. Paul, MN 55101
Remarks: Ten soil samples were analyzed by eight soil characterization

laboratories; as yet no report has been prepared.

Title: Compilation of Data for CSSC Reference Soil Samples
Author: J. A. McKeague, 8. H. Sheldrick and J. 6. Desjardins
Ref: See title and authors. 1978. Soil Research Institute. Central

Experimental Farm,,Ottawa.  Ontario, Canada KlA OC6.
Contact Person: J. A. MeKeague
Remarks: Twenty four laboratories participated

Title: Standariiation of Laboratory Procedures for Improving Soil
Correlation Efforts

Author:
Ref:
Contact Person: International Soil Museum, P.O. Box 353, 6700 AJ

Wageningen, The Netherlands
Remarks:

Title: Northeast Soil Mineralogy Study
Author:
Ref:
Contact Person:
Remarks:

Title: Western Region Soil Mineralogy Study
Author:
Ref:
Contact Person:
Remarks:

Collect and disseminate information on the availability of standard
samples for soil characterization analyses.
Title: National Bureau of Standards Set.
Address:
cost:
Remarks: Set of samples collected and developed by the Soil Sample Bank

Committee of Soil Science Society of America.

Title: Canadian Soil Set
Address:
cost:
Remarks:

One last item. In the early 1970's there was a SSSA Div. S-5 Soil Characterization
Committee. The achievements of the committee were: 1) they compiled a listing of
laboratories that were doing soil analyses, but apparently the listing was not dis-
tributed, and 2) a soil characterization symposium was organized at the 1973 SSSA
Las Vegas Meeting, but the proceedings of the symposium were not published by the
society as a special publication.

cc: F. P.'Miller, T. E. Fenton and J. D. Nichols
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1.

2.

3.

EC:bba

In addition three references are given below on
analyses which aren't standard soil characterization
We may want to include them in our final report.

studies of
analyses.

Bowman, W. S., G. H. Faye, R. Sutarno. J. A. McKeague and H. Kodama.
1979. New CCRMP Reference Soils SO-1 to 50-4. Geostandards Newsletter
3:109-113.

Crock, J. G. and R. C. Sever-son. 1980. Four Reference Soil and
Rock Samples for Measuring Element Availability in the Western Energy
Regions. USGS Cir. 841.

McKeague. J. A. et al.
Micromorphology.

1980. Estimating Illuvial Clay in Soils by
-So?T Sci. 129:386-388.

Attachment

cc: -F. P. Miller, T. E. Fenton and J. Cl. Nichols
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T HE 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

College of A~culhm
Dcprnmrnt  of Agronomy

Date: October 23,~1981

From: Ed Ciolkosz

To: Steve Holzhey, Ben Hajek, Dick Rust, and Leroy Daugherty

S u b j : Atlanta Meeting Report of the Soil Science Society of America
Div. S-5 Soil Characterization Standardization Committee

In my memo of January 23. 1981 (see attached photocopy), I listed
four charges of our comnittee and indicated that we would concentrate
our efforts on charges two and three. Also listed in that memo was
our first attempt at that effort. Given below is our second effort.
I suggest that at the Atlanta meetin
(at'the business meeting of Div. 4

we propose that our committee
S-5 be dissolved after we have

summarized the information in charges one and tw for publication
as a note in the Soil Science Society of America Journal. I
believe a reasonable time for dissolution would be mid-1982. If you
have any cormrents  on this course of action please contact me.
Also if you can fill in some of the missing information or add
additional information please let me know.

Charge 2 Collect references or data on comparative studies of soil characteriza-
tion data (only studies of more than two labs are included).

1. Title: Northeast Soil Characterization Study
Author: Richards Cronce, Agronomy Dept., 119 Tyson Bldg., Penn State

University, University Park, PA 16802
Ref: Ciolkosz, E. J. (Ed.) 1980. Proceedings of the 1980 Northeast

Cooperative Soil Survey Conference, Agronomy Series No. 65.
Agronomy Dept., Penn State University, University Park, PA 16802

Contact Person: Richard Cronce, address given under author
Remarks: A report of a nine lab comparative soil characterization study

on ten soil Samples. Only <2 inn material was analyzed. A con-
tinuation of this study is underway, and one additional lab
has been added. A final report is planned for mid-1982.

2. Title: Northcentral Region Laboratory Study
Author:
Ref:
Contact Person: Dick Rust, Dept. of Soil Science, Univ. of Minn.,

St. Paul, MN 55101
Remarks: Ten soil samples were analyzed by eight soil characterization

laboratories; as yet no report has been prepared.
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3.

4.

5.

-6.

7.

8.

Charge 3

. 1.

2.

Title: Compilation of Data for CSSC Reference Soil Samples
Author: J. A. McKeague, B. H. Sheldrick and J. G. Desjardins
Ref: See title and authors. 1978. Soil Research Institute. Central

Experimental Farm, Ottawa, Ontario, Canada KlA OC6.
Contact Person: J. A. McKeague
Remarks: Twenty four laboratories participated

Title: Standardization of Laboratory Procedures for Improving Soil
Correlation Efforts

Author:
Ref:
Contact Person: W. G. Sombroek, International Soil Museum, P.O. Box 353,

6700 A.J. Wageningen, The Netherlands
Remarks: Fifteen to seventeen labs are analyzing about ten soil samples.

Results are scheduled for sumnary in 1982.

Title: The Determination of Particle Size Distribution in Soil:
A Collaborative Study

Author: J. L. 0. Jones, J. J. Kay, J. Park, and C. K. Bishop
Ref: See title and authors. 1980. J. Sci. Food Agric. 31:724-729
Remarks: Eight soil samples were analyzed by twelve labs.

Title: Comparison of Analytical Data From Four Soil Laboratories
on Three Soils of the Kindaruma Area in Kenya

Author: W. G. Sombroek
Ref: Title and author above. 1978. Proceedings

national Soil Classification Workshop. Ed.
F. H. Beinroth. Rio de Janeiro. EMBRAPA.

of the First Inter-
by M. N. Camargo and
SNLCS. 1978. pp. 16-20.

Bldg., Penn State
Title: Analysis of Six Soil Clays
Author: L. J. Johnson, Agronomy Dept., 119 Tyson

University, University Park, PA 16802
R e f :
Contact Person: L. J. Johnson
Remarks: Six soil clays analyzed by six labs in the Northeast region.

Title: Western Region Soil Mineralogy Study
Author:
Ref:
Contact Person:
Remarks:

Collect and disseminate information on the availability of standard
samples for soil characterization analyses.

Title: National Bureau of Standards Set
Address:
cost:
Remarks: Set of samples collected and developed by the Soil Sample

Bank Committee of Soil Science Society of America.

Title: Canadian Soil Set
Address:
cost:
Remarks:
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ATTACWXNT 2

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 variability in soils data within and between
labs.

3. To consider the significance of the variability in the lab
data to soil survey activities.

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 g 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).
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Table 1. Soil samples analyzed and their taxonomic classification.

Series Horizon Classification

Groveton AP coarse-loamy, mixed, frigid Typic Haplorthod
Groveton B2ir
Hagerstown AP fine, mixed, mesic, Typic Hapludalf
Hagerstown
Gilpin AB; fine-loamy, mixed, mesic, Typic Hapludult
Gilpin 82
Honeoye 82 fine-loamy, mixed, mesic. Glossoboric Hapludalf
Vergennes AP very fine, illitic, mesic. Glossaquic Hapludalf
Vergennes 82
Sassafras 82 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 useo 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 0.01 M CaC12.
evel) between labs in the
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Table 3. F values and the statistical levels of significance of the experimental factors for
sand. silt, clay. organic carbon, and 15 atm moisture.

.

.

organic 15atm.
Sand Silt Clay Carbon Moisture

Factor F Sig F Sig F Sig F Sig F Si9

Lab 14.01 * 7.17 l * 3.32 l * 3.b7 * 10.51 l *

Rep(Lab) 1.11 NS 0.41 NS 0.80 NS 0.63 NS 3.77 l *

Soil 12984.21 l * 2921.38 ** 3227.91 l * 2829.46 l * 1181.43 l *

Lab x Soil 20.02 l * 8.28 l * 5.92 ** 9.25 ** 11.25 l '

l = Significant at 0.05 level.
* = Significant at 0.01 level.
NS - Not significant.

Table 4. F valuer and statistical levels of significance of the experimntal  .faCtOrS for
Ca, Hg, la. K. and Ii.

Ca Mg ~Na. K Ii
-

Factor F Sig F Sig F Sig F Si9 F Siq

Lab 31.22 * 2.89 l 1.81 'NS 2b.62 n 31.85 *

Rep(Lab) 6.89 * 0.31 flS 1.89 NS 1.92 NS 0.81 NS

Soil 1453.59 ** 2102.82 l * 485.92 * 211.94 l * 637.47 **

Lab x Soil 22.87 w 40.30 ** 76.02 * 15.69 - 3.34 l *

* - Significant at 0.05 level.
H = Significant at 0.01 level.
NS = Not significant.

Tdble 5. F values and the statistical levels of significance of the experimental factors
for CEC, X8.S.. and soil pH in H?O. in KCL and O.OlM CaCL2.

DH

CEC r B.S. H20 1N KCL O.OlH CaCL2

Factor ---k Sig F Sig F Sig F Sig F .Sig

Lab 10.30 l * 46.55 * 2 0 . 6 0  H 4.62 ** 12.84 l *

Rep(Lab) O.b7 NS b.62 l * 4.63 l * ~7.90 l * 20.72 l *

soi 1 9 4 9 . 3 6  +a 1648.51 l * 1 2 1 5 . 3 8  ** 865.79 l * 1687.73 l *

Lab x Soil 12.38 l * 7.82 l * 13.95 l * lb.10 l * 26.37 l *

* - Significant at .05
l * = Significant at .Ol
NS - Not Significant.

level.
level.

2 3 4



determination of Mg. There was no significant difference between labs
for the determination of Na. There were. no si nificant differences
between the replications within labs (Rep(Lab) s 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 CaCl
There were highly significant differences between the soil samples or$'
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 wfthin 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 indivfdual  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 cornnon  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 practical signifi-
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
soil characterization labs for each soil parameter determined. These
values 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 signfficantly
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 -C s

r
bols

blanks (no data
indicates the sample was not run in duplicate and

indicate no analyses was perfoned.

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 fmm 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.

Percent

Lab Sand Silt Clay O r g .  C a r b o n 15 atm. Moist.

'1 21.4 * 1.3 a 54 .2 t 1.7 b 24.4 f 1.4 b' 1.23 t 0.20 a 12.70 $ 2.15 b

2 23.2 t 2.1 b 54.3 ? 2.6 b 22.5 t 2.1 a 1.28 2 0.05 a 11.12 t 1.07 a
3 1.99 ? 0.17 d

4 25.9 1. 0.9 cd 62.6 2 2.9 b 21.5 f 2.3 a 1.23 2 0.15 a 13.12 t 0.64 b

5 24.3 * 1.4 bc 53.3 2 2.3 b 22.4 2 1.5 a 1.42 ? 0.09 b 10.24 t 0.45 a
6 1.74 C

7 20.7 t 0.7 a 56.7 ? 3.3 c 22.6 * 3.0 a 1.22 * 0.13 a 12.61 + 0.77 b

8 25.7 cd 52.2 b 22.1 a

9 27.5 d 46.7 a 25.7 b 10.73 f 0.90 a

WAN 23.7 * 1.28 53.5 f 2.55 22.6 i 2.07 1.35 *
(5.42)

0.13 11.75 t
(4.8%)

1.02
(9.1%) (9.6%) (8.7X)

Table 7. Ca. Hg. Na. K and Ii data for individual laboratorjes over all soils. Column
values followed by the sama letter indicate no significant differences at the 0.05
level using Duncan's multiple range test.

meg./lOO  gm

lab Ca n9 Na K Ii

1 6.61 * 0.31 b 1.49 * 0.14 b 0.08 f 0.01 ab 0.18 t 0.02 ab 9.10 it 1.72 c

2 5.13 f 1.81 a 1.60 * 0.11 b 0.12 t 0.04 b 0.21 * 0.04 b 9.18 * 1.29 c

3 5.08 t 0.76 a 0.37 * 0.02 a 0.06 * 0.03 ab 0.17 I 0.02 ab 16.60 2 1.40 d

4 9.36 C 1.68 b 0.15 b 0.42 C 7.09 a

5 8.12 ? 0.67 c 1.80 * 0.39 b 0.01 t 0.00 a 0.12 * 0.04 a 8.08 -' 0.66 b

6 9.36 C 1.67 b 0.10 ab 0.19 ab

7 11.32 * 0.74 d 2.37 * 0.11 c 0.08 2 0.02 ab 0.36 ? 0.00 c 7.50 r 0.75 ab

8

9

MEAN 7.45 * 0.86 1.61 f 0.15 0.08 f 0.02 0.22 ? 0.02 9.16 ? 1.16
(11.511) (9.31) (25%) (9.12) (12.7:)
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Table 8. CEC, : Base Saturation. and pH in H20, in KC1 and 0.01 H CdC12  data for individual
laboratories over all soils. Column vdlueS follwed by the sdme letter indicate
no significant difference at the 0.05 level using Ouncan's multiple  rdnge test.

PH
CEC % 8dSe

Lab (mes/lOO pm) SdtWdtiOn Ii70 1N KC1 0.01 fl CdCl?

1 17.38 * 1.93 db

2 16.25 t 1.68 a

3 22.29 t 1.99 c

4 18.70 b

5 18.13 * 1.50 b

6 19.70 bc

7 21.65 t 1.22 c

8

9

47.60 t 4.30 c

43.36 t 8.54 b

24;06 = 2.95 d

61.24 e

53.70 f 2.41 d

57.47 de

61.36 t 2.04 e

5.93 z 0.23 c

5.84 2 0.34 c

5.60 L 0.10 db

5.64 2 0.08 b

6.00 Y. 0.04 c

5.37 d

6.28 t 0.11 d

MEAN 18.77 I 1.66 50.68 * 4.05 5.88 * 0.15
(8.8%) (8.0:) (2.5:)

4.94 2 0.15 b

4.89 t 0.25 b

4.60 f 0.00 a

4.73 db

4.69 ? 0.26 d

4.80 2 0.16
(3.3%)

5.47 * 0.36 b

5.44 t 0.27 ab

5.50 * 0.10 b

5.18 d

5.84 ? 0.11 c

5.55 2 0.21
(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 % base saturation.

Parameter
Level of

Linear Regression Equation R2 sig.

sand (%)

silt (X)

c l a y  (%I

PH (H20)

pH (1 N KCl)

pH (O.O1.M CaC12)

Extr. H (meq/lOO g)

Base Saturation (%)

avg. dev. = 1.65 - (b.OOz)(% sand) 0.00 0.91

avg. dev. = 0.34 + (0.027)(% silt) 0.45 0.03

avg. dev. = 0.85 + (0.013)(X clay) 0.17 0.24

avg. dev. = -0.28 + (O.O83)(pH) 0.68 0.01

avg. dev. = -0.48 + (O.l34)(pH) 0.48 0.02

avg. dev. = -0.15 + (O.O67)(pH) 0.41 0.05

avg. dev. = 0.20 + (O.O79)(extr. H) 0.79 0.01

avg. dev. = 7.50 - (O-039)(% B.S.) 0.37 0.07

.
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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 ?1.28% (5.4% relative), the silt
contents deviated by ~2.55% (4.8% relative) and the clay contents deviated
by 22.07% (9.1% relative). The organic carbon and 15 atmospheric moisture
contents showed average deviations of 20.13% (9.6% relative) and 21.02%
(8.7% relative), respectively.

The exchangeable Ca data for the soil samples varied by 20.86
meq/lOO g (11.5% relative), Mg by i0.15 meq/lOO g (9.3% relative), Na by
+0.02 meq/lOO g (25.0% relative), K by 20.02 meq/lOO g (9.1% relative)
and extractable H by il.16 meq/lOO g (12.7% relative). The cation
exchange capacity values varied by il.66 meq/lOO g (8.8% relative) and
the percent base saturation varied by +4.05X (8.0% relative). The pH
values in H20, 1 N KC1 and 0.01 M CaC12 varied by 20.15 (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 24.05 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 +2.07 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 thre~e methods of determining the soil pH.
This relationship was stronger for the soil pH in H20 (R2 = 0.68
significant at the 0.01 level) than for the soil pH in 1 N KC1 (R$

nd
=

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 R4

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.

.

.
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Figure 1. Average deviation from the mean in the data versus the percent
sand, silt and clay, 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) 2hows 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 to.44 meq/lOO g
(eq. 1).

eq. 1: 0.20 + (0.079)(3 meq/lOO g) = kO.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) = kO.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 IO. 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.

Percent

Soil Sand Slit Clay Org. Carbon 15 Atm. Mist

Gmveton
AP

Groveton
BZir

Hagerstwn
AP

Hagerstwn
82

Gilpin
AP

Gilpin
82

Honeoye
82

Vergennes
AP

Vergennes
82

Sassafras
82

16.9 k 2.8 d

25.2 t 2.8 f

14.3 * 2.1 c

14.3 f 1.6 c

19.2 2 1.2 e

16.5 t 1.8 d

53.3 t 2.0 9

9.0 * 0.4 b

4.1 t 0.8 a

52.7 * 0.6 h

77.0 k 3.1 j 6.1 * 1.2.b

72.5 i 2.3 i 2.3 * 0.9 a

65.9 * 2.4 h 19.8 f 0.8 f

44.2 t 1.5 d 41.5 f 1.0 i

63.7 2 1.5 g 17.1 ? 0.6 e

60.1 f 1.8 f 23.3 f 0.7 g

35.3 + 1.6 b 11.4 f 1.8 c

56.0 f 0.8 e 34.2 f 1.0 h

40.6 * 2.1 c 55.3 * 2.3 j

21.3 t 0.8 a 16.0 t 1.1 d

3.94 ? 0.15 h

1.59 f 0.11 f

1.44 * 0.22 e

0.15 f 0.02 a

1.60 * 0.07 f

0.29 * 0.02 b

0.62 * 0.04 d

2.55 2 0.15 g

ok3 * 0.04 c

0.23 i: 0.02 b

13.81 1 1.50 f

7.42 f 0.61 b

9.92 r 0.83 d

15.50 10.48 g

9.27 * 0.94 c

11.16 k 0.92 e

6.32 * 0.37 a

16.65 f 1.98 h

21.10 * 0.91 i

6.38 * 0.35 a

Table 11. Ca. Hg. Na, K and ii data for individual soils eve; 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 Ca Ho Na K H

Gmveton
A9

Groveton
82

tlagerstovn
AP

Hagerstwn
82

Gilpin
AP

Cilpin
82

Honroye
82

Vergennes
AP

verres~

Sassafras
62

11.72 * 1.92 g

4.01 t 0.76 b

4.79 f 1.03 c

4.22 t 0.86 b

7.98 * 1.65 e

7.49 t 1.47 d

9.58 k 2.56 f

11.79 t 2.23 g

15.29 + 2.74 h

1.61 2 0.59 a

1.37 t 0.20 d

0.70 * 0.11 c

0.40 * 0.09 a

0.43 * 0.07 a

0.63 ? 0.04 bc

0.55 _, 0.09 b

2.82 z 0.84 e

2.90 t 0.44 e

7.18 t 1.31 f

0.34 ? 0.04 a

0.04 f 0.02 bc

0.07 + 0.02 e

0.04 ; 0.02 bc

0.06 t 0.07 de

0.03 t 0.02 b

0.04 f 0.02 bc

0.00 f 0.00 a

0.17 * 0.15 f

0.32 t 0.11 g

0.05 t 0.02 cd

2 4 3

0.18 * 0.06 b

0.21 +. 0.09 c

0.35 2 0.11 f

0.23 f 0.07 d

0.17 f 0.07 b

0.22 f. 0.09 cd

0.10 * 0.07 a

0.26 f 0.09 e

0.44 t 0.13 g

0.12 t 0.07 a

16.63 t 1.30 h

14.03 f 1.28 g

10.95 t 1.36 e

12.59 2 1.45 f

6.16 f 0.54 c *

4.63 t 0.79 b .

0.80 f. 0.18 a

9.10 f 0.63 d

6.12 2 0.72 c

4.84 t 0.52 b



Table 12. CEC, I Base Saturation. and pH in H20, in KCL and in 0.01 M CaC12 data for individual
soils over all laboratories. Colurm  values followed by the same letter indicate no
significant difference at the 0.05 level using Duncan's multiple range test.

Soil
CEC X Base

(meWlO  gm) Saturation H70

PH

1N KCL

Groveton
AP

Groveton
BZir

Hagerstown
AP

Hagerstown
82

Gilpin
AP

Gilpill
82

Honeoye
82

Ver ennes
fP

Vergennes
82

Sassafras
82

29.71 f 1.28 h

18.77 f 0.72 f

16.53 t 1.12 d

17.48 * 0.99 e

14.75 f 1.56 c

12.90 f 1.20 b

13.32 i 3.35 b

24.07 t 2.41 g

29;68  f 0.13 h

6.90 i 0.61 a

44.45 f 5.27 e

26.90 t 4.92 a

33.66 f 6.43 d

28.27 * 5.57 b

59.13 * 6.06 f

63.55 * 7.04 h

93.39 i 2.08 j

61.97 * 5.26 g

77.50 t 4.72 t

30.09 i 7.35 c

6.02 f 0.13 f

6.09 f 0.22 g

5.47 t 0.13 c

4.77 f 0.15 a

6.11 f 0.22 g

5.96 t 0.26 e

7.33 +. 0.36 1

5.75 t 0.20 d

6.45 f 0.22 h

5.02 i 0.13 b

5.18 * 0.11 f

4.99 i 0.16 e

4.49 * 0.05 c

3.59 * 0.09 a

5.13 .t 0.09 f

4.74 * 0.21 d

6.32 f 0.54 g

4.80 t 0.05 d

5.01 t 0.16 e

3.97.~i 0.15 b

0.01 H CaCL2

5.64 t 0.09 e

5.71 f 0.34 f

5.16 f 0.21 c

4.30 * 0.16 a

5.82 t 0.25 g

5.63 * 0.27 e

7.00 f 0.32 i

5.50 i 0.20 d

6.17 f 0.23 h

4.47 f 0.11 b

,

I
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Conclusions

this study show that
The soil characterization data generated by the laboratories in

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 +25.0 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. Thisfact
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.

Recormnendations

It is recommended 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.

Reference

Goodnight, James H. 1979. GLM Procedure Reference. In SAS Users
Guide, 1979 edition. Jane T. Helwig and Kathryn K Council (eds.).
SAS Institute, Inc., Raleigh, N.C. pp. 237-263.
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A P P E N D I X

WESTERN REGIONAL TECRNICAL  WORK PLANNING CONFEREWCE FOR SOIL SURVEY

PURPOSE, POLICIES AND PROCEDURES

I . Purpose of Conference

The purpose of the Western Regional Technical Work Planning Conference
is to bring together Western States representatives of the National
Cooperative Soil Survey for discussion of technical and scientific
questions. Through the actions of committees and conference
discussions, experience is’suutmarized and clarified for the benefit of
all; new areas are explored; procedures are symthesized;  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 Cooperative Soil Survey Technical Work Planning Conference.

II. Membership

A . Permanent  Voting Membership

Permanent voting members of the Conference are the following:

The SCS state soil scientist of each of the 13 western states:
Alaska, Arizona, California, Colorado, Hawaii, Idaho, Montana,
Nevada, New Mexico, Oregon, Utah, Washington, Wyoming

The experiment station or university soil survey leader of each
of the 13 western states

The Principal Soil Correlator  of the western states
One representative of the Soil Survey Laboratory at Lincoln
One representative of the Cartographic Staff, SCS, Portland
One representative of the Engineering Staff, SCS, Portland
Ona representative of each of the 7 Forest Service regional

offices in the western states (Regions 1-6 and 10)
The area soil scientist from the three Bureau of Indian Affairs

area office active in NCSS: Window Bock, AZ; Albuquerque, NM;
Portland, OR

One representative’of the Bureau of Land Management. Denver
Service Center

The state soil scientist (BLM) of 11 western states:
Alaska, Arizona, California, Colorado, Idaho, Montana, Nevada,
New Mexico, Oregon, Utah, Wyoming

One representative of the Bureau of Reclamation
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B. Extra, Non-Voting Membership

Special invitation may be given to a number of other individuals
to participate in specific conferences. Any soil scientiet or
other technical specialist of any state or federal agency whose
participation is helpful for particular objectives or projects of
the Conference may be invited to attend. These extra participants
do not vote on issues of Conference policy and procedures.

I I I . Officers

A. Chairman and Co-Chairman

A chairman and co-chairman of the Conference are elected to serve
for two-year terms. Elections are held during the biennial business
meeting. Election of officers follows the selection of a place for
the next meeting. Officers rotate among agencies. That is, the
chairman-elect must be of a different agency than the past chairman.
Similarly, the co-chairmen must be of a different agency than the
chairman.

Reeponsibilities of the chairman include the following (specific
tasks may be delegated to the co-chairman):

1.

2.

3.

4.

5.

6.

7.

a.

9.

Planning and management of the biennial conference.

Function as a member of the Steering Committee.

Issue announcement and invitations to the Conference.

Organize the program of the Conference, aelect presiding
chairman for the various sessions, write the program, and
have copies of the program prepared and distributed.

Make necessary arrangement for lodging accommodations for
Conference members, for food functions, for meeting rooms
(including committee rooms), and for local transport on
o f f i c i a l  f u n c t i o n s .

Assemble the Proceedings of the Conference, have them
dupl icated,  and dis tr ibute  them.

Provide for appropriate publicity for the Conference.

Preside at the business meeting of the Conference.

Maintain Conference mailing list and turn It over to
incoming chairman.
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Responsibilities of the co-chairman include the following:

1. Function as a member of the Steering Committee.

2. Act for the chairman in the chairman's absence or disability.

3. Perform duties as assigned by the chairman.

B. Steering Committee

A Steering Committee assists in the planning and management of
biennial meetings. including the formulation of committee member-
ships and selection of committee chairman. The Steering Committee
consists of the following members:

Principal Soil Correlator, Western States (chairman)
The Conference chairman
The Conference co-chairman
The Conference past chairman

(See Attachment A)

C. Advisors

Advisors to the Conference are a SCS State Conservationist
(usually, but not necessarily, from the state where the Conference
Is held) and an Experiment Station Director (usually, but not
necessarily, from the state where the Conference is held).

D. Committee Chairman

Each Conference committee has a chairman. Chairmen are selected
by the Steering Committee.

I V . Meetings

A. Time of Meetings

The Conference convenes every two years, in even-numbered years.
It is held during the second full week of February.

B. Place of Meetings

The Conference shall be held in San Diego, California. During the
biennial business meeting, invitations from the various states are
considered, discussed, and voted upon. A simple majority vote
decides the location of the next meeting, if it is to be other
than in San Diego.

.
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V. Committees

A .

B.

C.

D.

E.

Host of the work of the Conference is accomplished by duly
constituted official cormsittees.

Each committee has a chairman. A secretary, or recorder, may be
elected by the committee, or selected by the chairman, if necessary.
Committee chairmen are selected by the Steering Committee.

The kinds of coannittees  and their members are determined by the
Steering Committee. In making their selections, the Steering
Committee makes use of expressions of interest filled by the
Conference members.

Each committee shall make an official report at the designated
time at each biennial Conference. Committee reports shall be
duplicated and copies distributed as follows:

One copy to each member‘cvhether  present or not) and
participant in the Conference.

Fifty copies to the Staff Leader, National Cooperative
Soil Survey, SCS, for distribution to other regional
conferences and their committees.

Note : Chairmen of Committees are responsible for submittal of
committee reports promptly to the Chairman of the
Conference. The Conference Chairman is responsible
for duplication and distribution of committee reports.

Much of the work of committees will, of necessity, be conducted
by correspondence betveen the time of biennial conferences.
Committee chairmen are charged with responsibility for initiating
and carrying forward this vork.

VI. Amendments

Any part of this statement for purposes, policy, and procedures may be
amended at any time by simple majority vote of the Conference permanent
voting membership.

.
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ATTACHMENT A

THE STEERING COMMITTEE

of the

WESTERN REGIONAL TECNNICAL WORK PLANNING CONFERENCE FOR SOIL SURVFl

I. Membership

The steering Committee consists of four members, as follows:

Principal Soil Correlator,  Western States (the chairman)
The current (or forthcoming) conference chairman
The current (or forthcoming) conference co-chairman
The immediate past conference chairman

Men&e&hip changes upon election of officers at the regional work
planning conference.

I I . Meetings and Communications

A .

B.

C.

l

.

Regular Meetings

At least one meeting is held at each regional work planning
conference. Additional meetings may be scheduled by the
chairman if the need arises.

Extra Meetings

Meetings of the Committee may be held between regional conferences
if convenient and necessary.

Coormunications

Most of the Camnittee’s communications will be in writing.
Copies of all correspondence between members of the Conrmittee
shall be sent to the Chairman.

I I I . Authority and Responsibilities

A. Conference Members and Participants

1. The Steering Committee formulates policy on Conference member-
ship and participation, but final approval or disapproval of
changes in policy is by vote of the Conference.

2. The Steering Committee makes recommendations to the Conference
for extra and special participants in specific regional conferences.
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XII. Authority and Responsibilities (cont’d)

B.

C.

D.

Conference Committees and Committee Chairmen

1. The Steering Committee formulates the Conference committee
membership and selects committee chairmen. Insofar es
possible, it is guided by expressions of individual preferences
and interes es.

2. The Steering Committee is responsible for the formulation and
transmittal to CormDittee  chairmen of charges to committees.

Conference Policies

‘She Steeritig Committee is responsible for the formulation of
statements of Conference policy. Final approval of such statements
Is by vote of the Conference.

Liaison

The Steering Committee is responsible for maintaining liaison
between the regional conference end (a) the Western Regional Soil
Survey Work Group, (b) the Western experiment station directors,
(c) the Western state conservationists, (d) the national end state
offices of the Soil Conservation Service, (e) regional and national
offices of the Forest Service, the Bureau of Indian Affairs, the
Bureau of Land Management, and the Bureau of Reclamation, (f) the
Western Soil and Water Research Comittee,  and (g) other cooperating
and participating agencies.
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ATTACHMENT B

PERMANENT VOTING MEMBERSHIP LIST

of the

WESTFRN REGIONAL TECHNICAL WORK PLANNING CONFERENCE FOR SOIL SURVFX
,

4
I. State Soil Scientists, Soil Conservation Service:

1. Alaska

2. AriZOlW

3.. California

4. Colorado

5. Hawaii

6. Idaho

7. Montana

0. Naw Mexico

9. Nevada

10. Oregon

11. Utah

12. Washington

13. Wyoming

Louis A. Fletcher, Soil Conservation Service, USDA,
Suite 129. Professional Center, 2221 E. Northern Lights
Blvd., Anchorage, Alaska 99504

Douglas S. Pease, Soil Conservation Service, USDA,
3008 Federal Building, Phoenix, Aritona 85025

Rona1d.R. Hoppes, Acting, Soil Conservation Service, USDA,
PO Box 1019, Davis, California 95616

Thomas W. Priest, Soil Conservation Service, USDA,
PO Box 17107, Denver, Colorado 80217

Harry Sato, Soil Conservation Service, USDA,
PO Box 50004, Honolulu, Hawaii 96850

Shelby H. Brownfield, Soil Conservation Service, USDA,
304 N. Eighth St., Room 345, Boise, Idaho 83702

Jack W. Rogers, Soil Conservation Service, USDA,
PO Box 970, Bozeman. Montana 59715

Garv Muckel. Soil Conservation Service. USDA.
PO Box 2007; Albuquerque, New Mexico i17103 _

Edmund A. Naphan. Soil Conservation Service, USDA,
PO Box 4850, Reno, Nevada 89505

Gerald J. Latshaw, Soil Conservation Service, USDA,
1220 S.W. 3rd Ave., Portland, Oregon 97204

Dr. T. B. Hutchings, Soil Conservation Service,
USDA, Federal Bldg., Room 4012, Salt Lake City,
Utah 94138

Jack J. Rasmussen, Soil Conservation Service, USDA,
US Courthouse, Room 360, Spokane, Washington 99201

George Hartman, Soil Conservation Service, USDA,
PO Box 2440, Casper, Wyoming 82601
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II. University or Experiment Station Soil Survey Leaders:

1. Arizona

2. California

3. Colorado

4. Hawaii

5. Idaho

6. Montana

7. Nevada

a. New Mexico

9. Oregon

10. Utah

11. Washington

12. Wyoming

Dr. D. M. Hendricks, Dept. of Agrlc. Chemistry 6
Soils, Univ. of Arizona,,Tucson, Arizona 85721

Dr. Gordon Huntington, Dept. of Soils & Plant
Nutrition, Univ. Of California,  Davis, California 95616

Dr. R. D. Heil, Agronomy Dept., Colorado State
University, Fort Collins, Colorado 80521

Dr. H. Ikawa, College of Tropical Agriculture,
Univ. of Hawaii, Honolulu, Hawaii 96822

Dr. M. A. Fosberg, Dept. Biochemistry 6 Soils,
Univ. of Idaho, Moscow, Idaho 83843

Dr. G. A. Nielsen, Dept. Plant & Soil Science,
Montana State College, Bozeman, Montana 59715

Dr. F. F. Peterson, Plant, Soil 6 Water Science
Divn., Univ. of Nevada, Reno, Nevada 89507

Dr. LeRoy Daugherty, Dept. of Agronomy, New Mexico
State University, Las Cruces, New Mexico 88001

Dr. G. H. Simonson. Dept. of Soils, Oregon State
University, Corvallis, Oregon 97331

Dr. A. R. Southard. Soils 6 Meteorology Dept.,
Utah State University, Logan, Utah 84321

Dr. Raymond Gilkerson, Dept. of Agronomy, Washington
State University, Pullman, Washington 99163

Dr. Larry C. Munn, Dept. of Soils. University of
Wyoming, Laramie, Wyoming' 82070

III. Principal Soil Correlator or Representative:

Western States Richard W. Kover, Soil Conservation Service, USDA,
WTSC, 511 NN Broadway, Room 511, Portland, Oregon 97209 *

IV. Soil Survey Laboratory, SCS, Lincoln: l

Dr. W. D. Nettleton. Soil Scientist
National Soil Survey Laboratory
Room 345, Federal Bldg., US Court House
Lincoln. Nebraska 68508
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V. Cartographic Staff. SCS, #Portland:

Dome1 Stalling, Soil Conservation Service, USDA,
WTSC, 511 NW Broadway. Room 511. Portland, Oregon 97209

VI. Rugiueeriug Staff, SCS. Portland:

Robert Nelson, Soil Conservation Service, USDA.
WTSC, 511 N'W Broadway, Room 511, Portland, Oregon 97209

VII. Forest Service Western Regional Representatives:

1. Region 1

2. Region 2

3. Region.3

4. Region 4

5. Region 5

6. Region 6

7. Region 10

VIII. Bureau of Indian

Aerb Eoldorf. Forest Service, USDA, Missoula,
Montana 59801

Hayden Rounsaville. Forest Service, USDA,
11177 W. 8th Ave., PO Box 25127, Lakewood
Colorado 80225

J. Oven Carleton. Forest Service, USDA, 517 Gold
Ave., SW, Albuquerque, New Mexico 87101

Tom Collins, Forest Service. USDA, Federal Bldg.
Ogden. Utah 84401

Charles Goudey. Forest Servide, USDA, 630 Sansome
Street, San Francisco, Califoruia 94111

D'. R. T. Meurisse,. Forest Service, USDA,
PO Box 3623, Portland, Oregon 97208

'Dr. E. Gross, Forest Service, USDA, PO Box 1628,
Juneau. Alaska 99801

Affairs:

Donald Jones, Bureau of Indian Affairs, USDI,
PO Box 3785, Portland, Oregon 97208

Thomas Wiggins, Bureau of Indian Affairs, USDI,
Navajo Indian Reservation, Window Rock, Arizona 86515

.

Henry Waugh, Bureau of Indian Affairs, USDI,
Box 8327, Albuquerque, New Mexico 87108

Robert A. Klink, Bureau of Indian Affairs, USDI,
PO Box 7007, Phoenix, Arizona 85011

I X . Bureau of Land Management:

Jim Stone, Bureau of Land
Service Center, Bldg. 50,
System. Denver, Colorado
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X . State Soil Scientists, Bureau of Land Management:

1. Alaska

2 . ki20lla

3. California

6. Colorado

5. Idaho

6. Montana

7. Nev lfexico

8. Nevada

9. Oregon

10. Utah

11. Wyoming

Lyle Linnell, Bureau of Land Management, USDI,
555 Cordova St., Pouch 7-512, Anchorage, Alaska 99501

Robert Roudabush. Bureau of Land Management, USDI.
2600 Valley Bank Center, 201 N. Central Ave..
Phoenix, Arizona 85073

Marty Townsend, Bureau of Land Management. USDI,
Federal Office, Bldg. Room E-2861, 2800 Cottage Way,
Sacramento, California 95825

Ernest Wessvick, Bureau of Land Management, USDI,
Room 700, Colorado State Bank Building, 1600 Broadvay,
Denver, Colorado 80202

Gary Madenford, Bureau of Land Management, USDI,
Room 398, Federal Buildlog. 550 W. Fort Street,
PO Box 062. Boise. Idaho 03726

Myron Rollins, Bureau of Land Management, USDI,
Granfte Tower, 222 N. 32nd St., PO Box 30157,
Billings, Eloatana 59107

Verlyn Saladen, Bureau of Land Management.  USDI,
Box 1669, Santa Fe, New Mexico 87501

Jerry Barman. Bureau'of Land Managesxnt,  USDI,
Federal Bldg., Room 3008, 300 Booth St., Rena. Nevada 89509

Byron Thomas, Bureau of Land Management, USDI.
729 NF. Oregon St.. PO Box 2965, Portland, Oregon 97208

Charles Case. Bureau of Land Management, USDt,
University Club Bldg., 136 E. South Temple,
Salt Lake City, Utah 86111

William Crane, Bureau of Land Management, USDI,
2515 Warren Ave., PO Box 1828, Cheyenne. Wyoming 82001

X I . Bureau of Reclamation:

Richard Piper, Head, Land Utilization, Denver *Federal
Center, Denver, Colorado 80225

b
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INTRODUCTION

The purpose of the Western Regional Technical Work-Planning Conference
is to bring together Western States representatives of the National
Cooperative Soil Survey for discussion of technical and scientific
questions. Through the actions of committees and conference dis-
cussions, experience is sumarized 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 in-
dividual members and State conference for transmittal~to  the National
Cooperative Soil Survey Technical Work-Planning Conference.

This was the first time that all of the state soil scientists from
the Bureau of Land Management and the area soil scientists from the
Bureau of Indian Affairs active in NCSS were present as permanent
voting members. We appreciated their active participation along with
the other members.

These proceedings represent many of the current ideas within the west-
ern states on the acceleration of soil surveys and how to make them
more usable.

Douglas S. Pease
Conference Co-chairman

.
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Western Regional Technical
Work-Planning Conference for Soil Surveys (NCSS)

San Diego, California
February 10-15, 1980

S u nday, February 10 - 4:00-7:00  p.m. - Registration

Monday, February 11

7:30-8:00  a.m. Registration - Kon Tiki Room

General Session - Kon Tiki Room

8:00-8:20 Announcements and Introductions

8:20-8:35 welcome and Comments

8:35-8:50

8:50-9:lO

Chairman - Douglas Pease

Gene Sullivan, Deputy State Conservationist
SCS, Davis, California

Role of Management in the Soil Survey Program
Richard Swenson, Assistant State Conservationist
SCS, Phoenix, Arizona

Transition from Soil Mapping to Application of Soil
surveys
Don Robertson, Assistant Director, West Technical Service
Center, SCS, Portland, Oregon

9: lo-9:45 Soil Survey Program, General Remarks
Klaus Flach, Assistant Administrator for Soil Survey
SCS, Washington, DC

9:45-lo:oo

lO:OO-10:20

Break

Role of the Agricultural Experiment Station in the Soil
Survey
Ralph Young,.Director  of the Agricultural Experiment
Station, Reno, Nevada

10:20-lo:50

10:50-11:20

The State of Affairs in Soil Survey
R. W. Arnold, Director, Soil Classification and Correlation,
SCS, Washington, DC

Looking Ahead for the 80’s - A Committee Report
James Culver, State Soil Scientist, SCS, Lincoln, Nebraska

11:20-12:oo Discussion Period
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12:00-l:oo Lunch

Chairman - Fred Peterson

l:OO-1:25 Mapping Terrestial Ecosystems
Forest Service, Albuquerque, New Mexico

1:25-2:lO Land Form Sequence in Basins
Fred Peterson, Professor of Soil Science
University of Nevada, Rena, Nevada

2:10-2:30 Status Report of Erosion Measurements
Gordon Huntington, Lecturer and Specialist in Soil
Morphology, University of California, Davis, California

2:30-3:00 Discussion'Period

3:00-3:15 Break

3:15-5:oo Committee Review. of Draft Reports
Committee 1 - Kon Tiki Room
Committee 2 - Kon Tiki Room
Committee 3 - Moana Room
Committee 4 - Moana Room
Committee 5 - Mai Tai Room

Tuesday, February 12

a:oo-11:15 Discussion Groups

11:15-12:oo Committee Chairmen meet with,Recorders

12:00-l:oo Lunch

l:OO-3:oo Discussion Groups Continued

3:00-3:15 Break

3:15-5:oo Committee Chairmen meet with Recorders

Wednesday, February 13

a:oo-5:oo Field Trip
Terry Cook, George Borst, and Dick Kover - Tour Leaders
Participants will leave the motel at 8:00 a.m. by bus for
a transect of soils in the northern part of San Diego County,
California. The tour will give us an opportunity to observe
the utility of laboratory data and the classification of the
soils.



Thursday, February 14

General Session - Ken Tiki Room

Chairman - Fred Peterson

8:OO Agency Reports
8:00-8:25 Agricultural Experiment Station - Al Southard
8:25-8:40 Bureau of Indian Affairs - Henry Waugh
8:40-9:00 Bureau of Land Management - Jack Chugg
9:00-9:15 Forest Service - Tom Collins
9:15-9:40 Soil Conservation Service - Mel Williams
9:40-lo:oo  . Water and Power

lO:OO-10:15 Discussion Period

10:15-10:30 Break

10:30-12:00 Individual Agency

12:00-l:oo Lunch

General Session -

Resources Service - D. Piper

Meetings

Km Tiki Room

Chairman - Douglas Pease

l:OO-3:oo

3:00-3:15

3:15-5:oo

Business Meeting

Break

Committees Meet with Recorders to Complete Reports
Conrmittee 1 - Kon Tiki Room
Committee 2 - Ken Tiki Room
Committee 3 - Ken Tiki Lounge
Committee 4 - Moana Room

Friday, February 15

General Session - Ken Tiki Room

Chairman - Fred Peterson

8:00 Committee Reports
8:00-8:30 Committee 1 - Ed Nephan
8:30-9:00 Committee 2 - Dick Dirking
9:00-9:30 Committee 3 - Owen Carleton
9:30-IO:00 Coarmittee  4 - LeRoy Daugherty

lO:OO-10:15 Break

10:15-10:45 Coonnittee 5 - Shelby Brownfield

10:45-11:15 Discussion Period

11:15 Adjourn



Minutes of Busineba Meeting

.

The business meeting of the Western Regional Technical Work Planning Confer-
ence for Boil surveys was held on February 14. 1980 at the Catamaran Hotel,
San Diego, California.

The meeting was opened by conference chairman Douglas Pease.

The motion was made, seconded and passed to amend the constitution to have
a chairman and co-chairman at future conferences, rather than a chairman and
vice-chairman.

Tom Priest made a motion that San Diego, California be selected a6 the perman-
ent location of the Western Regional Technical Work Planning Confeyence.  Ed
G~OBB  seconded the motion. After considerable discussion the motion passed
with 24 in favor and 14 opposed.

Fred Peterson made a motion to amend section IIIA of the constitution to
delete the phrase  ‘becsuse officers muat  be from the state where that meeting
is to be held.” The motion was seconded and passed.

Ed Naphan  made the motion that nomination for officer6 be from the floor.
Harry Sato seconded the motion. It passed.

Charles Goudey. U. S. Forest  Service, was nominated as chairman. Jack Chugg,
Bureau of Land Management, waB nominated as co-chairman. They were elected
by acclamation.

The motion was made to recoannend  to the steering cormnittee  that a coowittee
for 1982 conference consider “review of educational requirements in view of
changing direction of NCSS in coming years.)l The motion was seconded and
passed.

The meeting adjourned.



Transition from Soil Mapping to Application of Soil Surveys

There have been a number of new happenings since last time this group
met in San Diego 2 years ago. Environmental causes have not so much
lessened as other causes have accelerated in their emphasis. The energy
shortage has once again become very real. Attendant to this is the
question of surface mining and the ever-increasing demands for water.
There is the "sagebrush rebellion," which is impacting soil scientists
with respect to their access to the land to do mapping. It is impacting
the soil survey from the standpoint of reduced taxes and reduced services
from the states. We have recognized China and detente with Russia has
cooled, which has had an impact on the amounts and kinds of exports.
The priority on growing certain kinds of crops make soil interpretations
relevant to that. All our agencies have new leadership; the Forest
Service has a new chief; ,the Soil Conservation Service has a new adminis-
trator who probably will be soon identified as chief; the Denver Service
Center of the BLM has changed its organization. There is now the Senior
Executive Service with new kinds of leadership. There is the impact of
new authorities and policy and.new legislation such as those affecting
the Bureau of Land Management, the Extension Service with RREA, the
Forest Service with RPA, the Soil Conservation Service and USDA with the
Soil and Water Resource Conservation Act of 1977, commonly called RCA.
There is the first report of RCA due in 1980. A good deal of what is in
that report will have been based on soils data and the National Resources
Inventory. There is a whole new emphasis on public involvement. USDA
now has a draft resource appraisal of soil and water and related resources,
a proposed program, and an Environmental Impact Statement, which addresses
soil and water conservation problems. USDA will soon be calling on the
public through 18 nationwide public meetings plus many more meetings
within states to help decide what the soil and water conservation programs
for the future will be. Through a nationwide poll conducted by Louis Harris
and Associates we now have for the first time public opinion expressed
through this process on what the people of this country think about soil
and water conservation, its priorities, and needs for the future. Very
encouraging response on the part of the people concerning the need for
increased emphasis in the field of soil and water conservation and a
commitment on the part of all the people to contribute to such a cause.
USDA now has for the first time an official policy on range wherein
inventory is one of the key elements.

There have been these and undoubtedly other significant happenings that
I have overlooked which have a decided impact on soil surveys, and
within soil surveys itself there have been changes. The increased
efforts to complete soil surveys on public lands, the increased recog-
nition of the value of computer assisted writing, the new forms of
technology transfer that are being used. As of today the National

Presented at Western Regional Technical Work Planning Conference for
Soil Surveys (NCSS) by Donald R. Robertson, Assistant Director, West
Technical Service Center, Soil Conservation Service, Portland, Oregon,
February 11, 1980.
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Cooperative Soil Survey is closing in on the completion of field mapping
on private land. In the State of Hawaii the soil survey is completed.
In New Mexico it is nearing completion. The State of Washington is
nearing completion on private land. We are seeing better data used,
better correlations, better interpretations. We are seeing information
received through RPA, RCA, and environmental evaluations all contributing
toward better soils data as well. We are seeing an increasing rate of
soil survey accomplishment on the public lands.

It seems to me all this calls for some new examinations of the status of
soil surveys to assure that we make the most effective use possible of
our soil survey capabilities to meet projected needs. I think we need
to ask ourselves today who are we doing the soil survey for, who is our
clientele? Is our clientele different in the west than other parts of
the country? Is it different in the central valley of California versus
the southwest desert versus the energy rich resource areas of Wyoming,
Montana, and Colorado, versus the urbanizing areas around Seattle and
Portland and many other locales? Must every soil survey report look
just like the last one that came off the press? Must a report covering
a few large ranch operations look the same, including the number of
copies, format, etc., as it does for a rapidly developing area? Should
the agencies have more responsibility for their own quality control?
Are the universities teaching their soil scientist aspirees that the
future in soils may be less inwardly oriented toward taxonomy and nomen-
clature, research and self analysis, and more outward oriented toward
dealing with the public and helping scientists and the public decide
early on what we are making this survey for if it doesn't meet the needs
of its users. How do we sell the soil survey to the people; how do we
display it to the people so that they can understand it? How do we, at
the same time, provide better interpretations for advancing technology?

The transition from field mapping to soil technology application is
gradual, but its more imminent every day. There is an interesting and
exciting new future for soil scientists who will take soil surveys more
and better grounded scientifically, make better and better interpretations,
massage these for the various publics and become more and more integrated.
with the people who use the information to make more effective decisions.
After all, decision making is the ultimate test.

To help guide us in this future effort there's the National Soil Survey
Plan and draft development. A look into the future includes a need for
more and better institutional arrangements. We need to be planning now
for a significant reorientation in our approach to using soils data. We
need to truly accept the fact that the soil survey is an interdisciplinary
process and cannot be ruled over by soil scientists to the exclusion of
the other disciplines. The new breed of soil scientists may be more
concerned with those who are out there and what they do and less concerned
with what's in here.

I know what I've said is not new; we've dealt with it before; you will
be dealing with it this week. Good wishes for a broadening and outward
looking experience this week.
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Activitien  df URCC - 30 - 1979

Ansambled  by A.R. Southard

This report represents an abbreviated listing of the activities by

State Experiment Stations personnel related to Soil Surveys. Publications

are the Appendix II.

Arizona

Report appended

California

General Soils Map in progress
Field reviews
Agricultural ratings and soil interpretations
Soil Sampling and laboratory characterization
Development of Archives and study center for official type locations

of  soi l  ser ies
Erodibility studies on 20 benchmark soils
Soil moisture and temperature transects

Publication of prime farmland maps
Soil resource data management systems
Organic matter and nutrient cycling in Agro-ecosystems of Great

Plains of the United States and Canada
Evaluation of geologic material as plant growth medium
Assessment of erosion and nutrient budgets based on “virgin soil”

characterizatian  data

Hawaii

Benchmark network continues and now involves 3 soil families in
Hawaii, Puerto Rico, Brazil, Indonesia, Philippines and Cameron
Land evaluation for expansion of macadamia nut production
Reclassification of Andepts under the proposedAndisol  Order

Idaho

Soils atlas of the state
Range vegetation - wildlife habitat as related
Loess  studies
Spodosol study
Forest habitat studies
Fragipan studies

to soils

12



Hontard

General soils map and bulletin in final stages
Potentials and compaction hazards in forested soils
Energy requirements. for tillage
Land use map from LANDSAT imagery
Computer network in 50 counties using Flexcrop model
Computer selection of a new ag research center
Research includes work on mine spoils, soil temperature related to

K response in wheat and soil potentials of 35 sites.
Happing of geology and geomorphology of a county prior to initiation

of a soil survey.

New Mexico

Report appended

Nevada

Soil sampling and characterization
Interagency training courses
Field review
Collected soil temperature in NE Nevada
Drafted interagency position papers on subjects of common interest

in soil survey.

Field reviews
Soil sampling and characterization
So11 temperature data collection
Plant-soil relations studies in 3 sagebrush subspecies
Productivity index ratings for soil mapping units in western Oregon.
Graduate thesis-

.Cley formation in ultisols and alfisols
Genesis of soils formed in loess and ash
Soil productivity indices
Soil variability in mapping units

Utah

Provided 4 soil scientists to soil survey parties
Field reviews
Soil characterization
Publication of important farmland bulletins
Research-

Paleborolls with depositional disconrinuities;  soil development on
Lake Bonneville terraces; soil genesis on Tehran, Iran watershed,
soil survey in Cape Verde Islands; examination of cambic and

13
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argillic horizons with ficanning electron microscope; use of
cluster analysis in evaluating range sites; and genesis of humocky
soils on strip structural plains.

Washington

Field review in 5 state forest projects
Manuscript review for 2 counties
Soil - forests site work in 3 counties
Soil interpretations for commercial forests
R e s e a r c h  -

benchmark soils; tephra chronology; manis’mastodon  site; surface
charge related to nutrient release from micas: stability of wnt-
morillonite in spodic horizons; and effects of iron and aluminum
coatings on surface charge.

Wyoming

No reported activities
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University of Arizona - David M. Readricks and Donald F. Post

Continued progress has been made this pest year in the application of machine
process satellite data to mapping soils. A thesis by Walter Lucas entitled
“Relationship of Landsat Spectral Date with Earth Surface Features on Simi-Arid
Rangelands” describing results of a study near Winkelman. Arizona, is essentf-
ally completed. A contract from the Coronado National Forest enabled us to pro-
duce spectral maps for about 500,000 acres of lend in the Chiricahus Mountains.
Marc Kaplan, Coronado Forest Service Soil Scientist, has been utilizing this
product and results to date look promising. In addition to this map. we are also
generating a spectral map for~the Peloncillo Mountains in extreme southeastern
Arizona and southwestern New Mexico end will continue to evaluate this product
to assist with the soil survey of that area. John Kelsey,  Soil Scientist on the
Tonto National Forest, has also been using spectral data end has made major con-
tributions to the study.

In addition to these studies, Scott Hutchinson and Steve Levine, Soil Scientists
with the Soil Conservation Service at Douglas and Tucson, respectively, have
indicated an interest in investigating this technology and applying it to their
survey area. We are producing spectral maps for approximately 75.000 ewes of
rangelands north of Douglas and are planning to vork with Rutchinson in the
evaluation of this information. Limited resources prohibit us from also vork-
ing with Levine.

An order 2 soil survey for 3,600 acres of Papago Farms was completed. This M S

a contract from the Papago Tribe and, in addition to the soil survey, involved
a very detailed sampling for lab characterization and evaluating the soils
for agricultural production potential. Detailed management recommendations were
prepared based on the field and lab studies.

Rro new studies recently initiated include the susaaariaation  of soils lab data
for the State of Arizona to help us better understand Arizona  soils and their
properties. The evaluation of field testing kits as to their accuracy in measurr
ing selected soil parameters is also being carried out.

Laboratory characterization studies of important soils are continuing, The
characterization work on the soils from the ponderosa pine zone of the Beaver
Creek Area is nearly complete. This vork represents the most in-depth compre-
hensive study ever made of a group of Arizona soils.

Study of the soils on Greens Peak is continuing. A paper summarizing some of
the results of this research completed to date was presented at the snnualmeet-
ings of the Soil Science Society of America in Fort Collins, Colorado on August
6, 1979. Samples from additional pedons were collected including clad samples
for bulk density determinations and for thin section preparation. Additional
work planned on the soils from Greens Peak include micromorphology,  clay mineral-
ogy, determination of inorganic P fractions. characterization of the organic
matter, charge chacterisation  and possibly opal phytolith determinatians  as
our limited time and resources permit.

We are collaborating with the Southwest Rangeland and Watershed Research Center
(SPA) in applying a Hicrotrac particle size analysis system to soil and watert-
shed sediment samples. Ray Haverland,  a P&D. student, is the main person work-
ing on this.
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we are also cooperating with the U. S. Geological Survey (Menlo Park) in soil
chronosequence study in the Los Angeles basin. Les McFadden, a Ph.D. student
in Geosciences at the University of Ariaona, and also an employee of the USGS,
is working on this. We are working with him in the laboratory characterization
studies.

New Mexico State University -L. A. Daugherty

A soil moisture project funded by the Soil Conservation Service has been
conducted by NXXI Agricultural Experiment Station. Mean annual soil temperatures,
precipitation, and soil moisture regimes were determined for four plant
communities in central New Uexico. The plant cotmaunitiea under study included
blue grams grasslands, one-seed juniper and pinyon pine woodlands. pinyon pine
sod aligator juniper woodlands, and ponderoaa pine forests. Soil moisture was
measured with s neutron probe, and the soils of each site were classified into
s soil moisture regime for each of three soil moisture control sections computed.
The soil moisture control section was computed for three initial soil moisture
content levels. The sites were grouped by plant community, and long-term
moisture regimes were estimated for each community. The blue grama grasslands
were classified into the ustollic subgroup of the etidic soil moisture regime.
In lower areas of the ssme landscape. where water msy collect or run over the
site, a deep, dark surface may form. Soils in this situation were classified
into the pachic subgroup of the uatic soil moisture regime. The classification
of the one-seed juniper and pinyon pine woodlands ranged from the aridic to the
typic subgroup of the uatic soil moisture regime. Pinyon pine and alligator
juniper woodlands were classified into the same soil moisture regimes as the
one-seed juniper and pi.nyon pine woodlands. The ponderosa pine forest soils
classification ranged from the typic to the udic subgroup of the uatic soil
moisture regime. All sites were classified into the meaic soil temperature
regime except the lowest site in the blue grams grasslands. which was thermic.
The measured soil moisture regimes agreed with the Newhall node1 for the blue
grams grasslands site, but disagreed for the other plant communities. The
sites had unusually high precipitation.

Over 100 pedona, selected jointly by the Bureau of Land Management, the
Soil Conservation Service and New Mexico Agricultural Experiment Station,
have been characterized. The main thrust of this project has been the charsct-
eriastion of soils situated on National Resources Land in Sierra, Chavea.
Sandoval, Lincoln, Rio Arriba. Socorro, and Catron counties, New Mexcio.
The described and ssmpled soils represent Aridisola, Alfiaola, Hollisols,  and
Entisols. The following physical and chemical analyses have been done on
the samples: texture, organic carbon, nitrogen, water retention, pR, electrical
conductivity, carbonates, soluble Cations, exchangeable cations, gypsum and
cation exchange capacity.

Over 15,000 scres have been mapped order 2 by the NM Agricultural Experiment
Station in the coal fields of northwestern New Mexico. These soils were
interpreted for use as s source of topsoil.

NMSU representatives attend numerous field reviews of the National Cooperative
Soil Survey. Laboratory support is given for on going soil moisture studies
in several counties.

b

.
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Appendix II

Publications

California

Reganold, 3. P. and H. J. Singer. 1979. Defining prime farmland
by three land classification systems. Jour. Soil 6 Water Cons.
Vol. 34. No. 4, pp 172-176.

Singer. N. J. and J. Blackacd. 1978. Effect of mulching on sedi-
ment in runoff from simulated rainfall.' Soil Sci. Sot. of Am.
Jour. 42 (3): 481-486.

Reports b Working Papers -

Howard, R. F.. K. Trott and M. J. Singer. July 1979. Soil com-
paction and relative soil erodibility - Final Report to the
United States Forest Service. Dept. of Land, Air 6 Water Re-
sources. Univ. of California, Davis.

Singer, M. J. and J. R. Munn. 1979. Relative soil erodibility of
benchmark soils - annual xeport to the Soil Conservation
Service. Dept. of Land, Air & Water Resources, University of
California, Davis.

Tanji, K. K.. et al. Nov. 1978. Sediment production and transport
in Colusa Basin drainage area - annual report to Environmental
Protection Agency. Water Science and Engineering Paper 4016,
Dept. of Land, Air 6 Water Resources, University of California,
Davis.

Approved Thesis -

Howard, R. J. Oct. 1979. Factors affecting compaction of 14
California upland soils. MS thesis. On file in Library,
University of California, Davis.

I

.
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nontana

1. Morphology of a Paralithic Contact In a Soil Over Soft Sand-
atone. W. M., Schafer, G. A. Nielsen. and W. D. Nettleton. ._
Soil Sci. Sot. Am. J. 43:383-386. 1979.

2. Soil Characterization Data: Glacier County Area and Part of
Pondera County. J. G, Haigh. A. R. Southard, M. G. Klages, and
G. A. Nielsen. SCS. Bureau of Indian Affairs, Elontana Agric.
Exp. Sta., Nontana State Univ. Research Report 131, 1979.

3. Soil Temperature Predictions in Mountain and Foothills of
Montana. L. C. Hunn and G. A. Nielsen. Montana Agric. Fxp.
Sta., Montana State Univ., Bulletin 705, 1979.

4. Soil Genesis, Hydroiogical Properties, Root Chaiacteristics.
and Microbial Activity of l- to 50- Year Old Stripmine Spoils.
W. H. Schafer, G. A. Nielsen, D. J. Dollhopf, and K. Temple.
USDA/EPA Interagency Energy/ Environment R and D Program Report,
EPA 600/7-79-100. 212~p.,April. 1979.

5. Crop Yields on Strip Mined Lands: A Comparison of Productivity
on Native Soils Vs. Strip Mine Spoils. G. A. Nielsen, and E. V.
Hiller. J. of Soil and Water Conservation. (In press). 1980.

6. Root Biomass Calculations Using a Modified Counting Technique.
W. M. Schafer and G. A. Nielsen. J. of Range Mgt., Vol. 33
(In press). 1980.

7. Genesis and Morphology of a Spoils Chronosequence  In Southeastern
Montana. W. M. Schafer and G. A. Nielsen. Sot. Sci. Sot. Am.
J.. (In press).

8. Soil Performance Data and Sdil Potential Ratings for Corn Pro-
duction; and Computer Assisted Information Delivery. Nielsen,.
G. A. Terminal report of a sabbatical leave project. Agron.'
Series 57.
1979.

The Pennsylvania State University, University Park.

9. Guides for Estimating Cover-soil Quality and Mine Soil Capability
for Use in Coal Stripmine Reclamation in the Western States.
Schafer, W. M. Reclamation Review. Vol. 2, No. 2. 1979.

10. Analysis of Research Needs for Soil and Land Use. Task Force.
Joint Task Force of the Western Regional Planning Committee for
Nahual Resources. 1979.
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Nevada

Publications:

1.

2.

3.

4.

Utah

Baumer, 0. W., W. D. Nettleton, F. F. Peterson and W. J.
Sauerwein. 1979. Correlation of soils and vegetation in the
central part of the eastern high Sierra. Agron. Abstr., ASA
1979 Annual Meetings. p. 173. (Delivered)

Belton, T.. R. E. Eckert, Jr., J. L. Stephens and F. F. Peterson.
1979. Ecological relationships among range condition, site
potential, and vesicular crusting soils. Delivered, 1979 Sot.
Range Manag. Annual Meetings.

Eckert. R. E. Jr., M. K. Wood, W. H. Blackburn and F. F.
Peterson. 1979. Impacts of off-road vehicles on infiltration
and sediment production of two desert soils. J. Range Manag.
32~394-397.

Eckert. R. E. Jr., M. R. Wood, W. H. Blackburn. F. F. Peterson,
J. L. Stephens and M. S. Menrisse. 1978. Effects of soil sur-
face morphology on improvement and management of some arid.and
semi-arid rangeland. Proc. 1st. Intern. Rangeland Cong., pp.
299-302.

Publications:

1.

2.

3.

4.

5.

6.

Southard, A. R. Vegetation-Soil relationships in the middle
Rocky Mountains. Proc. Fifth No. Amer. Forest Soils Conference.
Fort Collins, Colorado.

West, N. E., R. J. Tausch, K. H. Rea, and A. R. Southard. Soils
of the Great Basin Pinyon-Juniper Woodlands. Proc. Fifth No'.
Amer. Forest Soils Conference. Fort Collins, Colorado.

Hsigh. J. G. et al. 1979. Soil characterization data--Glacier
and Ponderosa Counties, Montana. Montana Agric. Exp. Stn.
Research Report 131. 39 pp.

Southard, A. R. et
County. UAES Res.

Southard, A. R. et
County. UAES Res.

ill. 1979. Important farmlands of Cache
Rep. 41.

al. 1979. Important farmlands of Salt Lake
Report 43.

Southard, A. R., and H. B. Peterson. 1979. The role of Soil
Taxonomy and Benchmark Soils in Technology Transfer. In Alafua
Agric. Bull. 4(3):11:14. West Samoa. M. .I. Balckie, ed.
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7. -Lawton, Rick. 1979. An Investigation into the use of Cluster
Analysis to identify range sites. H.S. Thesis,, Dept. of Soils
6 Biometeorology, Utah State University, Logan. Utah 04322.

Washington

Publications:

1. Shovic. H. F. 1979. Genesis, classification, and variability
of the Kitsap Series, Washington. Ph.D. Thesis, Washington State
University, Pullman, Washington.

2. Mack, C. H. 1979. Postglacial tephrochronology of the Indian
Heaven area, South Cascade Range, Washington. y.S..Thesis,,
Washington State University, Pullman, Washington.

3. Zulauf, A. S. and W. A. Starr. 1979. Soil survey of North
Ferry area, Washington. USDA-SCS and FS in cooperation with
WAES.
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WESTERN REGIONAL TECHNICAL WORK-PLANNING

CONFERENCE FOR SOIL SURVEY (NCSS)

San Diego, California
February 14, 1980

Jack C. Chugg, Soil Scientist, Division of Resource
Inventory Systems, Denver Service Center, Denver, Co.

SCS/BLM COORDINATION AND CORRELATION

FOR SOIL SURVEYS ON PUBLIC

LANDS THAT THE BUREAU ADMINISTERS

Mandates through legislative'acts have set the course for resource
inventory of the natural resources for the Bureau: FLPMA for instance,
states that "the Secretary shall prepare and maintain on a continuing
basis an inventory of all public lands and their resources and other
values . . . . . . giving priority to areas of critical environmental
concern. This inventory shall be kept current so as to reflect change
in condition and identify new and emerging resource and other values".
(Set 201). Further along in Section 202, the Act becomes more specific.
It says, (1) "Use and observe the principles of Multiple Use, (2)
Use a systematic interdisciplinary approach to achieve integrated
consideration of physical, biological, economic and other sciences and
(3) coordinate with other federal and state agencies in land use
inventory, planning and management."

This act and others has caused the Bureau to evaluate Bureau inventory
systems for the natural resources that we manage. The resource~data
needed to develop Environmental Statements for Range and Coal as well
as active plans caused the development of the Soil Vegetation Inventory
Method (SVIM). This became accepted procedure for the Bureau. SVIM
established policy for gathering soil and vegetation data within the
Bureau. The wide range of interpretations that can be made from this
data has great utility in the management of all of the nearly one half
billion acres that the Bureau administers. The principles of SVIM are
equally applicable without exception in Alaska and the eastern states
as it is in the Western United States where lands are administered by
the Bureau.

The Bureau, as a member of the National'Cooperative Soil Survey, acceots
the standards set forth by this organization. The purpose for this
organization is to establish a common base for exchange of soil and
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vegetation data without duplication of effort. With this kind of charge,
and the SCS's responsibility for soil correlation the coordination and
quality control for soil surveys becomes a very large and difficult
management problem under the restraints (funds, work force. work load;
court orders, etc.) that the Bureau must operate.

Beginning in 1978, when SVIM became operational, problems in coordination
and quality control in soil surveys on 131 million acres began to surface
and be identified. Some of the problems were anticipated, resulting in
the issuance of the Washington Office Instruction Memorandum No. 78-315.
Soils-Long Range Soil Survey Work Plan. The response from the states was
mixed and difficult td analyze in an orderly manner. It was not all bad
because administration did respond in some manner to the most obvious
deficiencies, such as, developing a scheme,for quality control under an
Interagency Agreement with the SCS West Technical Service Center. This
established better liaison with SCS at WTSC and the Washington Office.

The Bureau now has a State Soil Scientist in all the states except for
the Eastern States Office. This is,to name only a few of the actions
taken since 1978.

Again, in 1979 there was an issuance of Washington Office Instruction
Memorandum No. 79-601, Soils-Long Range Soil Survey Work Plan. The
purpose was not only to more closely identify the work load, but to
identify the problems of coordination and quality control for management
of soil surveys. From the analysis of the long range soil survey on a
national basis the following problem areas in correlation and quality
control were identified.

The most significant problem that occurs throughout all the soil surveys
is quality control. Soil Conservation Service and private firms are
having great difficulties in meeting the requirements of the Statement
of Work (SOW). This is due, in part, to the short time frames imposed
upon the completion of the soil survey for large areas by the Bureau.
Some solutions to this problem will be suggested later.

The next most important problem area is locating and making available
qualified soil scientists and range conservationists in sufficient
numbers that can do this kind of work within the time frames imposed
by the Bureau. It is indicated,by the plan that if the Bureau and SCS
had about 135 full time soil scientists available for mapping at a rate
of 150,000 acres per season (100 days), the Bureau could meet their
20.3 million acre goal in Fiscal Year 1980. It also would require
about 18 additional highly qualified, full time. soil scientists to
maintain quality control and 10 more for correlation of the survey.
This totals to 163. It is not a question of whether the Bureau or
SCS have the numbers of soil scientists, it is how this expertise is
being utilized~in the Bureau's soil survey activities.

.

l

.
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Quality control and correlation are very difficult to attain when short
time frames are imposed for gathering soil and vegetation data. This
problem is most evident in Wyoming, Utah, Nevada and California. The
documentation procedure for soil surveys requires more time than now
allowed to adequately describe, classify, interpret, and correlate
named and unnamed soil series. This procedure is long and complex.
When as much as one half of the Bureau lands are located in such areas
of unnamed series, this'intensifies the problem of quality control and
correlation.

There are two actions that the Bureau could initiate to ease these
problems

(1)

in soil surveys as stated. These are:

The Bureau and SCS develop a standardized statement of work
(SOW) for Interagency Agreements (SCS) and Request for
Proposals (RFP) (Contracts). The Bureau, Soil Conservation
Service and Contractor are basically after the same kind of
soil and vegetation data everywhere without exceptibn.
There will be some.flexibility  intensity of mapping to
allow for objectives of the soil survey. When the SOW is
prepared for a soil survey area copies will be forwarded to
the State Oirector (BLM) and to the State Conservationist
(SCS) for coordination, quality control and correlation.
There must be a current Memorandum of Understanding covering
the soil survey area including the identification of
personnel by agency responsible for the mapping, quality
control, correlation, and the publication plans for the
area.

(2) Quality control procedures for soil surveys on public lands
need to be identified in the SOW for interagency aqreements
and in Request for Proposals (RFP) to private industry.
The procedures should be the same among the states. The
SCS will participate in all TEPC's, pre-work conferences
and field reviews. When the Bureau is doing in-house soil
surveys, the SCS will participate in the field reviews.
This is necessary to identify the principal individuals
involved in the soil survey, as well as, to develop schedules
and documents for each stage of progress in the survey
leading to soil,and range site correlation. This kind of
information should be shown in the Memorandum of Understandino
for the survey area.

Based on these 2 problem areas listed above, the Bureau (Chugs)  and
the SCS WTSC (Dierking) have drafted a SOW to meet the minimal
requirements of the National Cooperative Soil Survey. This will be
circulated for review and comnents. Quality
public glands that the Bureau administers has
group headed by the State Conservationist of
be addressed at this conference.
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There are several areas of concern existing between the Bureau and SCS
in the areas of coordination and roles each plays in the soil surveys
of the Public Lands that the Bureau administers. These concerns will
be identified but not expanded on at this time. These are as follows:-

1.

2.

3.

4.

5.

6.

7.

a.

9.

At the

1.

2.

3.

Coordination on the annual allocation of soil survey funds
among the Western states based on the Bureau's long range
soil survey work plan.

Coordination of soil survey reporting procedures for completion
of various phases of the survey program (CASPUSS).

Role and responsibility of the BLM for quality control in
Public Land soil surv,eys  that lead to correlation by the SCS.

Role of the BLM in the publication of soil surveys where public
lands are by far the dominate land status.

Procedures for the BLM to support or contribute to the
laboratory phase of the soil survey.

Role of the BLM in the National Resource Inventory where sites
are located on public lands thatthe Bureau administers.

Role of the BLM in the support of a team to study soil-plant
community relationships and its interpretation for range and
wildlife management. (Climax and ecolopical staqes)

Role of remote sensing as a tool in soil and vegetation surveys.

Role of the SCS in training of soils scientists from cooperatinq
agencies. ;.

field Office level:

BLM needs to develop a catalog of statements for soil survey
reports on public lands with the assistance from the SCS
WTSC CCAw).

BLM needs to develop a Soil Interpretations Record for public
lands with assistance from the SCS WTSC.

BLM needs to set up interagency workshops or conferences
with selected nroups of BLtl-SCS field parties within the
state to explain the concepts of the Soil Vegetation
Inventory Method (SVIM)  before the inventory begins in an
area.

.

.

.
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At the Service Center level:

The Division of Resource Inventory Systems has the responsibility to
improve resource inventory techniques needed to achieve an integrated
system of inventories Bureau-wide. Remote sensing as a tool in
developing or conducting a soil survey is a technique that can be used
to speed up and increase the accuracy of the survey. This Division,
working with the Branch of Remote Sensing, are in the process of
developi.ng  a field procedure for mappino soils on a quarter million
acre test area in southwestern Idaho.

The fol
for soi

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

owing is a general outline of the procedure the Bureau is usinq
surveys in the test area:

Study site selection (test area) (by Oct. 1, 1975)

Ancillary data (resource data and photography)

Objective (Resource staff) (SOW)

LANDSAT (scene selection)

Pre1iminar.y  classification of the scene (by Hay 1979)

Ground Truth of preliminary classification

Correct the preliminary classification

First draft classification (based on ancillary data)

First draft classification review by resource staff

Second draft classification (results of review and
ancillary data). The products are developed at the
same scale as the field sheets. The ancillary data
includes existing data, such as soils, vegetation,
geology, landform (USGS 7.5 min. quads), climate
and lineaments plus the inouts of the resource
expertise and ground truth.

Brief the mapping team and explain how the products were
developed and suggest techniques of use. March 1980

This tool can be used to define certain soil characteristics that
cannot be easily observed, such as, (a) soil boundaries in their
entirety, (b) location and extent of inclusions, (c) serves as a
guide for sampling homogeneous areas, and to guide the mapper in
locating simular soil areas. This procedure should speed up the
soil survey of the area and therefore is cost effective. It is
estimated that this initial cost is one cent per acre.
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The Bureau has a large soil survey work load through the next few
years. Table l.- shows the magnitude of the job faced by the Bureau
as well as that of the SCS on the public lands that the Bureau
administers.

The Bureau's present soil scientist staff numbers about 118 (Table 2.)
with a projection for fiscal year 1989 of 244. There appears to be a
need for soil scientists for some time by the Bureau. Soil surveys and
their interpretation are a near ending process.

There are about 189 work years (10 months) of soil scientist time
planned for soil surveys on a,bout 20 milli.on acres of public lands
administered by the Bureau in Fiscal Year 1980 Table 3. A rate of
about 112,000 acres per year averaged out over several years may be a
realist rate when one considers all activities that soil scientists
must do to develop a soil survey for publications.

Thank you for the privilege of participating in the Western Regional
Technical Work Planning Conference for Soil Survey (NCSS).

Attachments - 3
1. Table 1
2. Table 2
3. Table 3
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TABLE 2  - _?‘FE1_“‘T’,_slIINTISTS  PRI:SlSNT  6 FUTURI‘l__-__-. _ --~__i

DECl?MBER OCTOBER I’UI.1.  STAFF
OFFICE 1979 1989 BY I’Y 31
-_I ----_

AA

AY

1

1

2

4

10

8

0

8

11

16

14

22

11

10

2

6

9

14

26

16

3

24

18

19

15

51

22

19

81

85

AK 86

AZ

CA

CO

ES

ID

MT

N V

NM

OR

UT

WY

86

89

83

83

84

84

89

82

95

84

83

TOTAL 11&f 2442’

If Number as of December 29, 1979

21 I’ro.ier:ted  oumhers nreded f o r
mointronore  o f  the s o i l ’  survey
and i ts  interpretat ion  for
activity  planning, to sat Lsfy
the  mandate  of PLPtM  and other
arts and  o r d e r s .

O f f i c e  N o .

wo 1
SC 1
s o 12
Do 58
RA 166-.

238

21 States  w i l l  c o m p l e t e  sol1 s u r v e y
in  this f i s c a l  y e a r .
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TAIH,E 3.- WORK-YEARS OF SOIL SCIENTISTS DEVOTED TO BLM SOIL SURVEYS IN f;Y 80

.-

.I

l'ATE
- -

AZ

CA
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Western Regional Technical Work Planning Conference for Soil Survey
San Diego, California
February 10-15,  1980

by
Thomas H. Collins

USDA Forest Service
Ogden, Utah

.

In the way of introduction, I em one of seven Forest Service Regional soil

scientists in the western part of the United States. I have been asked to

address you today on behalf of the U.S. Forest Service’s Washington Office.

Mr. Kermit Larson, Forest Service Soil Scientist in the Washington Office, who

would normally address you, was unable to attend this meeting.

The Forest Service has an on-going program of soil. resource inventory in the

western United States. Currently, we have soil inventories  of one intensity or

another on about 61 percent of the western land area administered by the U.S.

Forest Service and have targets for completion of the majority of the

remainder by 1983 with some form of soil information.

We are required by law to complete our first round of Forest planning by 1985.

The Chief of the Forest Service has set a due date of 1983. This has

stimulated increased need,and activity in the alea of soil resource inventory.

Most of our soil inventory planning has been short term, designed to meet

specific need within 1 to 2 years ahead and probably will be until we finish

this first round of Forest planning in 1983.  Consequently, we have had some
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problems in responding to the Soil Conservation~ Service’s schedule of work

planning. We do recognize the importance of this planning, however, and are

making efforts to schedule further ahead. We will continue to work with the

Soil Conservation Service end the Federal agency tcward  the NCSS goal of

having completed soils Information in the United States by 1998. We are

seeing an increasing number of cooperative soil survey work plans being

entered into and expect this trend to continue.

In the area of personnel and manpower, there are currently 211 soil scientists >~

working in the western part of the United States. As part of that total, we

have hired 32 GS 5/7 entry grade soil scientists in the western United States

during the past two years and in 1980, we have projected 26 additional new

hires. Most all of these will be new hires Into the Federal system. We also

are using the Cooperative Education program to target additional employees for

the 1980’s. It should be noted that while we have increased numbers of soil

scientists, a substantial number are not in soil inventory. Other demands

have  increased , taking up to 50 or 60 percent of our soil scientists’ time.

Forest Service soil scientists do a variety of soil consulting work or

extension type work and are involved with technology transfer so that soils

information is properly considered.

In the area of contracting, the Forest Service, In the western Region,

contracted about 900,000 acres of soil inventory during 1979 and have

projections for about 1 million acres in 1980. We see an increase in the area

of contracting at least during the next 3 to 5 year period. In most all cases
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where soil inventories have been contracted, the soil conservation service has

been involved in the soil correlation.

.

During the past 2 years, the Forest Service has completed those National

Erosion Inventory plots which were identified within National Forest

boundaries. The data has been submitted to the various states for inclusion

with the National data base at Ames Iowa. If future plans are to increase the

reliability or intensity of this data base, and federal lands are to be

included, we would like as much lead time as possible.

Several of wr Regions are currently using various forms of automatic  data

processing in their soil work including the (CAW) computer assisted writing or

modification of that program. We are looking with great interest at Soil

Conservation Service work being done under contract with Colorado State

University relating to the autanation  of a basic soil data base, including the

soil pedon and soil interpretative data. We are going to have to develop a

soil data base to meet the requirements of the planning process related to the

National Forest Management Act. We c*n see application of your evolving tools

in our work and would not want to duplicate efforts.

The Forest Service in the western United States have some special studies

under way in the areas of:

(a) Forest fertilization.

(b) Soil compaction in relation to soil erosion and forest stand grcuth as

well as predicting soil compaction.
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Cc) Soil erosion - sedimentation.

Cd) Soil productivity studies.

(e) Soil characterization studies.

(f-1 Study to assess soil variability in soils and to develop ways of coping

with this variability.

Also, soil scientists are providing technical assistance to land managers to

overcome certain limitations. Soil scientists in these positions require

different kinds of skills than those working in the more traditional field of

soil mapping and classification. Frequently, more emphasis is needed In soil

physics, soil chemistry, soil fertility, plant ecology, soil mechanics, soil

biology, silviculture,  gecwxphology,  atatiatics,  and related subjects.
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WATER 6 POWER RESOURCES SERVICE

1. Soil Science-related Activities Within the Water and Power Resources

service - Rather than try to cov~er all soils activities within my agency,

I will mention only those of primary importance vhicb have a relationship.

to roil surveys  as accomplished by WCSS cooperators.

a. Economic land classification for irrigation.

b. Drainage and reclamation of salt-affected lands on existing

irrigation projects.

c. Engineering properties of soils related to construction activities.

a. Revegetation of disturbed lands.

Ilhile the Water and Power Resources Service is not a cooperator in the

National Cooperative Soil Survey Program, we do make substantial use of

such surveys (particularly at the less detailed levels of our investi-

gations), and are in a position to provide a wealth of data (chemical.

physical and economic) relative to our areas of investigation which

vould  be useful to the completion and interpretation of such surveys.

2. Use of Soil Surveys in Land Classification Activities - Continued

constraints on available in-house manpower , coupled vith limited funding

l nd.!~eemingly  unrealistic time limitations have forced us to make more

use of soils surveys and other secondary data in the accomplishment of

our land classification studies.

As you are probably aware. irrigation suitability land classification

comprises not only many of those factors considered in the performance

of a soil survey, but

l ctezistics, drainage

amounta  to what might

also includes consideration of substrata char-

factors, economic considerations, etc. Thus,

be considered a very specialized and detailed
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interpretive 6OilS study.and, a6 6uCh. pr666nt6 Opportunities for utili-

6ation Of UCSS 6UrVey6 66 a 6ource of basic data.

Eovever, it mu6t be recognized that since the goal of a land classification

Etudy is the separation of lands into mspping units which represent relative

levels of payment capacity or net farm income, the delineation of such

units will not necessarily coincide with the boundaries of soil survey

lapping units. FLanges of characteristic6 vithin soil survey mapping

unit6 may veil be great enough to encompass more than one land class

(payment capacity range); substrata or drainage characteristics related

to a particular soil eurvey mapping unit may differ sufficiently to

result in substantially different level6 of payment capacity; or, costs

of development for irrigation may vary within soil survey mapping units

sufficiently to result in differing land classes within a given unit.

Therefore, it i6 not possible to transfer soil survey delineations

directly onto a land classification map. or vice-versa.

This is not to say, however, that no relationship exists. We all know

that the chemical and physical characteristics of the soil profile are

basic to any determinations regarding Euitability  of lands for specific

purposes, and that these characteristics are the prime focus of soil

survey activities. Thus, at least Initially, the types of data gathered

are very similar for both activities. Subsequent (or concurrent)

additional data gathering and application relative to specific suita-

bility parameter6 (the amount and type of additional data gathering

16 dependent on the detail required or the Intensity of land classifi-

cation) results in a refined land,classificatioa  specifically related

to irrigation Euitabfiity.

Detailed irrigation suitability studies requtre a considerable amount

of Eite-specific data relative to 6oil chemistry, substratum permeability

and ChemiEtry.  6oil vater characteristics. etc. Since this type of

.

.
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data is not normally available from the typical eecoud  aod third order

eoil eurveye available to us, it is therefore necessary for us to gather

it in order to complete our studies. Additionally. economic data relative

to yield levels. crop amtabilitp, costs of production, land develop-

ment costs. etc., are correlated vith the physical and chemical data to

complete the process of predicting payment capacity. This process is

l imilar in many ways to parta of eoil survey interpretive programs, and

l l tudy of it~might  prove useful in euch programs.

3. Ueefulness  of Land Classification Data in Soil Survey Activities

An can be seen from the above, the process of land classification entails

data collectfon  oo an intensive basis. Part of the process involves

essentially the same procedures used in performance of aoil,survey;  in

fact, vith little additional effort soil surveys could be accomplished

during the land classification process. Consequently, it would appear

that land classification could be a useful tool in the performance of

soil surveys in areas where our studies have been (or are being) performed.

More importantly, however, the process could be of much benefit in the

interpretive phase of soil survey activities.

Now that completion of soil surveys for the United States is in sight,

it would seen that a logical progression would involve increased emphasis

on the practical usea of those eurveys, and on the refinement or updating

of those surveys for specific purposee. In these activities, and in light

of my agency’s long experience in this eraa.  it seems reasonable that

we could play a significant role - particularly in the vestern states

where irrigation has been (and will continue to be) of primary importance.
. IO order for this to occur, it ia first necessary for our respective

agencies to understand each others goals, philosophies and procedures.
. Meetings such as this one are invaluable in achieving such a mutual

und~retanding.
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4. Ongoing Soil Survey Interpretive Activities - The Water and Power_-
Rasourcee  service has, for saae time.~ made me of soil surveys in the

conduct of laod classification studies (as previously mentioned). and

continues to do so. This i8 particularly true of our appraisal level

rtudies. but also holds for soma feasibility level studies.

A recent example, vhich Is an interesting case in pointy. is a modified

feasibility level study which is being conducted in the West Sacramento

Canals Unit area near Sacramento, California. In this area, many of the

.lands  at present are intensively farmed under irrigation’, and have been

for many years. Additionally, relatively recent and highly detailed soil

surveys have heen completed. In this case, we are utilizing the soil

survey  data to confirm information gathered during land classification

studies of a vary low level of detail; and using minimum additional

data (such as deep borings, drainage tests, etc.) iu areas vhich are

presently under a stable and established irrigated regime. In this way,

we are able to concentrate our field efforts in areas which are presently

non-irrigated, and in vhlch more detailed information is oeeded to

predict behaviour  under irrigation.

Similar procedures are being instituted on a limited basis in Idaho

and Washington.

Additional cooperative efforta  should be encouraged, both for the benefit

of our agency, and for the N.C.S.S. cooperating agencies. We feel that

since we have been in the soils interpretive field for a number of years

on a very intensive basis, ve may have a significant contribution co

make in this uork.
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WESTERN REGIONAL TECHNICAL WORK-PLANNING CONFERENCE
OF THE COOPERATIVE SOIL SURVEY

Identifying Order 3 and Order 4 Soi l  Surveys_
Conlmittee  I

Charges

I. Expand and I l lustrate  the cr i ter ia  for  f ie ld  operat ion and intensi ty  (k inds of  data  col -
lection and documentation) which differentiates Order 3 soil surveys from Order 2, and
Order 4 from Order 3, including:

( a )  R e - e x a m i n e  t h e  s u i t a b i l i t y  o f  s o i l  s e r i e s  l e v e l  taxa for  Order  3  surveys,  i f  Order  3
s u r v e y s  a r e  to be less i n t e n s i v e  i n v e s t i g a t i o n s .

(b) Test  phases of  soi l  fami ly  taxa to see if they nwi-e  p r o p e r l y  r e f l e c t  t h e  n e c e s s a r y
ranges of  propert ies  for  taxa mapped at Order 3 or 4 intensity than do series taxa.

(c) E s t a b l i s h  c r i t e r i a  f o r  k e e p i n y  O r d e r  3 ,  a n d  p a r t i c u l a r l y  O r d e r  4 soi l  mapping at  &
intensi ty ,  e .g . ,  record of  del ineat ions not  entered,  or m e r e l y  t r a v e r s e d .-

(d) C o n s i d e r  more e x p l i c i t  d e s c r i p t i o n  a n d  i n t e r p r e t a t i o n  f o r  c o n t r a s t i n g  i n c l u s i o n s  as
a means of generalizing map units without decreasing user conf idence.

2. Identify the kinds of uses and interpretations to which Order 3 and Order 4 map units can
be appropr iate ly  appl ied.

(a) Oescribe  the minimw size management units and kinds of management for which Order 3
and Order  4  surveys are  suf f ic ient .

(b) Descr ibe k inds and sizes of  contrast ing inclusions which can be tolerated.

(c) Investigate new or newly applied phases which would make family level taxa more useful
for Order 3 and Order 4 surveys.

Introduct ion-__-

This report  ref lects  a  revis ion in  charges, committee name and committee emphasis, based on
suggestions by Conference Co-chairmen, F. F. Peterson and Douglas Pease.

Present  cr i ter ia  for  conduct  of  Order  I  and 2  soi l  surveys a r e  f a i r l y  w e l l  a c c e p t e d .  O r d e r  5
surveys are  very  se ldom made or have very special application. Committee members were conse-
quent ly  requested to  d i rect  their  e f for ts  in  relation to the charges,  to  the study of  Order  3
and 4 soil surveys.

Response by committee members indicated that some major problems and disagreealent  is apparent
In the application  of  exist ing cr i ter ia  to  d i f ferent late  Order  3  soi l  surveys f rom Order  2  and
Order 4 surveys from Order 3. In nearly every instance the responses indicated problems
primar i ly  in  appl icat ion of  cr i ter ia  concerned wi th k inds of  taxonomic  u n i t s ,  f i e l d  p r o c e d u r e s .
and 5 scales. Response by several conlmittee members suggested major redefinms for the
Orders 0f survey. Others indicated disagreements in  the interpretat ion and appl icat ion
of  speci f ied f ie ld  procedures.

Much of the confusion indicated by committee correspondence has apparently resulted from a
lack of thorwgh study and cont inuing thought  about  the cr i ter ia  which present ly  def ine Orders
o f  s o i l  surv*y. In  addi t ion there is  an Indicat ion that  the field p r o c e d u r e s  a5 p r e s e n t l y  s e t
for th  need to  be fur ther  c lar i f ied in  order  to  be consistent ly  useful  as intended.

The basic concept and criteria which defined Orders of soil survey were developed by a com-
mit tee of  the Nat ional  Technical  Work-Planning Conference for  Sol1  Survey . The f ina l  report
by this committee was accepted by the National Conference, Orlando, Florida, January 1975.
Subsequent to acceptance of the National connlittee report, a number of agencies adopted the
deflnitlons  and crlterla  for  use in  soi l  survey programs.
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The National Soils Handbook (USDA-SCSI makes reference to Orders of soil survey only in
Part  I I,  Sect ions 200 and 300. Def in i t ions for  the Orders of  soi l  survey are  not  avai lable  in
the National Soils Handbook. The revised Soil Survey Manual is expected to contain a discus-
s ion of  the Orders of  soi l  survey in  chapter.

Primary commit tee ef for t  In  th is  report  Is  devoted to  an ampl i f icat ion of  the f ie ld  procedures
that  d i f ferent iate  d i f ferent  Orders of  soi l  survey together  wi th  a  proposal  for  their  appl i -
c a t i o n  i n  f i e l d  operations. The basic  concept  and structure for  the f ive  Orders of  soi l
survey appear  to  be essent ia l ly  val id  as present ly  def ined,  and consequent ly  no major  revis ion
is being proposed by this committee.

Speci f icat ions for  f ie ld  procedures are the cr i ter ia  being given specia l  emphasis  in  th is
r e p o r t . They not  only  d i f ferent iate  the Orders of  soi l  survey,  but  a lso establ ish the essen-
tial b a s i s  f o r  q u a l i t y  c o n t r o l  a n d  s o i l  c o r r e l a t i o n . In  recogni t ion of  these important
funct ions,  the chairman for  th is  committee wi th assistance f rom Dr.  F .  F .  Peterson has
developed the fo l lowing proposal  for  conference considerat ion. The proposal has been designed
to resolve some of  the confusion and misunderstanding  Inherent  in  present  differentiae  for soil
orders.

Proposal

FlELD  PROCEDURE SPECIFICATIONS FOR QUALITY CONTROL, CORRELATION.
AND DIFFERENTIATION OF ORDER 3 AND ORDER 4 SOIL SURVEYS

Rat ionale- -Order  3  and 4  soi l  surveys di f fer  from Order  2  surveys in  the t ime spent  in  val i -
dating polypedons. The pr imary device for  lower ing f ie ld  procedure intensi ty  is  to
validate fewer polypedons by actual examination than for an Order 2 soil survey. T h i s  i s
accomplished by using more soil associations as map units, fewer consociations, and
ident i fy ing a  greater  proport ion of  del ineat ions by observat ion and photo interpretat ion
than by t ravers ing,  and by t ravers ing a  much smal ler  port ion of  re lat ive ly  large del ine-
a t i o n s . Hence, for Order 3 and 4 surveys a very heavy reliance must be placed on tran-
sects which establ ish the genet ic  re lat ions of  component  soi ls  to  landforms,  vegetat ion,
a n d  p a r e n t  m a t e r i a l ,  e t c . , for  c lues for  mapplng t h e  s o i l  a s s o c i a t i o n s .

Since numbers of soil examinations must be reduced--drastically, ,for Order  4  surveys- -one
can not assume that most soils of delineations have been validated by examination as one
can for the more detailed delineations  of  Order  2  surveys. For  qual i ty  control ,  and for
structuring  lesser  f ie ld  intensi ty ,  a  record of  the geographic  d istr ibut ion of  types of
delineation ident i f icat ion procedures should be kept  on the f ie ld  sheets.  Geographic
distribution of  the so cr i t ical  t ransects should a lso be shown,  and each transect  needs
to be expl ic i t ly  documented.

Soi l  survey Intensi ty  a lso may be reduced by using phases of  soi l  fami l ies  rather  than
p h a s e s  o f  soil ser ies to  ident i fy  taxonomlc u n i t s . A  series l e v e l  i d e n t i f i c a t i o n  i m p l i e s
numerous val idat ions of  both occurrence and property  ranges,  s ince series are firmly and
tradi t ional ly  associated wi th  Order  2  surveys. A series-level  taxonomic uni t  based on a
s i n g l e  pedon chosen to fit a preconceived, or  exist ing concept  is  both possible  and un-
f o r t u n a t e l y  p r o b a b l e  w h e n  s e r i e s  identlficatlon  Is  used for  Order  3  soi l  surveys.  Phases
of soil families and subgroups can be designed to provide necessary Information and to
e x t r a p o l a t e  informatlon. These high level  ldentiflcatlons h a v e  t h e  a d v a n t a g e  o f  i m p l i e d
general i ty  for  soi l  surveys wi th  less intense val idat ion procedures than Order  2  surveys.

Procedures are  proposed to di f ferent iate  Order  2 ,  3 ,  and 4  soi l  surveys,  and to  reduce
f ie ld  operat ion intensity  whi le  a l lowing qual i ty  control  and assur ing any ser ies- level
i d e n t i f i c a t i o n  will approximate the s imi lar  identlflcatlon  In  Order  2  surveys.

Transect-- (I)
l i n e s  t o
tions o r

A m p l i f i e d  Deflnltlons for Field P r o c e d u r e s

The f ie ld  procedure of  crossing dellneatlons or  landscape uni ts  a long selected
determine the pat terns of  polypedons wi th respect  to  landforms,  geologic  forma-
other  observable  features. ( 2 )  g r i d d i n g . (3) S t a t i s t i c a l  l i n e - t r a n s e c t s .  L/

T r a n s e c t s  r e q u i r e  e x p l i c i t  d o c u m e n t a t i o n  including: (a) a symbol  locat ing the t ransect
on,  and keying the documentat ion to  a  f ie ld  sheet  (e .g . ,  “T-73”) ; (b) a  planimetric
s k e t c h  o f  t h e  locatlon o f  t h e  t r a n s e c t  wlthln the dellneatlon;  (c) a cross-sect ion
diagram of  the component  solls and their associated vegetat ion or  p lant  community  i f
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known, etc. Cd)  a pedon  descr ipt ion for  each component  soi l ; (e) a  statement  of  the
landscape-factor  re lated to  each soi l  boundary;  and (f) the percentage component corn-
posi t ion based on the Ilne transect . This  document  validates the canposition  of a map
unit and explicitly  shows the mapping clues by which  additional delineations  may be
i d e n t i f i e d .

A sample format which may be used to document transects is attached.

Traverse- -Val idat ion of  the predicted boundar ies or  composi t ion of  a  del ineat ion by enter ing
it, or crossing i t ,  and Ident i fy ing pedons  e t  s e l e c t e d  o r  r a n d o m  p o s i t i o n s . I/

A traverse requires that the significant horizons of each component soil be examined
physically by shovel, auger, or other means. For Order 3 and 4 surveys,  the locat ion of
the examination should be shown by a symbol (e.g., “0”) wIthIn  t h e  d e l i n e a t i o n  o n  t h e
f ie ld  sheet ,  and keyed to the f ie ld  notebook,  i f  notes are made. If all components of a
map uni t  are  not  examined  or  the s i te  is  not  located by symbol ,  the operat ion shal l  be
c o n s i d e r e d  a n  “ o b s e r v a t i o n . ”

Observat ion--Visual  checking of  landscape features, exposed geological formations, or chance
exposures of  pedons within or without a delineation to proJect b o u n d a r i e s  a n d  c o m p o s i t i o n
from previously  determined re lat ions;  a i r  photos may be used es guides.  This  is  a  less
i n t e n s i v e  o p e r a t i o n  t h a n  t r a v e r s i n g .  1/

Ident i f icat ion by observat ion requires an on-ground v iew close enough that  indiv idual
shrubs, stones, and chance exposures of  soi l  horizons can be seen c lear ly  ( i .e . ,  c loser
than a few hundred yards). A i r  p h o t o  i n t e r p r e t a t i o n ,  o r  views  f rom aircraf t  are  not
“observat ions.”  Examples: Observat ion of  f ragments of  a  petrocalcic horizon. or a
ditchbank exposure of a reddish-brown argillic horizon from a pickup window. Seeing a
t w o - f o o t - h i g h  scarp that  is  known to separate  soi ls ,  but  is  not  v is ib le  on stereo a i r
photos. Seeing cobbles of  l imestone on a  hi l ls lope that  are  a  diagnost ic  c lue for  a
part icular  map uni t . Seeing indicator  p lants  or  changes in  shrub height  or  densi ty . The
sensat ion of  sof ter ,  or  f i rmer  soi l  noted when dr iv ing across an area,  and not ing i t  is
re lated to  soil surface color  and apparent  texture. Seeing sal t  ef f lorescences.

Aerial  Photo Interpretat ion--Plot t ing boundar ies and est imat ing composit ion of  del ineat ions
based on a ir  photo features that  have been re lated to soi ls  and landscape features.  As
the term Is used here,  a i r  photo interpretat ion includes appl icable  remote sensing. .Lj

Aer ia l  photo interpretat ion Is a  str ict ly  inte l lectual ,  second-hand conclusion based on
previous  corre lat ion features and photo pat terns. In comparison, an “observation” is a
concrete, novel experience where many more landscape features are apparent than on most
photos at scales appropriate to Order 3 and 4 mapping.

Proposed Field Procedures

Field Photo-Base-Hap-Scale- -Reducing mapping intensi ty  by Increasing del ineat ion s ize and
g e n e r a l i z i n g  delineation c o m p o s i t i o n  ( i . e . , large-dellneatlon  s o i l  a s s o c i a t i o n )  o r d i n a r i l y
requires some unavoidable incentive. Decreased field sheet scale seems to be the best,
s ince few soi l  surveyors can refra in  f rom del ineat ing somewhat  contrast ing soi l  pat terns
i f  t h e y  c a n  s e e  t h e m  a s  s e v e r a l - s q u a r e - c e n t i m e t e r  areas on their  f ie ld  sheets.  Or ,  to
descr ibe the problem di f ferent ly ,  most  soil surveyors have been t ra ined wi th  Order  2
surveys,  and see Indiv idual  landforms,  or  landform elements,  rather  than repeat ing soi l
pat terns of  landforms.  Both these soi l  surveyors and later  map readers wi l l  be bothered
by. say,  a  s ix-square- inch del ineat ion on a  1:24,000 scale  photo base,  wi thin which they
c a n  s e e  many landforms. They will however, accept the same delineation on a 1:62,500
scale sheet  because i t  occupies only  0 .88 square inches and the v is ible  landforms are
only  a  pat tern,  rather  than “ s i g n i f i c a n t ”  Individual  a r e a s . Scales appropr iate  for
c a r t o g r a p h i c  speclflclty  or  general izat ion are  suggested in  Table  I. This  guidel ine does
not  preclude use of  larger  or  smal ler  scale . Survey object ives determine the order  of
survey.
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Table I
GUIDELINES TO FIELD PHOTO-BASE-HAP SCALES

TO FACILITATE VARIOUS ORDERS OF SOIL SURVEY

fiil survey order Field sheet scale 1

Order I Larger than l:lO,ODD
Order 2 l:lO,OOO to 1:3D,OOD
Order 3 1:30,000 to 1:80,000
Order 4 1:60,000 to l:l25,DOD
Order 5 N. A.

Geographic Distribution of Mapping Intensity

Field-Sheet Display--The geographic distributiowof any feature can be apprehended only by map
display. A party leader needs a display of mapplng intensity to guide and control mapping
intensity, and a correlation party needs it to exercise quality control. A display of
mapping intensity can be had simply, end at no extra effort by merely adding a simple
element to the map unit symbol identifying each delineation which indicates the procedure
used to identify the soils, and adding small, unobtrusive spot symbols for the approxi-
mate sitings of transect and traverse soil examinations. For map unit "173", for example,
one could add these letters to Indicate how the component soils of a delineation were
identified: (A) by transect; (6) by traverse; (C) by observation; and (0) by air photo
Interpretation. A map unit "173-B" then, would mean the delineation should have the "173"
soil pattern and composition, and it was confirmed by soil examinations at about the sites
Indicated by unobtrusive "0" spot symbols. The use of A, B, C, and D is recommended for
use on field sheets as documentation to assist quality control, correlation and other
agency activities.

Geographic Happing-Intensity Patterns--Guidelines are needed for geographic distribution of
mapping intensity during Order 3 and 4 soil surveys and for their correlation. Since
transects define and document map unit composition and mapping concept. transects for any
particular map unit need to be spread across its area of occurrence. A minimum number of
transects Is needed to confirm the definition, but too many will slow the survey. The
effort at basic transects probably has to be about the same for all Order 2, 3, and 4
soil surveys; transecting presumes a previous reconnaissance  of the survey area and
wallability  of a skeletal legend.

The proportion of delineations of each map unit which are identified by traversing,
observation, or air photo interpretation; and the sizes of delineations largely define
Order 2, 3, and 4 mapplng intensity. Delineation size is best controlled by field sheet
scale. Guidelines for intensity  of identification procedures are given In Table 2

Table 2
GUIDELINES FOR DELINEATION-IDENTIFICATION PROCEDURE INTENSITY

Sol1 survey order
Mapping Procedure Order 2 Order 3 I Order 4

j (% of dellneatlons  of each map unit)
(A) Transecting I 15-30 ID-15 l-5
(B) Traversing i 50-65 25-50 IO-15
(C) Observation 5-15 40-60

1 (0) *Air Photo Interpretations ! < 5
25-50
IO-20 20-30

*Mapping unit boundaries may be predelineated  by air photo
Interpretation. Percentages indicate delineations not
entered for observations, traversing. or transecting.

Soil Boundary Identification--No changes or additional guidelines are suggested for identi-
fying soil boundaries beyond those contained in the original differentiation of the
"Orders of Soil Survey." Boundary identification Is basically done by observations and
air photo interpretations; with decreasing numbers of traverses and observations, and
with larger delineations, mire reliance is placed on air photo interpretations.
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I.

2.

3.

4 .

There was considerable  discussion concerned pr imar i ly  with interpretat ion of  the def in i t ions
of  f ie ld  procedures as amp1  [fled In  the proposal . It was polnted-out that  the proposed pro-
cedure wi l l  not  operate  satlsfactorlly  without  str ict  adherence to  intended conduct  of  f ie ld
procedures as def ined in  th is  commit tee report .

Recommendations

The GuIdelInes  to Photo-Base-Map Scales to Facllltate Various Orders of Soil Survey
(Table  I )  be adopted as guldlng criteria  in l ieu of  present  map scale  guidel ines.

The ampllfled  definitions for field procedures proposed by the committee be approved and
strictly adhered-to for use in testing the proposal recommended by the comnittee.

The proposed procedures for  f ie ld-sheet  d isplay of  mapping Intensi ty ,  and GuIdelines for
Delineation-ldentlfication  P r o c e d u r e  lntenslty (Table 2) be tested in  each of  the Western
States prior to the 1982 Western Regional  Technical  Work-Planning  Conference for  Soil
survey.

The committee be continued for the I982 conference and the name changed to “Appl icat ion
of  F ie ld  Procedures for  Di f ferent  Orders of  Soll S u r v e y . ”

The report of the committee with recommendations was approved and accepted by the conference
membership.

References:

L/ Basic  def in i t ion of  mapping operat ion af ter  the report  of  ad hoc Conmlttee  No.  7 ,  Kinds- -
of Sol1 Surveys,  Proc. Natlonal Soi l  Survey Conference,  January 1975,  Or lando,  Floz- -

Committee Membership:

0 .  B a i l e y
W. Braker
T. Cook
J. Downs
R .  Fenwlck
H. Fosberg
R .  Haberman
H. Havens
G. hadenford
H. Maxwell
R .  Heurlsse

R. M o n t g o m e r y
E. Naphan,  Chairman
G. Nielson
R .  Plper
T .  P r i e s t
E .  Rlchlen
V. Saladen
E. Spencer
J. Young
R. Zimmerman

.
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WESTERN REGIONAL TECHNICAL WORK PLANNING
CONFERENCE FOR COOPERATIVE SOIL SURVEYS

SAN DIEGO, CALIFORNIA

February 11-15, 1980

COMMITTEE 2

Quality Control in 3rd and 4th Order Soil Surveys

Membership:

Chairman - R. Dierking
E. Brown
J. Carey
P. Derr
A. Erickson
L. Fletcher
L. Giese
R. Herriman
R. Huff
G. Huntington
J. Harman

G. Kennedy
G. Logan
R. Miles
A. Ness
J. Rogers
G. Sironson
G. Staid1
B. Thomas
M. Townsend
H. Waugh
M. Yee

Charqe 1 - Explore any than es needed in requirements of format of work plans (memorandum
of understanding3 .

Response:

After this charge was given to the committee, National Soil Handbook Section 202, Cooperative
Arrangement was distributed. This section includes detailed instructions regarding the
preparation of Menaranda of Understanding for soil survey areas. Most of the corrmittee's
suggestions for changes are provided for in these new instructions.

The committee did discuss the need for emphasizing parts of NSH Section 202. For example,
some suggested that it should be emphasized that:

- all National Cooperative Soil Survey Areas need memoranda of understanding

- that the memorandum of understanding should be a rather firm comnittment to make a
soil survey of a specified area, initiating and completing the work on specified dates,
and definite publication plans

- the SCS is responsible for the correlation of soils

- the agency making the survey is responsible for quality control unless they have an
interagency agreement to do otherwise

- that maps used to indicate the survey area should display the ownership pattern, i.e.,
if the area is land largely federally-owned and administered by the Bureau of Land
Management, the map should show the relationship between the federal and nonfederal
lands

- the purpose and objectives of the soil survey should identify the principal users and
their soil resource information needs so that, if desired, similar statements could be
placed in the soil survey

One member of the committee stated there was "too much detailed information and documentation
required for the Memorandum of Understanding."
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Recommendation:

In order to have a uniform understanding of Section 202 of the SCS National Soils Handbook,
the section should be reviewed at each states annual work planning conference.

Charge 2 - Evaluate the adequacy of using bedrock geology, parent material, geomwphology,
vegetation, climate, and/or remote sensing data as tools in mapping and quality
control.

Response:

The committee  recognized the need for information relevant to the soil forming factors
and their value for predicting the location of the soils in the mapping program. The theory
of soil genesis states that similar soils will form in areas that have or have had a similar
combination of soil forming factors. Ideally, it would be nice for a survey area to have,
before the mapping starts, resource maps of vegetation. lithology, landforms, and climate.
The maps should all be at the same scale and each have map units of three to seven classes
that were selected for their aid in mapping soils. The integration of such maps help in
locating areas with potentially similar soils or conversely areas of different soils. The
committee was not able to provide any concrete examples of any such scheme or similar schemes.
As one member of the comnittee  pointed out. there are soil survey areas in the West that have
little pertinent natural resource information. It was also mentioned that some natural
resource maps, such as geology, provide little information. For example, many geology maps
do not provide adequate information about the rock types. If areas lack such information,
party leaders need to make arrangements for assistance from an appropriate subject matter
specialist.

Some areas of the Nest do have quite abit of resource data and some cormlittee  members have
alluded to the systematic use of the data and that it has helped in the design of mapping
units and assisted in conforming to the design during the field mapping.

Recommendation:

1. The committee should continue and develop a portfolio of concrete examples of the use of
the soil forming factors as an aid in improving the quality of soil surveys. When developed,
the portfolio can be distributed to cooperators in the soil survey. The chairman could
collect the examples, distribute them to the committee  for review, and the committee could
then make distribution. Items the committee  could develop:

1.1 An atlas of natural resource maps and explanations of how they were evaluated and
used in making a soil survey. Maps of the local lithology, climate, vegetation and landfonn
would be appropriate.

1.2 Identify techniques that are useful in developing better soil maps, e.g., use of
soil-landscape cross sections, soils-plant environmental relationships, etc.

- Prepare list of techniques and a how-to-guideline or indicate reference.

1.3 Develop procedures for geographical literature searches of resource information
applicable to the soil survey. The SCS, Soil Classification and Napping Branch, Lanham,
Maryland has initiated a few searches.

2. Items like those mentioned in recommendation number one should be discussed in the
memoranda of understanding for soil survey areas. Emphasize that preliminary work before
field mapping is important. Add preliminary work in NSH Section 202.1(b)(4), first
paragraph, third sentence after the word including.

47



TABLE OF #INIM"F:  WCUMENTATION  REQUIREMENTS

NARRAT!"E  DESCRIPTIONS FCR DESCRIPTIVE LEGEND FIELD NOTES TO
SUBSTANIATE  DESCRIPTIONS

3 ~NFOFWTION

Fapping  Unit One complete taxonomic  description
COl7lPOW"iS of each major (area? ) soil

Develop enough information
to satisfy users needs.

component with  enough  data to
classify at appropriate categorical
level. Incl..des (a) representative
pedon description, (b) range of
characteristics of taxon as it
occurs in survey area and (c)

Disass  soil PrcPerties
or qualities necessary for
soi! interpwtatinl  or soi!
behavior. Provide enough
infonxtion  to satisfy purpose
of svrvey.

Oevelop plan for taking and filing
at the start of survey.
For data:
Use SCS-232 or similar form for pit
or partial excavations.
C%velop form for auger hole examination.

FOI. Infom!.3tion:
envimnmeotal  site data provides
enough data for scientific

Farm or outiine  needs to be developed
at the start of each survey

classification. Helpful to know
if data for each roil property
is assumed, inferred, perceived,
or measured.

Nonsoil components require enough
data to be defined as nonsoil.

Describe any land use. Describe in field notebook.

Minor soil components or inclusions
need only to be identified.

Develop information for
interpretations only if it
affects use or managemnt
of major soil components.

Describe in field notebook.

-Mapping  Unit
mComposition

Identify the kind(s) of components
their ccwxition  and pattern of
occurrence. Indicate variability
of delineations, if significant,
for each mapping unit. State if
estimated from photo interpretation,
traverse or transect.

Provide enough information
so that it is clear the mapping
unit is adequate for the purposes
of the survey.

If estimated f?om:
Photo interpretation - describe in

field notebook.
Traverse - indicate number and location

of delineations traversed.
Describe in field notebook.

Transect - Indicate number and location
of delineations transected
and provide record of
examinations. Describe
method used and analysis or
evaluations made.

Field Review Report

Reviw plans for and progress of soil survey  area for both quality and quantity
- Past and prrsentwork  ss it relates to the purpose of the soil survey is reviewed

1.

2.

3.

4.

5.

Purpose of soil survey and immediate  objectives
Oecision  n!ade to guide the survey and design of
mapping units.
Use of natural resource information in planning
survey work and designing mapping units.
Soil raps for placement of boundaries and
legibility of symbols.
Legend for completeness. Each symbol used on
the map is listed in the legend and represents
a defined mapping unit or cultural feature.

mapping  unit definitions for composition
and adequacy for the purpose  of the surwy

Components of mapping units are scientifically
described in order to be properly classified at
the appmpriate categorical level of Soil Taxonomy.
The categorical level used is adequate for providing
soil resource information that satisfies the purpose
of the soil survey. Nonsoil components have adequate
descriptions for recognition.
The area surveyed and rate of progress.
Report manuscript preparation and rate of pmgress.



Charge 3 - Consider the kinds and purpose of documentation needed for quality control.

The kinds and purposes of documentation needed for quality control were reviewed by the
committee and are sumnarized in a table.

Discussion:

Many of the standards and exhibits for preparing soil and mapping unit descriptions are in
Section 300 of the National Soils Handbook. The kinds of and purpose for documentation are
also given. The highlights enumerated on the attached table may provide some direction for
a meaningful review. In the last analysis, production management, of which quality control
is a part, must first make important decisions about the use of men, money, materials and
time. Without these decisions, good documentation alone will not provide the quality the

users want.

Recommendam:

1. Good examples and guidelines for describing component taxa in the subgroup and family
categories. The committee should be continued and develop an example of each.

2. The review report from KS-233 does not adequately cover the items needed for Order 3 and
4 surveys. The committee recommends that either the form be revised or replaced with a review
outline. The committee should be continued and prepare a proposal for the National Soils
Handbook.

3. Transects are made differently in the western states. The committee recommends that
procedures used to transect delineations be documented in Order 3 and 4 soil surveys. The
committee should be continued and review the present methods being used and prepare one for
adoption and inclusion in the National Soils Handbook.

Charge 4 - Develop a guide for quality control when dealing with private contracts.

Response_:

Guides for quality control should be the same for all making soil surveys for the National
Cooperative Soil Survey. A memorandum of understanding for the survey area should be developed
and initiated by the concerned agency prior to any announcement of requests for proposals (RFP).
The memo should follow the requirements of Section 200 of the National Soils Handbook and should
provide:

1. Description and map of area

2. Purpose and planned objectives

3. Agency or person responsible for quality control

5. Time allocated for each phase of the work

6. Personnel assigned and responsbilities

7. Final product required

Many specific guidelines for quality control occur throughout the National Soils Handbook.
Applicable sections should be specifically identified by number or specific guidelines should
be developed for the survey area. Attached is (see Appendix) a state supplement to the
National Soils Handbook issued by the Nevada SCS state office. This example provides many
excellent guidelines.
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Many committee  members brought up a question that because many contract surveys~  are made in
such a short time, i.e., 2.000.000 acres, 5-month  mapping season, and report due 5 months later,
can such a survey meet NCSS standards as an Order 3 soil survey? Many of these areas are
proposing 50 to 75 percent new soil series, mapped at a scale of 1:24,000  with 10 acre minimum
delineations. Possibly these kinds of surveys need different guidelines and called something
other than a National Cooperative Soil Survey.

All NCSS's require they be correlated as they progress and that the correlation be kept current.
All contract or interagency surveys in order to meet NCSS standards should have a field correlation
when the designated area is finished and a certified field correlation memorandum prepared by the
SCS state soil scientist.

Recomnendation:

That any guide for quality control that is developed be the same for all who make soil surveys.
That the suggestions in charge 3 be used as a framework for developing a guide. If recomnendations
in charge 3 are completed, they also could be incorporated in the guide. The committee be
continued to complete charge 4.
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Appendix to Committee 2 Report
An example of a state guideline.

GUIDELINES FOR QUALITY CONTROL FOR SOIL SURVEYS
IN NEVADA

I. Presurvey Guidelines

A. Skeletal identification legend: to be developed if prior mapping has been completed
in adjacent areas.

B. State classification of Nevada soil series:
(as revised).

Soil Classification, Soils of Nevada,
USDA-SCS, Rena, Nevada.

C. Official Nevada soil series descriptions (definitions).

D. Cartographic legend (conventional and special symbols) SCS-SOILS-37A.

E. Complete set of range site descriptions for resource area.

F. Matching adjacent soil maps is required if prior mapping completed.

G. Airphoto field sheets: Orthaphotos if available or other suitable airphotos at a
scale of 1:24,000.

H . Instv~uctions  for archaelogical clearance and other restrictions: follow guidelines
developed by other state or federal agencies when survey is on lands under their control.

I. Schedules of initial, progress, and final field reviews: to be developed by the Nevada
State Office.

J. Initial assistance for legend development and orientation in the area as needed: soil
survey assistance to be provided by the State Office.

K. Plan to complete salt profile determinations (ECxlD3 mmhos/cm) for key soils in subgroups
of Aridisols, Entisols, Mollisols, Inceptisols, and Vertisols as needed to support soil
classification, soil mapping and soil interpretations.

L. Plan to maintain systematic complete, legible field notes on map unit characteristics,
composition, interpretations, and field pedon descriptions.

M. Plan to acquaint party members with the plant ecology, geology, climate, and
geomorphology of the area.

N. Utilize the availability of assistance as needed from soil specialists to assist on
difficult problems concerned with design of map units, soil classification, soil interpretations,
and procedures to determine composition of soil map unit.

II. Instructions for Compliance with National Cooperative Soil Survey Standards

for 4, Section 302.7(b).
Identification legend: a list of map unit symbols and names of map units as provided

The identification legend will be prepared in the following format.

1 .Map unit syn~bol: 3-digit number. The first two digits of the symbol will designate
the soil series; the third digit the phase of the soil series. Symbols for soil associations
and complexes will utilize the designation for the first named component of the map unit. Map
unit numbers including designations for land types will be developed by the party leader.
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2. Cach map unit on the identification legend will have a listing below the "ame,of the
following:

(a) Full name of each major component and proportion when the map unit is an
association or complex.

(b) Names of each contrasting inclusion and its proportion.

(c) The range site designation for each major component soil and contrasting
inclusion.

Example identification legend listing:

1 1 4 Gamma gravelly sandy loam, 15 to 30 percent slopes (90%);
Range site NV-28-90, Upland loam, 8 to IO-inch
precipitation zone.

Included soils and/or land types:
Sigma loam, 8 to 15 percent slopes (5%); Range site
NV-28-88, Semiwet meadow,

Rubble land (5%).

118 Garcia-Sigma-Beta association

Gamma gravelly sandy loam, 15 to 30 percent slopes (50%);
Range site NV-26-90, Upland loam, 8 to IO-inch
precipitation zone.

Sigola loam, 8 to 15 percent slopes (25%); Range site
NV-28-88, Semiwest meadow.

Beta cobbly loam, 8 to 15 percent slopes (15%); Range
site NV-28-85, Claypan, 8 to lo-inch precipitation
zone.

Inculded soils and/or land types:
Clayey and loamy-skeletal Aquolls, 4 to 8 percent
slopes (10%); Range site NV-28-87, Wet meadow.

Rubble land (5%).

8. Soil taxons and/or land types to be used in map units.

1. Phases of soil series as listed in Section 302.7(b)(3)(i)-(vi).

2. Miscellaneous land types - only those listed and defined in Section 301.5(g).

3. Phases of taxons in higher categories of Soil Taxonomy may be used only where
variability or extreme detailed complexity preclude practical designation of a soil series
for use in mapping.

4. Variants for use to designate soils of a previously unrecognized soil series, but
having insufficient area to be proposed for series status (i.e., less than 2,000 acres).

C . Contrasting included soils and/or land types.

1. Contrasting included components of map units are to be identified and listed in each
map unit.

2. The total amount of contrasting included soils and/or land types in a map unit is
limited to 15 percent, except in special cases approved by the SCS Soils Specialist.
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D. Noncontrasting included soils and/or land types.

1. Similar soils and taxadjuncts that are mapped with major soils will be noted in the
last paragraph of the map unit description.

E. Special Symbols used to identify contrasting soils and/or land types.

1. Areas of contrasting soils and/or land types that are less than the minimum size
delineation may be designated by special spot symbols if they do not consistently occur within
each delineation of a map unit and consequently cannot be considered as inclusions in map
units. This is provided for in Section 302.7(c)(3).

2. The equivalent acres designated by each spot symbol will be listed in the
identification and cartographic legends. Section 302.7(c)(3)(ii).

F. Design of map units.

1. Map units may be consociations,  associations, or complexes of named soil taxons
and/or land types.

2. Components of map units will not exceed three named major soils and/or land types
plus the contrasting inclusions.

3. Each map unit will be valid in relation to delineation, component soils and/or
land types and definition to assure that the objectives of the soil survey are adequately
satisfied. General guidelines set forth in Section 302.6.

G. Conventional and special symbols used on field sheets.

1. Conventional and special symbols used on field sheets will be those listed on
Exhibit 302.7(c)(l) - SCS-SOILS-37A. The specific symbols to be used will be underlined on the
SCS-SOILS-37A and agreed-to during the initial field review and further reviewed and modified
as needed during subsequent field reviews. Guidelines set forth in Section 302.7(c).

H. Matching with prior completed soil surveys.

1. Areas mapped within the survey area will be matched with prior completed soil surveys.
Deviations from satisfactory matching will be explained by the SCS Soils Specialist in reports
of reviews.

I. Table of soil classification.

1. The placement of each soil series or other taxon in the Soil Taxonom will be
maintained in a table of soil classification as set forth in Section 302.7 a 1 111). The

_,+..

status of each taxon listed on this table will be indicated according to the designations
used in "Soil Classification, Soils of Nevada," (as revised). USDA-SCS, Reno, Nevada.

III. Soil Descriptions.

A. Soil Map unit descriptions for each map unit will be prepared as required by Section
302.7(a)(l)(i).

Soil pedon descriptions typifying each taxon mapped in the area will be preapred as
requ$;ed by Section 302.7(a)(l)(ii).

IV. Soil samples.

A. Pedons of soil taxons mapped in the area will be recommended for sampling and
laboratory analysis as set for in Section 303.5. Soil sampling will not proceed, however,
without Nevada State Office approval which will be based on need for soil classification,
interpretations and other needs.
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B. Soil correlation samples for each horizon of the typifying pedon for soil taxons
mapped in the area will be collected and supplied by the party leader as set forth in Section
301.4(b)(2)(v)(B).

V. Soil mapping.

A. The party leader will conduct field mapping by progressive block mapping to assure
consistency between party members, and adequate control of the soil mapping legend.

VI. Field Reviews.

A. The State Soil Scientist or designated representative will conduct initial, progress
.and final reviews as specified under Section 303.2(a) and (b).

B. The party leader will have available at each review.

1. Field sheets.

2. Identification legend.

3. Soil map unit descriptions.

4. Soil pedon descriptions,

5. Soil interpretations.

6. Sites available for typifying proposals for new soil series, and other sites where
problems in soil classification, mapping, and interpretation have been encountered.

7. Sites for pedons proposed for laboratory studies.

8. Field notes pertaining to pedon and map unit descriptions.

C. Infotma.1  assistance will be provided as needed to the soil survey party during progress
of the soil survey by SCS soil specialists , range conservationists and other specialists.
Records of such assistance including decisions agreed-to, and instructions provided will be
documented by memorandum to the State Conservationist with copies to the district conservationist,
party leader and others as necessary.

VII. Appraisal of the quality of the soil survey.

A. Representatives of SCS Nevada State Office will appraise the quality of the soil survey
during field reviews in relation to its intended purpose and function as set forth in the
National Soils Handbook. Deficiencies and actions agreed-upon to resolve deficiencies will be
recorded in memorandums or reports of field reviews whichever is applicable.

6. The validity of soil map unit delineations in relation to the soil map unit descriptions,
which have been prepared by the survey party will be verified by transect on a selected
percentage of the soil map units listed in the identification legend. Soil map units which
will be verified in this procedure will be selected by the Soil Specialist. The result of
verification studies will be used to evaluate the quality of the soil survey, and documented in
reports of field reviews together with any actions agreed-to with the party leader to restore
serious deficiencies. Additional guidelines are in Section 303.6(a).

VIII. Field correlation.

A. Guidelines set forth in Section 301.4 and 303.6(b).



WESTERN REGIONAL TECHNICAL WORK-PLANNING CONFERENCE
OF THE COOPERATIVE SOIL SURVEY

SOIL SURVEY MANUSCRIPT FORMAT(S)
COMMITTEE 3

The

I.

2.

3.

4.

original charges for this committee were:

Develop manuscript format(s) that will meet the needs of users where land is under one
agenry control.

Explore the requirements for map scale and legends.

Develop ideas on how to present soil interpretations.

Evaluate phase naming conventions for soil families.

These charges were reduced to the following two:

1. Develop a manuscript format(s) that meet the needs of users where the larld is under one
agency control.

2. Evaluate phase naming conventions for taxonomic units other than soil series.

Review and Summary of Charges:

Several committee members expressed the opinion that they felt this subject had been adequa-
tely dealt with by a previous Committee (Committee 1, February g-13, 1971, Phoenix, Arizona).
There exists concern among most members that user needs be paramount in selection of a
report format. A recent draft has been circulated on alternatives for publication of soil
survey in areas where there ape only a few landowners, or where Federal Cooperating Agencies
are the principal landowners. Minimum standards for content will affect the report format.

Appendix D to H in the proceeding for the Phoenix 1976 meeting contains format examples
that could be used as guides to published soil survey. Recent examples are included with
this Committee report.

The suggested formats would circumvent total dependence on the computer assisted writing
(CAW) approach. Sections of the report would still be dependent on the CAW program.
Tables would replace traditional map unit write-ups, contain ranges in soil and map unit
properties, and relevant interpretations.

Several members were concerned about the type of ini'ormation or data needed to fulfill a
mission. It was expressed that the users' "need" for information should be considered when
selecting the party leader, order of survey, field procedures, etc., as well as the final
report format.

1. Report format should be optional but specified in the Memorandum of Understanding for
the survey area.

2. The use of the modular writing format for all orders of soil survey is negotiable. The
tabular format offers an alternative.

3. The content of the report should be flexible but must meet the minimum standards of the
National Cooperative Soil Survey. The report must meet the needs of intended users.

4. The optional format should be available, regardless of ownership.
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2Charge

Problem

The use of soil family class names is often felt to be awkward and cumbersome when used as
components in the names of mapping units.
names on Forms (5 and 6).

There is a limited amount of space for these

Examples are included that deal with approaches for solving part of this problem. The
Committee remains divided on the best conventions for handling this problem.

Recommendations._~_..~.___.

1. Conventions for naming map units when the family or higher taxa is used as the reference
taxon is an option of the agency implementing the survey but should be compatible with
the National Soils Handbook.

The conference recommended that this committee be discontinued,
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UNITED STATES DEPARTMENT OF AGRICULTURE
501. CONSERVATION SERVICE--.- -_
West 'ethnical  Service Center, 511 N.W. Broadway: Rm. 510. Portland, OR 97209

SC - 5011 Correlation - Names for Map Units MI. Hay 23. 1979

Richard W. Fenwick,  State Soil Scientist
SCS, Davis, California

Charles Goudey, Forest Service
San Francisco, California

I have discussed with lly staff end Washington conventions for naming
map units when the family or higher taxa is used as the reference taxon.
The family taxon is by a long ways the most difficult one to use.
Following are the guidelines to follow:

Family name used as reference taxon

Thereare two alternatives:

1. Use the technical family name with one or more descriptive terms.

2. Use short name for family (series name) followed by the word
"Family" and one or not-e descriptive terms.

If class in category above the family is the reference taxon, use class
name, followed by one or more descriptive terms

Examples: Udolls, shallow

Haplargids, steep

Miscellaneous areas

Name of kind of miscellaneous area stands alone unless aodifying  term is
needed. Any modifying %une follows name of area.

Examples: Rock outcrop

Rock outcmp, basalt
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Richard Fenwick
Charles Goudey
May 23, 1979 2

Associations and Complexes

Names of two or three taxa are used as reference terms unless are taxon
dominates and the other components are of minor extent. Follow with words
"complex" or "association" and any additional modifying terms that may
be needed.

Examples:

1. Fine-loamy. mixed, mesic Typic Haplargids -
clayey-skeletal, mixed, mesic Typic Haplargids
association, steep

2. Beta-Theta families association, steep (The word "Families"
is used if both components are a family class.)

3. Beta-Theta family association, steep. (The word "family" is
used where vJ~ c.,e CL-,~W~~~~ ';I Q?ej oh d~ family class.)

4. Beta Family - Rock outcrop complex, steep.

5. Beta family association,  steep. (This may represent an
association of dissimilar Beta soils or one or more kinds of
Beta soils and members of two or more other families of minor
extent.)

6. Argixerolls-Haploxerolls association, steep. (The components
are a great group class.)

It is rather obvious that at the best so11 family class names are awkward
and cumbersome to use as components in the names of mapping units. Also
it is rather obvious that to provide the soil resource data needed for many
interpretations that refinement to phases of families must be made in many
cases to the series level. So perhaps the use of family class names is not
all that advantageous.

;II, %I@-&rih?&+
, Soils Staff
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Portion Surveyed by Forest Service

Burro Mt. Land Management Planning Area

Field
S_rmbol _ Field Name

Publication
Approved Name Symbol

324 Ar.idic Haplustalfs. fine, mixed, mesic -
lypic Ustorthents, loamy-skeletal, mixed,
nonacid,  mesic association,
15 to JO percent slopes

Same as field name 74

325 Aridic Haplustalfs.-  Typic Ustorthents
association, 40 to 80 percent slopes

Same as field name 75

1 Cumulic HaPlustolls - Aridic Haplustalfs
complex, ? to 15 percent slopes

Lilhic Haploborolls, loamy, mixed, warm.
1 to 15 percent slopes

Same as field name 76

311 Same as field name 77

312 Lithic Haploborolls. loamy, mixed. warm.
15 to 40 percent slopes

Same as field name 78

313 Lithic Haploborolls. warm,
40 to CO percent slope5

Same as field name 79

315 Lithic Haplustalfs, dry - Aridic Haplustalfs
complex. 15 to 40 percent slopes

Same as field name 80

316 Lithic Haplustalfs, dry - Aridic Haplustalfs
complex, 40 to 80 percent slope5

Same as field name 81

327 Lithic Haolustalfs. drv - Lithlc Ustorthents. Same as field name 82
moist association,.40  io 80 percent slope:.

309,318 Lithic Haplustalfs, loamy-skeletal, mixed,
mesic - Lithic Haplustolls, loamy-skeletal.
mixed, mesic complex, moist,
15 to 40 percent slopes

3 0 7 Llthlc Haplustolls, loamy-skeletal, mtxed,
meslc - Typic Haplustalfs, fine, mixed,
mesic complex, 40 to 60 percent slopes

310,319 Lithic Ustorthents. loamy-skeletal, mixed,
nonacid, mesic - Typic Ustorthents, loamy-
skeletal, mixed, nonacld,  rnesic complex,
moist, 40 to 80 percent alqpes

101 Rock Outcrop - Ustorthents - Haplustolls
complex, 25 to 100 percent slopes
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Same as field name 83

Same as field name

Same as field name

Same as field name

84

85
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Field
mbol

Portion Surveyed by Forest Service' .

Burro !4t.  Land Management Planning Area

Publication
Field Name Approved Name Symbol

303 Typic Haplustalfs. flne, mixed, mesic -
Lithic Haplustolls, loamy-skeletal, mixed,
mesic complex, 1 to 15 percent slopes

306 Typic Haplustalfs, fine* mixed, meslc -
Lithic Haplustolls, loamy-skeletal, mixed,
mesic complex, 15 to 40 percent slopes

25 Typic Ustipsamnents,  mixed, mesic -
Cumulic Haplustolls.  coarse-loamy,  mixed,
mesic complex, 1 to 10 percent slopes

308,317 Udic Ustochrepts. coarse-loamy, mlxed,
mesic - Lithic Haplustalfs, loamy-skeletal,
mixed. mesic. moist complex,
1 to 15 percent slopes

Same as field name 87

Same as field name 88

Same as field name 89

Same as field name 90
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Notes to Accomoanv the
Classiflcatfon and C&elation

of the Sol:s of
Grant County. NRI Mexico, Central and Southern Parts

by

J. Ellsworth Brown

1. Abrazo Series. Subsequent to the final field review but prior to the
final correlation a decision was made to propose the Abrazo series for the
soil formerly named Sotella in the legend. The Sotella  series is tentative
and was proposed in an area not presently being surveyed. Also, its concept
is rather uncertain.

2. Bucklebar Series. Mapping unit 87 consists of 325 "? and is adjacent
to mapping unit 301 which consists of 91,222 acres. Since Bucklebar is also
the largest component of mapping unit 301, nothing  is gained by keeping these
mapping units apart, Mapping unit 87 is combined with mapping unit 301.

3. Encierro Series. The soils of mapplng units 441 and 57 were named Daze
in the field correlation. However. further testing revealed that the soils
are within the ranges of the established Encierro series. There is some
difference in the nature of the underlying rock but this is not considered
to be a series criterion.

4. Haverson Series. The soils of mapplng unit 18 were named San Mater; in the
field correlation. These soils are within the range of the Haverson series
which has been more widely used and has been used in several recent correla-
tions. The San Mateo series will be placed on the inactive lfst.

5. Jonale Series. The name of the Lashun series was changed to Jonale after
the final field review, to avoid conflict wfth the established Lassen serfes.

6. Sanloren-ttajada  Variant complex. The Majada sofls in this mapping unit
are a variant to the series because they are noncalcareous throughout. The
soils of the Majada series have 83ca and Cca horizons.

7. Santa Fe, dry-Rock outcrop complex. The Santa Fe soils of mapping unit
403 are somewhat  drier than the Santa Fe soils in mapping unit 46. This is
supported by a change in vegetation--grass on mapping'unit  403 and mixed
grass and pinyon-juniper on mapping unit 46. The phase is needed for manage-
ment and use fnterpretations.

8. Stirk Variant. The Stiik Variant sofls have mean annual soil temperature
of about 510 to 56O F. Judgfng from the stated air temperatures, the Stirk
series of South Dakota has mean annual soil temperatures of about 47O to 51° F.
Also, the Stirk Variant 1s fine rather than very-fine in the particle-size
control section. The acreage of the variant is 846 acres. The decision to
use a varfant of the Stfrk series was made after the final field review and
prior to the final correlation.
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9. Moist and Dry Phases. Units 308, 309, 310. 315, 316 and 327 in the Forest
Service portion contain moist or dry phases. These phases have been used to
range the soils from~the central concept of the ustic-mesic  range. Moist
phases are wetter and have different potential vegetation and production po-
tentials than their Typic and Aridic counterparts. Lithic Haplustalfs, moist
are associated with Udic Haplustalfs. Lithic Haplustalfs without moisture
phases are associated with Typic Haplustalfs. Lithic Haplustalfs, dry are
associated with Aridic Haplustalfs. Typic Ustorthents, moist occupy the slot
that the proposed Udic  Ustorthents would have held If they had been recognized
in m Taxonomy.

10. Warm Phases. Mapplng units 311, 312 and 313 of the Forest Service portion
are designated as warm phases of Llthic  Haploborolls. The soil temperature is
440 to 46O F. Potential vegetation is ponderosa pine-alligator juniper. The
typical  Lithic Hbploborolls have potential vegetation of ponderosa pine and
the prOdUCtlOn  potential for ponderosa pine is considerably higher.

11. It is recognized that certain differenres exist between the Soil Conser-
vation Service~and  Forest Service as to the objectives of soil surveys, mapping
procedures, design of mapping units and conventions for publication. There
are also differences in the application of Soil Taxonomy, specifically in
separating between Aridisols and Alfisols. These differences are not resolved
at the time of this final correlation. They are not obvious because of the
different kinds of mapping units, but the differences are there. The on-
going moisture and temperature studies in New Mexico should help to resolve
the problem. Changes may be needed in the definition of the moisture control
section as well as In'the  application of soil taxonomy.
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CCMkWNM

Allig.tor J u n i p e r

Arizona FOSCJS

Aspen

Black Gram

Blue Cram

Bush  Whly

Corkbark PIr

Cresote  bush

Douglas-fir

Engclmm”  Spruce

Gs11*t*

G&ml  o*

Gray Oak

Kentucky Bluegrus

: Locbupuilla

Little  gluestem

j Littleleaf  Sumac

Hountain  Brae

w.untain  8kdl1y

N e w  Uexicq

‘Peatherprus

Onesesd Juniper

S O I L  - YEGETATIW  - cLIwfl!  lLElATIawHIPs

LINCOLN NATIUUL  FOREST

PLAhT  SPECIES LIST

SCIFNTIFIC  NAW CWM3N  N.&W 5

Jmipems  dappema Pillym  Pine F

Fe,t”C. l rizonica Fondetosa  Pine I

Popllur  tronruloidcs Sand Dropreed

Boutelcua  eriopoda Sideoats Grum I

Bcuteloua  gracili8 Skunkbush  Sumac I

Mblenberpia  porteri SWb&%Y I
Abiss uIro& SOtO I
I.UTO.  trldentata Southwestern 1

Pseudotsupa  menriasii Pi- Pin=
Pica mlpalumi~ Splka  Dmprded

lmaria  juesii Squirrel  tail

QJercus  gambbslii Tarbush I
Qusrw grirsa Tobosa I

cercocarpus  brevifloms  Vine Mesquite I

POl prarsnsis Wwy-leaf  oak I

Agave lochugulll~ Weltern mo.3tgrass /
Andropogon  scopariur  “~ White  F i r .. a
Rhua  microphyllm .

gross  muginNus ‘,
Mhlmberpia  mtma

stipa  nemaicm~

Juniperus monospsru

KIEKTIFIC  NAME

‘inur edulir _

‘inus  Ponderosr  i
iporobolus cryptan$us

butelwa  cunipendu1r

lhus trilobata

iyaphoricarpos

1uy1iriOll

?inus stzmbifomis

5porobol”r  c*tra.Ctus

5itani0n
Flourensil carnus

Hilaria Butica

Prnlcwa  obturum  :

Qucrcw  lmdu1atn

hgropyron mlthii

hbies con~olor  .,::
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Charge 1 Recommendations:

1. Each soil survey party should have
backhoes. Four wheel drive trucks

2. Suggust that states consider, on a
survey areas.

constant access to truck mounted
with backhoes would be more useful.

trial basis, motor cycles for soil

3. When economically feasible, an airplane or helicopter should
in soil survey.

4. Each soil survey area should obtain and use landsat imagery.

be used

5. The results of the current FS. SCS, and BLI-! remote sensing study
should be reviewed for future application.

Charge 2 Discussion:

Plant scientists and soil scientists generally work as a team in order to
determine the map units used in a range land or forest soil survey. Soil
scientists usually lack formal training in plant identification but have often
gained on-the-job training. In many instances, the only mention of the plant
connnunity by soil scientists is a brief list of the major plants on SCS-232s
or related forms. Generally, soil-plant relationships are not documented
because the process is time consuming.' There is not a uniform interest,
therefore documentation is not uniform. Recently, there has been much
pressure to rapidly survey large areas often at the sacrifice of documentation.
Map units are often changed to fit range site concepts by phasing. The range
site concept is not uniformly applied or accepted. Soil-vegetation relationships
are rarely considered except to make sure range site-soil phase boundaries
match. The facts are often stretched to make the concept work.

Vegetation data has been collected in numerous areas by recording actual
annual yield measured by clipping studies. These data are then extrapolated
to similar environments. Guidelines, however, ‘as to what constitutes a similar
environment are generally lacking. Often climate is considered to be the
environment.

The climax vegetation of an area is a reflection of the moisture regime
(Daubenmire, 1968b). This idea is the basis for using plant communities to
infer soil moisture regimes in the field. Soil moisture is often the major
soil change. Soil moisture,,however, is not the only factor that is important
in defining the range of a plant community. The area occupied by a plant
community is also limited by the component plant-species tolerance of a
number of environmental parameters. This tolerance varies from plant to plant
and has been referred to as the ecological amplitude of a plant (Daubenmire, 1968a).

Plants appear to have a capability to integrate the soil  moisture and temperature
facets to a greater degree of refinement than we are currently doing with gross
measurements. Other environmental factors to consider in extrapolation are:
permafrost, length of day, drainage, winds, air drainage, salinity, depth to
rock, available water, aspect, prevalance  of fire, grazing intensity, numerous
microclimatic  factors, etc.
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Some plants can be associated very closely with such things as acid or alkaline
conditions of soils, and their gro?"'? within pH margins are quite restrictive.
However, there are others plants that will identify in one geographical setting
with specific conditions, with hardly any other vegetation identifying with
that or those conditions, but that same plant may show up in other geographical
settings with different soil conditions; maybe with a different leaf size or
stern color.

The vegetation and changes in plant communities are one of the first observations
made by a soils man. These provide important clues on possible soil types, soil
boundaries, etc. In most situations, vegetation can be used as an indicator
in mapping soils. This will vary according to vegetative species, nature of
the land, climate, etc. Just because vegetation can be used as an indicator,
it cannot take the place of a thorough soil examination. Vegetation should
be used only as an indicator. Map units may need to be divided further using
other criteria, but vegetation breaks should be used as a key. Several unpublished
soil survey investigationzprojects  support this. In the northern Black Hills,
Ponderosa pine is the dominant vegetation on frigid soils. Whereas, Black .
Hills spruce is dominant on the cryic soils. In the transition zone between
cryic and frigid soil temperature regimes, soil temperatures are largely a
function of slope and aspect. Steeper slopes and northerly aspects in this zone
are mostly responsible for the colder soils.

In Tecon Co., Wyoming, the Tine and Tineman soils are mapped accurately by
kind of vegetation. The Tine series is covered by low sagebrush and grass and
the Tineman soils by big sagebrush and grass. The explanation for the difference
in the vegetation is in the available water content of the two soils, which
is largely a result of the thickness of loamy sediment over the sandy-
skeleral outwash.

The Donna-Stampede and the Stampede-Donna map units in northern Nevada are
mapped and described accurately by the use of kind of vegetation also. DOnIls
is an Abruptic Aridic Durixeroll, very fine, montmorillonitic, frigid family,
whereas stampede is an Aridic Durixeroll, fine, montmorillonitic, frigid family.
Donna supports low sagebrush, Stampede big sagebrush. The difference in kind
of vegetation apparently is the result of differences in available water in
the two soils. Depth of rooting in horizon thicknesses of the two soils follows
this difference also. In burned over areas A horizon thickness is the best
way to identify the two soils to determine the composition of the map unit.

A recent paper by Munn, Nielsen, and Muggier (1978) deals with soil-veg
relationships. They did not find a perfect relationship between habitat types
and taxonomic units, but they did find the kinds of soils which are associated
habitat types. They found that total range production correlates well with
thickness of the mollic epipedon. They found that thickness of the mollic
epipedon was more important to range production than such other variables as
total organic matter, thickness of A horizon, and depth to calcium carbonate.

Soil-plant relationships are often determined by transecting representative
landscapes. examples of soil-veg relationships are shown in attachznent 1 and 2.
Attachment 2 is very useful in showing relationships but they must be
supported by data.

Cluster analysis has been successfully used in Utah to relate soil parameters
to vegetation.
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The factors of soil formation limit the distribution of soil series and map
units. Climate and vegetation are not similar over wide areas. Many soil
scientists have used MLRAs as the restricting limit on the distribution of a
soil. These should be only used as a quide in identifying the general nature
of the land and vegetation. Map units must accurately reflect soil identification.
XLRA boundaries are very general and often ill defined. Class limits of soil
paramenters  do not always correspond to these general I&RA boundaries. Range
conservationists are often insistant on soil series or map unit restriction to
a single MLRA. We generally do not have an adequeate knowledge of soil
parameters and the relationship to vegetation to interpret the maps in the detail
desired. We need to approach detailed studies of environmental paramenters
causing soil~formation.

Charge 2 Recormnendations:

1. Vegetation-soil relationships should be documented over the entire
soil survey area:

2. The vegetation should be reported for the entire range of a ntip
unit and soil series. Range and standard deviation may be useful.

3. FURAs should not restrict map units.

Charge 3 Discussion:

Plant and soil scientist generally work as a team to select sites representative
of the community and associated soils (discussed under charge 2). In the
xeric, ustic and aridic moisture regimes where moisture stress is rather critical
at sometime we still find it difficult to relate some plant communities to
observable soil features. Consequently we wind up with phrases such as high
rainfall, low rainfall, extended season, limited season, etc. The soil moisture
regimes in taxonomy are defined to a considerable extent on inferred rather than
measured moisture and temperature data. If we are going to improve our under-
standing of soil-wag correlation, we must refine our moisture and temperature
regimes to permit more specific definition.

Very little work has been done in comparing soil moisture ~regimes, as defined
in Soil Taxonomy. Criteria for separating soils with xeric and udic moisture
reg= in the coastal range mountains of Oregon have indicated that the same
plant species growing in different climatic zones within a local geographical
area respond differently to water stresses (Thomas et al., 1973). The
authors tried to correlate plant wates suction with soil classification criteria.
In another study, the soils on an area that had previously been classified
were compared in a attempt to find an alternative method of defining the soil
moisture regimes (Nichols and Stone, 1970). The soils were in the typic and
udic subgroup of the ustic soil moisture regime in an area where the annual
precipitation varied from 450 to 800 mm. Soil moisture was measured with the
neutron probe using two access tubes per plot. The soil moisture for various
depth intervals was compared to the annual precipitation on the plots. The
days when the depth intervals were dry in some part were hightly correlated
with the annual precipitation. This study did not attempt to calculate the
soil moisture control section or determine the number of days the SMCS was
dry or moist throughout. These data are needed to accurately classify the soil
moisture regime.
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A more recent study of soil moisture regimes, as defined in $& Taxonomy,
was conducted in New Mexico on soils in the aridic soil moisture regime
(Herbel and Gile, 1973). Soil moisture was monitored at various depths
throughout a lo-year period. Not all measured soil moisture regimes agreed
with the previous classification of the sites. Attachment 3 sumrmarizes
a recent study by Zobeck (1980).

No studies could be found to describe the use of the definition of the soil
moisture control section, es described in s Taxonomy, by direct measurement
in the field. Nichols and Stone .(1970) estimated the soil moisture control
section between 10 and 30 cm on the basis of profile texture. They did not
attempt to estimate the soil moisture control section by using hydraulic
properties easily obtainable from laboratory data.

The best method to measure the SMCS would be a field method. In this method,
the depth to which 2.5 and 7.5 cm of water penetrate into a field dry soil
indicates the depth interval fey the SMCS. The depth of moisture penetration
is found by observing where the wetting front stops, indicated by a color change
in the soil profile. The penetration of the 2.5 cm of water after one day
is the upper boundary of the SMCS. The lower boundary is found in a similar
fashion, using 7.5 cm of water and observing the wetting front after two days.

Soils are rarely dry enough to directly mexure the SMCS. In view of this
problem, the SMCSs can be calculated using laboratory data. The amount of
water in a soil is equal to the acount of water per unit-depth times the depth
over which the water is measured. Similarly, the amount of en added volume of
water to a soil is equal to the difference between the final and initial
moisture content of a soil (on a volume basis) times the depth of penetration.
This relationship is described by the equation:

Volume added (cm) = (Final moisture content (cm/cm)-Initial moisture
content (cm/cm))x Depth (cm)

The depth of penetration of a specific volume of water added to the soil
can be found by the following equation:

Depth penetrated (cm) = Volume added (cm)
(Final moisture content (cm/cm) -
Initial moisture content (cm/cm))

The initial moisture content is that found at 15-bars tension. The final
moisture content is the moisture et l/3 bar, as determined by a pressure-
plate apparatus. The computer model described in attachment 3 agrees closely
with the choice of l/3 bar water as the final moisture content. The moisture
contents on a mass basis are converted to the volume basis by multiplying
by the buik density of the horizon in question. The SMCS for each method is
found by applying the equation to each horizon. The upper boundary of the SMCS
is found by using 2.5 cm for the volume-added value. The lower boundary is
found by using 7.5 cm for the volume-added figure.

Consideration has been given to changing the moisture control section. There
is a strong agronomic bias in the current definition. There are different
kinds of plants which compete for soil moisture et different depths. In the
desert there are some which compete best for water at shallow soil depths, some
which compete best for water in the soil moisture control section, and others
which extract water from depths much below the SMCS. In a true desert at least,
there does not seem to be any advantage to changing the definition for the SMCS.
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Annuals, deciduous perennials, and succulents in deserts utilize soil water
from shallow depths. These drought escaping plants compete for soil water
when soil w,cer tensions are low. They grow in areas which seldom receive an
inch of water at a time, hence their roots may not even leach the soil
moisture control section. The proportion of annuals in the flora of deserts
increases as the annual precipitation decreases and year-to-year amounts of
precipitation become more variable. Deciduous perennials dominate in
deserts having predictable wet seasons. The succulents have the lowest
growth rates but the highest water use efficiencies of the three types of
desert plants feeding on soil water at shallow depths. The succulents,
therefore, predominate on the coarse soils and on rocky slopes.

Deep-rooted phreatophytes tap water sources at great soil depths, sometimes
more than 10 m. The soil moisture control section will not include the soil
depths generally used by these plents. Some mesquite trees have been known
to have roots as deep as 80 m. Mesquite trees survive on the less dependable
underground water supplies and are considered fairly xerophytic. Poplar
trees utilize a more dependable underground water supply and are more
mesophytic phreatnphytes. The underground water may have accumulated from
extensive areas of soils with desert pavements or from shallow soils over
rock or pans.

Drought enduring evergreen shrubs have root systems which come closer to the
depths included in the soil moisture control section. The creosotebush is
one of these plants. It has been able to maintain growth under soil water
potentials of less than -50 bars. These plants compete well on the finer
textured soils and flats. Sagebrush competes best where precipitation is
somewhat higher and soil textures are loamy. Some Atreplex species have an
osmotic potential of -30 bars. What is dry?

The SMCS can be directly monitored in order to determine the moisture regime,
but that is time consuming. Several alternate methods have been used.
A slightly modifed Thornthwaite technique (Zobeck, 1980) of calculating water
budgets (Thornthwaite and Mather, 1955) has been used. This method utilizes
the evapotranspiration, as predicted by Thornthwaite (1948), the water-holding
capacity of the soil, and the measured precipitation to determine the moisture
status of the soil throughout the year. The water-holding capacity is calculated
as the amount of water held between l/3 and 15-bars tension to the lower
boundary of the SMCS. The difference between the precipitation and the
evapotranspiratlon is added to the amount of water in the profile for each
month. It is assumed that each SMCS is initially moist when the soil temperature
at 50 cm reaches 5C in the spring and no runoff occurs. The period of time
during which the SMCS is dry, dry in some part, or moist for each appropriate
soil is calculated. As in the other methods, the soil moisture regimes are
calculated for periods when the soil temperature at a depth of 50 cm wa equal
to or greater than 5C.

The Newhall model of the Soil Conservation Service has been used in many area.
In this method, moisture distributions are predicted by assuming the potential
evapotranspiration is uniformly distributed over all the days of the month,
and moisture removal is proportional to available water/available water capacity
(Newhall, 1976). Rainfall is distributed by assuming 4 of :he mean monthly
precipitation falls in one storm at the middle of the month, and the rest falls
as light showers throughout the remainder of the month. The available water
capacity is used to estimate the SMCS. Moisture regimes are calculated for
periods when the soil temperature at 50 cm reaches 5C.
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When soil moisture control sections are monitered to determine the moisture
regime, a gravitational technique is often used. In Johnson Co., Wyoming,
the NSSL in Lincoln worked out a study on 15-bar  moisture to see if an
experienced field man could estimate whether the samples in the field were
above or below 15-bar. This wrked real well except in frozen soil, and when
the fingers are too cold to get a good “feel” of soil moisture. Another angle
is to have the lab calibrate so018 samples, from the same sites, at a certain
moisture %, and have the field man “se these as a guide. This works very
well for a limited time, until the samples change moisture % thru opening the
containers several times.

Nelson’s (1975) estimation of 15-bar percentage by desorption of soil on
hectorite clay is useful and is a quasi-field procedure that could be used to
determine when the soil is dry. Fifteen-bar percentage is estimated after
desorption of a wet soil by hectorite for a specified time that varies with the
amount of organic matter, clay, and pyroclastics and with the dominant mineral
in the soil. The determination can be completed within 26 to 36 hours.

When instrumentation is selected for monitering moisture, the full range of
moisture should be considered. The following Is a summary of available
instruments as listed in Soil Note No. 7. A tensiometer  measures matric
potential (bars)in the range of about 0.8 to 0.0 bars. It is reliable, simple
and inexpensive but has a llmited moisture range. Periodic servicing is required.
It is subject to damage by animals, vandals, and freezing temperatures. It is
difficult to install in soils with coarse fragments. Psychrometers  measure
total soil water potential (bars) in the range of about 50 to 0 bars (sensitivity
decreases from about 2 to 0 bars). Temperature can be measured also and calibration
is independant  of soil type. Calibration is required approximately every 6
months. Hoistwe &+.istance  blocks measure matric potential or volumetric water,
depending on calibration. The effective range is from 0 to about 10 bars.
These are inexpensive, simple, and are applicable to a wide range of moisture
contents. They are often unreliable, have low precision and poor accuracy.
~They must be calibrated for each soil. Electrical heat dissipation blocks
measure mstric potential or volum.etric water. The range is from 0 bars to
air dry. The bridge is relative inexpensive but the sensors are expensive.
Precision is low at moisture contents less than 10 bars. The neutron soil
moisture probe measures volumetric soil water content from 0 to saturation.
Resolution is low. This depends on the geometry of the probe and the moisture
content of the soil but at best gives the average water content of a sphere
of soil with a’diameter  of about 15 cm. As water content decreases the diameter
of the sphere increases. Precision is good. This depends on the number of
counts. Accuracy is good. Sampling is required for each sail to check accuracy
of the calibration curve. Unreliable values are obtained near the soil surface
unless a shield is used or a special surface probe is used. Radiation hazard
requires special storage, transportation and handling procedures. A special
license is required,

The literature is divided on the question of whether or not all soils measured
with the neutron probe should be calibrated. Rawls  and Asmussen  (1973)
suggest that one calibration curve will suffice for some studies. Cannel1
and Asbell (1974),  however , suggest in some situations It may be important to
calibrate to a specific soil. Change in bulk density has an effect on neutron
probe measurements (Holmes, 1966; Luebs et al., 1968; Olgaard and Haar,  1967)/
The amount of absorbing ~elements  (e.g. boron and iron) and hydrogen sources
other than water also affect neutron probe measurements (Holmes, 1956).

.
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The accuracy of the moisture measurements is of critical importance. Confidence
intervals of moisture content leveis of each horizon within the SMCS
on each site should be calculated.

Soil temperature measurements are made more routinely than those for soil
moisture. As a minimum, most surveys should set up a soil temperature transect
and compare the mean annual soil temperature with the weather station mean annual
air temperature for the same year. Then one can derive a long-time mean annual
soil temperature from this relationship and the long-time climatic data for
that area. It would be worthwhile to moniter soil moisture and temperature
also for areas where laboratory characterization is planned.

The location of each transect should be measured as a minimum on the 1st or 15th
of January, April, June, July, August and October each year to establish mean
annual and mean summer temperature. In mountain areas or areas with heavy
snow pack, a couple sites should be located near a main road so that the
January and April temperature can be taken, and not omitted. Reading soil
temperature iour times a year is not reliable under some conditions and monthly
readings are necessary.

The kind of vegetation influences ~mean annual and mean sunrmer soil temperature
(l+xu~, Buchanan, and Nielsen, 1978). They indicate that there is little influence
of kind of vegetation on the winter soil temperatures. The summer soil tamperature
at 50 cm depth is about SC warmer in the meadow than in the forest. The mean
summer air temperature is about 2C higherthan  the mean summer soil temperature
for the meadow site and 5C higher than the mean summer soil temperature for the
soil site.

It will take years to validate our soil moistuzw temperature lines by
collecting onsite soil moisture temperature data. Because of this, we are
better off to study a few transects in detail over a period of years. In
these studies, we should relate climatic and sOi1 data for the year's study.
From this relationship, one can decide the mean annual soil temperature and moisture
regime most prevalent in the last hundred years or the period of climatic records.
One must use these long-term data for drawing the general lines one uses to
separate soil moisture and temperature regimes in mapping. Hopefully, vegetation,
soil color, organic matter, base saturation, depth to carbonate, salt, etc.,
will correlate with these changes and can be used in the survey.

We should make soil moisture and temperature measurements within plant
communities, not at randon. Ordinary point transects will not get the kind
of information needed to establish the basic facts to understand inter-relationships.

Charge 3 Recommendations:

1. The only way to arrive at meaningful temperature and moisture regimes
is through correlation with plant communities. Tolerance limits must
be established. Measurements should be made within a community and
throughout its range of distribution. Total environmental parameters
should be measured over a wide network of stations.

2. Moisture release curves should be established for soil in plant communities.

3. Temperature and moisture should be measured at several depths t3 test
the moisture control section and moisture regimes.
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ABSTRACT

SOIL MOISTURl?  REGIMES ALONG A VEGETATION TRANSECT

IN CENTRAL NEW MEXICO

BY

TEDDY 8iICHAEL ZOBECK, B.S., M.S.

Doctor of Philosophy in Agronomy

New Mexico State University

Las Cruces,  New Mexico, 1980

Dr. LeRoy  A. Daugherty, Chairman

Problems have arisen in the western United States in

classifying soils due to disagreements among soil scientists in

estimating the location of soil moisture regimes in the field.

Estimates are currently made by correlating the plant cormnunity

on an area with an assumed soil moisture regime. No previous

studies have measured soil moisture regimes and correlated the

results to plant communities in New Mexico. The objectives of

this study were to correlate major plant cormnunities in New
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Mexico with measured soil moisture regimes and compare the

measured results to hand-calculated estimates.

Mean annual soil temperatures at a depth of 50 cm,

precipitation, and soil moisture regimes were determined for

eight sites transecting the following vegetative communities:

blue grama (Bouteloua  gracilis Lag.) grasslands, one-seed juniper

(Juniperus,monosperma  (Engelm.) Sage.) and pinyon pine (Pinus

edulis En&m.) woodlands, pinyon pine and alligator juniper

(J. deppeana Steud.)  woodlands, and ponderosa pine (p. ponderosa

Lawson) forests. Forested plots were compared'to  open plots at

all but the blue grama grasslands sites. All sites were found to

be in the mesic soil tempera&e regime (lO.l-14.4C). The soil

temperatures on the open plots were all significantly higher

(P < 0.05) than the forested plots. Open plots were an average

of 2.X warmer than forested plots at the same site.

Precipitation generally increased with elevation (536-837

mm). Precipitation on the open plots was generally significantly

different (P < 0.05) from the forested plots. Eleven to 48 per-

cent of the precipitation was intercepted.

Soil moisture data from the field sites werqused to deter-

mine the soil moisture regime for each of three soil moisture

control sections. The three soil moisture control sections were

computed on the basis of three initial soil moisture content

levels. The initial soil moisture contents were oven-dry, air-

dry, and 15 bars. The soil moisture control section was also

.
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estimated from a finite difference solution of the soil moisture

diffusion equation.

Blue grama grasslands were classified into the ustollic sub-

group of the aridic soil moisture regime. In lower areas of the

same landscape. where water may collect or run over the site, a

deep dark surface may form. Soil in this situation was classi-

fied in the pachic subgroup of the ustic moisture regime. The

classification of'the one-seed juniper and pinyon pine woodlands

ranged from the aridic to the typic subgroup of the ustic

moisture regime. Pinyon pine and alligator juniper woodlands

were classified in the same moisture regimes as the one-seed

juniper and pinyon pine woodlands. The ponderosa  pine forest

soil classification ranged from the typic to the udic subgroup

of the ustic soil moisture regime.

Caution should be exercised in using plant communities to

predict soil moisture regimes. Single plant communities may be

within more than one soil moisture regime. Open sites within a

forest may be within a different soil moisture regime than sites

occupied by trees.

.
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Appendix B

SIMULATION OF SOIL WATER TRANSPORT

IN A iOIL PROFILE

c
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SIMULATION OF SOIL WATER TRANSPORT

IN A SOIL PROFILE

Computer-assisted simulation models are often used to gain

insight into dynamic processes. The transient flow of vatef In

soil is a dynamic process that can be simulated on modern digital

computers with comparative ease. This section describes one

technique to describe isothermal transient flow of water in soils.

Little mathematical knowledge is necessary to apply this model to

soils of varying characteristics. The model was used to predict

the boundaries of the

initial soil moisture

In the following discussion, the z-direction is vertical and

soil moisture control

conditions.

Governing Equations

section for several

positive from the soil surface downward.

The following two equations are combined to describe the

flow of wafer in soils:

1. Ikrcy’s Law: q = -K(B)% ,

where: q - flux (cmiday)

K = hydraulic conductivity (cm/day)

o= total hydraulic head (cm)

z = downward direction (cm)

8 = water content (en/cm) .

(5)
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The flux of water is proportional to, and in the direction

of, the driving force. K is the proportionality constant, known

as the hydraulic conductivity. The total hydraulic head ($1 is

the algebraic sum of the hydraulic head (HI and the gravitational

potential (2) (i.e., $ = H + z).

2. The continuity equation:

ae_= _ .%lat az 1 (6)

where t is time in days.

This relationship is derived from the principle of the conser-

vation of mass. The time rate of change of water must be equal to

the change in flux.

Combining (5) and (6) yields:

a0- = & (K(e)g)
at

. (7)

By substituting the algebraic sum of the hydraulic head and

gravitational potential, (7) now becomes:

where H is the hydraulic

In this simulation, equation

following boundary conditions:

head in centimeters.

(8) is solved subject to the

t = 0, z>o, 958i - f(z)

t ;>, 0, z = 0, q - r

(8)

t > 0, 2 = L, Z-0
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where: L = depth of the soil profil.c (cm)

H = hydraulic head (cm)

r = rainfall rate (cm/day)

Oi * initial volumetric wetness (cm/cm) .

Description of the Computer Model

This model is similar to those developed by Hillel (1975),

Hillel and Van Bavel (19761, Van ~Der Ploeg and Benecke (1974),

and Van Keulen and Van Beek (1971). A listing of this node1 and

sample output follows this discussion.

The program is written in Continuous System Modeling Program

III (CSMP III) (IBM Corporation, 1972). This language allows the

user to simulate dynamic processeswithout lengthy statements that

may otherwise be required as in other more popular languages. In

the following discussion, words that are entirely capitalized refer

to terms used in the model.

The INITIAL section of the program sets initial conditions of

the model that will not be changed at a later time without

resetting the INITIAL section. In the present model, several data

inputs are Initialized in this section.

Data inputs incl!de NL, TCOM, and the FUNCTIONS XOIST. RAINTB,

SUCTl, SUCT4, CONDTI, and CONDT4. The FUNCTIONS may be considered

as tables of values in pairs. The first number in the function is

paired with the second number; the third number is paired with the

fourth; and so on. For example, FUNCTION ?lOIST initial~izes the soil



moisture with depth for the profile. The first number in the

pair is the depth, and the second is the volumetric moisture

content. FUNCTION RAINTB  tabulates time in days as the first

value and rainfall in cm/day as the second value. FlJNCTIONs.SUCTl

and SUCT2 list soil wetness and matric potentials expected at the

corresponding wetness values. Similarly, FUNCTIONS CONDTl  and

CONDTZ list soil wetness as the first value and hydraulic conduc-

tivity as the second.

In this simulation, the soil profile was broken into a number

of compartments (NL), each NLl75 cm thick. The compartments are

referred to as TCOM(1)  through TCOMCNL), with TCOM(NL) being the

last compartment. The depths studied are set in DO 110. Within

DO 100, the initial volumetric wetness (ITHETA), the initial water

Content of the entire profile (IWATER), andthe initial amount of

water in each compartment are determined.

In the DYNAKIC  section, calculations are made and updated

each time step set by the final TIMER card near the end of the

pr0gram. The following calculations are updated in the DYNAMIC

section in the model:

1. The water content

the initial water content,

of each compartment was calculated from

IVOLW, and the time rate of change of

the net flux into the respective department, NFLUX.

2. The volumetric water content, THETA, was set at 0.3266.

3. The hydraulic head or matric potential, ?iPOT, was taken

from the FUNCTION SUCT table for each compartment. The matric
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l

;otential and hydraulic conductivity for a @rtjcular comi.art-

ment is a function of the water content in the compartment.

4. The hydraulic conductivity, COND, YBS derived from the

CONDT functions in a manner similar co number 3 above.

5. The total'potential,  HPOT, was the sum of the';lac-i.c

potential and the gravitational potential represented by DEPTH.

The gravitational potential was the negative of the depth, taking

the soil surface as the reference level.

6. The average conductiirity, AVCOND, was calculated for all

but the first cell. The average conductivity of the first cell

was equal to the conductivity of the first cell.

7. The flux, FLUX, was computed following Darcy's law.

8. During each iteration, the rainfall was taken from the

FL'NCTION RAINTB table via the RAIN equation. If there .&as no

rainfall, the infiltration rata was zero, and the flux into the

first compartment was set at zero. If there was rainfall, the

flux into the first compartment was equal to the infiltration

capacity or rainfall rate, whichever was lower. In the RAIN rqua-

tion, the AFGEN statement causes the computer to select a linear

interpolation in generating output between the time-versus-rain-

fall pair of values from the FUNCTION ILUNTB statement. The rain-

fall falls at a rate of 2.5 or 7.5 cm/day in this model. This rate

of water application may not be the same rate that is used in

empirically deriving a soil moisture control section in the field.

The Soil Taxonomy does not specify's water-application rate.
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9. Cumulative infiltration, CUXINF, was found by

integrating over the course of the simulation. The cumulative

water, CLMWTR, was calculated by summing the volumes of water

for each compartment at each iteration.

10. The TIMER statement sets the finishing time of the simu-

lation at three days. Output was printed at one-day intervals,

as set by OUTDEL. Iterations were taken at O.OOl-day  intervals.

Longer intervals were tested, but the program lost stability at

these longer intervals. T.he  stability of the program is associated

with the integration method employed, a fourth-order Runge-Kutta

method in this case. The Runge-Kutta continually adjusts the DELT

to meet specific criteria written into the integral process, and

a larger initial DELT apparently causes internal problems with this

integration method. For more details, see the CSMP Reference

?Ianual (IBH Corporation, 1972).

In using this simulation technique, it was assumed that

unsaturated hydraulic conductivity and soil suction are unique,

single-valued, and continuous functions of the water content.

The unsaturated hydraulic conductivity was calculated by the use

of a computer program written by Van Genuchten (1978). Input data

into his program include soil moisture release curve data and

saturated hydraulic conductivity for each depth sampled. This

information was collected for Fort Stanton I and may be found in

Appendix A, Table 42. The Van Genuchten program calculates rela-

tive conductivity, absolute conductivity, and their log values,

l
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as well as diffusi-rl.ty  and the log of the diffusivity. The

values obtained with the Van Genuchten  model are found in the

FUNCTION SUCT and FUNCTION CONi)T statements in the model currently

under study.
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SIMULATION OF SOIL WATER TRANSPORT IN A SOIL PROFILE

GLOSSARY OF SYMBOLS

AVCOND =
COND =
CUMINF =
CUMWrn~ =
DEPTH =
FLUX
FLXNLL :
HPOT =
INFILT =
ITHETA q

IVOLW =
IWATER =
MPOT =
NFLVX =
RAIN =
TCOM =
THETA =
VOLW =

AVERAGE HYDRAULIC CONDUCTIVITY (CM/DAY)
HYDRAULIC CONDUCTIVITY (CM/DAY)
CUMULATIlrE INFILTRATION (CM)
TOTAL WATER CONTENT OF TRE SOIL PROFILE (CM)
DEFTH OF THE MIDPOINT OF EACH COMPARTMENT (CM)
FLOW RATE OF SOIL WATER (CM/DAY)
FLOW RATE OUT OF THE LAST COMPARTMENT (CM/DAY)
HYDRAULIC POTENTIAL (CM)
INFILTRATION RATE (CM/DAY)
INITIAL VOLUMETRIC WETNESS (CM/CM)
INITIAL AMOUNT OF WATER IN EACH COMPARTMENT (CM)
INITIAL WATER CONTENT IN THE WHOLE PROFILE (CM)
MATRIC POTENTIAL (CM)
NET FLOW RATE OF SOIL WATER IN EACH COMPARTMENT (CM/DAY)
RAINFALL RATE (CM/DAY)
COMPARTMENT THICKNESS (CM)
VOLVMEtlRIC WETNESSZOF EACH COMPARTMNNT (CM/CM)
AMOUNT OF WATER IN EACH COMFARTbBNT  (CM)

SIMULATION PROGRAM

STGRACE TCOM(8O),DEPTH(8O),ITHETA(8O),COND(8O),...
AVCOND(8O).MFOT(8O),HPOT1(80),FLUX(80)
DIMENSION THETA(80)
FIXED I.NL
INITIAL
NOSORT

PARAMETER NL=15
T&LE TCOM(l-15)=15*5
NLL-NLtl
IWATER=O.
DEPTH(l)=O.S*TCOMM(l).
DO 110 I-2,NL
DEPTH(I)=DHFTH(I-1)+0.5*(TCOM(I)+TCOM(I-1))

1 1 0 WNTINUE
DO 100 I=l,NL
ITHETA(I)=O.O80~
IWATER=IWATER+TCGM(I)*ITHETA(I)

.

. .

*
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NFLUX~I)=O.
~~~LW!Ij-i~:ETAmA(I)*TCOEj'(I)

100 CONTI,VUE
F~NCTION.RAINTP=~';.0,7.50,1.0,7.5O.L.001,0.0,5.0,5.~~
r"iiiCTION SUCT1=(.0425,.541E10,.045,.138E10,.0475,9~.05,.~11~9,...

.0525,.346E8,.055,.114~8,.0575,.393E7..0E,.142~7,.0625,.~36E6,...

.0636 ,.5OlE6,...

.0645,.251%,...

.OE57,.126E6,...

.0674,.63135,.,.

.0704,.26EES,...

.073&,.133E5,...
-,.0850,.335fi4,...

.0939,.168E4,...

.1061,.841~3,...

.1229,."22F'1_,...

.1455,.21:53,...

.1755,.106E3,...

.2129..53132,...

.2534,.2EbE2,...

.2878,.133E2....
".3094,.668sl,...

.319a,.335El,..;

.3240,.168El,...

.3266..0)
FUNCTION SUCT4=(.0525,.186E7,.055,.175~7,.0575,.164~7,.06,.153E7,...

.0625,.142E7,.065,.131~7,.0675,.12~7,.07,.109~7,.072S,.98E6,...

.075,.871E6,.0775,.7Ei~6,.08~~651~6~~0825~.541~6~~.~

.0866,.501E6,...

.0883,.25iE6,...

.0905,.126E6,...

.0333,.631B5,...

.0968,.31635,...

.1012,.158E5,...

.1067,.794E4,...

.1137,.398X4,...

.1224,.20064,...
*1333,.1ooz4,...
.1471,.501E3,...
.1643,.251E3,...
.1856,.126E3,...
.2:?8  631E2,. ,...
.2426,.31662,...
.2760,.158E2,...
.2999,.944El....
.3301,.398Ei....
3435,.20Cfi,...
:3548,.0)

FIJNCTIDN  ~ONDT1=~.0425,.32~E-25..045,.249E-23,.04?5,.15E-21....
.05,.725E-2G,.0525,.294~-18,.05S,.996E-l7,...
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.0575,.289E-15,.06,.726e-14,.0625,.16E-12,...

.0636,.2OOE-12,...

.0645,.177E-ll....

.0657,.1566-lo....

.0674,.1386-9,...

.0704,.21OE-a,...

.0738,.185E-7...,

.0785,.168E-6,...

.0850,.146E-5,...

.0939,.1273-4,...

.1061,.112E-3....

.l229..978E-3,...

.1455,.842E-2,s..

.1755,.696E-l,...

.2129,.51880....

.2534,.30831,...

.2878,.126E2....

.3094,.337B2,...

.3198,.630E2,...
3240,.934E2,...
:3266,.2~1~3)

FUNCTION CONDT4=(.0525..409E-28,.055,.126E-26,.0575..331E-25,...
.06,.76E-24,.0625,.153Ei22,.065,.275E-21,.0675,.442E-20,...
.07,.643E-19,.0725,.651~-16,.075,.103~-16,.0775,.115E-15,...
.08,.119E-14,.0825,.115E-13,...
.0866,.379E-12....
.0883,.267E-11,s..
.0905,.1863-lo,...
.0933..1323-9....
.0968..lllB-a,..,
.lOi2,.658E-8....
.1067,.4806-7,...
.1137..3303-6....
.1224..2323-5,...
.1333,.162E-4....
.1471,.114E-3,...
.1643,.7963-3,...
.1856,.5513-2,s..
.2118,.3728-l,...
.2426..23630,...

.2760,.13131,...
.3071,.57631,...
.3301,.182E2....
.3435,.413E2,...
.3548,.307B3)
DYNAMIC

.

NOSORT
VOLW=INTGRL(IVOLW,NFLUX.15)
DO 200 I=l,NL
THETA(I)=VDLkr(l),ITCOM(~)
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1 0
200

400

403

404

497

408

450

220

320

606

666

IF(THETA(I1.LZ.0.3266) ,GO T3 1C
THETAU)=O.3266
GONTINUE
CONTINUE
DO 400 I=l,7
iY?CT(I)=-AFGEN(SVCTZ.ZYZTA(I))
DO 403 ?=a,15
,~OT(I)=-AFGEN(SLICm~(SUC~~  ,TKETAU))
DO 404 I=1.7
CONG(I)=AFGEN(CCNDT:,,"HETA(I))
DO 407 I=8,15
COND(I)=AFGEN(CONDTII._tiE~~:4(1))
DO 408 I=l.NL
ilPCIT(I)=.hmOT(I)-DEPTH(I)
AvCO‘vDil)=COND~l)
y"G 450 I=Z.NL
A~CC3ND(I):(ASS(COND(I-l)*COND(I)ij**0.5
FLVX!NLL,L)=COND(NL)
DO 22C I=2,NL
FLUX(I).((HPOT(I-?)-HPOT(i'))*AVCOND(I))/(O.5*(TCOM(I-l)+TCU~(;)))
RAIN=AFGEN(RAINTB,TIME!
INFILT=RAIN
FLVX(l)=INFILT
DO 320 I=l.NL
NFLVXU)=FLUX(I)-FLUXUtl)
CVMINF=INTGRL(O..INFILT)
FLXNLL=FLUX(NLL)
CVMwTR=O.
IF(XEEP.NE.l) GO TO 500
Y=IMPlJLS(O.O,OVTDEL!
Ir'(Y*XEEP.LI".l.O) GO TO 500
vRITE'E(6.606)
FORMAT('O','TIME'.BX,'DE?TH',7X, 'THETA',7X,'lhiAT  WT',5X,'TOT TOT

$ ',SX,'COND Ai'COND FLVX NFLUX VOLW')
DO 500 I-l,15
KRITE(6.666)  TIME,DEPTH(I),TIiETA(I),MPOT(I),HPOT(I),...
CONDU),AVCOND(I),FLVX(Ii,NFLVX(I).VOLW!I)
FORMAT(E10.4.2X,Z10.4,2X ,E:0.4.2X.E10.4,2X,Z10.4.2X,F10.4,...
2X,E10.4,2X,1'10.4,2X,E10.4,2X,L'10.4)

500 CONTINUE
DO 650 I=l.NL

650 CVMWTR=CVMWTRtVOLW(.?)
TIMER FINTIM=~.O,OUTD~L=~.O,DELT=~.~~~,PRDEL=~.O.DELIYIN=~.O,~-~~
CVT?VT CUMW~~,CV~YINF,lWATER

ZND
STOP
ENDJOB
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$$$ CONTINUOUS SYSTEM MODELING PROGRAM III2 VIM3 EXECUTION OUTPUT $$$

PARAMETER NL=I5
TABLE TCOM(I-15)=15*5

FUNCTION RAINTB=(0.0.7.50,1.0,7.50.1.001,0.0.5.0.0.0)
FUNCTION S(/CT1=~.0425,.541E10,.045..138E10..0475..37939..05,.111E9,...

.0525,.346~8,.055,.114E8,.0575..393~,.06..142E7..0625..53636,...

.0636,.50166...,

.0645,.251E6....

.0657,.12626,...

.0674,.63135,...

.0704,.266E5,...

.0738,.133E5,...

.0850,.33534,...

.0939..16864,...

.1061,.84IE3,. . .

.1229,.422m,...

.1455..21163,...

.1755,.106E3,...

.2129,.53162,...

.2534,.26632,...

.2878,.133E2,...

.3094,.66881,...

.3198..33581,...

.3240,.168El,...

.3266,.0)
FUNCTION SUCT4=~.0525,.186E7..055..175E7,.0575..164FI..06..15337,...

.o625..142E7..065..131FI..0675..12E7,.07,.109Fl,.0725,.96E6,...

.075,.871E6,.0775,.761E6,.0~,.651~6,.0825,.541E6~...

.0866,.501E6....

.0883,.25166....

.0905,.12636,...

.0933,.63IE5,...

.0968,.31665,...

.1012,.158E5,.  ,.

.1067,.794E4,...

.1137,.398B4,...

.1224,.2OOE4,...

.1333,.10034,...

.1471,.50133....

.1643,.25iE3....

.1856,.126E3,...

.2118,.631E2,...

.2426,.316E2,...

.2760,.158E2, ..a

.2999,.944EI,...

.3301..39861,...

.3435,.20031,...

.3548..0)
FUNCTION C0NDT1=~.0425,.328E-25..045..249E-23..0475,.15E-21....

.o5,.729E-20,.0525,.294E-18,.055,.996E-17s.e.

.
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.0575,.299E-15..06..726E-14,.0625,.16E-12,...

.0636,.230E-12,...

.0645,.177E-ll,...

.0657,.156E-la,...

.0674,.138E-9,...

.0704,.210E-9....

.0?3e..le5E-7,...

.0785,.168E-6,...

.0850,.146E-5....

.0939,.127E-4,...

.1061,.112E-3....

.1229,.978E-3,...

.1455,.8423-2,. . .

.1755,.696E-l,...

.2129,.518EO,...

.2534,.33831,...

.?878,.126E2,...

.3094,.337E2,...

.3138,.63OZ2,...

.9~40,.93482....

.3266,.210E3)
WNCTION C@NDT4=,I(.0525,.40?E-28,.055..:26E-26..0575,.331E-25....

.06,.76E-24,.~625..153E-22,.065,.27SE-21,.0675~.442E-20,...

.07,.643E-19,.0725,.851E-18,.075,.103~-16,.0775,.115~-15,...

.08,.119E-14,.0825,.115E-13,...
.0866,.379B-12,...
.0883,.2673-ll,...
.0905,.188E-lo,...
.0933,.132E-9,. . .
.0968..lllB-a,...
.1012,.E58E-a,...
.1067,.480B-7,...
.1137,.33OE-6,...
.1224,.232E-5,...
.1333..1626-4,...
.1471,.114E-3,...
.1643,.796E-3,...
.1856,.55iE-7..,..*
2118,.372E-l,...
:2426,.236EO,...
.2760,.131B:,...
.3071,.576El,...
.3301..18232....
.3435 Yl?Z2,. " ,..I
.3548,.50?f3j
?It4E,? FI~T~cl=3.0.0~'12)EL=1.0,DELT=0.001,~QDEL=1.0,D~LMiN=1.0~-20
OUTPUT 7U:~1T.Q,CU~IN~,I~AT~~

END
T&XT 'JilPIrlBLc"S xs INTEGRATION START T:ME = 0 0

3ZLT DZLlwN ?I,VTI,V ?.?DEL OIJTDEL ’ DELMAX
l.OOOOCD-03  1.3OOOOD-20 3.ocoo i.0000 1.0000 1.0000
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. I

TIME
.3”00E 01
.3000E  01
.300”E  01
.300OE  01
.3000E  “1
.3”00E  “1

. WOOE  01

.3”00E  01

.30”OE 0,

.3000E  01
.3OOOE  OL
.3”“06  01
.3”OOE  01
.3tkJw  “1
.3000E  01

DSTH
0.2SOOE  0 1
0 . 7 5 0 0 8  01
0.12soL‘ 02
0.175UE  0 2
0.225OE  0 2
0.275OE  0 2
0.3250E  0 2
0.3750E  0 2
0.425”E 0 2
0 . 4 7 5 0 8  0 2
0.525OE 02
“.57SOc’  0 2
0.625OE  0 2
O.b?,“E  02
0.725OE  0 2

THETA
0.21uoL’  00
0 . 2 2 1 5 6  0 0
0.229”E 0 0
0.23bW 0 0
0.2”41E  0 0
0.2516E  0 0
0 . 2 6 3 3 8  “ 0
0.2717E  “ 0
0,2*69E 00
“.8160E-01
o.L1oooo’-01
O.UOOOE-01
0,80O”E-01
0.6JOJOE-“1
0.8W”E-0,

MATFQT
-.52918 02
-.97WE  0 2
.9255E 02
-.3763E 0 2
-.3269E  0 2
-.27’/5E 0 2
-.227w 0 2
-. *‘lmE 0 2
-.,2.4IE 0 2
.57718 0 6
-.651OE  0 6
-.ciSlOE  0 6
-.6510E  cul
.651OE 0 6
-.6510E 0 6

1DT  H)T
-.5491B 02
-.W9SE 02
-.55056 0 2
- .5513E 0 2

CONU
O.S8WE  00
0.1061E  01
“.153BE 01
0.2014E  01
.o.  2w1.E 01
0 . 2 9 6 9 6  0,
o.w12L’  0 1
0.1171E  01
O.xwiE 01
O.bll7E-lf6
U.l190E-14
0.1190E-IQ
0.1190E-14
O.ll9OE-19
0.1190E-1”

A VCDND
0.5044E  00
0.7876E 00

FL”Y
0.0
O.,057E-0,

“.,277E  01 O.l9OOE-01
0.1760E  01 0.2502E-0,
0.22uOE  0 1
0.272”E 01
O.~llS”E  01
0.2609P  cl*
0.1832E  “1
“.1525K:-06
0.31OBE~lU
!J.llWE-14
0,1,9OE-1q
0,1190E-1”
“.119OE-1q

o.*BBIE-O,
o.aOSZE-01
0,30‘~E-01
0.2LJ,LP-0,
0,2b1”0’-0,
0.1760E-0,
0.11594E-10
O.ll(lOE-14
0,1190B-l4
O.l190E-14
“.11900‘-14

N F L U X
-.10578-O*
-.8429E-02
-.6018E-“2
.3798E-02
-.17068-O*
-.1612E-03
“.152OE-02
0.3057E-02
O.t(506E-02
0.176OE-“I
O.“594E-10
0 . 0
0 . 0
0.”
.1’#82E-20

“DLV
0,107OE  0 1
0.1107E  01
0.1145E 01
0 . 1 1 8 3 1 3  01
0.122oL’  01
0.125BE  01
0.1316E  0,
0.135aE  01
o.l11:,‘1K 0;
“.1I”WE 00
0.4000E  0 0
O.~OO”E  0 0
O.~,OclOE ,I0
O.‘lOOOE  “0
0 .  WOOE  00
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c

WESTERN REGIONAL TECHNICAL WORK-PLANNING CONFERENCE
OF THE COOPERATIVE SOIL SURVEY

Soil Survey Interpretations
Conmllttee  5

The following charges were given to the committee:

1.

2.

Develop methods of displaying interpretations of multi-taxa  mapping units in Order 3, 4,
and 5 soil surveys.

Develop models for use of sol1 poteniial  ratings for rangeland and wildland inter-
pretations.

Following are some items we must consider in making interpretations:

a.

b.

c.

d.

e.

f.

9.

A soil survey is an inventory of soil resources wjth meaningful interpretations that can
be consistently made within prescribed parameters.

The interpretations made in a soil survey are not designed so that they can be used like
a cookbook. Professional management judgment must be utilized. The survey needs to
provide the manager with the tools he needs to enable him to come to proper decisions.

The mapping unit is what is mapped. It includes one or more taxonomic units plus
inclusions of similar and contrasting  soils. However. a benchmark must be used in deter-
mining the interpretations for each taxonomic unit. These must have described parameters
so the taxonomic unit becomes the benchmark.

Information should be transferable from one survey to another. New interpretations need
not be developed for every survey, but information from other surveys should be used.
The taxonomic unit is what is now used for the transfer of the information.

Present urgent needs for soil surveys dictate that good interpretations need to be made
quickly and with somewhat limited data. It is important that much of the work can be
machine generated as we do tables in the soil survey manuscript.

Taxonomic unit must be based on more than a single pedon. Ample pedons and notes are
collected to support the mapping unit as well as to substantiate that there are signifi-
cant areas of the soils.

Soil surveys decrease in specifity for a particular area of landscape as the orders go
from 3 to 4 to 5. The type of interpretation that can be made becomes more general. As
an example, flip charts and maps good for broad planning can be made for different inter-
pretations, but have little value for on-site or intensfve  planning.

Charge 1: Develop methods of displaying interpretations of multi-taxa  mapping units in
Order 3, 4, and 5 soil surveys.

Alternative 1: Describe mapping unit description in usual manner giving the components and
Fme of the components in the unit along with inclusions. Then provide computer

generated tables. Tables can be combined into various combinations. One State consoli-
dated Tables H, J, and K into two tables. The first table had column headings: depth,
USDA Texture, Unified, ASHTO.  3" fraction, clay content, soil reaction, salinity, hydrolo-
gic group and organic matter. The second contained depth, permeability, AWC, shrink-
swell, erosion factors, corrosivity, cemented pan, bedrock, and potential frost action.

Alternative 2: Use of Computer Assisted Writing (CAW) for preparation of the mapping unit
descriptions of associations and complexes. Other agencies can develop addendum state-
ments to fit their special needs. These additional statements may or may not be used in
the compiled manuscript. Only that part of the mapping unit planned for publication is
stored in the SCS word processor, while any additional interpretative data or data for
local application are stored in the cooperating agency's word processor. This method
allows for all the long range or well established interpretations to be stored along with
interpretations that are being  tested or only have local application.
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This system has a wide application, and statements can be developed for almost all kinds
of mapping units and for surveys of different orders.

This system works well for soil surveys planned for publication, but the information is
also needed quickly for planning. (Attachment No. 1)

Alternative 3: Soil Map Unit Uescription  in chart form. These are filled out for each
Yppinplrnit. An advantage is that items are in the same place on each chart. Also,

there is only one set of charts per mapping unit with information about a mapping unit
in one place, and not in several tables or text. Disadvantage of being hand generated.
Acceptable for special needs. A computer generation of this type of display would make
it easier and quicker to make.

Alternative_,4:  Develop ratings for each of the major components, as in Alternatives 1
through 3, but also develop a composite rating for the mapping unit. These mapping unit
ratings would be based on the individual component ratings. Acceptable for technical
guides or special interpretive handbooks.

UI%~~~: Develop models for use of soil potential ratings for rangeland and wildland inter-
pretations.

More work and exploration is needed for development of the soil potentials for rangeland and
wildland. This should be a continued committee charge. There is a need to explore methods
that would apPly to Order S soil surveys.

What parameters are needed to set up potential ratings? This is difficult because of the
economic and other data available to develop these ratings. We need to work with the range
personnel in developing a potential rating program and the kinds of input needed from them
to obtain the ratings.

For range, the first phase is to develop the range sites with potential plant communities.
The range sites must be closely controlled, or there may be greater difference in plant
composition and production within range sites than between range sites. The range sites
must be developed by range conservationists in conjunction with soil scientists. There
should be interstate correlation of range sites.

In relation to range, some items for which potentials can be developed are reseeding, early
spring grazing, late season grazing, etc. These must be developed by range conservationists,
but based on soil characteristics.

Potential for wildland  has had many problems because of difficulty to tie tangible economic
returns to it. Interpretations for wildlife have been worked out for mapping units in some
surveys, but are difficult to make because interactions of different mapping units are
necessary for the wildlife. Some soils are well suited for wildlife food production, but may
offer little cover and may not have a source of water, while others may offer good cover.

There is a recent proposal to make interpretations for major wildlife by taxonomic units of
the general soils map, and to develop potentials for broad landscape units. The soil will be
rated by defined criteria for each habitat element, taking into account the potential native
plant community that is supported by the soil.

These data can then be used to determine the potential of broad landscape units (general soil
map units) to support various wildlife species or wildlife ecosystems, either annually or
seasonally. These potentials should also be determined by committee action of appropriate
disciplines--not a soil scientist or wildlife biologist individually. The resultant potential
ratings will be documented as suggested in Section 404 of the National Soils Handbook,
Part II: Soil Potential Ratings.

Presentation of the habitat element ratings in computer generated tables will become a part of
area or county technical guides and soils handbooks. Its use as part of a soil survey manu-
script, or other published documents, will ,be optional at the discretion of the State
Conservationist.

Presentation of the wildlife habitat potential ratings can also become a part of the area or
county technical guides, soils handbooks, and soil survey manuscripts. It will be discussed
in either the introductory text of the wildlife section by general soil map units, or in the
broad land use consideration section. Wildlife needs and management will not be discussed in
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the individual mapping unit descriptions, unless the soil has unique properties that are
required for wildlife propagation or survival. This will reduce needless bulk from these
documents.

F+ommendat_:

The committee recommends that charges be continued and the respective disciplines to be in-
volved in future committees develop the rangeland and wildland  potentials.

Committee Members:

5. Brownfield, Chairman
R. Arkley
D. Ball
J. Chugg
H. crane
R. Dansdill
W. Dollarhide
A. Ford
R. Hail
R. Hoppes

L. Langan
L. D. Marriage
0. Post
R. Pratt
John Rodgers
H. Rounsaville
H. Sat0
W. Sauerwein
B. Smith
R. Tew

E

c
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ATTACHMENT l*

S1106lbUvi-Vassar  association, very steep. $TlThis map unit is on mountainsides. The natural
vegetation is mainly coniferous trees. Slope is 35 to 65 percent. Elevation is 2,800 to
4.500 feet. The average annual precipitation is about 36 inches, the average annual air
temperature is about 42 degrees F, and the average frost-free period is about 90 days.

$IOlThis unit is about 60 percent Uvi loam and 25 percent Vassar silt loam. The Uvi soil is
mainly on south-facing slopes, and the Vassar soil is mainly on north- and east-facing slopes.

$IOlIncluded  in this unit are small areas of a soil that is similar to the Uvi soil but has a
clay loam subsoil and a soil that is similar to the Vassar soil but is moderately deep to de-
composing granite.

$IOlThe Uvi soil is very deep and well drained. It formed in loess and in residuum derived
from granite. Typically, the surface is covered with a mat of organic material 2 inches
thick. The upper 7 inches of the surface layer is brown and yellowish brown loam. The lower
11 inches is pale brown loam. The upper 10 inches of the subsoil is pale brown loam. The
lower part to a depth of 60 inches or more is light yellowish brown loam.

$IOlPermeability of the Uvi soil is moderate. Available water capacity is moderate. Effec-
tive rooting depth is 60 inches or more. Runoff is very rapid, and the hazard of water
erosion is very high.

$IOlThe Vassar soil is deep and well drained. It formed in volcanic ash over residuum
derived from granite. Typically, the surface is covered with a mat of organic material 2
inches thick. The surface layer is yellowish brown silt loam 6 inches thick. The subsoil is
light yellowish brown silt loam 1C inches thick. The upper 15 inches of the substratum is
pale brown coarse sandy loam. The lower part is very pale brown loamy coarse sand 14 inches
thick. IIeconiposing  granite is at a depth of 53 inches.

$IOIPermeability  of the Vassar soil is moderately rapid. Available water capacity is moderate.
Effective rooting depth is 40 to 60 inches. Runoff is very rapid, and the hazard of water
erosion is very high.

$IOlThis unit is used for woodland.

$IOlThe potential natural plant community on the Uvi soil is mainly grand fir, Douglas-fir.
mallow ninebark, and elk sedge. This soil is well suited to the production of grand fir and
Douglas-fir.

$IOlThe site index for grand fir on the Uvi soil is about 55. This soil can produce about
8,400 cubic feet per acre of trees 0.6 inch or more in diameter or 12,200 board feet of
merchantable timber 12.6 inches or more in diameter. Potential production is from an un-
managed stand of trees 80 years old.

SIOlThe potent,ial natural plant community on the Vassar soil is mainly western redcedar,
western white pine, pachystima,  and mountain blueberry. This soil is well suited to the
production of western redcedar, grand fir, and western white pine.

b
$IOIlhe site index for western white pine on the Vassar soil is ahout 75. This soil can
produce about 11,000 cubic feet per acre of trees 0.6 inch or more in diameter or 42,600
board feet of merchantable timber 12.6 inches or more in diameter. Potential production is
from an unmanaged stand of trees 80 years old.

(r
$IOlThe main concerns in producing and harvesting timber on these soils are the hazard of
water erosion, slope, and the hazard of plant competition. Minimizing the risk of erosion is
essential in harvesting timher. Because the volcanic ash in the surface layer of the Vassar
soil is highly erodible, very careful management of timber is needed to minimize the risk of
water erosion. The loss of the surface layer can result in a lower site index. The steepness
of slope limits the kinds of equipment that can be used in forest management. To avoid ex-
cessive erosion, construction and maintenance of logging roads, skid trails, and landings
should he carefully planned. If site preparation is not adequate, competition from undesir-
able plants car, prolong natural or artificial reestablishment of trees.
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5IOlThis  unit is suited to grazing when the tree canopy is opened by logging, fire;
disturbance. Forage production can be increased and the soils protected by seeding
areas to species such as orchardgrass, tall fescue, timothy, and white Dutch clover

or other
disturbed

$IOlThe important native understory forage plants on the Uvi soil are elk sedge, Columbia
brome, bluegrass, and willow. This soil can produce forage for livestock and big game animals
for 10 to 15 years after the tree canopy Is opened. During this period, total annual pro-
duction of air-dry forage will vary from 1,900 pounds per acre to less than 300 pounds per
acre.

$IOlThe important native understory forage plants on the Vassar soil are elk sedge, Columbia
brome, redstem ceanothus, willow, and rose. This soil can produce forage for livestock and
big game animals for 5 to 10 years after the tree canopy is opened. During this period, total
annual production of air-dry forage will vary from 2,400 pounds per acre to less than 50 *
pounds per acre.

$IOlManagement  of the vegetation on this unit should be designed to encourage the regeneration
of timber and to ensure that there is adequate litter to protect the soils. The very steep I

slopes limit the movement of livestock and the accessibility of forage.

$IOlThis unit is poorly suited to recreational development. Slope limits the use of areas of
this unit mainly to a few paths and trails, which should extend across the slope.

$IOlThis unit is poorly suited to homesite development. The main limitation Is slope.

$IOlThis map unit is in capability subclass VIIe.

*Computer Assisted Writing (CAW)'s are double spaced in manuscript form. Only this example
attachment is single spaced to conserve space.
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F I E L D  T R I P

WESTERN REGIONAL TECHNICAL WORK-PLANNING CONFERENCE FOR SOIL SURVEY

February 13, 1980
San Diego, California

-
8:00 A.M. Leave motel by Charter Bus

Observe terraces and terrace escarpments enroute to
_

stop 1 & 2. Review escarpments in San Clemente Canyon

- before Stop 1 & 2.

Stops 1 & 2 Mound-Intermound Transects in the Miramar Mounds Registered

-
National Landmark--Miramar Naval Air Station.

stop 3

4stop
12:oo noon_
(approx.)

Chesterton series north of intersection of Ruffner Street

and Convoy Ct. in an exposed cut. Note the abrupt boundaries,

nodules, duripan, and "windows" in the pan.

Box Lunch--Torrey Pines State Beach

stop 5
_

6Stop Clay Illuviation and Lamella Formation in Coastal Plain Terraces.

Coast Highway north of Leucadia. Notice filled valle:ys, sea

coast erosion, sand bars, terraces, stabilized dunes, and escarp-
_

Torrey Pines State Reserve--Optional.

Discussion of soils and vegetation by

Ecologist

Borst or a Park Resource

mats enroute to and from Stop 6.

- stop 7 Overview of San Diego Area and Geomorphic Land forms from Mt.

Soledad--Optional.

- 4:30 P.M. Arrive at motel.
(approx.)
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The following information is excerpted from various publications,
personal letters and memorandums, draft publications, and S.S.I.R. No. 24.
For mare information refer to list of references at the end of this report.

Stops 1 & 2 Miramar Mounds Registered National Landmark.

Miramar Transects No. 1 & No. 2

The Miramar Mounds Registered National Landmark occurs on the Linda
Vista Terrace that is underlain by the Poway conglomerate. poway conglom-
erate is a large body of sand and gravel that was deposited in Eocene time
by a major stream which once flowed west across the Peninsular Range. Most
of the stone and gravel which occurs in this formation is foreign to this
range, and the source of this material has been a source of intense specu-
lation and study for a number of years. Lillegraven has recently traced
these gravels to river which once flowed out of the lnountains of Sonora,
Mexico into Southern California and northern Baja California in Ec~cene time,
prior to the creation of the rift valley occupied by the Gulf of California
and the Imperial Valley. This finding provides a valuable guide to the
amxnt of continental drift which has occurred in this area since the time
of deposition of this formation. George Borst has presented a theory as to
their origin as follows:

"They are of widespread occurrence in western United States, where they are
also know as "pimple mounds" and "hogwallow microrelief." They closely re-
semble the mounds which occur in Australia, India, and elsewhere, which are
known as gilgai. Where these occur on nearly level landscapes, small
seasonal pools occur between the mounds during the wet season; where these
are absent on steeper slopes, the mounds are commonly oriented vertically,
in the direction of the steepest slope.

"I believe that all of these mounds occur as a result of shrinking and swell-
ing of clays in climates with strongly alternating wet and dry seasons. Thus,
in California they are lflOst  strongly developed in those parts of the state
where the alternation of wet and dry seasons is mst extreme - in the
Sacramento and San Joaquin valleys and the Southern California coastal plain, -
and where mass mvement in clay soils is therefore most extreme.

"The sequence of events which bring about the creation of these mounds, I be-
lieve is

-
::;

this:
Drying and cracking of clays in the subsoil during the dry season.
Sloughing of granular or coarse-textured material into such'cracks,
either by mechanical disturbance of the surface soil during the dry
season, or by water movement with heavy early rains, before the
cracks have been closed by rewetting. Although this is a very slow
process, which involves only a very small volume of soil, there is a
gradual increase in the volume of the lower soil horizons, with in-
creasing horizontal soil pressure in these horizons when the soil is
wet. Careful examination of the soil along such cracks often will
reveal some material resembling the surface soil in their lower part.
These pressures are ultimately relieved by upwelling of the soil in
small mxnds, which initially are only slightly differentiated and
elevated above the surrounding soil.
Since these mounds are slightly higher and better drained and aerated,
they tend to be occupied by more vigorous and deeper-rooted plants
than the surrounding area.

-

(3)

(4)

1
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(5)

(6)

(7)

Plant succession in these incipient mounds tends to deplete soil
moisture more quickly, causing the soil to dry and shrink, so that
the area of pressure relief progressively becomes more widespread
as moisture is depleted from the xounds.
As the size and elevation of the mounds is increased,shear planes
in the lower soil horizons are gradually extended and lower soil
horizons are further uparched into the mound. Finally, a condition
of equilibrium is attained between continued uplift and erosion of
soil from the surface of the mound into the surrounding depressions.
Accompanying this process of uparching, the soil aggregates or "peds"
around the periphery of the mounds become disoriented, and there is
accelerated leaching and movement of clay from the surface into the
subsoil horizons, bringing about the marked horizon differentiation
characteristic of the mounds.

"Soil scientists and geologists in many parts of the world have ad-
vanced many ingenious theories as to the origin of these mounds. Among the
ideas that have been advanced is that they are produced by pocket gophers,
who establish their nests in the highest and best-drained locations, and by
burrowing in the surrounding areas , move soil backward under their bodies in
the direction of the mound (Arkley and Brown, Dalquist and Scheffer, Davis,
Price); that they are produced by upwelling of groundwater from pressurized
artesian aquifers (Nikiforoff); that they are old stabilized dunes, developed
as hunrmocks around the base of shrubs during a period of great aridity and
high wind (Shaw); that they are hummocks deposited around the base of shrubs
by moving floodwaters (Gangmark and Sandford); and that they are Indian
burial mxnds (Wilkes). None of these theories would seem to account for
all the features commonly associated with the mounds - especially their
strongly differentiated soil horizons, the uparching of the subsoil in the
mounds, the disorientation of subsoil aggregates in the periphery of the
mounds, and the extensive shear planes or "slickensides"  in their lower soil
horizons. The theory of their formation by pocket gophers is probably the
most widely held in California at the present time. There are many soils in
this state and elsewhere which are intensively worked by burrowing animals.
Such soils, however, have very deep, dark-colored, granular surface soils,
weakly differentiated subsoil horizons, and numerous filled and partially
filled animal burrows or "krotovinas" throughout. None of these features are
comnmnly  associated with the soils in mima mounds in California."

The Mirarcar Mounds Registered National Landmark is a parcel of about 400
acres of federal land which has been designated by the National Park Service
for the preservation of the well developed mima mounds or gilgai and the
associated vernal pools which occur between them. It contains a representa-
tive body of the complex of soils which have been identified with the Redding
series, as well as the type location of this series in San Diego County. The
Redding soils are presently classified as Abruptic Durixeralfs, fine, kaolin-
itic, thermic. Members of this complex are classified as:

-

Transect No. 1 37-l Typic Durixeralf fine-loamy, mixed, thermic
37-2 Abruptic Durixeralf fine, mixed, thermic
37-3 Typic Durochrept coarse-loamy, mixed, thermic, shallow

Transect No. 2 37-4 Natric (ultic) Haploxeralf fine-loamy, mixed, thermic
37-5 Natric (ultic) Haploxeralf fine, mixed, thermic

A great deal nxxe work needs to be done to establish the distribution and re- -
lationship of these soils. This Registered National Landmark has been es-
tablished to preserve an undisturbed body of these soils for such study. These
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soils have been described and sampled about half a mile north of t:his
exposure at an elevation of about 430 feet.

Miramar Transect No. 1

Transect No. 1 is located near the rim of Kearney Mesa along a branch
of San ckmente canyon. The transect is 950 feet west and 750 feet north of
the southeast corner of section 24, town 15 south, range 3 west. Though the
transect is within 200 yards of the canyon no drainage pattern has established
itself. The soils, however, have better natural drainage than those out on
the mesa. The transect is 70 feet long and crosses through two mounds and an
intervening depression (see chart of Miramar Transect No. 1). The trench ex-
tends to the top of the duripan except for a 14-foot section near the north-
east end where the trench extends through a window in the pan to 140 inches
below ground surface.

The window in the pan is 6 to 15 inches wide and is described at station
52.9. The tongue of B horizon tnaterial that extends through the pan divides
into several smaller branches in the middle and lower part of the duripan.
Away from the window the surface of the clayey Bt horizon remains essentially
1WEZl. This clayey Bt horizon usually has an abrupt wavy boundary to the
duripan. This boundary also holds essentially level across the trench.
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A11
RRL HO.
66233

A12
RSL  No.
66234

f.1
RSL  Ii.%
66235

DESCRIPTION

0  to 2 i n c h e s ,  r e d d i s h  brown (SIR  514) loam,  ceddish brow, (SYR 4/4)  vhen DD%,=; m..si”e;
.liRhtly  h a r d ,  fri.blc. *lightly qtieky  .nd pl..stic; .b”ndmt  “cry  f i n e  root.; few sery
f i n e  t u b u l a r  ports: medium  mid (pR 6 .0 ) ;  .brupt  smmth b o u n d a r y .

3 3  to 3 5  i n c h e s ,  r e d d i s h  brmm (2.5YR 514) heavy c l a y  loam.  d a r k  redd‘sh brmm (2.5YR 3,4)
when moist; weak medium l gular blocky structure; bard, ffm, very  st‘cky. very  pla,rfc;
few f ine  roote;  many f ine  t u b u l a r  p o r e s ;  e-n medium  c lay  films line  rub”,.=  p o r e . ;
“cry  .t=onRly  ac id  (pH 4 .5 ) ;  very ab=“pt  w.“y b o u n d a r y .

3 5  tnches +, grayish b r o w  (1OYR  S/2) durtpan, brown  L O  d a r k  brow,, (IWR 412) vbe,, mi,r;
dusky  r e d  (10R 313) coatinga o f  i r o n  oxide o n  f r a c t u r e  plmes over =h:Ln. no,,cffervcsea,,t
uhtte corringa.  prob.bly silfc..
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The micromrphology  of site 37-2 might help us infer the genesis of
this strongly weathered soil.

Horizon
and depth

cm

Al
O-10

Bl
36-46

B2t
46-76

B3lsim
76-91

B32sim
91-114

B33si *
150-700

B34si *
700-800

csi *
800-1500

61

78

52

56

58

B.S. Micromorphology
sum of
cations
%

58 Intertextic structure. Skeleton grains are embedded
in a porous groundmass. Plasm occurs as domains or
islands within the groundmass. Most domains are
pseudomrphs of biotite and hornblende. Some are
pale green, weakly pleochroic, and may be chlorite.

Intertextic structure. Skeleton grains are embedded
in a porous groundmass. Mosepic plasmic fabric, i.e.
the plasma occurs as domains or islands within the
groundmss. Illuviation  argillans or clay skins line
the pores.

Porphyroskelic structure. Skeleton grains float in
plasma. Vo-skel-msepic fabric, I.E. plasma is
stress oriented.

Porphyroskelic structure. Skeleton grains float in
an isotic groundmass which has a few skelmasepic
areas. The groundmass  is brown in plain light but
isotropic under crossed nicols. There are a few
illuviation argillans. These are in pores which
presumably do not swell shut.

Porphyroskelic structure. Skeleton grains float in
an isotic groundmass which has a few skelsepic areas
in cracks or breaks in the duripan. Most pores have
illuviation argillans. Some gypsum occurs in pores.

Porphyroskelic structure. Skeleton grains float in
an isotic groundmass  which has a few skelsepic
areas. There are illuviation argillans on some
skeleton grains and in pores.

80 Agglomeroplasmic structure. Spaces betweeq skeleton
grains are partly filled by isotropic plasqa. The
remainder of the plasma occurs as illuviation
argillans in pores.

97 Agglomeroplasmic structure. Spaces between skeleton
grains are partly filled by isotropic plasma.

* Lower horizons were sampled in the San Clemente Canyon gravel pit about
a mile southwest of the site.
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In most years this soil becomes saturated to at least the top of the
duripan. Weathering and translocation of weathering products, however,
have extended to a depth of at least 15 meters. Both kaolinite and smectite
occur in the upper few meters, but the proportion of smectite increases with
increase in depth.

The Redding soils contain mire smectite than the Chesterton soils.
'Ihe dominance of smectite over kaolinite shows up in the CEC (48 meq/lOO g)
and the L.E. (6.7%). Smectite increases in relative awunt over kaolinite
with increase in depth. Diagnostic x-ray peaks of the smectite in the
duripan are broad and have low peak heights compared to patterns of the same
clays following removal of the silica, but the silica does not prevent ex-
pansion of the clays to 18 A0 upon ~g+t saturation and glycerol salvation.
We were able to extract 6.2% Si from the finely ground B32sim horizon of
Redding in 100 minutes using hot dilute (0.5N)  NaOH (Flach, K. W., W. D.
Nettleton, L. H. Gile,  and J. G. Cady. 1969. Pedocementation: Induration
by silica, carbonates, and sesquioxides in the quaternary. Soil Science
107: 442-453).

These observations suggest that kaolinite formed in the upper part of
the soil during its early history while silica and bases were being leached
to greater depth. The silica and bases accumulated and smectite formed
below the solum. Part of the silica accumulated as a cement forming a
duripan. The duripan developed mare with time, eventually it greatly re-
stricted movement of water and roots. Bases and silica then began to accumu-
late in the solum and smectite began to form.

Base saturation and the amount of weatherable minerals in the Redding
soils are less than we have found in mst soils of the Coastal Region of
Southern California, but are more than those of Ultisols of the southeastern
United States, or the Oxisols of Puerto Rico and Hawaii, for examp:le. Their
high degree of weathering and great depth are similar to those found in old
soils of mister regions, but their salt content and silica cemented horizons
are like those of soils in Riverside or San Bernardino Counties of California
which also receive about 200 to 25Omm of precipitation.

Miramar Transect No. 2

Transect No. 2 is located on the Kearney Mesa more than one-half mile
from San Clemente canyon. This east-west transect is 100 feet east and 50
feet north of the southwest corner of section 19, town 15 south, range 2 west.
The transect is 38 feet long. It crosses one lnound and an adjacent de-
pression (see chart of Miramar Transect No. 2). The soils of this transect
are somewhat less well drained than those of transect No. 1. A wi.ndow
occurs in the pan in this traverse also. It is 15 feet wide and is near the
side of the mund. Here the trench extends to 98 inches. Again the top of
the clayey Bt horizon and the top of the duripan below hold approximately
level across the transect.

11
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Al
RSL  NO.
66250

*2
BSL NO.
66251

1111
Rx. NO.
66252

812
Bsl No.
66253

B13
RSL No.
6 6 2 %

B2L
B.sL  NO.
66255

B3lsim
RSL  NO.
66256

B32eim
BSL  NO.
66257

IIB33*im
REL  NO.
66258





Dcscrlprio”  by: George  Borst, Roy bman, David Estrada, and Gerald  iester. eq,es col*ecLcd  b y :
Leo Klameth a”d Dennis Werrleto”.

ClaSSifiCatiO”: Watric Haploxeralf;  f i n e .  m i x e d ,  tbermic  f a m i l y .
“e*etet*o”:  Sparse  chamise  end flattop b u c k w h e a t .  C l i m a t e : weather  record *or ga” Diego, near  the

sampling  s i t e ,  i s  m e a ”  Yfnter  a i r  temperarure  5 5 ”  P., mea” s-e= at= t e m p e r a t u r e  68” P.. M I”  -ual
p=ecipita=ion  1 0  i”CbM. Parent “aerial: Stream depollit  eve=  neiacocene  marine t e r r a c e .
Tww=.pby: Flat m a r i n e  t e r r a c e  o f  l e s s  t h a n  1 p e r c e n t  s l o p e . Elevation:  About  4 2 5  to 4 5 0  f e e t .
w: Moderately  “ell  drained;  N”Off  i s  medium; pwmcability  i s  very ‘10”.  soi1 !loistu=e: D r y .

A21

A22

B1

g21t
BSL  No.
66259

g22t
ESL No.
66260

B23t

g3

0  t o  3  i n c h e s ,  g r a y i s h  bmwn (10YR  512) s a n d y  l o a m .  v e r y  d a r k  g=.yi&,  brown (10Yg  3,2)
w h e n  m3Lst; weak  f i n e  grnnular  srructure;  s l i g h t l y  hard, v e r y  friable,  s l i g h t l y  s t i c k y ,
n o n p l a s t i c ;  p l e n t i f u l  very  fine L O  f i n e  rcxee; commDn f i n e  t”bu1.r urd vely fi=,e in=.?=-
stifial pores; m e d i u m  acid (p” 5.9);  abrupt  smooth b o u n d a r y .

3  LO  1 4  i n c h e s ,  p a l e  brow” (1OTX  6/3)  low,  brow” Lo  da rk  brw (1OTX  4 1 3 )  w h e n  r.,ist;
m(~ssive;  h a r d ,  v e r y  f r i a b l e .  s l i g h t l y  s t i c k y .  alightly  p l a s t i c ;  few :ti”e to medim r o o t s ;
c-n fine tubular .“d many fine vesicu1.r pores; mcdivm acid (p" 5.8); c1c.r  .mooth
boundary.

1 4  t o  2 4  i n c h e s ,  v e r y  pale b r o w n  (10YR  713)  l o a m ,  brow, (l(nR  S/3) when (Fiat;  arssive;
h a r d ,  v e r y  f r i a b l e ,  s l i g h t l y  s t i c k y .  s l i g h t l y  p l a s t i c ;  f e w  f i n e  to m e d i u m  roots; c-n
f i n e  t u b u l a r  a”d many f i n e  v e s i c u l a r  p.,=es; very  etrnngly  acid (p” 4..8);  gradual  sm,oth
boundary.

2 4  t o  3 5  i n c h e s ,  p i n k i s h  g r a y  (7.5IR  612) uld pale brow” (1OYR  613) clay 1o.q d a r k  g r a y i s h
6r.w” (10YR  412)  “be” m~i6t;  m a s s i v e ;  v e r y  h.=d, f r i a b l e ,  s l i g h t l y  sticky,  .ligbtly  pl.sric;
few f i n e  =oots;  few v e r y  f i n e  t u b u l a r  pores; co-” thin clay skins 4.”  p o r e s ;  very strongly
.cid (p,, 4 . 8 ) ;  clear smooch b o u n d a r y .

3 5  t o  4 5  i n c h e s ,  d a r k  brow” to brovn (7.5YR 412) clay. d a r k  b r o w ”  (7.5YR 312) when moist;
weak mediun prismarlc  b r e a k i n g  t o  c.,a=se mgular  b l o c k y  s t r u c t u r e ;  very h a r d ,  fl=m, aticky,
p l a s t i c ;  few f i n e  roota;  f e w  very  f i n e  t u b u l a r  pores; conmn” thin t o  t h i c k  c1.y s k i n s  o n
ped f a c e s ;  v e r y  s t r o n g l y  .cid (P” 4 .5 ) ;  g=.w,ual  awoth b o u n d a r y .

4 5  to 5 7  i n c h e s ,  g r a y i s h  brow”  (10YR  512) c l a y ,  d a r k  grayish-b=- (IOTR  4/2)  when wisr;
veak  m e d i u m  t o  coarse a n g u l a r  b l o c k y  st=ucLu=e;  uL=ermely  ha rd ,  firm,  s t i cky ,  plastic;
vc=y few f i n e  =oots;  very  few vely f i n e  t u b u l a r  porea; v e r y  strongly .cid (pg 1 . 5 ) ;
gradual  smooch boundary.

5 7  C o  9 2  i n c h e s .  g r a y  (10YR  5/l) c l a y ,  d a r k  g=.y  (10YR  4/l)  w h e n  moist; vc.k  eoa=se angu1.r
b l o c k y  st=uctu=e;  extremely  h a r d ,  firm, s t i c k y ,  p l a s t i c ;  v e r y  few f i n e  =oota;  v e r y  few
very  f i n e  t u b u l a r  p o r e s ;  v e r y  strongly acid (pH 4 . 5 ) ;  c l e a r  -0th bounday.

92 to 9 8  i n c h e s  +, g r a y i s h  b r o w ”  (1OyR  512) c l a y  loare to s a n d y  c l a y .  dark g=.yiah brow”
(IOYR  4/2)  when m o i s t ;  m a s s i v e ;  very hard.  f=i.ble, s l i g h t l y  s t i c k y .  s l i g h t l y  p l a s t i c ;
very strongly acid (PH 4 . 5 ) .
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MIRAMAR TRANSECT NO. I

FT. CM.

Bottom of Trench / - - - - - - -

6 -

\ I
S- \ -250~-

\ :L--e
,300

I 1
FT. IO 2 0 3 0 4 0 5 0 6 0

SOUTHWEST

MIRAMAR

NORTHEAST

TRANSECT NO. 2

I L z:_--_---’
Bottom of Trench

l b
f

FT. 2 0 3 0 4 0
WEST

100

150

2 0 0

2 5 0

3 0 0

EAST
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_~ PRECIP. ..____ P.E.

A2 0-4in. 32.5% Il.8 0.4 e.3

A2 4-15 32.3 11.3 0.4 7.4

Bl IS-1E 31.7 37.4 1.6 10-e

1)2t 18-Y@ 3l.b 60.2 4.1 20.2

*q./loog.

Bar.

-.. Al

A2

Bll_.

BY.2

BJ.3_.
B2t

?xP&xF TRASTEZT R3. 2
Sb&allf-57-b

Dcpt2i rlnehotal Clay CD& SE,;'
BeId

o&in. 33.2% 5.3% 0.2 5.1

4-10 3L.3 4.9 0.3 2.4

10-17 34.5 17.8 0.8 6.2

17-30 34.9 24.1 2.4 9.9

30-36 35.3 26.6 4.7 14.3

36-45 30.9 51.6 7.9 19.7

*eq./loog.



Stop 3 Chesterton Series

Some excerpts and tables from a manuscript by Torrent et al. on
"Genesis of Some Typic Durixeralfs of Southern California" are included below.

Soils with a duripan are to be expected on old surfaces in an arid
or semiarid environment. Soils in this kind of an environment but having
evidence of wetness, including iron-manganese nodules and a gleyed horizon,
occur in southern California. These remarkable soils have a complex origin.

One such soil in the Chester-ton series, a Typic Durixeralf, (Bowman,
1973; Soil Survey Staff, 1975) was studied on the coastal plain of California
near San Diego. The soil developed on a gently rolling, eolian sand ridge.
This ridge has lenses of marine gravel at its base and may be as old as
early Pleistocene (Emery, 1950; Carter, 1957; Kennedy, et al., 1975; and
Peterson and Kennedy, 1976). It is superimposed on an old wave-cut marine
terrace that is 50 to 150 meters above present sea level.

Natural vegetation in the recent Quaternary may have been a forest of
Torrey pine (E torreyana), a rare species that is preserved in only two
small areas of the California coast. Torrey Pin&State Park, about 11 km
northwest of the study area, is one of the areas. Apparently, fire and the
shift to the present dry climate have caused almost complete disappearance
of the species. The present vegetation is dominated by chaparral shrubs,
mstly chamise (Adenostoma fasciculatum), black sage (Salvia mellifera),
laurel sumac (& laurina), sugar bush @. E), and California buck-
wheat (Eriogonum fasciculatum). The understory is annual grasses and forbs.

The Typic Durixeralf we have examined apparently first weathered
deeply under a warm, humid climate more like that of Santa Cruz,  California,
today. This weathering produced moderate amounts of clay down to depths of
several meters. The clay, though not necessarily translocated appreciably
is nonetheless reorganized into well oriented argillans. A duripan formed
later with the onset of a drier climate, fossilizing the former profile up
to a shallow depth. Horizons above the duripan were further weathered under
a mire humid climate, thus, creating a clear mineralogical break. This
weathering was followed or accompanied by a relatively intense illuvial pro-
cess that developed a B2 horizon on top of the duripan and produced hy&o-
morphic conditions in the horizons above the duripan. The weathering was
accelerated by the addition of laterally moving water from above the duripan
of the higher lying Carlsbad soils. The hydromorphic conditions ar-e no
longer very pronounced under the present day dry climate, and the morphology
of the Fe-Mn nodules suggests that they are relict features.

_~

_~

-

--

-

_

-

_.-

-,

_

-.

_

~-~

~_.
19

4



_

O-15

15-32

32- 52

52-76

76-101

101-152

1~52-210

210-mfi

296-366

466-520

2.5vn 314
2.5”R 316 (mottles)*
5m 416 (dry)

SYR 416
2.5’~~ 3/6 (dtk)
2.9 612

AS above

AF above

f.W.

C.Y.

C.W.

“.Y

g.w.

d.

f.‘.

6.‘.

2.

B.

_

_

-

_
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h:co o-15 77.5 :t: 6.8 0.2 17.7 29.6 24.5 5.5 8.4 7.3 lad* 0.z 7.2 2.6 ,071 0.3
&?cn 15-32 79.3 6.0 0.2 17.2 30.0 27.2 5.3 7.0 7.1 26.5*

0.72 1.71 1.73
0.63 0.18

;::;
rid nd nd 2.7 nd nd

"?lliYJ 15%210 86.0 2.4 11.6 O.! 25.0 III.3 la.8 0.8 1.6 0.8 -
Zlil-z.i6

1.33
79.4 16.1 0.6

0.03 90.3 65 nd nd 5.5 nd cd
:.t;iz 3.5 0.2 25.', 39.7 12.8 1.0 2.9 - 1.90 0.011 90.1 a3. nd "d 7.2 "d nd

.?-ji$in p&3% 84.3 3.8 11.6 0.1 26.2 37.8 16.0 1.5 1.0 2.8 - 1.56
366-466 05.4 2.0

0.05 91.1 1.5P I.& 12.1 6.4 ,089 1.:
,jatsi L1.0 0.: 28.5 Yl.3 16.7 0.8 2.8 - - 1.71 0.03 94.0 rd nl nd 5.7 "d Cd

C? 466-520 85.3 4.3 LO.4 0.1 2?.6 38.2 21.6 2.8 3.4 0.9 - 1.05 0.05 81.0 r.d 32 nd 6.5 nd nd
c2 5X-580 74.9 13.1 12.0 0.6 21.2 27.3 19.2 6.6 8.3 4.8 - 1.10 0.17 68.9 ad nd sd 6.1 "d nd



Al+& o-15
A2+CU 15-32

Es21t
=2tg :;:::

B3ltsim 76-101
tl32taim 101-152

*33taim 152-210
e34th m-296

;;m:" 296-366 366-466

CL 466-520
c2 5s580

NC&lee (Al)
Nodules (A2)

8.1 7.3
7.0 6.8

7.2 5.3
5.5 4.8

5.6 4.0
5.7 5.3

6.4
6.3 "6::

2:: 2::

5.0
6":: 5.9

2.1 1.0 0.1 0.3 87
1.3 1.2 0.1 0.1 77

1.6 2.8 0.4 0.1 a3
4.7 9.6 2.5 0.2 89

2.6 5.7 2.2 0.1 87
3.0 4.0 3.5 0.2 86

2.1 4.4 2.6 0.13.3 4.5 4.9 0.2 ,E+

2.6 11.5 3.2 0.1 loo+
2.1 5.0 2.1 0.1 1OO+

1.9 5.4 2.1 0.1 1OO+
2.0 4.3 2.3 0.2 lh)+

4.0
3.5

5.9 1.4 72.4 8.5
19.1 2.2 68.6 12.0

12.2
::z

65.4 lo.1
12.5 68.6 11.5

9.3 1.4 68.8 10.7
10.9 1.3 71.0 10.8

::",
1.3 67.3 11.2
1.0 71.3 10.5

7.7 1.2 71.3 10.2 6.5
7.5 1.4 74.2 10.5 4.6

63.4 13.1 11.3
60.2 13.9 12.1

5.4
6.0

10.5
7.6

7.8
5.9

7.7
6.0

0.90 1.49 1.84 0.71 2.7 0.19 I.@
0.97 1.49 3.12 0.75 3.8 0.18 1.3

0.89 1.35 1.10 0.68 0.11 2.1
0.06

3.3
1.03 1.78 o.fA 2.0 0.12 4.7

1.44 0.97 3.56 1.74 2.8 0.18 2.7
1.53 1.04 2.52 1.45 1.6 0.11 3.2

1.63 1.11 3.52 1.73 1.8 0.10 2.1
1.60 1.11 2.40 1.26 0.9 0.07 3.';

1.73 l.c9 4.04 1.07 1.5 0.15 2.1
1.65 1.11 2.68 1.39 1.1 0.08 2.k

1.71 1.19 2.24 l.gL 1.4
1.61 1.61

0.13 1.5
~94 0.91 0.9 0.14 2.1

1.08 1.55 2.58 1.08' 3.b
1.66

0.39 4.2
0.97 1.46 0.98 3.1 0.48 4.L

0-lj 87.3 12.7 7.0 4.5 0.96 1.66 23.2
15-32 85.6 111.6 5.3 ii.5 1.01 1.53 19.4

32-52 i;:: 12.4 ::i 4.9 0.98 1.42 W.4
52-76 10.2 5.3 1.14 1.18 25.9

76-101 74.9 25.1 7.6 ,I I 1.99 1.27 33.5
101-1% 82.7 1'7.3 5.3 '1 I 1.99 1.33 38.9

152-210 78.0 22.0 6.2 8.7 2.13 1.26 37.8
213-216 87.2 12.8 2.7 7.6 1.96 1.35 42.1

~6-366 E 21.2 3.') 7.9 2.05 1.32 39.4
306-G t I>.6 5.” ‘7.2 1.9, 1.33 42.7

.&5X 81.8 18.2 4.6 7.') 1.99 1.27 39.4
>-:_:iL 31.3 8.7 7.2 0.3 1.79 1.66 40.0

32.1 0.49 0.25 0.70 9.2 23.4
3'1.4 0.42 0.19 0.40 7.4 27.2

5.3 36.6 0.39 0.21 0.33 6.6 28.6
5.7 33.5 0.58 0.23 0.82 11.8 21.4

6.4 26.5
7.6 22.5

7.9
8.7

9.1
9.5

7.9
7 .I,

22.2
20.8

22.2
21.8

22.9
22.2

0.76 0.36 1.75 14.9 13.4
0.85 0.38 2.35 15.5 9.7

0.91 0.41 2.40 16.8 9.2
0.96 0.44 3.33 1~8.1 5.6

0.~91 0.41 2.86 16.8 8.0
0.~1 0.44 2.07 17.1 6.8

0.91 0.41 2.66 ~7.6 7.9
0.01 0.40 2.54 17.0 8.0



15-32

3% 52

52-76

76-101

210-86
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366-466

466-520
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The Chesterton soil series is found pri-
marily in San Diego County. California.
The series occurs on the Linda Vista ter-
race, an old marine terrace, and is com-
prised of sandy materials derived from
what appear to be ancestral beach
ridges. Reddish-brown spherules ranging
in size from pinheads to 3 cm occur with-
in the surface horizons (Al I and AI2)

and in some cases on the surface. The A
horizon is commonly 20 to 25 percent
spherules (by weight). There has been
much speculation about the true nature
ofthese  spherules, whether they are peb-
bles, nodules, or concretions (I). Peb-
bles are the product of physical rounding
from some larger original specimen.
Nodules are basically heterogeneous
throughout. Concretions display con-
centric growth binding (2). There is also
a question about the nature of the ce-
menting agent. Are the quartz, sand-
sized grains held in a matrix of largely
ferromagnesium  minerals or in some oth-
er iron-rich mineral assemblage?

Fig.  t. Slice of one of the reddish-brown
sphemtes  in the Chestenon  soil series.

I prepared spherules for macro- and
microscopic examination by impregnat-
ing the samples with low-viscosity plas-
tic under vacuum and slicing them upon
polymerization with a diamond saw. The
resultant slices display concentric bands
to the naked eye (Fig. I). 1 coated sever-
al samples with a thin layer (20 nm)  of
gold-palladium prior to examination in a
scanning electron microscope (SEM)
(JEOL JSMU-3) equipped with an ener-
gy-dispersive system (EDS).

No magnesium or manganese was de-
tected in any samples examined by x-ray
microanalysis. Silicon was detected in
dense discrete concentrations which
match the locations of the quartz grains.
Iron was found in relatively lower con-
centrations than silicon. Both elements.
when displayed in elemental dot maps.
reflect a roughly concentric pattern. Us-
ing the same system and frame locations,
I analyzed for titanium. The titanium
clusters were of a lower concentration
than the iron. The map, however, still
displayed discrete clusters of titanium
which closely overlie the iron concentra-
tions. The failure to detect magnesium
and manganese could possibly be due to
the detection limits of the EDS system.
Therefore, I used destructive chemical
analysis with three different procedures
(3).  All procedures yielded results in-
dicating less than 0.5 percent manganese
and  1 percent magnesium on the basis of
MnO  and MgO.  Both ofthese  oxides are
found in the lattice work of minerals
which occur in low concentrations with-
in the spherule. Thus the manganese and
magnesium should not be considered
pan of the cementing matrix of lhe sphe-
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rule, al though there may be small
amounts present as replacement of fer-
rous iron. Depending on the chemical
procedure, titanium comprised from 0.1
to 4 percent of the total spherule.

As chemical and x-ray <lectron  energy
analysis does not fully answer the ques-
tion of elemental associations, 1 used
an electron probe microanalyzer (JEOL
Superprobe 733) to analyze for silicon,
iron, titanium, and aluminum along a
single transect (Fig. 2). The elemental
combinations indicate an aluminosilicate
and ilmenile matr ix  surrounding the
quanz  grains. Silicon is found at the
highest concentrations and aluminum at
lower concentrations, with iron and tita-
nium at background levels, when the
beam is impinging on a quartz grain (Fig.
2a).

When the electron beam scans past the
quartz grain. one of two elemental com-
binations occurs. Either both aluminum
and silicon concentrations drop to low
values and the iron and titanium peaks
rise to approximately 65 percent of the
peak for pure silicon (Fig. 2b). or the
aluminum peak rises to 45 percent of the
peak for pure silicon with the silicon de-
creasing to 35 percent and iron and tita-
nium remaining at background levels
(Fig. Zc).

The presence of high concentrations of
iron and titanium and the low concentra-
tions of aluminum and silicon (Fig. 2b) is
the second indication of an iron-titanium
mineral. Such minerals were difficult to
morphologically characterize with the
SEM. To identify the iron-titanium min-
eral, I powdered an entire spherule in a
disk inill grinder (Angstrom). The pow-
der was randomly packed in an alumi-
num box mount for x-ray diffraction
analysis with a Phillips diffractometer
with a Cu Ka tube and a curved crystal
monochromator.  The resulting ditTracto-
gram displayed peaks for several miner-
als, but the first two peaks of ilmenite
were present. Using tetrobromoethane
(specific gravity, 2.96),  I then separated
the constituents of the powder sample.
The heavy mineral complex was packed
into an aluminum box mount and reana-
lyzed on the diffractometer. The result-
ing diffractogram clearly displayed the
first seven  powder file peaks for ilmenite
(4). The only other recognizable mineral
was a small amount of quartz.

The other elemental combination of a
45 percent aluminum peak, a 35 percent
silicon peak, and low concentrations of
iron and titanium (Fig. 2c) 1 interpret as
translocated  aluminosilicate clay. Colloi-
dal clay can be cartied into the spherule
by groundwater  during wet periods of

a (Si b c

Fig. 2. Results of an electron probe micro-
analysis of a spherule: (a) pattern obtained
when  the beam scans the quanz  grain; (band
c) wo patterns that occur when the beam
seans  between the q”allL  grains.

the year, and a residual amount will re-
main  when the  groundwater  is with-
drawn during the dry season. An alter-
nate hypothesis is that the clay is an in-
clusion present during spherule for-
mation.

On the basis of these analyses and pet-
rographic microscope investigations. the
spherules can be considered quartz-ilme-
nite concretions. The concentric pattern
of reddish-brown to dark reddish-brown

a9

bands is visible to the naked eye. The
band pattern is also present in SEM mi-
crographs and in petrographic thin sec-
tion. The binding agent for the con-
cretion is ilmenite, not an iron-manga-
nese complex. There is also a small
amount of aluminosilicate clay, which
may aid in the binding of the concretion.
The spherules are true concretions ce-
mented by an iron-titanium complex
dominated by ilmenite.

This work suggests that caution be ex-
ercised in the terminology used for
opaque spherules found in soils and sedi-
ments. Nodules and concretions are
commonly termed ferromanganiferous:
in this work the concretions are primari-
ly iron in an ilmenite structure.

K E N N E T H  L. WH I T E
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Also located in this exposure are examples of  “windows” as discussed
by  Niki foro f f ,  1941 ,  and others . Below is an excerpt from Geodenaa
by Torrent and Nettleton suggesting a hypothesis for their formation.

Duripans represent the incapacity of percolating water to leach silica that
has been liberated in the weathering of ash or easily weatherable minerals.
However, in many Durixeralfs,  clay seems to have accumulated immediately
above the duripan after it formed (Soil Survey Staff, 1975). This probably
indicates a later period in the history of these soils when the supply of per-
colating water (able to translocate clay) was relatively high. Hydromorphic
conditions above some duripans,  e.g., mottling and concretions, give further
support of this idea. All are evidence of a seasonal moisture excess such as
that found several1 hundred kilometers north in today’s Mediterranean
climate (Torrent, Nettleton and Borst, unpublished data). In the time of the
year in which this would occur, water would tend to percolate through the
cracks or small channels (e.g., root channels) in the duripan thus dissolving
the surrounding siliceous cement. Dissolution in the initial windows would
continue, permitting more water to pass every year until: (a) a climatic change
would preclude an abundant seasonal water supply; or (b) the overlying hori-
zons would limit the speed of flow due to their intrinsic low conductivity; or
(c) weathering and clay format,ion  in and below the window would lower the
hydraulic conductivity sufficiently to cause other windows to form; or (d)
the number of windows per unit area in the landscape would limit the amount
of water flowing lat.erally.

._
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Stop 5 Torrey Pines State Reserve

Torrey Pines State Reserve is a majestic wilderness island amidst an
increasingly urban area. Its fragile environment is the home of the world's
rarest pine tree--Pinus torreyana. Ten thousand years ago the tree may have
covered a larger part of southern California, but now it grows naturally
only here and on Santa Rosa Island, 175 miles to the northwest. Of an es-
timated six thousand or fewer native Torrey pines, an actual count in 1973
showed 3,401 young and mature trees growing within the thousand-acre Reserve.

SAN DIEGO NATURAL HISTORY MUSEUM
GEORGE BORST

Guide to Soils of Torrey Pines Mesa

The soils of western San Diego County are mostly slightly to :nedium
acid in reaction and low in organic matter. They owe these properties to
our rather unique climatic conditions, in which rainfall is confined to the
cool winter months, so that there is enough moisture in most years to leach
soluble minerals from the soil, but which provides moisture for only a
limited amOunt of native vegetation. As a consequence, our soils are mostly

_~~ rather light in color and weak in surface soil structure.

The soils on Torrey Pines Mesa conform to these characteristi'cs. The
simplest of these occur on the small dunes just to the north of the lodge
and parking lot that have been classified as the Marina series. Typically,
these have dark brown, medium acid loamy coarse sand surface soils, and
somewhat lighter colored loamy coarse sand subsoils. In locations where they
occur on more stable land surfaces, small thin wavy bands of reddi.sh loamy
sand or lamellae occur in the subsoil. These represent small increments  of
clay weathered from minerals in the surface soil, which have begun to mx~e
into the subsoil.

The Marina soils, as they occur in this area, probably resemble very
much the earliest soils developed on Torrey Pines Mesa. This mesa was
formed as an offshore ridge of dunes in early Pleistocene time, probably
about one million years ago, when the land was very much lower in :relation
to the level of the sea. It has since been uplifted and subjected to in-
tense erosion, both by encroachment of the sea cliffs on the west, by stream
entrenchment on the east, and recently by removal of surface soil by both
wind and water around the short canyons which have cut into the mesa from
both east and west. The Marina soils probably represent an ideal :;oil for
the survival of the relict Torrey pine trees, since their coarse sandy
surface soils are capable of readily absorbing and storing small increments
of moisture.

The predominant soils on the mesa to the south of the lodge are those
of the Carlsbad series. These have dark brown medium acid loamy coarse sand
surface soils, and pale brown slightly acid loamy sand subsoils, underlain
by a brown weakly cemented sandy duripan. Small rounded iron conc:cetions  are
common in the surface and subsoil. In extensive areas around the head of
the canyon southwest of the lodge, much of the overlying soil has been strip-
ped away by erosion, exposing this pan at the surface. This duripan under-
goes irreversible hardening where it is exposed at or near the sur.Eace,  and
thus can be easily examined in such areas.
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To the south of this canyon, there are small bodies of soils of the
-

Chesterton series. Typically, these have dark brown medium acid fine sandy
loam surface soils, and naottled  brown and red medium acid sandy clay sub-
soils, underlain by a weakly cemented duripan. These soils usually occur in _
the concave portions of the landscape , in association with the Carlsbad soils.
Some soil scientists believe that this association is the result of movement
of soil water laterally transporting dissolved salts and suspended clay to
these lower areas.

Somewhat farther south is a remnant of an old Indian camp site or
kitchen midden soil. This is very much darker in color than the surrounding
soil, and contains an abundance of marine shell fragments. Some of these
middens have yielded bone, charcoal, and other materials of very great age,
and an intense controversy has arisen as to the antiquity of man in San _
Diego County as a result of such finds in these soils.

-



Stop 6 Clay Illuviation and Lamella Formations

Points to consider at this site are:
1.
2.

3.
-.

4.

._.

Genesis of the lamella
Criteria for argillic horizons - Do the number and thickness
of lamella fulfill the requirement for an argillic horizon.
What parts of the pedon should be used for the particle size
class.
Horizon nomenclature - How should the lamella and inter-
lamella horizons be identified: B2t, B2, A2, or C etc.

-

_.

-

-

-.

-.

-

,-

-
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Soils with illuviation lamellae are extensive in the sandy coastal
plain terraces of California, especially in the southern part. In the area
of this study the soils occur on terraces below about 30 meters elevation.
The terraces unconformably overlie Eocene sands. One of these terraces,
the Nestor Terrace, has been dated as 120,000 Y.B.P. (Ku and Kern, 1974).
Recently Bada,  Schroeder, and Carter (1974) dated a skeleton at Dell Mar,
California, in one of these terraces as 48,000 Y.B.P. The remains of the
Del Mar Man were found on the sea cliff at a point where a younger stream
terrace was cut into the coastal plain terrace. It was not possible to
determine whether the remains were in the younger stream terrace or the
older coastal plain terrace. However, it .seems certain that the coastal
plain terrace is older than 48,000 years.

A site was selected for detailed study on the Nestor Terrace (Ellis
and Lee, 1919) near the Ponto Overpass on Hiway 101 north of Del Mar. It
is at a similar elevation and about 13 Km from the site where the Del Mar
Man was found. This site, like much of the sandy coastal area, contains
midden material. (Many of these sites are only 4 to 7 thousand years old,
carter, 1957). 'Ihe soil surface as a result is dark to mm than a meter
in depth, and the soil contains some carbonate (Table 1).

Illuviation has played a major role in the formation of the lamellae
in a sandy coastal plain soil in San Diego County, California. The lamelae
contain relatively more fine clay and less coarse clay than do interlamellar
horizons. In mxt of the lamellae argillans constitute almost the totality
of the plasma. Since the deepest lamellae are out ofreach of the wetting
front in today's climate, it has been concluded that the deepest ones were
the first to form. Further substantiation of this may be seen in the
middle part of the profile where the lamellae have been broken by the for-
mation of a sand window, an eluvial feature. Weathering and soil formation
in the soil have gone on for more than about 48 thousand years. During
this time clay formation in the sandy marine terrace has proceeded slowly
amounting to less than 6 gms. of clay/100 gms. of soil. Since the soil
underwent some leaching in its earlier development, if has been concluded
that it began to form in a climate much like that of today's at Santa Cruz,
California. Santa Cruz is some 800 km to the north and receives about 30 cm
precipitation and has a mean annual temperature of 14' C.
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All O-26
A12 26-56
A13 54-87
A14 87-108
S2ll 108-109
A2 109-116
S22L 126-157
S23t 157-216
S24t 216-286
S25t 286-356
S26t X6-415
c1 415-463
c2 463-500
c3 500-555
c4 555-564
Windov 157-564

1.6
1.7
1.6
1.6
2.6
1.7
1.9
1.5
1.7
1.5
I.,
1.6
1.4
2.0
1.5
1.7

1.1
1.3
1.4
2.7
1.6
1.1
1.3
0.9
1.0
2.2
1.5
1.5

Nl O-26 0.4, 8.4 6.9 1.1 0.1 1.5 1.) 1oOt 4.0 0.5 73.8 10.5 3.4 1.99 1.56 3.4 1.10 0.19 0.08 2.1
A.12 26-54 0.3, 7.9 6.7 2.2 0.4 1.5 1.2 10&b 4.2 0.6 ,3.9 10.5 4.0 1.96 1.55 4.1 1.35 1.03 0.12 2.0
Al3 54-8, 0.26 6.7 6.0 2.0 0.8 1.8 0.3 1oOt 3.7 0.6 72.7 lo.s 4.1 2.07 1.42 4.1 1.25 1.12 0.11 1.9
Al4 87-108 0.15 6.1 5.6 2.1 1.2 1.6 0.1 lOO+ 2.7 0.5 73.1 10.2 3.8 2.04 1.43 3.0 1.1s 0.98 0.11 1.4
821L 108-109 0.11 6.0 5.2 2.3 1.9 0.5 0.2 loo+ 4.2 0.1 71.7 10.6 4.3 1.84 1.38 2.5 1.22 1.16 0.13 1.9
A' 109-116 NO 6.4 6.8 ND ND ND ND NO WD 0.5 72.9 10.1 4.2 2.01 l.‘S 2.8 1.26 1.3, 0.09 1.5
SLLt 116-15, ND 6.3 6.5 I..1 1.1 0.3 0.1 1OOt *.o 0.5 75.6 9.7 4.1 2.03 1.39 3.2 1.23 1.06 0.10 1.4
S23r. 157-216 WD s.2 7.7 8.3 2.0 1.4 0.2 200+ 3.) 0.6 ,O.S 11.7 4.6 2.12 1.28 3.9 1.15 1.15 0.10 2.2
S24f 216-286 ND 8.1 7.7 6.5 2.3 2.5 0.2 100+ 4.8 0.6 72.2 12.1 3.7 21.6 1.29 2.7 1.02 o.ss 0.0, 2.2
a25r 286-356 ND 8.9 7.9 3.5 I.3 I.5 0.1 loot 2.9 0.6 72.6 11.1 3.9 2.20 1.23 3.7 1.33 0.85 0.10 1.4
3xt 356-411 ND 9.4 8.2 1.S 0.6 0.1 0.1 lOO+ 1.6 0.3 77.0 10.1. 2.6 2.19 1.50 3.8 1.04 0.68 0.06 0.0
Cl 415-463 ND 1.9 1.7 ND HD N" ND ND SD 0.2 78.3 9.1 2.3 2.13 1.56 2.4 0.71 0.69 0.07 0.5
C? 463-500 ND 8.3 7.7 ND ND ND ND SD SD 0.2 SO.3 8.8 2.1 2.01 1.62 2.3 0.75 0.62 0.06 0.6
c3 500-555 NO SJ ,.6 HD HD ND ND SD SD 0.2 77.4 10.0 2.7 2.52 1.35 3.0 1.32 0.49 0.06 0.6
CL 555-564 WD 8.6 7.6 NO ND ND ND SF, N" 0.1 76.7 11.2 1.3 2.83 I.70 3.2 0.60 0.35 0.05 0.5
Yl.da) 151-356 ND 8.5 7.8 ND ND ND NU N" ,,u 0.3 75.0 9.9 3.2 2.29 1.33 3.7 1.09 0.84 0.09 0.4
&Z.
?.?IL ND 6.3 6.1 2.8 2.6 0.6 0.2 lOO+ 5.6 o., 71.0 11.8 4.7 1.94 1.43 2.6 1.28 3.22 0.10 2.3
&.xr ND 6.3 6.1 2.1 1.8 0.5 0.3 lOO+ 4.2 0.S 70.6 11.9 4.7 1.65 1.39 3.4 1.29 1.23 0.09 2.2
825< ND 6.5 6.1 2.8 2.‘ 3.5 0.2 lOO+ 4.3 0.7 70.0 12.9 4.4 2.12 1.21 4.2 1.46 0.82 0.09 2.6
war(upper) ND 9.1 8.1 2.6 1.6 1.5 0.1 lOO+ 3.6 0.5 71.0 11.5 4.0 2.1 1.3, 3.4 1.23 0.92 0.10 1.7
S26t(lovcr) ND 8.4 ,.6 ND ND ND ND ND ,,D 0.3 ,6.1 9.9 2.3 2.1 1.65 2.2 0.82 0.64 0.06 1.1

w c3 NO 6.4 6.0 ND ND ND HD N" ND 0.3 77.8 10.0 2.1 2.3 1.2, 2.1 0.94 0.36 0.06 0.9
P 1 * ) Nl Fe . . R203.
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a
B*lt 86.4 13.6 4.2 9.1 2.20 1.56 37.8 8.7 21.5 0.99 0.40 2.58 16.1 6.0
B22L 85.7 14.3 4.1 9.1 2.29 1.58 37.3 Es.3 21.8 0.98 0.35 2.61 17.3 8.0
825t 67.2 12.8 3.1 9.8 2.52 1.44 40.0 8.1 21.1 1.0~1 0.37 3.05 18.3 b.3
BZbr(“pper) 86.9 13.1 5.4 9.1 2.40 1.56 38.9 8.3 21.5 0.93 0.35 2.61 17.9 6.3
826t(lowsr) 91.5 8.5 3.4 7.6 2.22 1.60 40.0 6.7 20.6 0.9.3 0.37 2.70 15.6 7.9
c3 92.0 6.0 2.5 9.1 2.43 1.51 42.1 8.7 14.9 1.13 0.37 3.43 20.9 3.5
1 )* All PC .m Pe.&.
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STEP  ITEH J&N. FEB.  MAR.  APR. HAY JUNE  JULY AUG. SEPT. OCT.  NO”. DEC. ANN”.4L

hkan T.  Deg.  c 12.8 13.4 15.0 16.4 1,.* 19.0 21.2 22.1 21.1 18.9 16.6 13.9 17.3
k!mLhly  Pet on. 3.2 3.5 5.0 6.3 7.9 9.0 11.0 11.2 9.2 7.2 5.1 3.1 82.4
Mondlly Prrc. cm. 5 . 1 5.5 4 . ” 2.0 0 . 4 0 . 1 0 . 0 0.2 0 . 4 1.2 2 . 3 5.2 26.4
FYrc.+er on. ::; 2 . 0 - 1 . 1 -4.2 - 7 . 5 - 8 . 8 -11 .0 -11 .0 &.8 -6 .0 -2 .9 1.5 5 . 4
Month.  Pet FFS 3.5 5 . ” 6.3 7.9 9.0 11.0 11.2 9.2 7.2 5.1 3.8 82.5

kan T. Deg. c
bbnthly  PeJL cm.
?!o”rhLy  Prec. cm.
Prac.-Prc  cm.
bkxlLh.  PeE FE

1.9 2 . 0 - 1 . 1 -4.2 - 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 1.5 0 . 0
3.4 5 . 4 4.3 0.0 0.0 0 . 0 0 . 0 0 . 0 0 . 0 0.0 0 . 0 1.5 0 . 0
3.2 3.5 5 . ” 6.3 0.4 0 . 1 0 . 0 0 . 2 0 . 4 1.2 2.3 3.7
3.2 5 . ” 6.3 0.4

26.4
3.5 0 . 1 0 . 0 0 . 2 0 . 4 1.2 2.3 3.7 26.4

Amount Of LTEdling - 0.0 cm*. psst
SANTA CR”Z  WEATHER STATION* 57 CrnS.

9 . 4 10.4 11.6 12.9 14.6 16.3 17.2 17.2 17.4 15.4 12.6 10.3 13.8
2 . 8 3.1 4.4 5.5 7.2 8.5 9 . 3 8.7 7.8 6.2 4.1 3.0 70.7

17.4 14.8 1u.5 5.4 2.6 0 . 5 0 . 1 0 . 2 0.7 3.5 7.0 16.8 79.4
14.6 11.6 6 . 1 -0 .2 - 4 . 7 - 7 . 9 - 9 . 2 - 8 . 6 - 7 . 1 -2 .7 2.9 13.8 49 .O

0 . 0 0.5 4.4 5.5 7.2 8 . 5 9 . 3 8 . 7 7 . 8 6.2 4.0 0.0 62.2
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The following are pages of interest taken directly

from the San Diego County published soil survey.

Included are:

(1) General description of the County

(2) Climate

(3) Farming

(4) General Soil Map

(5) Formation of Soils

(6) Soil Classification Table

(7) Land Resource Areas.

These sections should provide a fair overview of

San Diego County and the various areas we will be

passing through.
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SOIL SURVEY  OF THE  SAN  DIEGO AREA, CALIFORNIA. PART I

(sari  niego  C o u n t y  e x c l u d i n g  t h e  Anza-Borrego  and Cuymaca  S t a t e  P a r k s )

SOILS SURVEYED BY ROY H. BCNMAN,  AWN  A. HOUSE, GCRALD  KESTER, DAVID D. ESTRADA,  JMN K. WAMTELL,

SOIL CONSERVATION SERVICE;  GERALD L. ANDERSON, FOREST SERVICE; A%0  PAUL V. CAMPO,

WITED  STATES MARIKE CORPS

SAN  OlEGO  CUIMN,  the rnOSf  so”thwesterly  county
in the continental United States ,  is bounded  an the
west by the Pacific Ocean. an the  north  by Orange
and  Rivers ide  Count ies ,  on  the  eas t  by  Imper ia l
County ,  and  on  the  south  by  Mexico .  The county  is
roughly  70  mi les  f rom eas t  to wesf and 60 mi les  f rom
n o r t h  t o  s o u t h .  ‘Ihe e l e v a t i o n  r a n g e s  f r o m  s e a  l e v e l
to 6 , 5 3 5  f e e t .

The Area  surveyed  ( f ig .  1) i s  a p p r o x i m a t e l y
2,204,88!3  a c r e s .  I t  e x c l u d e s  t h e  Anra-Borrego a n d
the Cuyamaca  S ta te  Parks  bu t  inc ludes  a  smal l  pa r t
o f  R i v e r s i d e  Couty  n o r t h  o f  P a l o m a r  bkwntain. The
pbysiograpby,  the c l i m a t e ,  a n d  t h e  v e g e t a t i o n  v a r y
widely.

?blhe coastal  p l a i n s  r i s e  s h a r p l y  to n e a r l y  l e v e l
t e r r a c e s ,  d i s s e c t e d  t e r r a c e s .  a n d  r o l l i n g  hilIs
*at s”ppOTt  a  natural  COYer  o f  coasta, chaparral
and  grass land .  In  the  nar row winding  va l leys ,  oak
i s  t h e  d o m i n a n t  v e g e t a t i o n .  I n  t h e  c e n t e r  of t h e
Area  a re  the  foo th i l l s ,  the  nar row in te rmedia te
va l leys ,  the  mounta ins ,  and  the  p la teaus  of  the  Pen-
insu la r  Range  prov ince .  (haparral,  o p e n  w o o d l a n d ,
and  i so la ted  a reas  of  open  grass land  make up the
t y p i c a l  p l a n t  cover.  ‘Ibe e a s t e r n  p a r t  o f  t h e  Salton
Basin  province  i s  one  of  wide  va l leys  separa ted  by
low i r regu la r  h i l l s  and  mountains  o f  m u l t i c o l o r e d
b e d s  o f  s a n d s t o n e ,  s h a l e ,  a n d  con@omerafe.  T h e
v e g e t a t i o n  i n  this par t  i s  main ly  a  sparse  cover  o f
d e s e r t  s h r u b s .  cactw, and bunchgrass.

The c l imate  ranges  f rom mild mar ine  a long  the
coast to h o t  a r i d  i n  t h e  d e s e r t .

Since World War II,  suburban expansion has trans-
formed  much of  the  fa rmland in  the  western  th i rd  of
t h e  A r e a  i n t o  u r b a n - f r i n g e  a r e a s .  As a  r e su l t ,
t axes  and  the  cost of  l abor  and  rea l  es ta te  have
i n c r e a s e d  out of  propor t ion  to f a r m  i n c o m e .  A n o t h e r
fac tor  tha t  has  added  to the  increased  overhead  i s
the h igh  c05t  o f  i m p o r t i n g  w a t e r  f o r  i r r i g a t i o n
f rom the  Colorado  River .  Consequent ly ,  the  only
crops  grown are  those  tha t  have  h igh  gross  retun~‘ns

and do not compete with crops grown in other farming
a r e a s ,  o r  s e m i t r o p i c a l  c r o p s  t~bat a re  l imi ted  to a
r e l a t i v e l y  f r o s t - f r e e  c l i m a t e ,  f o r  e x a m p l e .  a v o c a d o s ,
cifrw, Elwers,  t o m a t o e s .  t r u c k  c r o p s ,  a n d  o t h e r
specialty  c r o p s .

-

Figure  l.--Location  of  San  Diego  Area  in  Ca l i fo rn ia .
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Poultry raising and dairying are important en- productive life.
terprises  but occupy a very small acreage. No feed Although 400,000 acres of the Area is used for
is raised on these farms. Dry lots,  instead of range, ranching is not a” important enterprise.
pastures. are used in dairying. 0” poultry Much of the range is chaparral vegetation, whith
farms, the laying hens are caged throughout their yields law-quality forage.

Climatic data for the whole of San Diego County
are discussed in this section, although the Anna-
Borrego  and the Cuyanaca State Parks were “at co”er-
ed by this soil  survey (see figure 1).

Ihe county has warm, dry summers and mild win-
ters It is made up of four physiographic prov-
inces--the Coastal Plains,  the Foothills,  the MOWI-
tains,  and the Desert.  T e m p e r a t u r e  and prec ipi ta -
tion data for each of these areas are nive” in
table 1.

The Coastal Plains has the most equable climate
of any area in the county; it  has only light frost
in winter.  IIte Foothi have  more  var ia t ion  in
temperature and more precipitation than the Coastal
PlG”S. The Mountain area has a wider range of
temperature and receives more precipitation than
either the Coastal Plains or the Foothills.  The
mean annual temperature is between 54’ and 58’ F.
~nere is generally light snowfall in winter,  but
snow seldom stays on the ground for more than  a few
days. The Desert has the greatest variation in tem-
perature and receives the least amount of precipita-
tion of all  the areas in the cou”ty.

Rainfall is heaviest during the period November
to April and is infrequent in summer. The average
total precipitation on the Coastal Plains is about
13 inches, and in the Mountains about 25 inches.
Tne amount of rainfall diminishes rapidly down the

Figure 2.--Average  seasonal precipitation.

east slope of the Mountains and averages 5 inches in
the Desert (fig.  2).  Humidity is fairly high on the
Coastal  Plains in summer  because of fog along the
coast and is fairly~ low in the Desert on summer af-
teIllOO”S. The  rest of the year it  is moderate
throughout the co~~lty.

Moderate temperatures prevail on the Coastal
Plains. The growing season,  or the period between
the last  freezing tenplerature in spring (fig. 3) a n d
the  f i r s t  in  fa l l  ( f ig .  41, is  280 to 560 d a y s .
Sloping areas, which have the best air drainage and
the least amount of frost,  are desirable for avoca-
dos. citrus, and o ther  f ros t - sens i t ive  c rops .

I” the Foothills the growing season is 220 to
340 days. The mea” annual temperature is between
59’ and 63’ .  The average date of the first  freeze
in fall is December 1. and the last in spring
February  1. Sloping areas. which have better air
d r a i n a g e  and less frost than  level areas,  a r e  d e s i r -
able for avocados. citrus.  and other frost-sensitive
CTOPS

Figure J.--Average date of last 32” temperature in
spring.

By C. ROBERT ELFORD,  State climatologist, and
JCHN STILZ, assistant climatologist,  National Wea-
ther Service,  San Francisco. Calif.
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In the Mountains the growing season is 150 to

200 days, which  is the shortest in the county. The
average dates of the first and the last freeze are
November  1 and May 1, respecfively.  ne m e a n  m a x i -
mum temperature in July is between 85’ and 9S”,  and
the mea” minimum in January between 28’ and 34”.

The growing  season in the Desert is 210 TO 260
days.  The first f r e e z e  occur5 abour December  1. and
the last about March 1. The mean maxiimim  tempera-
ture in July is between 100’ and 105’. and the mean
minimum in January is 36”.

Winds are generally light; in fact, less than 8
miles per hour 64 percent of the time. Except for
persistent westerly winds along the coast during
summer afternoons, they vary in direction. Strong
winds are associated with the east side of the Noun-
tains, Which  slopes down to the D e s e r t .  The  s t r o n g -
est winds are usually associated with occasional
migrant storms that cross the county in winter.

lhree 0~ four times a year, usually in fall or
in winter, pressure conditions cause a fairly
strong, gusty flow of air from the north or east.
This air is usually dry and af times is unseasonably
war!“.

Figure 4.--*ver.sge *ate  O!’ first  320 femperature-- in fall.

7he Spanish introduced farming into San Diego
County in 1769 wirh the establishment of Mission
San Diego de Alcala. Farming was limited to teach-
ing the Indians to raise food for the Mission and
for themselves. Primitive methods of irrigation
were used during the long, dry summer. Mission Sa”
Luis Rey de Francis  was established in 1798. Here
too,limited  farming was practiced fo meef  Mission
needs.

‘Ike Missions also introduced livestock. I” 1800,
they had 450 head of cattle, 1.600 shee”, 148
horses,  and 14 moles.  By 1828, they l&a  tota,  Of
58,685 head of livestock. The  main products to be
marketed were hides and tallow.

Early in the 1800’s, the land was take” from the
Missions by the Spanish Governor of Alta California,
d iverted  into  Mexican  land grants, and give” to in-
dividuals.

I” 1846, California became a territory of the
United States. Production of beef became the most
important industry. I” 1885, railway service to
the city of San Diego opened the county to rapid
corranercial  development and new markets, Production
of beef cattle declined, and production of grapes,

oIives,  and citrus expanded. Dairying and poultry
raising enterprises soon followed.

I” the 1920’s. avocados were introduced. With
the development of irrigation projects, land values,
taxes, and water assessments increased the cost of
farming .w$ prompted the change from grapes and
olives to avocados and citrus. which are of greater
cash value.

Ctirrently,  farming is dominated by intensive
specialized production of vegetables, fruits,  flou-
ers,  eggs, and milk. Lar&:e  acreages  have  executive-
fype management, specialiaed  equipment. and highly
organized labor skills, all of which result in very
high gross returns per acre. Egg and milk produc-
tion resembles a” assembly-line, factory-type oper-
ation. Production per man-hour is very high. Only
a small amount  of land is needed in these operations.
All feed is purchased fro”, feed companies, and all
products are moved rapidly to market.

For the past 15 years, large areas have bee”
used for urban developme”?.  ‘The coastal areas from
Oceanside to the Mexican border and inland to El
Cajo”  and Escondido are rbe most extensively urban-
ized.
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Rositas  soils  are used far vineyards, ~ifrus,  pai-

ture, and alfalfa. Nonirrigated areas  are used for
range. Some areas are subject fo occasional over-
f,o*.

3 .  Ro*itas-Carriro  Association

This association  is made up of soils that devel-
oped in alluvium derived from acid igneous rock and
mica schist. It occurs  in the Desert.  The eleva-
tie” ranges from 100  to 2,000 feet. The mean annual
precipitation is between 4 to 7 inches, and the mea”
annual air temperature between 68” and 74’ F. The
frost-free season  is 210 to 270 days. ~Ilhe  vegeta-
tion consists mo*tly  of desert shrubs.  cactus, and
annual  grasses.

This association occupies about 2 percent of the
San Diego Area. Ro*ita*  soils make up about 60 per-
cent of the association, and Carrizo  soils about 25

- percent. Mecca soils sod small  area* of sand dun.5
make up the remaining 15 percent.

Rositas  soils are somewhat excessively drained,
light brownish-gray loamy coa**e  sands and fine
*and* that have a substrap of pale-brow” fine
g r a v e l l y  lhamy  coarse  sand.  Carrizo soil*  are ex-
cessively drained, very pale brow”  very gravelly
sands and fine sands. They  have a substratum of
very pale brow”  very gravelly  coarse sand.

Ir*igated  areas  of Rositas  soits  are used f o r
citrus. alfalfa, and pasture. Nonirrigated  areas
are used for range. Carrizo soils are too coar*e
textured for irrigated Farming, hat they provide a
good s.ou*ce  of sand  and gravel lor construction
p”rpO*e*.

Ihe soils  in this  grid* are excessively  d r a i n e d
to well-drained  loamy  co*r*e sands.  coarse sandy
loams,  and sandy  loams.  They formed  in m a t e r i a l
derived from  granitic rock. Slopes  range  frarn 2 to
1s percent.

The elevation ranges from 2,500  to 4,500 feet.
The average annual precipitation i* between 11 and
22 inches, and the average annual air temperature
between 56” and 59” F. II.2 frost-free 5easo”  is 150
to 200 days. The vegetation Co”*i*t*  of annual
p;:~e* and forbs,  shrubs,  and *cafCered  California

These soils are used mainly for range. A limited
acreage is used for dryfanned  hay and grain.

‘Iwo associations of the San Diego Area are in
this grou,,.  They represent 4 percent of the Area.

Excessively drained to well-drained loamy coarse- - .

lbhis  association is made up of soils that devel-
oped in alluvium derived from granitie  rock and old
granitic sand. It occurs  i, the Mountains. The
elevation ranges from  2,500  to 4,500 feet. The mea”
annual precipitation is between 14 and 22 inches,
and the mea” annual air temperature between 56” and
5YS F. Ibe frost-free *ea*o”  is 150 to 200 days.
The vegetation consists of *aft the**, *tip, flat-
top buckwheat, ripgut brome,  annual forbs and
grasses, and a few California live oaks.

lhis as*ociation  occupies about 2 percent of the
San  D i e g o  A r e a .  Mottsville  soils  m a k e  u p  a b o u t  6 0
percent of the association, and Bull Trail soils
about 50 percent. Calpine  and La Po*ta  *oil* make
up the remaining 10 percent.

lbttsville  *oil*  are excessively drained, gray-
ish-brow” loamy coarse sands. They have n substra-
t u m  Of brown loamy coarse sand.  Bull Trail soils
are well-drained. grayish-brow” sandy loams. ‘They
have a subsoil of brown sandy clay loam. Relow  this
is pale-brow”  sand.

These soils are used mostly for range. A few
*mall  areas  are seeded to grain for hay or pasture.

5. Mottsville-Calpine  Association

Excessively  drained  to well-drained loamy coarser- - -
*and* and coarse sandy IOamGT”  alluvial  fans; * to
iTpercent  slopes

‘This association is made up of soils that devel-
oped in alluvium derived from granitic  rock.  It
occurs  in the Mountsin*. The  elevation ranger from
2.5lXI to 4,500  feet. ‘Ithe  tnea” annual precipitation
is between 8 and 20 inches, and the mea” annual air
terpcrature between  56Q a n d  530  F. The  frost-free
*ea*o”  is 1.50  fo 200 days. The vegetation consists
of chamise,  scrub oak. manranita,  sagebrush, flattop
buckwheat,  annual  grasses and forbs, and a few
California live oaks.

This association occupies about 2 percent of the
San Diego Area. Wottsville  soils make up ahout 60
percent of the association, and Calpine  soils  about
30 percent. Bull Trail, Kitchen Creek. a”d La Po*ta
soils make up the remaining 10 percent.

Mottsville  soils a*e excessively drained. gray-
ish-brown loamy coarse sands. They have a substra-
tum of brown  loamy coar*e sand. Calpine  soil* are
well-drained, dark grayish-brown coa**e  sandy loams.
They have a subsoil of brow” coa**e  sandy loam and
a substratum of brow”,  stratified sand and gravel.

nlese soils are used mo*t,y  for range. Small
area*  are seeded to grain for hay and pasture.
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Group III. Excessively Drained to Moderately Well
Drained, Nearly Level to Moderately Sloping Loamy
Sands to Clays on Alluvia,  Fans and Alluvial Plains
in Foothill and Coastal Plain Areas

The soils in this group are excessively drained
to moderately well drained sands, loamy sands, sandy
loams,  gravelly  sandy loams. clay loams, and clays.
They formed in material derived from marine sand-
stone and shale and granitic  rock. Slopes range
from 0 to 9 percent.

The elevation ranges from near sea level to
2,000 feet. The average annual rainfall is between
10 to 18 inches, and the average annual air temper-
at”re  between 60’ and 62” F. The frost-free seas?”
is 240 to 340 days. The vegetat ion  co”si~ts  of a”-
““a, grasses and forbs,  shrubs. and scattered oaks.

These soils are used for flowers, cittws,  truck
crops, nursery stock, and range. Urbanization is
expanding in many  areas.

‘TM associations of the San Diego Area are in this
group.  They represent about 4 percent of the Area.

6. Salinas-Corralitos  A s s o c i a t i o n

Moderately well drained to somewhat excessively
drained clays, clay loams.  and loamy sands on a,,“-
via, fans; 0 to 9 percent  s lopes

This association is made up of soils that dew-
oped in alluvium derived from marine sandstone and
sediments washed from adjacent soils. It is on the
Coastal Plains. The elevation ranges from 25 to 300
feet. The mean annual precipitation is between 10
and 14 inches, and the mean annual air temperature
between 60” and 62O F. The frost-free season is 300
to 540 days. There is only light frost in winter.
The vegetation consists mostly of red bmme,  ripgut
brome, flattop  buckwheat, sumac, annual grasses and
forbs,  and scattered trees.

This association occupies about 1 percent of the
San Diego Area. Salinas  soils make up about 60 per-
cent of the association, and Corralitos  soils about
30 percent. Chino and Tujunga soils make up the
remaining 10 percent.

Salinas soils are well drained and moderately
we,, drained, dark grayish-brom  clay ,oams  or clays.
They have a substratun  of very dark grayish-brown
clay  loam  and clay. Corralitos  so i ls  are  somewhat
excessively drained, grayish-brown loamy sands.
They have a substratum of brown loamy sand.

These soi,s are used mostly for flowers and truck
crops; a large variety of flowers and vegetables is
grown under intensive management. Urbanization is ad-
vancing into this association along the coastal  area.

7. Visalia-Tujunga A s s o c i a t i o n

Moderately well drained and excessively drained
sandy loams to sands on alluvial fans and alluvia,
plains; 0 to 9 percent slopes

This association is made up of soils that devel-
aped  in alluvium derived predominantly from granitic

rock. It is on the Coastal  Plains and in the Foot-
hills. The elevation ranges from sea level to 2,000
feet. The mean annual precipitation is between 10
and 18 inches, and the mean annual air temperature
between 60’ and 62” F. The frost-free sea& is
240 to 320 days. The vegetation consists mostly
of annual grasses and farbs and a few scattered
oats.

This association occupies about 3 percent of the
San Diego Area. Visalia soils make up about 60 per-
cent of the association, and Tujunga soils about 25
p e r c e n t .  Ramona. Placentia,  Fallbrook, and Vista
soils and Clayey alluvia, land make up the remain-
ing IS percent.

Yisalia  sails  are mderately  well drained, dark
grayish-bmwn  sandy loams or gra”el,y  sandy loams.
They have a substratum of dark grayish-brown sandy
loam or gravelly  sandy loam.  Tujunga soils are ex-
cessively drained, brawn sands. They have a sub-
stratum of pale-brawn sand.

These soils are used mostly for truck crops,
flowers, citrus, nursery stock, and range. Flowers
and nursery stock are growl  near the coast.  Citrus
and truck crops are grown inland as well as in the
coastal  area. Urban, industrial, a”d recreat ional
uses are increasing, even  though flooding is a har-
ard in some parts of this association.

Group  IV. Somewhat Excessively Drained to Haderate-
,y We,, Drained, Nearly Level to Steep Loamy Coarse
Sands to Clay Loams on Terraces in Foothill and
Coastal Plain Areas

The soils in this group are *mewhat  excessively
drained to moderately we,, drained loamy  coarse
sands to gravelly clay loams  that have a loany
coarse sand to clay subsoil. In some areas these
soils are underlain by a hardpan.  They formed in
alluvium derived from a variety of rocks. Slopes
are generally between 2 and 15 percent but range
from 0 to SO percent.

The elevation ranges from near sea level to
1,800 feet. 7he average annual rainfall is between
10 and 18 inches, and the average annual air temper-
at”re  between 60’ and 62’ F. The frost-free season
is 260 to 350 days. The  vegetation consists of an-
nual grasses and forbs, shrubs, and a few scattered
oaks.

The soils on the Coastal Plains are used for
irrigated citrus, truck crops, flowers. and avoea-
dos, and those in the Foothills for irrigated citrus
and pasture. ““developed areas are used for range.
Urban use is increasing.

Five associations of the San Diego Area are in
this group. They make up about 1, percent of the
**ea.



8. Kanona-Placentia  Association

We,!  drained  and moderately  well  drained sandy  1oars
that ha”‘2  a subsoil  of sandy  clay 102.”  to sandy  clay
oYer  granitic  all”“iuni; I to 15 percent  slopes

This  association  is made up of soi15  that  devel-
qed in J,,““i,l”  derived  from  graniric  rocks.  It
i s  i n  the Foothills.  The elevation  ranges from  200
to 1,800  feet. The mean annual  precipitation  is
between  14 and 18 inches,  and the  mean annULal  air
temperature between  60° and 62O  F. me frost-free
Seasc,” is 260  to 320 days. The  vegetation  consists
most ly  of soft chess, wild oats, filaree, barley,
chamise,  annual forbs, and a few scattered oaks.

This  associat ion occupies about * percent Of the
$3” Diego Area. !4amona  soils m a k e  up about 5.5 p e r -
cent of the association, and Placentia  soils about
35 p e r c e n t .  Bo”sa,,, Fallbrook, and “iSa,ia soils
make up the remaining 10 percent .

~amona  soils  are well  drained.  They have a sur-
face layer of yellowish-brow” sandy loam and ~a-
velly sandy loam and a subsoil of brow” sandy clay
,oam. P,ace”tia soils are mode ra t e ly  we , ,  d r a ined .
v,ey have a surface layer of brow” sandy loam and a
subsoil of brow, sandy clay. Both soils overlie
yellowish-brow coarse sandy loam to sandy clay
ham.

these soi ls  are used for  ci t rus,  pilsture, dry-
farmed grain, and range. Urban  use is increasing

Somewhat  cxccssively  drained to moderately well
drained loamy coarse sands and fine sandy loams  that
have a subsoil of sandy clay o”er a hardpan;  2 to ,i
=cent slopes

This association  is made up of soils that devel-
aped in ferruginous,  windworked,  w e a k l y  consoli~dat-
ed sand. It occur‘s on broad rolling ridges par-
a l le l  to the coa*t.  The elevation  r a n g e s  f r o m  s e a
level to 400  fee t .  The mean annual p rec ip i t a t ion
is between 10 and 14 inches, and the men” annual
air temperature between 60’ ad 62’ F. The frost-
free season is 330 CO 35” days. The  w i n t e r  g r o w i n g
jeaso” has infrequent  l ight  f rosts .  Semitropical
plants and winter ~egetahles  are seldom damaged.
The vegetat ion consists  most,y of ckimise, s”nIac,
black sage, flattop buckwheat, and annual grasses
and fcnes.

This association occupies about 2 percent of the
su rvey  a r ea .  Marina  soils make up about  4 5  p e r c e n t
of the association, and Chesterto”  soils about 35
p e r c e n t .  L a s  Flares and Huerhuero  soils and Coast-
a, Leaches  make up the remaining *II percent .

Marina soils are somewhat excessively drained.
They have a surface layer of dark yellowish-brows
loamy coarse sand and a subsoil of strong-brawn
loamy coarse sand. Chesterto”  soils  are moderately
well drained. They have a surface layer of brokn
fine sandy loam, a subsoil of mottled red, brow”,
and gray sandy clay, and below this, a” iron-silica
cemented hardpn”.

The s:oils  of fhis association are used for truck
c r o p s ,  flnxers, c i t r u s ,  and avocados.  Urban  use i s
increasing along the coast.

10.  H”erhuero-Stockpen Association

Moderately ve,, drained loams to gravelly clay
,oams that have a subsoil of clay or gravelly clay;
0 to 9 p e r c e n t  slopes

This  association  is made up of soils that devel-
aped o” marine terraces in sandy to clayey marine
sediments. It occurs  on the Coastal  Plains .  The
e l eva t i on  r anges  f rom sea  level to 400  feet. Ihe
m e a ”  annual precipitation is between 10 and 12 in-
ches, and the mea” annual air temperature between
60° and 620  F. The f r o s t - f r e e  season i s  300 to
350 days. The vegetation consists of tarweed,
Russian-thist le ,  wild oats, red brow,  and other
annual grasses and fork..

This  associat ion occupies about 2 percent Of the
su rvey  a r ea .  H”erh”ero  iOilS make up about  7 5  p e r -
cent of this association, and Stackpe”  soils about
15 p e r c e n t .  L a s  Flares soils,  Olivenhai”  soils,
and Urban land make up the remaining 10 percent.

Huerhuera  soils have a surface layer of brown
loam  and a subsoi, of  brown clay.  Stockpen soils
have a surface layer of light-gray gravelly clay
loam and a subsoil of gray gravelly clay. Both
soils overlie yellowish-brow” loamy sand to olive-
gray clay.

T h e s e  soils are used for truck  crops, flowers.
housing deve,opme”ts,  and range. Damage from win-
ter  frost  is  slight.

1,. Redding A s s o c i a t i o n

-.

5s

Well-drained cobbly loams and gravelly loams that
have a gravelly clay subsoil  over  a hardpan;  2 to 9
percent slopes

This association is made up of undulating to
gently rolling soils that formed on gravelly marine
ten‘aces, I t  OCCUTS o n  the ~Joasra,  P l a i n s .  Typi-
ally, there are many broad-‘xsed  hunnocks, locally
called mimamounds.  The elevat ion ranges from 200
to 500 feet. The mea” annual precipitat ion is  be-
tween 10 and 15 inches. and the mea” annual air
temperature  between 60’ and 62’ F. The frost-free
season is  290  to 330  days. ‘The  vege t a t i on  cons i s t s
mostly of chamise,  flattop buckwheat. sumac, scn~b
oak, and annual forbs and grasses.

This  associat ion occupies about 1 percent of the
survey  area.  Redding soils snake  up about  90 p e r -
c e n t  o f  the a s s o c i a t i o n .  Olivenhai”  soils,  Chester-
ton soils, and sma,,  areas o:F Terrace e s c a r p m e n t s
“lake up the remaining 10 percent .

Redding sails have a surface layer of light-
brown cobbly loam and gravelly loam, a subsoil of
red gravelly clay, and below this, an iron-sil ica
cemented hardpa”. The pa” is not uniform or contin-
uous. Following normal rainy periods, water is pond-
ed in arcas between the mounds.
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These s o i l s  are of little value  for farming  and
ranching.  Open area* are m a i n l y  idle. Industrial
and urban  de”elopae”t*  occupy large  areas  and  are
continuing  to expand  i n  the area of Clairemnt  and
Miramar.

12. Redding-Olivenhain  Association

Well-drained gravelly loams  and cobbly  loams  that
have  a  subsoi l  o f  g rave l ly  c lay  and  very  cobbly
c l a y  ““er  a hardpa”  o r  c o b b l y  a,,u”ium;  9 to 50
p e r c e n t  slopes

T h i s  assaciation is m-de  up of soil* that devel-
oped  an Old  gravelly and cobbly marine  terraces
deeply  d issec ted  by  numerous  dra inageways .  I t
occur-s  on t h e  C o a s t a l  P l a i n s . I t  i s  c h a r a c t e r i z e d
by tortuous  div ides  and  deep  V-shaped va l leys  tha t
h a v e  s t e e p  s i d e  slopes. 7% e l e v a t i o n  ranges f r o m
100  to 600 f e e t .  T h e  mean  a n n u a l  p r e c i p i t a t i o n  i s
b e t w e e n  10 and 16 i n c h e s ,  and t h e  m e a ”  annual a i r
t e m p e r a t u r e  b e t w e e n  6 0 ’  and 62’  F .  The  f ros t - f ree
s e a s o n  i s  290 to 330 d a y s .  T h e  v e g e t a t i o n  c o n s i s t s
of chaise,  sumac, flattop buckwhea t ,  sugarbush ,
a n d  annual forbs a n d  g r a s s e s .

This  assoc ia t ion  occupies  about  4  percent  o f  the
San  Diego  Area .  Redding soils make up about 45 per-
c e n t  of t h e  a s s o c i a t i o n ,  and Olivenhai”  soi,* a b o u t
40 p e r c e n t .  Huerhuero s o i l s ,  Gaviota  soils, a n d
Terrace  escarpments  make  up the remain ing  15 per-
cent.

Redding  so i ls  have  a  sur face  layer  o f  light-
brown c o b b l y  loam a n d  g r a v e l l y  loam,  a  subsoi l  o f
r e d  g r a v e l l y  c l a y ,  a n d ,  b e l o w  t h i s ,  a ”  i r o n - s i l i c a
c e m e n t e d  hardpa”. The bardpa”  i s  no t  cont inuous ;
g e n e r a l l y  i t  d o e s  not occur  at rhe b a s e  o f  s t e e p
s l o p e s .  Olivenhai”  soi,* h a v e  a  s u r f a c e  l a y e r  of
brown  cabbly  loam and a  s u b s o i l  o f  r e d d i s h - b r o w n
“cry  cobbly  c lay .  They  a re  under la in  by  cohbly
loam a l luv ium.

These soils are  used  fa r  wate rshed  and  military
t e s t i n g  g r o u n d s .  A  l i m i t e d  a c r e a g e  i s  i n  r a n g e .
I” a few *ma,, a reas ,  the  landscape  has  been  re-
s h a p e d  a n d  u s e d  f o r  urban deve,opme”ts.  Urban de-
ve,opme”t i s  d i f f i c u l t  b e c a u s e  o f  t h e  g r a v e l l y  a n d
c o b b l y  t e x t u r e ,  t h e  s t e e p  topogra@,y, and  the  hard-
pan .

Group  V. Excessively Drained  to Well-Drained,  Mod-
erately sloping to Very steep  Loamy  coarse  Sands  to
Loams on Uplands in Mountainous Areas

The  so i l s  in  th i s  grcup  are e x c e s s i v e l y  d r a i n e d
to well-drained  loamy c o a r s e  sands to loams. They
formed in  mater ia l  der ived  f rom mica  sch is t ,  gabbro ,
granodiorite,  a n d  q u a r t z  diorite.  S,opes r a n g e
f r o m  5 to 7 5  p e r c e n t .  I ”  many a r e a s  t h e s e  soils a r e
e r o d e d .  I ”  most a r e a s  r o c k  o u t c r o p s  o r  *to”e* co”er
2  to 10 p e r c e n t  o f  t h e  s u r f a c e .

The e,evatio” ranges  main ly  f rom 2 ,000  to 6 , 0 0 0
f e e t .  S o m e  p e a k s  r i s e  a b o v e  6,000  f e e t .  T h e  a v e r -
age  annua l  p rec ip i ta t ion  i s  be tween  12 and  38  inch-
es, and the average annual  a i r  t empera ture  be tween

So and 5 8 ”  F. The f r o s t - f r e e  seaso” i s  135  to 230
d a y s .  T h e  v e g e t a t i o n  c o n s i s t s  m a i n l y  o f  c o n i f e r o u s
w o o d l a n d  or cha~arra,  and  a” understory  of annual
g r a s s e s  and t-orbs.

T h e s e  soils a r e  u s e d  f a r  r a n g e ,  w i l d l i f e  h a b i t a t .
and w a t e r s h e d .  S o m e  *ma,, a reas  a re  used  for  apple
a n d  p e a r  o r c h a r d s .  O t h e r s  a r e  u s e d  a s  r e c r e a t i o n a l
areas and cabin s i t e s .

S e v e n  of the associations in the San D i e g o  A r e a
are  in  th i s  g roup .  They  occupy  about  26  percen t  o f
the Area.

13. Holland-Boome*  Association,  stony

We,,-drained s tony f ine  sandy loams and s tony loams
tha t  have  a  subso i l  o f  sandy  c lay  loam a n d  s t o n y
c l a y  l o a n  over  w e a t h e r e d  micaceous  schis t  and d e -
c o m p o s e d  g a b b r o ;  9 to 60 percent  slopes

This associntion is made  up of strongly  sloping
to very steep  soils  t h a t  d e v e l o p e d  i n  m a t e r i a l  uea-
thered i n  p l a c e  f r o m  m i c a  s c h i s t  a n d  gabbra. It
occurs  in  the  Mounta ins .  The  e leva t ion  ranges  f rom
3 , 2 0 0  to 5 ,600  fee t .  The m e a ”  annual  p r e c i p i t a t i o n
is between 25 and 38 inches, and the mea” annual
a i r  t e m p e r a t u r e  bcrwee” 5 3 ’  a n d  5 6 ’  F. The  frost-
f r e e  season is ,35 to 200 d a y s .  Tbhe  v e g e t a t i o n  i s
ch ief ly  coni ferous  woodland,  shrubs ,  and  an under-
story of annual a n d  p e r e n n i a l  g r a s s e s .

T h i s  associario” occupies  about  3  percent  of  the
San D i e g o  A r e a .  Ho,,a”d soils make  up  abou t  50 per-
cenr Of the a s s o c i a t i o n ,  and Baomer  soils about 35
p e r c e n t .  S h e e p h e a d  soils, La Pasta  soils, and r o c k
land make  up  the  remining  15 p e r c e n t .

H o l l a n d  s o i l s  have a  sur face  ,ay?r  of yellowish-
brmm stony f ine  sandy loam and f ine  sandy loam a n d
a  s~bsoi, o f  b r o w n  s a n d y  c l a y  l o a m .  Below th is  i s
w e a t h e r e d  micaceo”*  *chi*t. Boomer  soils h a v e  a
sur face  layer  of  reddish-brawn  s tony  loam and  loam
and a  s u b s o i l  o f  y e l l o w i s h - r e d  stony  c lay  loam. B e -
low th is  i s  decomposed gabbro .  A few boulders  and
rock  ou tc rops  occur  th roughout  the  assoc ia t ion .

T h e s e  soils are wed main ly  for  range ,  woodland ,
w i l d l i f e  h a b i t a t ,  a n d  w a t e r s h e d .  A  few *ma11  a r e a s
are used for apple and pear o r c h a r d s .  W o o d e d  a r e a s
a r e  u s e d  a s  recreational  a r e a s  and a s  s i t e s  f o r
summer  c o t t a g e s .

14. Crouch  Assoc ia t ion ,  Rocky

Well-drained coarse sandy  loams  over w e a t h e r e d
granodiorite;  9 to 30 p e r c e n t  slopes

T h i s  associatia”  i s  made  up  of so i l s  tha t  dew,-
aped i n  m a t e r i a l  w e a t h e r e d  f r o m  granodiorite.  It oc-
curs  in  the  Mounta ins .  The  e leva t ion  ranges  main ly
fro” 3,000  to 6,000  f e e t .  s o m e  peaks r i s e  above
6,000  f e e t .  T h e  m e a ”  a n n u a l  p r e c i p i t a t i o n  i s  b e -
t w e e n  20 and 35 inches, and the mea” annual air tern-
perature  b e t w e e n  53- and  So F .  T h e  f r o s t - f r e e  s e a -
50” is 135 t o  1 7 5  d a y s .  T h e  v e g e t a t i o n  c o n s i s t s  o f
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open stands Of mixed  coniferous and deciduous  treC*

and an understory  of shrubs  and grasses.
This  association  occupies  2 percenr of rhe San

Diego Area. Crouch  s o i l s  make up abwt 40 percent
of the association. Holland  soil*.  La kxta soils,
and Loamy alluvial  land  make  up the remaining  10
percent,

Crouch soils Ilaw a sue-ace  layer  of dark gray-
ish-broom  coarse sandy loam and a subsoii  of yellow-
ish-brow”  Sandy loan.  They  overlie weathered  grano-
di0rite that  is several  fceet  thick.  Rock  outcrops,
stone*,  and boulders  COYer  about 2 to 10 percent  of
the surface.

These  soi1s  are  used  mainly  for range, wildlife
habitat,  and watershed.  The woodland on this asso-
ciation is Of little  or no importance in the pro-
duction Of timber.  Wooded areas are used as recre-
ational  areas  and as sites for summer cottages.

15. Crouch Association,  Rocky

This  association  is made  up of soils  that dew-
aped  in material  deeYe‘ from  granodiorite.  If
occ”r‘s  in the Mountains.  The elevation  ranges from
3.000  to 8,000 feet.  me  mean annun,  precipitation
is between  20 and 35 inches,  and the  mean a”“ual
air temperature  between  53O  and 5s” F. The frost-
free seaso”  is 135 to 175 days. The vegetation  con-
sists of open  *tads  of mixed  coniferous  and dccid-
“0”s tree* and an understory  of shrubs  and  grasses.

This  a s s o c i a t i o n  occupies  2 percent  of the San
Diego  Area.  Crouch  soi make  up &out 85 percent
of the  association. La Posta  soils,  Sheephead
soils.  and areas of rack land make up the remaining
15 percent.

Crouch soils have  a surface  layer  of dark gray-
ish-brown  coarse  sandy  loam and a S”bSOil  of yel~law-
iSh-brown  sandy  loam.  They  overlie weathered grano-
diorite  that is several  feet  thick. Rock  outcrops
and boulders  COYer  .&out * to 10 percent  Of the
surface.

These  soils are used mostly for range, wildlife
habitat,  w a t e r s h e d ,  and recreational  areas. The
woodland  on t h i s  association  is of little  or no im-
portance in the  production of timber.

16. La Posta-Kitchen  Creek  Assoc ia t i on ,  Rocky,
Eroded

Somewhat  excessively drained loamy coarse  sands over
decomposed  granodiarite;  5 to 15 percent  slopes

This  association is made  up of soils  that devel
aped in marerial  derived  from  granitic rock.  It
occu*s on uplands  i n  the Mountains. The elevation

This association occupies about 2 percent of the
San  Diego Area. la Posta  so;,* m a k e  up about 70
percent  o f  the assoc iat ion.  ;3nd Kitchen Creek  abouT
70 percent. Mottsville  and ‘Tollhouse soils make up
the remaining  10 p e r c e n t .

La POta soils have a  suriace layer  Of grayish-
brown  loamy coarse sand and ii substratum of brown
loamy coa**e  sand.  Below  this i s  decomposed  grano-
diorite.  Rock  o u t c r o p s  and Iboulders cover 2 to 10
percent of the surface. Kitchen Creek soils have a
s u r f a c e  layer  of dark-brown loamy  coa*se sand and a
subsoil o f  pale-brown coarse  sandy loam.  Below  ais
is decomposed granodiorite.

These soils are used mainly for range, wildlife
habitat, and watershed. Large areas would be suit-
able for farming or for housing developments if
water could be made avai1able.

17. Tolihouse-La  Posta-Rock  Land Assoc iat ion,
Eroded

Excessively dra&d and somewhat excessively drained
coarse sandy loams and loamy coarse sands o”er  gra-
nitic  rock, and areas of rock laad; 9 to 65  percent
a

This association is made up of soils that devel-
oped in material derived from  decomposed granodio-
r i t e . It occurs  on uplands  :i” the Mountains.  The
elevnrion  ranges from 2,000 i-0 5,cm  feet.  The  mean
annual  precipitation is between 15 and *O inches ,
and the mean annual air temperature between 56” and
58* 5. The  f rost - f ree  season is  140 to 190 d a y s .
The vegetation is mainly  chaparral  and a few annual
grasses  and f0rbs.

This association occupies about 9 percent of the
San Diego Area. Tollhouse soils make up about 45
percent of the association, 1.a Posta  soils about 35
percent, and Acid igneous rock land about 10 per-
cent. Sheephead  and Mottsville  soils make up the
remaining 10 percent.

Tollhouse soils are excessively drained. They
have a surface layer of dark grayish-brow” coarse
sandy loam that is underlain by hard granitic  rock.
La Yosta  soils are somewhat excessively drained.
They have a surface layer of grayish-brown loamy
coarse sand and a substratum of brown loamy coarse
sand that is underlain by weathered granodiorite.
Rock land consists of areas where 50 to 90 percent
of the surface is covered with boulders and outcrops
of acid igneous rock. Very shallow soil lnaferial
o c c u r s  i n  pockets between  the *oc!C..

The soils of this association are used mainly
for range, watershed, and wildlife habitat.

-
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18. Sheephead Association,  Rocky

Well-drained cobbly fine sandy  loams over fractured
mica  Schist:  9 to 65 percent  slopes

T h i s  association  is made up of soils that d e v e l -
oped in material derived from,mica  schist. It oc-
cur-5 in the Mountains.  The e,e”atio”  ranges from
3,000 to 6,000 feet. The mean annual precipitation
is between 20 and 30 inches, and the mea” annual  air
t e m p e r a t u r e  between 5.50 and 580 F. The  f r o s t - f r e e
season is 160 to 185 days. Tl~e v e g e t a t i o n  i s  c h a p -
arral. including chamise and manzanita,  and a few
annual grasses.

This association occupies about 1 percent of the
San Diego Area. Sheephead soils make up about 70
percent of the association. To,,house  and Holland
soils make up the remaining 30 percent.

~heephead  soils have a surface layer  of dark
grayish-brown cobbly fine sandy loam.  Below this is
fractured mica schist. Rock outcrop covers 2 to 10
percent of the surface.

These soils are used mainly for range, watershed,
and wildlife habitat.

19. Sheephead, Rocky-Bancas  A s s o c i a t i o n

Well-drained cobbly fine sandy loams  and stony loams
over mica schist and quartz diorite: 30 to 65 per-
cent slopes

This  association is nade up of soils that devel-
aped  in material weathered in place from mica schist
and quartz diorite. It occurs in the Mountains.
The elevation ranges mainly from 2,000 t” 6,000
feet. It is less than 1,000 feet on a ma,, a c r e a g e
of Bancas soils. The mea” annual  prec ip i tat ion  is
between 18 and 30 inches, and the mea” annual air
teaperature  between 56- and 58’ F. The frost.-free
season  is about 160 t” 230 days. me v e g e t a t i o n
consists of chaise,  manzanita,  scrub oak. ceanothus,
California sagebrush, and annual fork  and @~~.ses.

This association occupies about 7 percent of the
San Diego Area. Sheephead soils make up about 55
percent of the association, and Bancas about 30 per-
c e n t .  TO,,ho”se  soik.,  Las Fmsas soils, La Posta
soils, and ma,, areas of rock land make up the re-
maining 15 percent.

Sheephead soils have a surface layer of dark
grayish-brown cobbly fine sandy loam.  Below this is
fractured mica schist.  Rock outcrop covers  2 to 10
percent of the surface. Bmcas soils have a surface
layer of brown stony loam  and a subsoil of yellow-
ish-red clay loam.  This is underlain by decomposed
granitic  rock.

These soils are used for range, watershed, and
wildlife habitat.

Group  :‘I. Excessively Drained to Moderately Well
Drained, Gently Sloping to Very  Steep Sandy Loams  to
Silt Loams  on Uplands in Foothill Areas

The soils in this group are excessively drained
to moderately we,, drained sandy loams t” silt loams
that have a coarse sandy loam  to clay subsoil. They
are derived from granitic  rack, gabbro,  tonalite,
rnetwolcanic  rock, and metasedimentary  rock. Rock
outcrops or stones cover up to 10 percent of the
surface in many areas. Slopes range from 2 to 75
percent.

The elevation ranges flwln  200 to 3,500  feet.
The  average  annual  rainfall is between 12 and 20
inches, and the average annual air temperature be-
tween 59”  and &to F. The frost-free seaso”  is 240
to 540 days. The vegetat ion  cons ists  chie f ly  of a
chaparral-type cover and a” understory  of annual
grasses and shrubs. A” oak-savannah type cover
grows on the more gentle slopes. Scattered oaks and
other tree species grow along drainageways  and in
areas where wafer collects.

These  soils are used for citrus, irrigated field
crops, avocados, range, wildlife habitat, watershed.
a n d  recreational  areas. urban  “se is increasing in
smle areas.

Seven associations of the San Diego Area are in
this group.  They make up 30 percent of the Area.

20. Fa,,brook-Lbnsa,,  A s s o c i a t i o n

We,, drained and moderately we,, drained sandy
loams that have a subsoil of sandy clay loam  and
c l a y  loam “ver decamposed  granodiorite;  2 to 9  p e r -
cent slopes

This association  is made up of soils that devel-
“ped in material weathered in place fron granitic
rock. It occurs on uplands and in sales  in the
Fo”thi,,s.  The elevation ranges from 200 to 2,500
feet. The  m e a n  annual prec ip i tat ion  is  between  12
and 18 inches, and rhe  mea” annual air temperature
between 60’ and 64* F. The frost-free .seaso” is
260 to 340 days. ?he vegetation consists of annual
grasses, oak-savannah, chaparral, and forbs.

This association occupies about 1 percent of the
San Diego Area. Fallbrook  soils wake up ahout 50
percent of the associatio”,a”d  Bonsall soils about
25 percenr.  Cieneba,  ‘Jista, a n d  Visalia s o i l s  make
up tile remaining 25 percent.

Fallbrook  soils are we,, drained. They have a
surface layer of brown sandy loam and a subsoil of
reddish-brow”  sandy c lay  loam.  Bonsa,,  soils are
moderately we,, drained. They have a surface layer
of brown sandy loam  and a subsoil of yellowish-brown
heavy clay loam.  The underlying decomposed @=“a-
diarite  is several feet thick.

These soils are used chiefly for citrus, crop-
land, and range. ~rba” development is expanding in
areas near Ramona.
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23. Cieneba-Fallbrook Association. Very Rocky

This  association  is made  up of soils  that dcvcl-
aped i n  material  weathered  from graniric  rock. It
occurs  on uplands  in the  Foothills.  me  elevation
ranges from  zoo  to 2,500 feet. Thr  litran  xlnun1  prr-
cipitation is between  14 and 18 inches,  alId the  mean
annual  air temperature between  60’ and 64” F. The
frost-free  season i s  260 to 320 days. The  vegeta-
tion  consists  of white and black sage, sumac,  flat-
top buckvheat, soft  chess,  “ild oats, fo*bs, B”d a
few California  live oaks.

?his assoeiatian  occupies  about  6 percent of the
San D i e g o  Area.  FallSrook soils make up about 45
percent of the association,  an* Vista  soils BbO”t 40
percent. Cieneba,  “isnlia,  and Bonsall  soils  make
up the  remaining  15 percent.

Fallbrook  soils  have a surface  layer of brown
sandy  loam  and a S”bSDi1  of reddish-brow”  sandy  clay
loam.  “i*ta  soil*  have a surface layer of dark-
brow” coarse  sandy  lOam  and a S”bSOi,  of dark-brom
sandy loam.  Both  soils  are underlni”  by deeply
weathered  granodiorite.  Rock outcrops  and boulders
cover * to 10 percent  of this  associntion.

These  Soils  are used  c h i e f l y  for avocados,  tit-
ms,  and range.  Small  areas are used for irrigared
pasture  and field crops. Urban development  is ex-
panding  in areas near Escondido,  liista,  Rancho  ner-
nardo,  and Fallbrook.

22. Las Posas Association. Stony

Well-drained  *tony fine sandy  loams  that  have a clay
s”bsoll  OYer  decomposed gabbro; 9 to 65 percent

This  associatian  is made  up of soils  that devel-
oped  i n  material  weathered  in  place  fr-m  gabbro.  It
occurs i n  the  Mountains  and the Foothills. The ele-
vation ranges  from  200 to 3,om  feet.  The mean  an-
nual  precipitation  is between  12 and 18 inches,  and
the  mean annual  a i r  temperature  between  60’ and 62’
F. The frost-free  season is 240 to 320 days. The
vegetation CO*Si*tS  mainly  of ceanothu*,  CharniX,
Cali fornia  sagebrush,  and  other chaparral  species.

This  assoc ia t ion  occupies  about  4  percent  o f  the
San  Diego  Area .  Las Posas soils make up 80 p e r c e n t
o f  the a s s o c i a t i o n .  Cieneba  and Fallbrook  soils
make up the remaining 20 percent .

Las P o s a s  s o i l s  bave  a  s u r f a c e  l a y e r  o f  reddish-
brawn s t o n y  f i n e  sandy lOam  and  a  subsoil o f  r e d
light clay.  Below this i s  decomposed g a b b r o  that
is  many feet thick.

These  so i l s  a re  used  main ly  for  range and  water -
s h e d .  A  f e w  area  i n  t h e  F o o t h i l l s  a r e  u s e d  f o r
o r c h a r d s  and cropland.

Tnis association is made  up of soi1s that devel-
oped in material weathered in place from decomposed
tonalire  o r  granodiorite. 1,:  occurs  in  the F o o t -
h i l l s .  The e,e”afio” r a n g e s  f r o m  zoo to 3.000 feet.
The m e a n  annual precipitatior,  is between 14  and  20
inches. and the m e a n  annual  ;,ir t e m p e r a t u r e  between
60’ a n d  64’ F. The f r o s t - f r e e  s e a s o n  i s  250 t o  3 2 0
d a y s .  The v e g e t a t i o n  c o n s i s t s  o f  chamise,  C a l i f o r -
n ia  sagebrush ,  ceanothus,  flattop buckwhea t ,  and  a” -
nual g r a s s e s  a n d  forbs. Scxtered o a k s  vow along
drainageways  and on some noxh-facing  s lopes .

This  assoc ia t ion  represen-:s  abou t  13  percen t  Of
the  San  Diego  Area .  Cieneba soils make  up about 60
p e r c e n t  o f  fbe a s s o c i a t i o n ,  :a”d Fallbrook  ~011s
a b o u t  25 p e r c e n t .  “ista s o i l s ,  L a s  Posas s o i l s ,  a n d
smal l  a reas  o f  rock  land  maktz  up the  remain ing  IS
p e r c e n t .

Cieneba  s o i l s  a r e  excessi’iely  d r a i n e d .  h e y
have  a  sur face  layer  of  b row coarse  sandy  loam and
a r e  u n d e r l a i n  b y  d e c o m p o s e d  zranodiorite.  Fallbrook
soi l s  a re  wel l  d ra ined .  They  have  a  sur face  layer
of brown sandy loam, a subsoil of reddish-brow
sandy clay loam, and below t’lis, decomposed grano-
diorite.  R o c k  o u t c r o p s  a n d  b o u l d e r s  cover  2 to 25
p e r c e n t  o f  the s u r f a c e .

‘rthese so i l s  a re  used  main ly  for  range  and  water -
s h e d .  S e l e c t e d  a r e a s  o f  d e e p e r  s o i l s  t h a t  a r e  f r e e
af rock  outcrop  are u s e d  f o r  o r c h a r d s .

24. E x c h e q u e r ,  Rocky-Blasingame  A s s o c i a t i o n

Wel l -dra ined  s i l t  loams and  s tony  loams over  meta-
volcanic rock;  30 to 7 5  p e r c e n t  slopes

T h i s  a s s o c i a t i o n  i s  made up  of  so i l s  tha t  devel -
oped  in  mater ia l  weathered  in  p lace  f rom metavolcan-
ic  rock . I t  o c c u r s  i n  t h e  F o o t h i l l s .  Ihe e l e v a t i o n
ranges frum 400 to 3 , 0 0 0  feet. The m e a n  annual p r e -
c ip i ta t ion  i s  be tween 14 and 20 inches ,  and  the  mean
annua l  a i r  t empera tu re  be tween  60° and 62* F. The
f r o s t - f r e e  s e a s o n  i s  240 to 280 d a y s .  T h e  v e g e t a -
t ion  i s  p redominant ly  chapar ra l ;  the re  a re  a f e w
o a k s  a l o n g  the drainageways.

This  assoc ia t ion  occupies  about  1  percent  o f  the
San Diego Area. Exchequer soils make up about 60
p e r c e n t  o* t h e  a s s o c i a t i o n .  a n d  Blasingame s o i l s
abou t  30  pe rcen t .  The  Frianf and Cieneba soils m a k e
up l&e re,naining 10 p e r c e n t .

Exchequer soil* have  a surface  layer  o f  y e l l o w -
ish- red  s i l t  loam and are under la in  by  whi t i sh  and
greenish ,  hard  metavolcanic  rock .  Rock  ou tc rop  C O Y-
ers 2 to LO  p e r c e n t  o f  t h e  s u r f a c e .  Blasingame
soils have  a  surface layer  cf  brown s t o n y  lOam  a n d
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ham, a S”bSOil  of reddish-brow SfO”y  clay loam,
and below this,  reatherrd  “eta”o,ca”ic  rock.

These soils are used  chiefly for range,  water-
shed.  and wildlife habitat.

25. Exchequer-San M i g u e l  Association,  Rocky

Wel l -d ra ined  silf  loams  over metavolcanic  rock;  30
to 75 percent  slopes

This  association  is made  up of soils  that  devel-
aped in hard metavolcanic  rock. It OCC”rS  in the
Foothills. ‘Ihe elevation ranges from  400 to 3,300
feet. The mean annual precipitation is between 13
and 20 inches, and the mean annual air temperature
between 59’ and 62” F. The frost-free seas””  is
240 to 280 days. I’& vegetation is mainly chapar-
ral .  consist ing  o f  &anise, ceamthus.  flattop  b u c k -
wheat, and California sagebrush.

This association occupies about 2 percent of the
San Diego Area. Exchequer soils make up about 45
percent of the association, and San Miguel soils
about 45 percent. Cieneba soils, Friant  soils, and
rock land make  up the remaining 10 percent.

Exchequer soils have a surface layer of yellow-
ish-red silt loam and are underlain by hard metavol-
cmic rock. San  Miguel soils have  a surface layer
of light yellowish-brown silt loam, a subsoil of
strong-brawn clay, and below this, bard metavolcanic
rock. Rock outcrop covers 2 to 10 percent of the
surface.

These  soils are used for range and watershed.

26. Friant-Escondido  Association. Eroded

Well-drained fine sandy loams a”d very fine sandy
loams  o”er  netasedimentary rock; 30 to 70 p e r c e n t
-

‘his association is made up of soils that dew,-
aped  in material wearhered from relafively hard meta-
sedimentary rock. It occurs in the Foothills. The
elevation ranges from 400 to 3,500 feet. The mean
annual precipitation is between 12 and 20 inches,
and the mean  annual air temperature between 59’ and
6 2 ’  F. The  f r o s t - f r e e  seam” is 240 to 310 d a y s .
The vegetation consists of California sagebrush,
flattop  buckwheat, white sage, a few scattered oaks,
and annual grasses and forbs.

‘Ihis association occupies 3 percent of the San
Diego Area. Friant soils make up about 65 percent
of the association, and Escondido soils about 20
percent. Cieneba soils, Exchequer soils, Fallbrook
soils, and ma,, areas of rock land make up the re-
mining 15 percent.

Friant soils have a surface layer of brown fim
sandy loam.  Below this is gray, hard, fine-grained
metasedimentary  rock. Escondido soils have a sur-
face layer of dark-brown very  fine sandy loam, a

subsoil of brown  very fine sandy loam, and below
this, hard merasedimentary  rock.

These soi1s are used mainly for range and water-
shed. Small selected areas of the deeper soils are
used for citms  orchards and field crops.

Group VI,. He,, Drained and Moderately We,, Drained,
Moderately Sloping to Very Steep Loamy  Fine Sands to
Clays on Uplands in Coastal Plain Areas

The soils in this group are we,, drained and
moderately we,, drained loamy fine sands to clays.
‘They formed in material derived from marine sand-
stone and sha,e  and breccia. In some places the
soils that have a surface layer of loamy finp sand
and loam have a sandy clay and clay subsoil: Slopes
range from 5 to 75 percenr.

The elevation ranges from near sea level to
1,800 feet. The average annual rainfall is between
10 and 16 inches. and the average annual  air temper-
ature between 60’ and 62” F. The frost-free season
is 280 to 350 days. The vegetat ion  cons ists  o f  an-
ma, grasses and forbs and scattered shrubs. Shrubs
are predominant in areas of shallow or eroded soils.

These soils are used for truck  crops, citrus,
dryfamed grain, range, watershed, and wildlife hab-
itat. Urban and industrial uses are increasing.

Five associations of the San Diego Area are in
this group. They represent 8 percent of the Area.

27. Diablo-Alfamont  Assoc iat ion

Well-drained clays; 5 to 15 percent slopes

This association is made up of soils that dew,-
aped  in material derived from soft marine sandstone
and shale. It occupies rolling uplands on the Coast-
a,  Plains.  The e levat ion  ranges  from  100 to 600
feet .  The  mean annual prec ip i tat ion  is  between 10
and 14 inches, and the mean  annual air temperature
b e t w e e n  60° and 6Z” F. The frost-free season is 300
to 340 days. The  winter growing seas””  has only
light frost. The  vegetation consists of annual
grasses and forbs and ma,, thickets of brush.

This association occupies about 1 percent of the
San Diego Area. Diablo soils make up 45 percent of
the association, and Alrmont  sails 45 percent.
Lime  and Olivenhain soils make up the remaining 10
percent.

Diablo  so i ls  are  dark-gray  clays. Altammt soils
are dark-brown clays. These soils overlie light
yellowish-brawn or light-gray marine sandstone and
shale that range from nonca,careous  to strongly
Ca,CaEO”s.

These soils a,-e used mostly for tr”ck  c r o p s ,
range, and housing developments. A few ma,, areas
are used for dryfarmed barley. The occasional light
frosts cause very little damage to winter vegeta-
bles. Urban and industrial uses are increasing in
the southwestern part of the county.
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This  association  is made  up Of soils  that dew,-
aped  in material d e r i v e d  from soft calcareous  marme
sandstone  and shale. it occurs  on uphnds  on the
Coastal  Plains.  me  elevation ranges from  100 to
600 feet.  The  mean annual  precipitation  is between
12 and 14 in&e*, and the mean annual air tcmpcra-
ture between  60’ and 62’  F. The frost-free  season
i s  280  to 340 days. The vegetation  consisrs of an-
““a,  grasses  and forbs,  flattop buckwheat,  Califor-
nia sagebrush,  sugarbush,  and SCT”b  oak.

This  association  occupies  about  1 percent  Of the
San Diego  Area. Diablo  soils  “lake up about  50 per-
cent of the  associatio”, and l.inne soils about 40
percent. sa,ina* and Olivenhai” *oil* make up “lost
of tile renaining  10 percent.

careous.
These  soils  are used mostly  for range. A few

areas are used for dryfarmed grain and i r r i g a t e d
tomatoes .  Urban  develo,x”ent  is increasing in areas
southeast  o f  the city  o f  San  Diego.

well  drained  clays  and moderate ly  well drained loamy
fine sands that have a subsoil of sandy clay; 9 to
50 percent slopes

This  association  is made up Of soils that devel-
aped  in material derived from calcsreous and noncal-
careO”*  m a r i n e  sandstone  and shale. It occurs  on
the Coastal Plains. The elevation ranges from 100
to 600 feet. The mean annual precipitarion  is be-
tween  10 and 14 inches, and the mean annual  air tem-
perature between 60’ and 62” F. The frost-free *ea-
50” is 300 to 340 d a y s .  T h e  v e g e t a t i o n  con*ist* of
s o f t  c h e s s ,  ripgut brome, anise, tarweed,  and AUS-
tralian saltbush.

T h i s  a**ociation  occupies  abut 2 percenr of the
San Diego Mea.  Diablo SOi make  up about 4 5  p e r -
c e n t  Of the a**ociatio”, and La* Flares SOL,*  a b o u t
45 percent. Gaviota, Ifuerhuero,  Lime.  and Olive”-
bin soils make up the remaining 10 percent.

These  soils are used mO*fly  for r a n g e .  A  few
~10811  area* are used for citrus and truck crops.
Winter vegetables can be grown in areas  of good air
drainage.

30. Las Flares-,,uerhuero  Association, Eroded

This  association  is made up of soils that devel-
oped in material drrived from *andstone  or marine
sediment*. 1t occurs  on uplands  on the Coastal
Plains. The elevation ranges from sea level to
about  500 feet .  The Itlean  annGIl  p r e c i p i t a t i o n  i s
between 10 and 13 inches, and the mean annual air
temperature  between 60’ and 62O F. ‘The  frost-free
*ea*on is 300 to 350 days. T h e  v e g e t a t i o n  consists
of brush, for%*. and ann”al grasses.

This association occupies abo”t  2 percent of the
San Uiego  Area. Las Flares  scils make up about 45
percent of the association, md Huerhuero  soils
abour 40 p e r c e n t .  Diablo soils, IAnne  5oi15,
Oli~enhain soils, and Terrace escarpments make up
the remaining 15 percent.

Las Flares soils have a  surface layer  Of light
brownish-gray loamy fine sand and a subsoil of gray-
ish-brom  sandy  c l a y .  Huerhuero  soil*  h a v e  a  *UT-
face layer of brown loam and a subsoil of brown
clay. La*  Flares so i l s  over l ie  *o f t  sandstone  and
shaly marine sedimenqand  Hucrhuero  soils, yellow-
ish-brown loamy sand.

these soils are used mostly for  range .  A  l imit -
ed acreage is used for irrigated truck  crops.  “r-
ban and industrial u*e* are ircrcasing.

This  association  is made  “F’ of soils that devel-
aped  in material derived from soft marine sandstone
and Lreccia. IC occurs on the Coastal Plains. The
elevation ranges  fro” 200 to 1 , 8 0 0  f e e t .  The mean
annual precipitation is between 10 and 16 inches,
and the mean  annual air temperature between  60’ and
6~~ F. the f r o s t - f r e e  s e a s o n  i s  280 to 330 d a y s .
The vegetation includes chmire,  scrub  oak, cactu*,
buckwheat, and annual forbs cd grasses.

This association occupies &out 2 percent of the
San Diego Area. Gaviota soil: make up about 45
percent of the association, ard Hambright  about 35
percent .  Lime soils. Huuerhuero  soils, and Rough
broken land make up the renaiaing  20 percent.

Gaviota soils have a surfae  layer of yellowish-
brow, fine sandy loam.  Below this is seniconsoli-
dated  *and*tone.  Hambright  soils have a surface
layer of brown gravelly clay loam and a subsoil of
brown  gravelly  heavy clay loam.  They are underlain
b y  Shaly breccia.

Part Of ‘the acreage is a military reseruation.
The rest is used mostly for range and watershed.
Ibere  is little urban  deve lopment .
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Group “III. Miscelhleo”5  Land Types  Of rhe Desert,
MuuntainS,  Foothills, and Coastal Plains

The miscellaneous  land  types in this  group vary
considerably in soil characteristics and qualities.
They  are used Only for wildlife habitat. watershed,
and recreationa, areas.

Three associations in the San Diego Area are in
this group. They represent about 12 percent of the
Area.

32. Rough Broken Land-Terrace Escarpments-Sloping
Gullied  Land Association

Steep and “cry steep dissected land, escarpments,
and @lied l and

This association is made up of areas that are of
no  value for farming and ranching. It occurs in the
Deserr,  in the Mountains, in the Foothills, and on
the Coastal Plains. Some of these areas are almost
barren; some have a mderate  cover of chaparral.

This association occupies about 2 percent of the
San Diego Area. Rough broken land makes up about
45 percent of the association, Terrace escarpments
about 25 percent, and Sloping gullied  land about 15
p e r c e n t .  T o l l h o u s e ,  Sheepbead, Cieneba,  and Ham-
bright soils make  up the remaining 15 percent .

Rough broken land is deeply dissected by narrow
V-shaped “alleys and sharp tortuous divides. Many
areas are barren and are rapidly eroding. The “e-
getated  areas have a  thin mantle  of  soi l .  This
land type foned  mainly o”er gravelly to loamy sedi-
ments. A few areas overlie weak sandstone and shale.

Terrace escarpments occur as steep to very steep.
relati”ely e”en fronts of terraces and coastal
plains.  They also occur as irregular areas b e t w e e n
narrow alluvial terraces and the adjoining smooth
uplands. The underlying material consists of re-
cent sediments or soff marine sandstone and shale.

S lop ing  gullied  land consists of relati”ely bar-
ren areas that are dissected by numerous actively
eroding gullies or by single deeply entrenched
gullies that have very steep sides. In many places

the gullies are eroding into the soft sandstone,
shale, and decomposed granite.

These miscellaneous land types are used mainly
for watershed.

33. Badland  Association

Dominantly barren eroded shales

This association is made up of moderately slop-
ing to steep,  essential ly barren areas that are
dissected by few to numerous intermittent drainage-
ways. It occurs in the Desert. It is underlain by
shale ,  sof t  sandstone.  and silty, sandy, and grav-
elly sediments. Runoff is very rapid, and erosion
is very acti”e. Sediment yield is  very h i g h .

This association occupies less than 1 percent of
the San Diego Area.

Badland  makes up about 65 percent of this asso-
ciation. Acid igneous rock land, Rough broken land,
and sand dunes make up the remaining 35 percent.

Badland  is of no value for farming or ranching
and of  very little value for wildlife habitat  or
watershed.

34. Rock Land Association

Dominantly exposed bedrock and very large boulders

This association is 50 to 90 percent  exposed bed-
rock and very large boulders. It occurs in the
Desert, in the Mountains, and in the Fmtbi11s.
The outcrops and boulders are chiefly granodiorite,
q u a r t z  diorire, gabbro, mica schist. metavolcanic
rock, and merasedimentary  rock. A thin mantle of
soil OCCUTS in pockets between the rock ourcrops.

This association occupies more than 8 percent of
the San Diego Area. Acid igneous rock land makes up
75 percent of the association. Metamorphic rock land
and other rocky soils make up the remaining 25 per-
cent .

Rock land has no “alue  for farming or ranching.
It is used mainly for watershed and wildlife habitat
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Formation of the Soils

The parent  material  from  which  the soi15  in the
survey area developed is complex  and variable.

The  relief differs among the four  physiographic
provinces--the Coastal Plains, the Foothills, the
Mountains. and the Desxt.

The climate varies within the  A*ea. The COaSfal
Plains  has  an equable  c l i m a t e ,  but  the  Mountains  and
the Desert  have wide ranges in temperature.  Accord-
ingly, many different kinds of plants  grow in these
areas.

The age of the soils also v a r i e s .  The  age of the
s o i l  is not related directly to the  geologic  age of
the  parent  TO&;  some s o i l s  a-e of recent origin,
even though the parent  rock geologically  is very old.
Most of the formations in this Area  range  in geo-
logic time from  Cretaceous  to Quaternary.

Constal Plain*

The Coastal Plains is an area of rolling to steep
topography (fig. 5). The elevation ranges from sea
le”el to about  600 f e e t .  Part Of this COa5tal  a r e a
is a series of fairly smooth terraces locally known
as mesas, some of which are level and some dissected
The unequal altitudes of terraces of the same age
indicate uplift of the coastal area as the major
cause  in forming the terraces. The lowest wavecut
terraces have distinct cliffs or escarpments nlonx
the seaward edge. The elevation of the marine

The Coastal Plains has the  most equable  climate
of any area in the county. Teeperature  and precipi-
tation vary according to the elevation and the dis-
tance from the seacoast. Generally, the temperature
decreases and the precipitaLion  increases with in-
creasing elevation. The mean  annual temperature is
61’ F., and the mean minimum  temperature in January
is 42’. The f r o s t - f r e e  season  is 2.80 to 3 6 0  d a y s .
The winter growing season has only light frost. An-
nual rainfall ranger from 10 to 16 inches; 90 per-
cent of this amount  falls during the period November
to April. Most soils are thoroughly moistened dur-
ing this period, but little leaching occurs. Fog
along the coast  contributes humidity to the atmos-
phere and thus reduces loss of moisture by transpi-
ration. Sail moisture, however, is used up during
rapid plant  growth in spring. Unless irrigated,
the soils are dry by summer. Organic matter is oxi-
d ized  dur ing  the  long ,  warm sumer  and fall, so the
soils are fairly law in organic-carbon content.

The Mirmar Mesa is made up of poorly sorted
gravelly and cobbly  alluvium of Eocene  Age. Reddihg
and Olivenhain  soils developed in this material.
Redding soils have  a gravel:Ly c lay  subsoi l  that  is
u n d e r l a i n  b y  an i ron-s i l i ca  hardpan.  Ulivenhain
soils have a very cobbly clay loam subsoil but do
not have a bardpan.

Semiconsolidated  sandstone, shale, and unconsoli-
dated sediments occur in the area between the beach
ridges and the Foothills. These sediments weather
readily if they are interbedded with shale, because
calcium carbonate is the principal cementing agent.
rhhe soils in this area are moderately coarse textur-
ed to fine textured and have a calcareous  subsoil.

Figure 5..-Typical  pattern of soils and underlying material of the Coastal Plains



~iab,o, Linne, and ~,tmont soils are fine textured
to moderately fine textured. Huerhuero.  Las Flares,
and Stockpen  soils have an argillic  horizon. Gaviota
soils are moderat&y coarse textured and are under-
lain by semiconsolidated marine sandstone.

Corralitos,  Elder, and Tujunga  soils developed in
recent sandy alluvium. This material consists of
relatively unweathered sediments on flood plains and
alluvia, fans. It occurs mainly on the Coastal
Plains.

Salinas soils developed in clayey alluvium deriv-
ed mainly from Diablo, Lime, Olivenhain, and Huer-
huero soils. This alluvium is clay loam to clay in
texture. It occurs in narmw drainageways  and on
alluvial fans on the Coastal Plains.

The San Onofre breccia on the Coastal Plains is
probably of Miocene age. Most likely it came about
during uplift of the coastal area, or fluctuations
in sea level, or both. Hambright soils were derived
from this material.

The vegetation consists of annual grasses, forb;,
and brush. Chaise, scab oak. and sumac axe pro-
minent brush species. Wild oats, cheatgrass, and
flattop buckwheat are other common plants. There
are also scattered oaks and many introduced eucalyp-
t"s trees.

Moisture is the main limiting factor. Plant
growth is rapid in spring until about June, when
the moisture supply is depleted. When the soil is
moist, micro-organisms are active and organic mat-
ter is oxidized at about the same rate it is added
to the soil. The organic-carbon content is about
0.7 percent in the surface layer. It decreases with
increasing depth. On shallow, droughty soils there
is not enough plant growth to control erosion.

FOOthills

The Foothills is a belt of narrow winding valleys
and rolling to hilly uplands that have few very
steep slopes (fig. 6). This belt lies between the
Coastal Plains and the Mountains. It is about 28
miles wide and extends in a northwest-southeast
direction from Orange and Riverside Counties to the
Mexican border. I'be elevation ranges from about 600
to 2,000 feet. The Foothills and the Coastal Plains
are tramversed by the Santa Margarita, San Luis
Rey, San Dieguito, San Diego, Sweetwater, and Otay
Rivers and by numerous ma,, creeks. A,, of these
streams flow for only a short period after a heavy
rainstorm. The adjacent small to large valleys are
important farming areas.

The climate in the Fmthi,,s  is similar to that
of the Coastal Plains. The mean annual temperature
is 60" F., and the mean minimum temperature inJan"-
a-y is 38'. The frost-free season is 220 to 340
days. The winter growing season has only light
frost. Tblhe amount of rainfall increases with in-
creasing elevation. The total annual rainfall ranges
from 12 to 20 inches. Rainfall is heaviest during
the period December to April. Most soils are thou-
oughly moistened during this period, but little
leaching occurs. The growing season is short because
rapid plant growth in spring uses up soil moisture.
Organic matter is oxidized during the long, dry sum-
mer; thus, the soils are low in organic-carbon con-
tent.

The parent rocks range from granite to gabbro.
Most are tonalite and grmodiorite and occur as
fractured blocks 2 to 10 feet across. The fractures
weather out and leave the rest of the block a

Figure 6..-Typical  pattern of soils and underlying material of the Foothills
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disintegrated  boulder  0. ASSOciated  *it,, this
bouldery  topography are ttx rocky Cieneb3,  Fallbrook,
and vista soils.  All hYe large boulders on the
surface  and within  tllc puss,  which is iieatherrd  to
a considerable  depth.

Parent mareria,  weathered from decomposed granire
is dominant in the Foothills, the Hlountains, and the
DeSert.  This material i s  so f t  and is easiiy e r o d e d .
It c o n t a i n s  sand fragments, mainly  quartz ,  ti,at act
as a” abrasive  w h e n  c a r r i e d  by runoff.  nrc soils
derived from decomposed granite are shallow to deep
and are mostly sandy loams. ‘The topography is
hil,y. Hilltops are rounded or slightly co”vex,
slopes are moderate to very  steep, and foot slopes
are somewhat co”cave.  Cultivated areas are subject
to gully and sheet  eros ion .  The  Bonsa,,,  Bosanko,
Cieneba, Fallbrook, and Vista soils in the Foothills
were derived from decomposed granite.

Gabbro, or basic intrusive rock, occurs as islands
i n  the Foothill*  and in  the Mountains.  It has w e a -
thered to a considerable depth. The soils ti,at de-
veloped in this material have a surface layer of
fine sandy loam 01’ loam, are sha,,“~ to moderately
deep, and contain a”&ar. stone size fragments.
where  are no boulders in these areas, in contrast
with the very large,  light-colored boulders strew?
about in areas underlain by granite. The topography
is hilly. Some slopes are steep and have co”cave
foot slopa. Cultivated areas are subject to sheet
and gully erosion. The Las Posas and Blasi”&wc
soils in the Foothi1,s were derived from gabbro.

Metasedimentary  and metavolcanic  rocks, which oc-
cur mainly in the Foothills, are hard and u”weather-
ed. The soils derived from  these rocks  are mode=-
ately  deep to very shallow and contain numerous  rock

fragments. Auld  and San  Miguel soils were derived
from metavolcanic  rock and cowrain  montmorillin-
itic c1ay. Cscondido,  Exchequer, and Friant soils
xere derived from metasedimentary  rock and are fine
sandy loam to silt loam  in texure.  Exchequer and
I:ria*t  soils lose soil material through erosion a,-
anost  as fast  as  i f  forms.

The young granitic  alluviwn  in the F00thi11s  was
derived predominantly from granitic  rock. It is
very gravelly sandy loam to fine sandy loam in tex-
t u r e  and is fairly we,, sorted.  It occurs in broad
basins, on alluvia,  fans. and in “arrow drainage-
ways. The Anderson, China. Grwgeville,  Reiff, and
Visalia sails in the Foothills developed in this ma-
teria,.

The  old granitic  alluviwn  treat  has formed in va,.
leys and on terraces and alluvial fans in the Foot-
hills is mainly granitic  in origin but has small in-
clusions of medium-textured sediments of Pleistocene
age .  Ar l ington,  Greenfield,  Placentia.  Ramona,  a n d
&ma” soils in the Foothills developed in this a,,~-
viom. Except  for  Ar l ington  ad Greenfield soils,
al, have a strongly developed clayey subsoil.

Mountains

Between the Foothills and t-e Desert are steep-
walled, bouldery peaks and broad-based, cone-shaped
mountains (fig. 7). The topography is rugged. The
elevation ranges mainly from 2,000 to 6.000  feet;
some peaks rise above 6.000 feet. The mountain
range has a northwest-southeast trend but is broke”
by faults and by river valleys. The steep topog-
rapby,  the rocki”ess,  and the shallow soils sake

Figure  7:-Typical  pattern  of soils  and underlying matcria, of the M”untai”s.
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the  greater part of rilis area unusable  for culti
vated crops.

Vegeta t ion  i s  more  abundant  in  the  Elountains than
i n  Ofher p a r t s  o f  the Area. It c o n s i s t s  Of digger
p i n e ,  Jeffery p i n e ,  w h i t e  f i r ,  b l a c k  o a k ,  i n t e r i o r
l ive  oak .  and  incense-cedar .  There  a re  a l so  a reas
of  g rass  and  brush .  So i l s  under  the  p ine  and  oak
tree* have mats 1 in.3 to 5  inches thick o f  fresh
and  sornewhar  decomposed needles ,  leaves ,  and twigs .
The  cool  c l imate  510~s the rare a t  which  microor-
ganisms reduce  the  supply  of  organic  mat te r ,  so
these  soi ls  fypically  h a v e  t h e  h i g h e s t  o r g a n i c - c a r b o n
c o n t e n t  Of any soils in tile s u r v e y  a r e a .  T h e  o r g a n -
ic -carbon  conten t  i s  about  4  percent  in  the  sur face
layer. It d r o p s  to l e s s  t h a n  1 ,xrcent  i n  t h e  s u b -
s o i l .  M o s t  o f  t h e  s a i l s  a r e  l e a c h e d  o f  l i m e  a n d
soluble salts.

Figure 8..-Typical  pattern of soils and underlying material of the Desert
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TABLE J.--SOIL SERIES CLASSIFIEU  ACCORDING  TO THZ  CURKEKT  SYSTEM OF CLASSIFICATION

Series Family

Altamont--------------  Fine,  montmoril lonit ic .  thrrmic--------
Anderson--- - - - - - - - - - - -  Loamy-skeletal ,  mixed,  nonacid,  thermic
Arlington-------------  Coarse-loamy, mixed, thermic-----------
Auld------------------  Fine.  montmoril lonit ic ,  thrrmic--------
Rancas---------------- Fine-loamy, mixed, mfsic-----_____-----
Blasingame------~--~--  Fine-loamy, mixed, rhermic-------------

I/
. Bonsall-------------- Fine,  montmoril lonit ic ,  thrrmic--------

I/
Eoome~~_____________-  Fine-loamy, mired,  music_____________--

l/
Bosanko--------------  F i n e ,  montmorillonitjc  thermic-~~-----
B u l l  Trail---------_-_ Fine-loamy, mixed,  music......_....-_--

I/
Calpine__-___-_-__--_  Coarse-loamy, mixed, thesis_____________
Car~sbad_--_-_-------_  Sandy, mixed, ~h~~m~~_____________..-_-
Carrizo---------------  Sandy-sheletal  m i x e d ,  h>-perthrrmic----
Chesterton------------  F i n e ,  kaolinitic, themi=---___________
Chino-_______________-  Fine-loamy, mixed,  th~~mi~_____________
Cieneba-----------~---  Coarse-loamy, mixed, nanacid,  thermic,

shallow.
Corralitos------------ Mixed, thermi=---------____-_-----------.

l/
Crouch--- - - - - - - - - - - -~-  Coarse-loamy,  mixed, mesic____-_-------_
D i a b l o - - - ~ - - - - - - - - - - - -  F i n e ,  m o n t m o r i l l o n i t i c ,  thermic---------
Elder___--__________..  Coarse-loamy,  mixed,  thermic________-_-_
Escondido--~-----~----  Coarse-loamy, mixed, thermic-----------.
Exchequer-- - - - - - - - - - - -  Loamy, mixed,  nonacid,  thermic----------

]/
Fal]b~~~k~._________-  Fine-loamy,  mixed ,  thermi=-~-~~_________
Friant-_-____-~_---~-_  Lam?, mired, thermic__---___~---------_
I;a~,iota------~~~---~~-  Lobmy,  m i x e d ,  nonacid, thermic----------
Grangeville-----------  Coarse-lomy,  mixed ,  rhermic-------~~~--
Greenfield------~~----  Coarse-loamy, mired, thtrmic------------

21
H~bright------------  Loamy-skeletal, mixed, thermic----------

l/
H~]]~~d~---__--~--_~~~_ Fine-loamy,  mixed,  meS~~_______~~~~----_
Hurrhuero-------------  F i n e ,  montmorilloniric,  thermic---------
India---------~-~--~~- Coarse-silty, mixed, calcareous,  hyper-

thermic.
India,  dark variant--- Coarse-Silty, mixed, thermic------------

l/
Kitchen Creek:--------  Coarse-loamy, mixed, meSic_--_______--_-

1/
La Posta--------------  Sandy, mixed , meSic~_~_----_____~_~~-__-
L a s  Flares------------  F i n e ,  montn~orillonitic,  thermic-----~~--
Las Paas-------------  Fine, montmorillonitic, thermic---------

3/
LinneL____---------~_  Fine-loamy,  mixed,  tht~m~~_______~~~_---

Marina___-__--  _..._... Mixed, ~h~~~~~~~_~~~~_~_~-_~_-_--__~~~~__
Mrcca-----------------  Coarse-loamy, mixed, calcareous,  hyper-

thermic.
Mottsville------------- Sandy, mixed, me*ic--------_--~~~~------
Olivenhain------------ Clayey-skeletal ,  kaolinitic-~~~~~-------
Placentia------------- Fine.  montmoril lonit ic ,  thermic---------
R~~~~_----____~~~_~~_  Fine-loamy,  mixed,  the~mi~_~~_______~~--

S:lbgroup
_

Typic Chromoxererfs-----
Typic Xrrofluvents------
Haplic Durixera]fs------
Typic Chromoxererts-----
Typic Haploxeralfs------
Typic  Haplorcralfs------

Haplic A’atrixeralfS-----

Ultic  Haploxeralfs------,

Chromix  Pelloxtrerts----.
Mollic Haploxrralfs-----.

Ultic  Haplo~erolls-------
Haplic Durochrepts-------
Typic Torriorthents-----.
Abruptic Durixeralfs-----
Aquic Hap]oxerolls-------
Typic Xerorthents--------

Typic Xeropsammenfs------

Ultic  Haploxerolls-------
Chromic Pelloxererts-----
Fachic Haploxerolls------
Typic Xerochrepts--------
Lithic  Xerorthents-------

Typic Haploxera]fs-------
Lithic Haploxerolls------
Lithic Xerorthents-------
Iquic  Haploxerolls-~~~~--
rjpic Hap]oxera]fs-------

Lithic  Hap]oxerollS------

Jltic  Haploxera]fs-------
~laplic  harrixeralfs------
rypic Torriorrhent-------

Zumulic  Hap]oxero]]S-----

“>Tic Haploxero]ls-------

!nric  l?ap]oxero]ls-------
iaplic Xatrixeralfs~~.---
.ypic Rhodoxeralfs-------

:a]cic Entic
H~PlOX~OllS.

.]fic XeropSuxxnts------
‘)pic Torriorthents------

.ntic  Ul t i c  Haplorerolls-
lltic Palexeralfs~.------
laplic  KatrixeralfS------
‘ypic Haploxeralfs-------

Order

Vertisols.
Entisols.
A l f i s o l s .
Verrisols .
A l f i s o l s .
A l f i s o l s .

A l f i s o l s .

A l f i s o l s .

Vrrtisols.
A l f i s o l s .

~ollisols.
l”ceptisols.
Entisols.
r\lfisolS.
4ollisols.
Entisols.

Entisols.

l o l l i s o l s .
Jertisols.
4ollisolS.
Inceptisols.
3tis.015.

ilfiSolS.
l o l l i s o l s .
Jntisols.
lo]lis~ols.
Ilfisols.

!0lli5015.

~lfisols.
.lfisols.
intisols.

lol]isols.

l o l l i s o l s .

l o l l i s o l s .
l f i s o l s .
,Ifisols.

ol]isols.

ntisols.
nt i so l s .

OlliSOlS.
l f i s o l s .
l f i s o l s .
Ifisols.
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TABLE I-SOIL SERIES CLASSIFIED ACCOR@I~G  TO THE CURKEh’T  SYSTEM OF CLASSIFICATION--Continued

Series

11
Redding__---__-_---_
Reiff__--_---__-_-_-

Famil)

F i n e ,  kaolinitic, thermic---------------
Coarse-loamy, mixed, nonacid,  thermic---
Mixed,  h?prrthermic_-_____----------____
Fine-loaq’,  mixed, thermic--------------

F i n e ,  montmorillonitic,  thermic---------

!.0dmy,  mixed ,  m-sic, sha l l ow- - - - - - - - - - - -
Sandy-skeletal. mixed, thermic----------
F i n e ,  montmoriilanitic,  thermic---------
Loamy, mixed, mesic, shallov------------
Mixed, thermi=__-------_____--_--_......-
Coarse-loamy, mixed, thrnnic------------

Coarse-loamy, mixed, thermic------------
Fine-loamy, mixed, thermic------~~------

Subgroup

Ahruptic  Durixeralfs----
Typic Ierorthents-------
Typic Torripsa_;ments----
Calcic Pachic

Haploxerolls.
Typic Natrixeralfs------

Llltic Haploxerolls------
Typic Xerorthents-------
Haplic  Katrixeralfs-----
Entic Haploxerolls------
Typic Xeropsamaents-----
Pachic Haploxerolls-----

Typi~c  Xerochrepts-------
l’ypic  Haploxeralfs------

Order

Al f i s o l s .
Entisols.
fntisols.
Hollisols.

A l f i s o l s .

Moll isols .
Entisols.
A l f i s o l s .
Moll isols .
Entisols.
Moll isols .

Incept isols
Al f i s o l s .

-See laboratory analyses, table 4.
2/
-T%e  Hambright soils in the San Diego Area are taxadjuncts to the Hambright  series. They have

brighter colors, a more  clayey subsoil, and fever coarser fragments throughout the profile than is appro-
priate to the classification  shown.

3/
-Tne Linne soils in the San Diego Area are taxadjuncts  Lo the Linne series. They have a thinner,

-. darker colored A horizon than  is appropriate to the classification shown.
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Agriculture  is one of the  m a j o r  enterprises  in
the San Diego Area (5). TNC~  crops, flowers,  and
livestock are the major products. Prilne soils 5/ are
required to maintain the agricultural economy at its
present le”el. However,  demands for urban or nonfarm
use of the soils, rising land values, and increasing
taxes make it increasingly difficult for the farmer
to stay in business. Intensive farming practices,
specialized pmduction,  and high capital require-
rents have changed many agricultural units from the
small family-size farm to a factorylike  operat ion .
In addition, the rapid expansion of urban develop-
rent is forcing agriculture into new areas.

In locating new farm sites, farmers are faced
with many decisions. ‘Ibe suitability of the soils
is the major factor to be considered. Equipped
with soil information and proper interpretations,
farmers and those who work with  farmers can locate
and determine what crop is best suited to a partic-
ular area. Detailed onsite  investigations are
needed at specific locations. Also essential in
effective long-range planning is locating areas
where not only the sails but also the climate and
topography are suited to agricultural development.

Information provided by the interpretations in
this part of the survey will aid in locating the
best agricultural lands.

The suitability of the soils for fi”e major crops
and criteria considered in determining the suita-
bility ratings shown in table 21 are explained in
the pages that follow. Also explained are the
Storie  index ratings, which are shown in the Guide
to Mapping Units. In addition, this part of the
survey defines the capability classification used by
the Soil Conservation Service, in which the soils
are grouped according to their suitability for
crops. It describes land resource  areas and sug-
gests “se and management of the soils of the San
Diego Area by capability unit. It also describes
the management needed for specified craps, shows.
estimates of yields of these crops, table 22, and
describes range management by range sites.

Land Resource  Areas

Land resource units are broad geographic areas,
generally several thousand acres in extent, that
are characterized by particular patterns of soil,
including slope and erosion, and by climate, water
resou,-ces,  land use, and type of farming (3). ‘Ibe
48 conterminaus  States in the nation have Keen
divided into 156 land resource areas. 7he San Diego
Area lies within resource areas  19, 20, and 30.
Area 19 is on the Coastal Plains and in the Foot-
hills and interior “alleys, area 20 is in the Moun-
tains, and area JO is in the Desert. These physi-
ographic  areas are shown on the general soil map.

5/
-Prime soils, as defined in the Land Conser”a-

tion Act of 1965 cf the California State Legislature,
are soils that are in capability c1zsses I and II o*
produce $200 or more gross annual income 3 years Out
of 5.

Land Resource Area 19:-lhis area includes the
Coastal Plains and the interior “alleys in the Foot-
bills. The dominant topographic features are gently
sloping to undulating marine terraces, rolling up-
lands, smooth to rocky hills, canyons. and rela-
ti”ely narrow, winding “alleys. All rivers and
streams flow into the Pacific Ocean. lhe vegetation
consists of coastal chaparral and grasses. Oaks
grow  in the “alleys. Elevations range from sea
level to 2,000 feet, Rainfall ranges from 10 inches
along  the  coaz.t to 18 inches inland. TIhe only
precipitation is gentle rain in winter and early
in spring. The frost-free period ranges from 230
to 560 days. Frosts are light and infrequent.

lhe major limiting factors  are steep slopes,
shallow soils, claypsns.  stones, and rock outcrops.

In establishing the capability classification for
land resource area 19, it is assumed that--

Irrigation water is available for all irrigable
soils. In some places the water  supply  is
salty enough  so that drainage and leaching
are required for crops that are highly sensi-
tive to salts. Rainfall is adequate for
leaching so that most craps are not damaged
by accumulation of salts.

lbe major crops are grown conznercially.  Fro*t-
tolerant flowers and truck crops are grown in
winter; frost-sensitive perennial crops, cit-
NS, and avocados are grown in locations that
have  goad air drainage.

Land Resource Area 20..-‘Ibis  area is the South-
em California Mountains, known as the peninsular
range. The  topography is dominantly steep and very
steep, but there are small  drainage meadows and nar-
row and broad mountain “alleys. Most of the very
steep slopes are on the sides of young, V-shaped
river “alleys. The “egetation  consists of chapar-
ral, trees,  and grasses. Ele”ations  range  f rom
2 , 0 0 0  to about 6,000 feet. ‘Ihe prec ip i tat ion  is
more than 20 inches; at the highest elevations it is
more than 40 inches. Rain falls mostly in winter
and spring; surrm~e~- thunderstorms occur infrequently
at higher elevations. Ihe  frost-free period ranges
from 140 to 260 days .

The major limiting factors are steep slopes.
shallow soils, low temperatures, stones, and cobble-
stones.

In establishing the capability classification for
land resource area 20, it is assumed that--

Irrigation water generally is not available;
the water supply within this area is limited.
Sane water is used locally for irrigating
orchards, The  principal source of moisture
for crops is rainfall and snowfall in winter
and early in spring.

Pears and apples are the major crops. MOst  of
the acreage is rangeland and wocdland.

Land Resource Area 30:-This  area is the Sanoran
Basin and Range. It includes most of the eastern
and northeastern third of the San Diego Area. It
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extends  from  Riverside county  f” the Mexican  border. however,  measures are needed  f or  reduc ing  the
It is characterized  by mny short  ranges  of nearly flood hazard.

__ barren  mountains,  sonte older  alluvial  deposits  or
terrace remnants,  and extensive recent  alluvial fans
and desert  basins,  some of which are Saline  or
saline-alkali. Elevations range from  100  to 2,500
feet.  me  mean annual  precipitation  is less  than  5

_~_. inches. Much  Of the  precipitation  falls  during high
intensi ty  stonv,, which at times produce local floods
and little soil moisrure.  The climate i s  e x t r e m e l y
arid. The vegetation is sparse desert shrubs and
cact”s. Some  area5  have  a fair cover of mesquite  and-
creosotebush.  Temperatures are high in summer,  and
there  is a wide fluctuation between the maximum and
the minimum temperatures.

The major limiting factors ale lack of irrigation

The choice of crops is somewhat limited because
of the climate. Forage crops are the princi-
pal cro,,s,  but citrus, grapes, cotton, and
vegetables  are grown also.

Crop Suitability

Tne western third of the San Diego Area, that is,
the Coastal Plains and the Foothills,  Land Resource
Area 19, is climatically adapted to year-round
agricultural  production.  Elevations  are n e a r  Sea
level to about 2,000 feet. Avocados, citrus, truck
crops, tomatoes, and flowers are the major crops.

.- water, stones,  cobblestones, low available water
holding capacity, low fertility, and the hazard of
wind erosion.

I” establishing the capability classificati””  in
land resource area 30, it is assumed that---

__

Because of inadequate rainfall, the -oils are
not suitable for cultivation unless irrigated
In most of the area, rainfall is inadequate
for a sustained yield of any native forage.
The  f ros t - f ree  season is 210 to 260 d a y s .  P o -
t e n t i a l  evapotranspiratio”  is 40 inches or
more, and the actual evapotranspiration  is
less than 5 inches.

Except for the alluvial plains,  the soils on Camp
Pendleton  are too steep and shallow for agriculture.
North and south of San  Marco5  and scutheast  of Lemon
Gmve extending to the Mexican border are areas of
steep soils that are shallow over inNpervious  meta-
“~‘@,ic  rock. None of these areas  6~e used for
agr icul ture .  Near  Miramar  the soils are low in fer-
tility and have too many cobblestones to be suitable
for cultivation. Areas in the Mountains lack irri-
gation water, and winters are too cc,01  for extensive
cropping. Areas in the Desert also lack irrigation
water.

_-

Irr igat ion  wate* is scarce;  it is mainly from
wells. nke  Bonqo “alley i s  the only a r e a
that has a” adequate supply of good-quality
irrigation water. Only a few small tracts
elsewhere in the resouxe  area are irrigated.
Water quality varies in amount and composi-
tion of soluble salt*. In places the salt*
co”te”t  is 50 high that leaching is required.

Wind erosion is a continuing problem in some

General requirements for each crop listed in ta-
ble 21 are give” in the paragraphs ~:hat  follow.
Atlas  reaps  that show  the suitability of the soils
throughout the area for various crops are available
from SANCOG.

parts of this resource  area, particularly 0”
sandy s o i l s

Flooding does not significantly affect manage-
ment and cropping systems. I” *ome axas,

Avocados:-The  climate, soils, ad topography in
part of the San Diego Area are suited to avocados.
Avocados grow well on hillsides. Generally soils
a” hillsides are moderately to very  rapidly permea-
ble and have good air drainage. Avocado root rot is
directly related to the permeabilit:, of the soil;
the slower the permeability, the greater the hazard
of root rot.  Table 23 shows criteria considered
in determining the suitability ratings listed in
table 21.

soil property or
quality

Depth to hard
bedrock  07
hardpa”.  1/

Subsoil permeabil-
i t y  (i”./hr.)

S”bSOi1 or substra-
turn material.

Less  than 0.63 i”cb-----

Clay or clay lOan B
hor izon ,  hardpan,  01
hard rock.

0.63  inch  to 20.(1 0.63 inch to 20.0 inches
i n c h e s

Sandy loa,” to sandy Sandy loam or loam B horizon,
clay loam B horizon, decomposed granite, o r
decomposed granite, or
alluvium.

Decomposed granite is “ot hard bedrock. It is permeable and does not adversely affect growth of
avocados.
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NOTES ON SOIL CLASSIFICATION

S66 Calif.-37-1

Classification: Typic Durixeralf fine-loamy, mixed, thermic

.~~~
1. Major Diagnostic Horizons

1.1 Ochric Spipedon O-15"
1.11 Chroma 4 moist
1.12 value 4 moist O-2"

3 moist 2-15"
1.13 O.C. 0.9-2% A horizon

1.2 Argillic 'IWJ possibilities 1) 2-22" or 2) 33-35"
1.21 No lab. data on B2t 33-35"

dependfng on how clay content

than 25.5%
Assume that clay content is.more/i,  plotted_

1.22 Field textures Lab. textures
All O-2 loam loam (near sandy loam)
AL2 2-15 loam LOam
Bl 15-33 clay loam loam
B2t 33-35 heavy clay loam

1.23 gradual A/B1 bdy clear Bl/BZt bdy
1.24 BS - Assume Less than 75% by sum

_ 1.3 Duripan
1.31 Depth to pan 35"
1.32 Massive and indurated

2. Other Diagnostic Features
2.1 Xeric moisture possibly aridic
2.2 Thermic soil temperature
2.3 fine-loamy control section

3. Remarks
There is a possibility that this pedon does not have an argillic
horizon.
3.1 The required clay increase is met from the All (15%) to the Al2

(18.3%) but no illuviation is described.
3.2 The clay increase may be met at 35 inches but the B2t 33-.35 is only

2 inches thick; must be at least 3 inches (7.5cm)  thick.
3.3 From the All to the Bl there is enough clay increase but it is

reached in 13", criteria is 12".
3.4 By plotting the clay curve and assuming 25% in the B2t hor. the

% of clay at 20" tiould be 20% and would increase within 12"
(20 to 32") to greater than 24% therefore qualifying as an
argillic.

7s
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NOTES ON SOIL CLASSIFICATION

~66 Calif.-37-2

Classification: Abruptic Durixeralf fine, mixed, thermic

1. Major Diagnostic Horizons
1.1

1.2

__.

1.3

2. Other
2.1
2.2
2.3
2.4

__

Ochric epipedon O-15"
1.12 Value and chrona 416 & 514 moist
Argillic
1.21 Clay increase 26.1% absolute A to Bl
1.22 Bl hor. should be Blt
1.23 Field textures Lab. textures

Al O-4 loam sandy loam
A2 4-15 loam sandy loam (near loam)
Bl 15-18 clay clay loam
B2t18-30 clay clay

3C+ duripan
1.24 Abruptic criteria

1.241 greater than 35% clay in all parts (37.4% 01 60.2%
1.242 greater than 15% clay increase in clay within 2.5cm

37.4 to 60.2%,very abrupt bdy (Bl 15-18"  to B2t 18-30")
Duripan at 30"
1.31 Massive and/or indurated pan

Diagnostic Features
Xericpossibly aridic
Thermic
Mineralogy appears to be mixed with high amounts of kaolinite
Albic horizon 4-15"

3. Remarks
3.1 This pedon appears t,p~,&ve an increase in clay above the

"claypan " that would/qualify as an argillichorizon

_

-?I TDC
l/80
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NOTES ON SOIL CLMSIFICATION

S66 Calif.-37-3

Classification: Typic (Entic) Durochrept coarse-loamy, mixed, thermic,

1. Major
1.1

1.2

2. Other
2.1
2.2

_~ 2.3
2.4

2.5
2.6

shallow

Diagnostic Horizons
Ochric epipedon O-10"
1.11 Color moist 416, 514
1.12 O.C. 5% O-l" 1% l-5"
Duripan at 11" B2t sim
1.21 Does this horizon slake in water?
1.22 11-21" May not be massive and indurated or platy
1.23 The B2t sim should only have the si suffix

Diagnostic Features
Duripan at depths less than 20" - shallow family
coarse-loamy
B.S. 42%, 88%, 75% O-10" (WOAc)
Field textures Lab.textures
All O-l loam loam (near sandy loam)
Al2 l-5 loam sandy loam
A2 5-10 loam loam (near sandy loam)
Xeric possibly aridic
Thermic

-

TDC
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NOTES ON SOIL CLASSIFICATION

S66 Calif.-37-4

Classification: Natric (Ultic) Haploxeralfs  fine-loamy, mixed, thermic

1. Major Diagnostic Horizons
1.1

1.2

2. Other
2.1

2.2
2.3
2.4

Ochric epipedon O-10"
1.11 Color moist 413, S/3
1.12 O.C. O-4" 2.0% 4-10" 0.3%
Argillic horizon 10-45"
1.21

1.22
1.23

Control section 10-30"
weighted ave. control section 22% clay
fine-loamy family

1.24
1.25
1.26

The Bll, B12, B13, B3lsim, B32sim, IIB33sim should all
have the t suffix
The sim horizons should have only the si suffix
Lacks structure for a natric horizon
Field textures Lab. textures
Al O-4 sandy loam sandy loam
A2 4-10 fine sandy loam sandy loam
Bll lo-17 sandy clay loam lOam
B12 17-30 sandy clay loam loam
B13 30-36 heavy clay loam clay loam
B2t 36-45 clay clay

Diagnostic Features
Exchangeable sodium is greater than 15 percent of the CEC (sum)
Natric subgroup
B.S. 56% to 69% 10-45" Ultic Subgroup
Thermic
Xeric possibly aridic

3. Remarks
3.1 Depending on where the upper boundary of the argillic horizon is

placed, the particle-size class could be fine-loamy or fine.
3.11 argillic at 10" - fine-loamy

argillic at 36" - fine
3.2 There is no subgroup provided for both natric and ultic.

TDC
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NOTES ON SOIL CLASSIFICATION-

_ S66 Calif.-37-5

Classification: Natric (Ultic) Haploxeralfs fine, mixed, thermic

_ 1. Major Diagnostic Horizons
1.1 Ochric epipedon O-14"

1.11 Color 3-14 6/3 dry 4/3 moist
1.12 Thickness for mollic epipedon would have to be at least

10".
1.2 Argillic horizon 24-92"or 35-92"

1.21 Bl horizon should be a Bit horizon_
1.22 B21t 35 to 45" weak prismatic structure if ESP 15 or in

some subhorizon would be a Natric horizon
1.23 If argillic started at 24" - weighted ave. would be

_~ 38% clay (Bl(t)  and B21t (24-44") assuming 30% clay in
the Bl horizon 24-35"

1.24 B.S. - Assume less than 75% in all parts of argil1j.c (sum)

-
2. Other Diagnostic Features

2.1 Xeric possibly aridic
2.2 Thermic

3. Remarks
3.1 TWO possible classifications depending on assumptions because

of lack of data
3.11 with Natric horizons - Typic (Ultic) Nntrixeralfs fine,

mixed, thermic
3.12 without Natric horizons - Natric (Ultic) Haploxera:.fs  fine,

mixed, thermic - There is no subgroup provided for both natric
and ultic.

_

-

-

_-
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