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THE NORTHEAST COOPERATIVE SOIL SURVEY CONEXXENCE

PURPOSE, POLICIES AND PROCEDURES

I. Purpose of Conference

The purpose of the NECSS conference is to bring together repre-
sentatives of the National Cooperative Soil Survey in the north-
eastern states for discussion of technical and scientific questions.
Through the actions of committees and conference discussions, ex-
perience is summarized and clarified for the benefit of all; new
areas are explored; procedures are synthesized; and ideas are ex-
changed and disseminated. The conference also functions as a clear-
ing house for recommendations and pro_wsals received from individual
members and state conferences for transmittal to the National Soil
Survey Conference.

II. Participants

Permanent participants of the conference are the following:

The SCS state soil scientist responsible for each of the 13 north-
eastern states, District of Columbia and staff soil scientiest of
the Caribbean area; Connecticut, Delaware, Maine, Maryland,
Massachusetts, New Hampshire, New Jersey, New York, Pennsylvania,
Puerto Rico, Rhode Island, Virginia, Vermont and West Virginia.

The experiment station or university soil survey leader(s) of each
of the 13 northeastern states and Puerto Rico.

Head, Soil ~Correlation  Unit, Northeast Technical Service Center,
Soil Conservation Service

National Soil Survey Laboratory Liaison to the Northeast.

Cartographic Staff Liaison to the Northeast.

One representative from each of the Eastern and southern Regions
of the U.S. Forest Service.

On the recommendation of the Steering Committee, the Chairman Of
the conference may extend invitations to a number of other individuals
to participate in committee work and in the conference. Any soil
scientists or other technical specialists of any state or federal
agency whose participation is helpful for particular objectives or
projects of the conference may be invited to attend.
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III. Officers

A. Chairman and Vice-Chairman

An experiment station representative and an SCS state soil
scientist or staff soil scientist of the Caribbean area
alternate as chairman and vice-chairman. The vice-chairman
elected at the biennial meeting ssrvss  as program leader
for one conference and becomes conference chairman for the
next one. The chairman functions as chairman of the biennial
conference and his responsibilities include the following:

1. Planning and management of the biennial conference.
2. Function as a member of the Steering Committee.
3. Issue announcements and invitations to the conference.
4. Contact proposed committee chairman and vice-chairman

to serve in those positions.
5. Provide for appropriate publicity for the conference.
6. Preside at the business meeting of the conference.
7. Maintain conference mailing list and turn it overt.0

incoming chairman.

The vice-chairman functions as Program Chairman of the bi-
ennial conference and his responsibilities include the
following:

1. Serve as a member of the Steering Committee.
2. Act for the chairman in the chairman's absence Or

disability.
3. Organize the program of the conference.
4. Make necessary arrangements for lodging accommodations for

conference members, for food functions, for meeting rooms,
including committee rooms, and for local transport on
official functions.

5. Assemble and distribute the proceedings of the cOnferwXe.

B. Steering Committee

1. Membership

A Steering Committee assists in the planning and manage-
ment of biennial meetings, including the formulation of
committee memberships and selection of committee chairman
and vice-chairman. The steering Committee consists of the
following four members:

Head. Soil Correlation Unit, NETSC, SCS (chairman).
The conference chairman.
The conference vice-chairman.
The conference past chairman.
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The Steering Committee chairman functions mainly to
call a meeting of this committee to handle its business
and to ensure full committee membership.

The Steering Committee may designate a conference chair-
man and vice-chairman if the elected persons are unable
to fulfill their obligations.

2. Meetings and Communications

At least one meeting is held at each regional conference.
Additional meetings may be scheduled by the chairman if
the need arises.

Most of the committees communications will be in writing.
Copies of all correspondence between members of the com-
mittee shall be sent to the chairman.

3. Authority and Responsibilities

a. Conference Participants

The Steering Committee formulates policy on conference
participants, but final approval or disapproval Of
changes in policy is by consensus of the participants.

The Steering Committee makes recommendations to the
conference for extra and special  participants in
specific confcrcnces.

b. Conference Committees and Committee Chairman

The Steering Conmittee  fornulates  the conference
committee  membership and selects committee
chairmen and vice-chairmen.

The StecLing  Committee  is responsible for the
formulation and transmittal to committee chairman
of committee charges.

C. Conference Policies

The Steering Committee is responsible for the
formulation of statements of coriference policy. Final
approval of such statements is by consensus of the
conference participants.
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C.

D.

d. Liaison

The Steering Committee is responsible for maintain-
ing liaison between the regional conference and (a)
the Northeastern Experiment Station Directors, (b)
the Northeastern State Conservationists, SCS, (c)
Deputy Administrator for Soil Survey of the Soil
Conservation Service, (d) regional and national
offices of the U.S. Forest Service and other KY-
operating and participating agencies, (e) the Morth-
east Soil Research Committee, and (f) the National
Soil Survey Conference of the Cooperative Soil Survey.

Administrative Advisors

Administrative advisors to the conference consist of the
Technical Service Center Director, SCS, and the chairman
of the N.E. Agricultural Experiment Station Directors or
their designated representatives.

Committee Chairman and Vice-Chairman

Each conference committee has a chairman and vice-chairman
who are selected by the Steering Committee.

IV. Meetings

A. Time and Place of Meetings

The conference convenes every two years, in even-numbered
years. The date and location will bc determined by the
Steering Committee.

V. Conference Committees

A.

B.

C.

Elost of the work of the conference is accomplished by duly
constituted conmittees.

Each committee has a chairman and vice-chairman. A secretary
or recorder may be selected by the chairman, if necessary.
Committee chairmen and vice-chairmen are selected by the
Steering Committee.

The kinds of committees and their members are determined by
the steering Committee. In making their selections the Steer-
ing Committee makes use of expressions of interest filed by the
conference participants.
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D. Each committee shall make an official report at the
designated time at each biennial conference. Chairmen
of committees are responsible for submitting the required
number of committee reports promptly to the vice-chairman
of the conference. The conference vice-chairman is responsible
for assembling and distributing the conference proceedings.
Suggested distribution is:

One copy to each participant on the mailing list.

One copy to each state conservationist, SCS, and Experiment
Station Director in the Northeast.

Twenty-five copies to the Director, Soil Survey Operations
Division, SCS, for distribution to other regional conferences
and their committees.

E. Much of the work of committees will of necessity be conducted
by oorrespondence between the times of biennial conferences.
Committee chairmen are charged with the responsibility for
initiating and carrying forward this work.

VI. Representatives to the National Soil Survey Conference

The elected Experiment Station vice-chairman or chairman will
attend the national conference. A second Experiment Station
representative also will attend the conference. He is to be
selected by the Experiment Station representatives at the
regional conference.

The SCS representatives are usually selected by the Deputy
Administrator, SCS in consultation with the TSC Director and
state conservationists.

VII. Northeast Soil Taxonomy Committee

Membership of the standing committee is as follows:

Head, Soil Correlation Unit, NETSC. SCS (Dermanent chajrman.
non-voting).

Three Federal representatives.
Three State representatives.

The term of membership is usually three years, with one-
third being replaced each year.
The elected Experiment Station conference chairman or Vice-
chairman is responsible for overseeing the selection Of
state representatives.
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VIII. ?!mendrllents

Any part of this statement for purposes, policy and procedures
may be amended at any time by agreement of the conference
participants.

By-Laws Adopted January 16, 1976.



SOIL SURVEY CCJNPERl?.NCE

Up.latt-39,  those puhlishcd soil surveys that are inadequate, for
one rca:‘on 01 another , for pr’esent day needs Ian resource
conservation planning.

The activitjes,  discussions, and presentations of the twelve committees
were the operational heart: of oor conference. Charges were designed so
t.hat most could be compl~eted  within the time frame of the conference.

Committees 1, 5, 9, 10, and 1.2 were designated as “ad hoc” committees.
They were charged o;i.th surveying present knowledge of the “state of the
art” or with preparing  proposal~s  f o r  c ons idera t i on . The following
notations on t~he conwit.tee reports~indicate  the scope of our 1978 conference:

!~ l,egal Aspecti: of the Use a:,d lnterpretatlon of Soil Survey.

S o i l  st,.rvcy  arrd yelatrd  data are being used LOOI,?  extensively as a
legal basis for regulating use of land. ‘The report is a summary,
by states, Df new legislation, nrdinancen,  and regulations at
various  l~~15;  c,i gover~~~~ent~.

2. Use of Soils ia,r Waste Mannagcraer~r..

Disposal ot t.he uarry kinds of wastes is a major concern in maintaining
a quality environment. The cunrlrit.tee  assessed the use of present
guides for waste tre,atntenL  on named  kinds of soils, and developed
new ratir1g.t.  for benchmark soils in the Northeast. Additional
research needs inrlude safe rates of applicat~ion,  heavy metal
studies, use oi poorly~  drained soils, an3 others.



3. lo\~ent~>rj and ti;,t ct jzila IV Foresred  K-&ions,

Fcx~ests ate exteoe1’;e  jn ttre  Nzrtbrast and there are concerns about
deteil and fifficieoc:)  oi soi! jnzentor~je, on these lands. Deliberations
centered on the intensity level~s  of mappinS  and interpretations
needed for planulng and overall msnagement.. Limitation ratings for
road and skid trawls 1x23 to be developed. It is recommended that
state committeea be Established for testlog and refining criteria
uard for making woodland  lvterpretarlons.

4. Soil Potential  Ratings  for Select,ed U s e s .

The soil potentI&  concept baa added a KLPY dimension to soil surveys.
Guideline and procedure sources for rating soils for selected uses
are identified.. Soil. potential ratings should be developed where
there js interest and need. There needs to be substantial parti.cipation
by “local” specialists. Cost-benefit studies of corrective measures
are among the research  needs identified.

5. Soil Moisture Itrgimes

Information on sail moisture regimes is needed throughout the
Northeast to assist with taxonomic concepts and interpretations.
Kiads  of data needed and how it should be obtained are discyssed.
A system of coll.ecting  data at selected observation posts in major 0
soil physiographic regions is proposed.

6. Soil Survey and Helated Data Needed for Con~~-~arlon  Planning of
Surface Mined Ar,easc

Surface wining  in parts  of the Nxtheasr  is rather extensive. More
land will be diaturbe~d by mining. The committee has identified
sol,1 , geologic, sod or.her  information needed for consarvatlon
planning in these areas. Additional research is needed to deteraine
the validity of current state laws, quality of spoil, and adaptation
of plant species,

7. lnterpretatlons of Sail Assaeiation  Units on Soil Survey Maps.

Presentat.ion  and use oi soil association interpLetati~ons  in detailed
soil surveys have beer)  tr~oublesome. Ways of formating interpretations
were explored; Th,tee-dimensional  block diagrams are valuable in
demonstrating the lnterrelat,ionbhips  of c.omponent  soils. Color is
effective in displa) systems. A nationa 1 study is recommended for
testing usex  .reactior~  to and comprehension of interpretati.ons  of
lr,ulti-taxon  ma,y voits.

to
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9.

I@.

11.

12.

Kewo!.e  S‘2r25j I,3 i 0 sL’i.1 SIX ce:. and ‘lie Ksrthedct.  In Particular.

T e n  s, ate.? 11, !he. Nr.~r rtwajt  k\<,ve. used 0’: anticipate usjng remotely
sensed d,sta,  othe: than black and white photographs. Color infrared
photography ~5 valuable in delinearlng  wet soils, floodplains, and
tidal niarshea-.  Sever-al states outside the Northeast are successfully
using remotely sensed dat.a  in their sol1 survey programs. Considerable
potentI&J.  exists in helping incre~ase  the speed and accuracy of soil
survey.3.

Planning awl Meeting Future Need:-  oi the Nat,ional  Cooperati~ve  Soil
Survey Ian the Nor t.hraet  I

A systeol of r~aluat.irr3  map wit composition  and documenting soil
survey quali LY by soil survey area js needed. For maximum utility,
the csillmitt.w  rerommends  that future soil surveys be published on
base maps with ylanimetric  base quality.

p&l~i.4,ing  a general  soils map o f
calls for a steeting committee to
th-: msp sod bulletin should be
the 1980 col~ference.

l
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l 12:00-1:00 p.m.
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Lester E. Shippee Fall

Conference Opening R. b!. Arnold

Welcome to University of
Connecticut

K. G. Wilson, Vice Przzsident.
University of Connecticut

Connecticut's Resources J. W. Tippie,
State Conservationist, SCS,
Connecticut

Remarks A. B. Holland, Asst. Directcr,
NETSC, SCS
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Remarks D. E. Hill, Representative of
the Director, Connecticut Hgr.
Exp. Sta.

kernarks K. \*I.  Flach, Asst. Adm. for
Soil Survey, SCS
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TUESDAY, JULY 'I?, 197s - continued
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1:30-1:50 p.m. Remarks

1:50-2:45 p.m. Experiment Station Reports
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0
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8:30-8:50 o.m.

W. E. Russell, ;Regional  Soi.
Scientist, USDA. FS, Regioc 0:
Milwaukee, Wisconsin

D. Darling, Representative.
Glenn Dale Cartographic %a<",
SCS

Connecticut
Ilew Haven
Storrs

Maryland

RECESS

0. E. Hill
il. D. Ltrce
D. S. Fanning

Experiment Station Reports

Maine
New Hampshire
New Jersey
New York
Pennsylvania
Rhode Island
Virginia
West Virginia

R. V. Rourke
Nobel Peterson
L. A. Douglas
R. k'. Arnold
E. J. Ciolkosz
I*! . K . I.!r i g h t
D. A. Lietzke
R. M. Smith

Report on 1377 National
SSWPC

R. M. Smith

Status of Soil Survey
Manual

J. E. McClelland

Status of Soil Survey in J. D. Rourke
the Northeast

Future of Soil Survey in J. D. Rourke
the Northeast
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WEDNESDAY, JULY 19, 1978

8:00-12:00  noon Discussion of Committee
Reports by the four Discussion
groups

Group A - PEQUDT  1, Shippee Hall

Group B - PEQUOT 2, Shippee Hall

Group C - ROOM 10, Bishop Center

Group D - ROOF4 11, Bishop Center

12:00-1:00 p.m.

l:OO-4:00 p.m.

4:00-5:OD p.m.

THURSDAY, JULY 20, 1978

8:00-8:30 p.m. Renlarks

8:30-12:00  noon Continuation of discussion
of Committee Reports

12:00-l:oo p.m.

l:DO-5:00 p.m.

LUNCH

Tour (bus)
Connecticut Valley Tobacco
Production

FRIDAY, JULY 21, 1978

8:00-12:00 noon Committee Reports
(12 committees; 45 minutes maximum per report)

(See pages 6, 7, 8, 9, 10, and 11)

LUNCH

Continuation of discussion of
Committee Reports

Chairman of Cowittees 2, 3, 4, and
5 prepare draft of final reports

E. J. Kersting,  Dean,
College of Agriculture an?~
Natural Resources,
University of Connecticut
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FRIDAY, JULY 21, 1978 - continued

8:DO-12:00  noon Committee $2~__,
Use of SoiT for Waste
Management

@*tee $3
Inventory and Use of Soils
in Forested Regions

Committee $4
?%'i-%fmal Ratings for
Selected Uses

Cormi  ttzs.
Soil l!oisture  Regimes

Committee $6
m%%<vand Related Data
Needed for"Conservation
Planning of Surfaced Mined
Areas

Committee ii7___-_.
Interpretations of Soil
Association Units on Soil
Survey Maps

Committee $8
Et-G= by Planners

Committee it9
SoiTSTveyResearch  Needs
and Priorities

Committee #ll----T-------Planning a~nd Meeting Future
Needs of the National Co-
operative Soil Survey in
the Northeast

Committee ii12
General Soily Map of the
Northeast

J. E. Witty,
Chairman

W. F. Hatfield,
Chairman

0. W. Rice, Jr.,
Chairman

D. S. Fanning,
Chairman

R. M. Smith,
Chairman

R. L. Shields,
Chairman

S. A. L. Pilgrim,
Chairman

W. R. Hright,
Chairman

F. L. Gilbert,
Chairman

E. J. Ciolkosz,
Chairman



FRIDAY, JULY 21, 1978 - continued

12:00-1:00 p.m. LUNCH

l:OO-4:00 p.m. Continuation of Reports

4:00-4:30 p.m. Report on National Soil Survey
Laboratory

8:00-8:30 p.m. Use of Transect
Quality Control
Surveys

SATURDAY, JULY 22, 1978

Methods in
of Soil

I?. D. Yeck

R. W. Arnold

8:DO-9:00 a.m. Business Meeting -
Election of Vice-Chairman
Plans for next conference
Proceedings of 1978 Conference
Miscellaneous items

R. \I. Arnold

9:00-9:30 a.m. Summary

9:30  a.m. ADJOURN

J. D. Rourke
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Instructions for Discussion Groups

With some exceptions all participants at the conference have been
assigned to one of four discussion groups.
and 10.)

(See pages 7, 8, 9,

In the pages that follow, you will find Information Sheets for each
of the four discussion groups. This information gives the name of
the meeting room, the chairmen, vice-chairmen, the members of the
discussion groups, the designation of recorders, suggested time guide-
lines for discussion of the committee reports, and some additional
notes.

Each discussion group will discuss each of the nine committee reports.
(Committees 2, 3, 4, 5, 6, 7, 8, 11, and 12.) You will note opposite
the names of members of the group, the designation of R2, R3, etc.
These people will serve as recorders during the discussion of the com-
mittee reports. R2 will record for the discussion of the Committee 2
Report, R3 for the discussion of the Committee 3 Report, etc. The R2s,
R3s, etc. from each of the four discussion groups will meet later on
during the conference with the chairmen of Committees 2, 3, etc. to
develop another draft of the committee reports to be given to the entire
conference on Friday, July 21, 1978.

You will have approximately one hour to discuss each of the technical
committee reports. The technical committee chairmen will be present
when their report is being discussed. (See schedule on page 11.)

For this reason you should follow fairly closely the suggested time
guidelines shown on the information sheet for your group, and the
sequence of committee reports. This will permit the committee chair-
men to move from one discussion group to the next and be present when
your group is discussing their report.

The discussion group chairman may want to ask the vice-chairman to
lead the discussion of some of the committee reports rather than
carrying the entire load alone.



0 2. .,.c Sexinliver

SkIpjested :ii;e :pidelines for discussio? of cx~ittee rzpn,-ts

8:07-  3:oo 2 8:30- 9:30 P

9:00-1O:OO 3 9:33-10:10 7

10:30-11:30 4 10:30-1i:OO 7

11:30-12:OO 5 ll:OO-12:CO 12

l:OO- 1:30 5

1:30- 2:31) 5

3:cn- 4:03 71 I

Note:

I:!ednesday- 10:30-IO:30 a.m.; 2:30-3:OQ
-lO:OO-iO:30 a . m .

Lunch: 12:03 - 1:OO p.m. each day.
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Information Sheet

DIXCSSIOB GROI!"

R.-

PEWOT 2, SHIPPEL FNL

Chairman R. L. Cunningham

Vice-Chairman D. G. St-ice

(P.2, etc. indicates recorders for discussicn of ronor', ni
Committee 2, etc.)

T. E. Calhsun $2)

C. F. Eby (W)

R. E. Hartung

K. J. LaFlanme (R12)

F. J. Vieira (R8)

Suggested time guidelines for

Committee^ .

discussion of committee repsrts

Committee
Wecnesday-.

E:CO- 9:OO

Qt. 110.

3

0. L. Yost (X6)

C. R. :I. i7reeding  (RS)

D. E. Hill (R5)

v. 0. l:!ilson (Rll)

Thursday Rnt. :.to.

8:30- 9:30 12

9:09-1O:DO 2 9:30-10:oo 11

10:30-11:30 5 10:30-11:oo 11

11:30-12:00 4 ll:OO-12:oo 8

l:OD- 1:30 4

1:30- 2:39 7

3:DD- 4:DO 6

Note:

Caffeebreaks: Nednrsday  - lO:OD-lo:30  a.m.; 2:30-3:C0 p.m.
Thursday - lO:OO-lo:30 a.m.

Lunch: 12:00-1:Or)  p.m. each day.
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Information Sheet

DISCUSSION GROUP

L

ROOM 10, Bishop Center

Chairman J. A. Ferwerda

Vice-Chairman W. A. van Eck

(R2, etc. indicates recorders for discussion of report of
Committee 2, etc.)

F. W. Cleveland (R2) W. J. Edmonds (R3)

A. 8. Holland (R8) F. P. Miller (R5)

C. A. Reynolds (R6) W. E. Russell (R7)

J. W. Warner (R12) D. D. Rector (R4)

G. Neilson (Rll)

Suggested time guidelines for discussion of committee reports

Committee Committee
l,!ednesday Rpt. No. Thursday Rpt. No.

8:00- 9:00 4 8:30- 9:30 6

9:OD-1O:OD 5 9:30-lo:oo 12

10:30-11:30 2 10:30-ll:oo 12

11:30-12:00 3 ll:OO-12:oo 11

l:OO- 1:30 3

1:30- 2:30 8

3:00- 4:oo 7

Note:

Coffeebreaks: Wednesday - lO:OO-lo:30  a.m.; 2:3fl-3:00  p.m.
Thursday - lO:OO-lo:30 a.m.

Lunch: 12:00 - 1:OD p.m. each day.
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Chairman

Vice-Chairman
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Information Sheet

DISCUSSION GROUP

!?

ROOM 11, Bishop Center

H. 0. Lute

W. C. Kirkham

(R2, etc. indicates recorders for discussion of report of
Committee 2, etc.)

R. L. Googins (R2) J. E. McClelland

L. H. Rivera (R12) 0. A. Lietzke (R5)

H. E. Winkley (R8) R. F. Shipp (R7)

D. G. Van Houten (R6) J. R. Vann (Rll)

K. Wheeler (R3)

Suggested time guidelines for discussion of committee reports

Committee Committee
Wednesday Rpt. No. Thursday Rept. No.

B:OO- 9:oo 5 8:30- 9:30 11

9:00-lo:oo 4 9:30-1o:oo 8

10:30-11:30 6 10:30-ll:oo 8

11:30-12:00 2 ll:OO-12:oo 7

l:DO-1:30 2

1:30-2:30 3

3:00- 4:OD 12

Note:

Coffeebreaks: Wednesday - lO:OO-lo:30 a.m.; 2:3D-3:00 p.m.
Thursday - lO:OO-lo:30 a.m.

Lunch: 12:00 - 1:00 each day.
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Committee Chairman Schedule

Discussion Groups
- - - -- - - - -

A
Committee Chairman: PEQUOT 1 : PEQ!OT 2 :

C D
RDDii 10 : ROQN 10

: Shippee Hall : Shippee Hall : Bishop Center : Sishcp  Cerht
_-

: Wed. : Wed. : Xed . : !Yed.
2. J. E. Witty : 8:00-9:00 : 9:00-1o:oo :10:3fJ-11:30 : 11:30-12:oo

: l:OO- l:?D_
: Med. : !ded. : Wed. : !Gd.

3. W. F. Hatfield :9:00-10:00 : 8:00-9:00 :11:30-12:oo : 1:30-2:30
: : l:OO- 1:30

i INed . : Wed. : Ned. : 'Ved.
4. 0. \I. Rice, Jr.:10:30-11:30 : 11:30-12:00  : 8:00- 9:O'l : 9:90-io:rlo

Wed.
D. S. Fanning ill:30-~12:OO

j j,,,“” 1:30 : __- ____-.-.  -_
: 'Zed. : i,le3.

5. : 10:36-11:30  : 9:DO-1O:DO : 8:00-9:00
: l:OO-1:30  :
i Wed. i!--%?.

- - -
: Wed. : Med.

6. R. M. Smith : 1:30- 2:30 : 3:00- 4:00 : 8:30- 9:30 : 10:30-11:30
_:_I

: Thurs. : Wed. : Wed. : Thl!rs.
7. R. L. Shields : 9:30-1D:DO : 1:30- 2:30 : 3:@0- 4:00 : ll:OO-12:oo

%hurs.
: - - -__-

: Thurs. : Ned. : Thurs.
8. S.A.L.Pilgrim : 8:30- 9:30 : ll:OO-12:oo  : 1:30- 2:30 : 9:30-lo:oo

7 Wed.
----,--.--i

: Thurs. : fhurs. : ~-ihurs.
11. F. L. Gilbert : 3:00- 4:00 : 9:30-lo:oo :ll:OO-12:oo : 8:30- 9:3G

_._:--_. -.
_ Thurs. : Thurs. : Thurs. : !.ied.

12. E. J. Ciolkosz:ll:DO-T2:OO : 8:30- 9:30 :10:30-1l:OO : 3:OD-4:oo
_;--.
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Richard W. Arnold, Chairman

Participants, Visitors and Guests: I new declare the 1978 Northeast
Cooperative Soil Survey Confererm open and ready to plan work. Sev-
eralimp3rtantthingsare~~irr3atthisconference. It is the first
time that I am aware of that the Northeast Conference has met outside of
New York City, and not in the month of January. We have more represen-
tation from the Forest Service in the Northeast this time and this gives
us a greater sense of solidarity as a Cooperative Soil Survey. We are
very fortunate to have people oh the program who are willing to share
their thoughts and concepts with us. We look forward to their cements
and suggestions and are grateful for their participation in our conference.

Whether you are an old-timer or a newamar to these conferences, Iwant
to take a nmnent to point out our purpose. In the by-laws adopted Jan-
uary 16, 1976, we have said and I quote, "The purpose of the Northeast
Cooperative Soil Survey Conference is to bring together representatives
of the National Cooperative Soil Survey in the northeastern states for
discussion of technical and scientific questions. Through the actions
of comnittees and conference discussions, experience is sutmmrized 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 recomnendations and proposals re-
ceived frcm imlividual  menbers and state conferences for transnittal  to
the National Cooperative Soil Survey Conference."

The objective of this 1978 conference as suggested by your executive
comnittee is to address several major items that we feel confront the
Cooperative Soil Survey in the Northeast new and in the near future.
These items are: (1) to carplete the field mapping of all private ahd
non-federal land and, in cooperation with the U. S. Forest Service,
that of federal lands, and (2) to update previously published soil sur-
veys that are inadequate for one reason or another for present day needs
in resource conservation planning.

Can we really make this a conference to assist ourselves to plan work for
preparing adequate soil surveys in the Northeast? What do you think? I
think that experts in pedolcgy are truly exceptional people. You are not
possessive of your ideas and concepts. You are dedicated to understanding
theenvironment. You arehmanitarianswithagenuineconcernfor  the
world comrmni ty. You are unselfish with your time and talents, ahd you
certainly are not afraid of hard work.

We are here together as specialists in pedolcgy and related disciplines.
We do not have to impress each other with the significance of our work;
we already know this. Consequently, I charge each of us to give our
best effort during these several days to evaluate what needs to be lcmwn
arri to developing approaches for obtaining this information. OX sincere
thanks to each of you for playing a role in this conference's strategy
for providihg efficient and effective soil surveys that are reasonable
for the needs as they are foreseen.
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CONNf.:.f!tC:X’S  KESOURCti,::I._-...---._.~~_.  _,~.______  ,.--..

Di rk Ar rtold, i+rtriet  h Wi !~a~“, a n d  znmi’btrs  of thr N:cr thFa:,t  !.,JO;X’~J~.
tive So i l  Sui~uey Conietence, I t ’ s  a  pleasuce f o r  me t,o be t,r_r<:
thic m3rning to help open this cc”frte”ce<~ Kcrs h’il,rx~  ha,s given
y o u  a g~atious  wlcome 1.0 Storrs,  arld the linivex si t,y of C:uni.lcrt  t -
cut” 1 want to share  wi,th you save o f  t h e  iacrs aboiit Co”ne;ticut  ‘;:
re.~ources,  thcl,r u s e , and a few highlights related to the maoage-
merit atid pr,oce;t.io” of  our  resowces.

E’irjt:  1’11 give, you arl overview of t,lw state. Co”“ecticut , a6 you
know,  is (;“a of the original 13 states. It was sett,led  in 1633.
Although WC art the third smallest state,  with a” alea of only
5,OD9 square n,iles, we raok f o u r t h  ,i.n populat  iorl denai ty w i th  nxre
thFirl one? person per’ acre. 1” o t h e r  wotda>  at’o”t 3 l/4 miilirn
people l,iving 0” about 3 l/4 millior,  acres. That 1 b presrure!

ihl csc jUJ tll,C i 1Lx Ncv E:nglar<d, I:#? sCTl_lC(U*~t  ,Llj g:r:ver0w1,i  here
in C:or~.nectJcut  may seem  strange. Connecticut  is comprised  of 169
towns or m.uaicipslities. There is no country  form of goverww~t.
Connecticut had eight counties but t.hose were abolished in 1960.
But even so, most USDA programs includi”g  the Sojl Survey, are
carried out within the wunty framework. There ax-e  only two
l~evcls  of government - one with town councils of the 169 tow”s and
the other at. the state level.

I want to talk a little about the,  curre”,t land use hreakdowx and
how they relate to our resource base. Conservation Needs Inventory
of 3967 indicates the following:

land Use PercrotEof  the State__~_._  ,__.__-__.

Woodland 61.5
Urban Built-up 13.5
Cropland 9.0
Past we 4.2
Misc,ellaneous  (I,ncluding water areas) Il..8

Incide,ntally, as you look at these figorw, you might be intcrehttd
to know that in the 1800’s  the figures for woodland a~od agric:~l-.
ture were almost reversed, about 65 percerlr of Connec~tfcur  was
then in farms. Around 1850, when the west opened up and trao_;ptix~-’
tati~o” improved, Connecticut’s agriculture began to decline and it
has c,o”tinued to do so urltil this day.

Hvwclver~,  before you get the idea we have no farmllty,  here are a
iew  examples to the contrary.

Remarks by John W. Tippie, S t a t e  Conservatiorlist~,  Sol’1 Corlserv*t’iorl
Setvice,  Storrs, Connecticut, at. the Northeast Cooperat~ive  Soil
Survey Conference July 18, 1978, at. the Bishop Ceater for Contii,tiirq
Education, University of Connecticut, Storrs, Connecticut.
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presr~ve iarwl&d. l’new e(:t provj~des  a $5 million pi.lot program to
purchase developmenr  tights on fwmland,, Th-is is a v,sluntary
p,rogrem and w?wn the farmer offers land to the state for put-chase,
sn eviluat.ion  ~111 he made; The sol1 slir’vey will be  uSed to  hel>
determin,e  whic:h farm.a are to he puTchased.

11, sdditiofi  to these. two Acts, awrral towns  hwe in’:ludrd xi1
s u r v e y  information  in their towri  regula~tions.

1 waot you to know absut the cooperative working reiht~xnnihip that
we have between numerous agencies and organizations. One of the
unique features of the Cooperarive  Soil Survey in Connecticut is
that w work wirh two experiment st.atl~ons. The Connecticut
Agricul~tural  Experitcent.  Station in New Haven and the Storrs
Agricultural Experiment, Station. Our partnership  with these two
stations has been outst.andlng  and we are prodwink,  I feel, a
product which will be useful for the resf~dents  of Connecticut fol
rmsny  year to come.

Another srea of cooperati.on has been the student intern progl~am
with the Geography Department here at UCONN. This arr~an&ment  is
especially helpful in preparing soil maps for publication. The
studenta  work a minimum of 16 hours per wek in oux off1,ce OIL
compilation and map finishing activities. This provides on-the-
job experience for which they receive 6 hours cr~edit. SCS provides
training and j.n turn receives soil survey publication assistance.
Three students worked with us during the sprl~ng semester.

Other student internship programs have also been used. For example,
students majoring in natural resources have done field soil mapping:.
We also use soil conservationists in various district programs.
We have two this summer. We’ve had a biology intern program for
biology students and for the last two summers we have had a UCONN
student from the Ivory Coast who has been with us for about a
month each summer.

In closing 7 want to use this opportunity to pay special tribute
to Dr. Hugo Thomas, Director of the Natural Resources Center, of
the Connecticut Department of Environmental Protection. We tspe<lally
recogniz,e Hugo’s help in obtaining state funds the past six years
to speed up the compl,etion of the survey and for his many ei!~ort  a
in promoting the use of the,  soil survey.

1 also want to express my appreciation to Ed Sautwr for hi+
leadership in our soil survey program during the past six years
He has done an except.ional  job,.

Thank you for your attention and if wa can be of help during the
week, please let us know and feel free to stop by our cffice on
Route. 44A in Mansfield. Have a good conference.

Thank: you.
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l!nivcrsity  of Connecticut
Storrs, Connecticut

July 11, 1978

CurrenL Items  of  Interest From t h e  T S C

I  welcome the  opporlunity  to wet with the NorLheast  C o o p e r a t i v e
Soil  Survey  Conferfncc  th is  week in  Connect i cut . 1 am o”e of
approxima,tel~y  seven s;peakcrs  g iv ing  ta lks  ent i t led  “Remarks . ” For -
tunate ly  for  mc, 1, am the first speaker on this subject and I have -
the freedom of covering a vast area, which may be infri.nging on
some of the other speakers. H o w e v e r ,  I, do have six or seven po ints
I would l ike to cover.

I, . Thcrn are some funds available for additional aerial  photog-
raphy or image~ry  for the  Northeast  States . The  s tate  so i l  s c ien-
t i s t s  s h o u l d  l e t  John Rourke, itead  of the So i l s  Sta f f  a t  tile T S C ,
lami+  their p r i o r i t y  For addi~tional  iniagery a s  s o o n  a s  p o s s i b l e ,  i n

0

o r d e r  tilat these  pr ior i t ies  can  be given to Uashington a n d  c o n t r a c t s
for additional aerial  photography can be let by Cartographic before
the end of  the f iscal year.

T h e o r e t i c a l l y , we should be abl~e to obtain this priority from
the CASPUSS  scheduling; however, the Cartographic schedule for
CASPUSS has a colunu~  headed “New Base - Inqery” which does not
have any projected dates for ordering imagery set up for the North-
east  statc.s. The CASPUSS schedule reflects only those dates on
which inqxr);  was ordered. The  states ,  wheel  updating their CASPLISS
schedul,c!, si~ould  indicate their proposed ordering dates for imagery.
This  woulcl facil~itate  the scheduling of  imagery when addi t ional
funds become available, as happened this year.

2. My second  iter, has to do with the M4G card reader/writer,  ox
tile “ b l a c k  b o x . ”

The Soils Survey  Edi,tori~al Staff  at Glenn Dale,  Maryland,
recently released a KiG card reader/l.:riter, which  can read” s o i l
survey manuscripts typed on IB?i MAG cards in SCS state and field
o f f i ces  and  “ilri~te” t:ilem on the discettcs used  by  word  processors .

P a t  PlacPhersor:, Chief  of  the SSES, r e p o r t s  that so far conver-
sions have been smooth and that word processing time in her shop
has heen reduced. Use  o f  th is  equipnwnt  s h o u l d  help  iazrease t h e

a-Presmted  by Arthur 3. l!olland, Assistant  Director  (Technica l
S e r v i c e s ) ,  Northcast  l‘echni~cal Servicr  C e n t e r ,  S C S ,  Uroon~all, P a .
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number of soil survey manuscripts that can be processed annually.
It has been estimated that use of this system saves about one-
third of the time used in keyboarding manuscripts into the Linolex.

The States of Maine, West Virginia, Pennsylvania, Connecticut
and Vermont have IBM typewriters that can type NAG cards for this
reader/writer. Virginia is in the process of going to a word pro-
cessing unit, and we have encouraged them to consider the IB!l
system. States using the IBM word processing system can greatly
facilitate and expedite their publications.

States having this equipment and wishing to incorporate it into
their procedures should contact Jim Giuliano at the Northeast TSC
for details on formatting the material in order to minimize key-
boarding into the Linolex. If your clerical staff should encounter
any problems in keying a manuscript on the cards, or if you have
any questions regarding the MAG cards and conversions of the cards
to the Linolex disc, contact Jim.

3. My next item has to do with "Rating Soil Limitations for Off-
Road Vehicle Trails."

Our Washington office has been working with the,Corps of Engi-
neers, at their request, in developing guides for rating soil
limitations for off-road vehicle trails. There has been consider-
able public pressure to utilize government military reservations
for off-road vehicle trails. The military are interested in pro-
viding this recreation facility, but are also concerned about
potential erosion problems.

The Xashington office has informed the Corps that if they have
questions, they should contact the SCS state soil scientist. If
a military reservation or the Corps contacts you, please get in
touch with John Rourke. He will give you guidance on rating soils
for off-road vehicle trails.

4. Xy fourth iteirl concerns prime farmland legends.

i4ortheast  TSC Advisory LIM-6, dated July 10, covers this subject
pretty thoroughly. We requested the states to prepare a listing
of a!~1 t:~eir prime farmland legends and submit them to the TSC.
..i eilcou~a'; you to send tnis to the TSC as soon as possible.0 Sev-
era1 states have already submitted them. Using the definition of
prime farmland, we have been reviewing the lists for adequacy and
completeness.

In the TSC review of these lists, we have found that in some
instances mapping units are listed that fall outside the limits of

0
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the criteria for prime farmland. We fully understand why, in some
situations, this is possible. It can be due to one of several rea-
sons; included among these would be: (1) the dominant condition on
the landscape is narrower than that indicated by the name of the
mapping unit; and (2) a particular soil characteristic, significant
to the definition of prime farmland, is outside the range give~n on
the latest approved series description and/or coordinated Form-5.
(The latter is an indication of a need to update the description
and the Form-5.)

If any of the mapping units on your legends do not fit a strict
application of the definition for prime farmland, you should state
on the legend that some parts of the mapping units listed may fall
outside the range of the prime farmland criteria, but that the
dominant conditions on the landscape are within the limits given
for prime farmland. Document these mapping units by stating which
part of the mapping unit falls outside the limit and the propor-
tions of this for mapping units as a whole.

5. My next item concerns the cadmium-lead study which the SCS is
undertaking  in cooperation with the Food and Drug Administration
and EPA.

Assistant Secretary Cutler has given SCS the task of sampling
approximately 6,000 sites across the United States, where vegetables
and food are being grown, for the purpose of determining cadmium-
lead levels. The cooperative SCS, SEA-FR, EPA and FDA study was
authorized by Dr. Cutler on May 26, 1978. EPA and FDA need the back-
ground levels of cadmium-lead and other metals to set maximum limits
of these metals in edible crops and in soils to which sludge is
applied.

The study is to start in fiscal year 1979 and continue through
fiscal year 1982. All analytical and most equipment costs are to be
paid by FDA and EPA. The SCS is to pay for all permanent employees'
salaries and travel expenses. Areas of responsibility have been
assigned to the following individuals:

R. B. Daniels - study planning and coordination
M. W. Meyer - training sessions and sampling quality control
C. S. Holzhey - soil analysis and interpretation
J. Kubota - interpretation of plant analytical data

An advisory signed by Mr. Davis describing the cadmium-lead study
is going to each state conservationist whose state is involved in
the study. The six participating states in the Northeast are Maine,
Maryland, New Jersey, New York, Pennsylvania and Virginia. Specific

0

soils and crops have! been determined and assignments are being made
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to designated sites in these states for the sampling process. Details
for sampling and tile equipment to be used will be sent to each state
prior to the sanpling date. It is vex important that the crops be
harvested as they are maturing to get the best information from this
study.

6. My next item has to do with the Advance Mapping System or ANS.
The final acceptance tests of the AMS hardware and software were corn-
pleted June 26. The system meets SCS contract specifications and
processes 24 soil survey map sheets in eight hours.

The automatic mapping systenl was moved to the Glenn Dale office
to provide facilities for proper temperature control, since the facil-
ities at Hyattsvillc  could not control the temperature at less than
80 degrees. The move was completed on June 8 and production plans
for AMS are as follows:

a. Complete Pennsylvania watershed work
b. Complete preparation of press-ready negatives for Rhode

Island
c. Complete important farmland maps for eight counties for

I&M Division
d. Full production in entering soil data and preparation of

interpretive maps by October 1, 1978, after AMS is fully
staffed

7. My last item concerns long-range planning and multiyear plans.
It is imperative that you work with your state conservationist in
developing the long-range plan for soil surveys in your state.
The budgeting process now covers a five-year period, which includes
the past year (as history), the fiscal year we are currently in,
the upcoming budget year, and two years for planning in the future.

Your annual soil survey plan of operation and Tong-range soil
survey plan need to be kept up to date to facilitate this long-
range planning. The budget will be prepared based on work analysis
and the information you submit to Washington in the future.

It is important that all areas to be surveyed are reflected in
your plan and that there be a plan for completing the surveying in
your state, fully recognizing that there will be adjustments as
time goes by. However, each soil survey area should be scheduled
for completion and so reflected in your long-range plan. This will
be a major basis for the CO-02 budget in your state.

Again, I appreciate having the opportunity to be with you this week.
Thank you.
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The soil survey of the United States has reached a critical phase. I?e
have mapped about 65% of the land area of the Nation and probably 75 to
80% of the important farmland, and important urban growth areas. For
the first time we can start to make plans for completing the once-over
mapping of the Nation.

We are under great pressure to get the job done. This is reflected in
nothing more than the large non SCS contributions to soil survey. In
N 1978 about 20% of the total funds for the National Cooperative Soil
Survey came from sources other than SCS. Among the Federal agencies,
the Bureau of Land Management is committed to obtain soil surveys for
130.000.000 acres of public lands in the West during the next 10 years.
The Forest Service, through RPA, is committed to an adequate resource
inventory by 1985. In addition, many states and local governments are
contributing to soil survey. In a number of states, SCS has formal
agreements with state governments to complete the soil survey of the
state within a relative short and prescribed period.

Our challenge now is to deliver soil survey information in quantity and
of continuing exceptional quality.

A Plan to Complete the Soil Survey of the Nation.

We are working on a coordinated plan to complete the soil survey of the
Nation. We are planning to decrease gradually our resources in soil
survey in those states in which mapping is nearing completion. We
expect to move funds and manpower from these states to those that have
yet a large amount of work left to do. We have to set priorities and
weigh the needs for remapping in intensively used areas against first
mapping in other, perhaps economically not so important, areas. At the
same time we have to retain staffs that will assist SCS and other agencies
in the application of soil survey information.

Increasing Soil Survey Production.

There are great opportunities for increasing the number of acres mapped
per staff year. Mwh of the lands that remain to be mapped are less
intensively used and requires less detailed soil survey information than
many of the lands for which mapping is completed. Our challenge is to
design soil surveys that meet foreseeable needs but that are completed
more rapidly than some of the soil surveys in the past. We have to turn
around some of our soil scientists who have made very detailed soil
surveys during most of their career and to teach them techniques that
are appropriate for less intensively used areas. Traditionally, there
have been large differences in productivity among soil survey areas and
among states. Some of these differences can be explained in complexity

Lf Remarks by Dr. Klaus W. Flach, Assistant Administrator for Soil
Survey, SCS, Washington, DC, at the Northeast Cooperative Soil
Survey Conference, Storrs, Connecticut, July 1978.
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of the soil pattern and differences in mapping intensity. But some must
be attributed to differences in efficiency in management and skill of
mapping. Our goal now must be to bring all soil scientists to the
highest possible competence. In most cases, no great changes can be
effected in ongoing soil surveys. But there are great opportunities in
new soil surveys. For example, a 3rd order soil survey of the unincorporated
towns in Maine progresses at the rate of about 100,000 acres per staff-
year in spite of the very short mapping season.

In the Western United States we are planning on soil surveys of extensively
used range land where a five-man soil survey party will map about l,OOO,OOO
acres per year. We can also take advantage of new technology. The use
of helicopters can decrease access time and can increase the efficiency
of mapping. Helicopters can be cost effective in spite of very high
hourly operating costs. We are also increasing our use of infrared and
color imagery and we have made some progress in using digitally scanned
material such as is provided by LANDSAT. There is, however, no single
tool and no single management technique that promises a major break
through in productivity. Rather, progress primarily has to come from
professional soil scientists working in well managed soil survey parties
that successfully employ the right mix of skills and technology.

It cannot be stressed enough that all soj~l surveys we make have to meet
the operational needs of our primary users. A 3rd order soil survey
mapped at the rate of 100,000 acres a year must be as adequate for its
intended uses as a very highly detailed 2nd order soil survey that is
produced at a rate of 20,000 acres per year. However, much more than in
the past, users of soil surveys must realize that not all soil survey
data can be reflected in delineations on a soil map. They have to learn
to use the map in conjunction with descriptive material. This need is
most obvious for 3rd order soil surveys but a case can be made that it
is equally strong for detailed interpretations of 2nd order soil surveys.

Soil Survey Publications.

In order to assure full use of all soil survey information, we have to
strive continuously to improve the quality of our publications. Soil
surveys, like any other resource inventory, have to generalize the
complexity of the real world. We have to do a better job in telling our
users just how we generalize and how this affects the uses that can be
made of soil surveys.

Soil surveys contain three kinds of data: descriptions and data on
pedons, descriptions and data on taxonomic units, and descriptions and
data on mapping units. In addition, they contain interpretive information
for each of these kinds of units. But I don't believe, that in our
present reports, we are making enough of a distinction between these
three kinds of data.

I
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A good soil survey is one that provides good documentation of pedon
data, taxonomic data, and mapping unit data. In such a soil survey the
typical mapping delineation and the maximum contrasting mapping inclusion
that is not shown in the map has a meaningful relationship to the typical
management unit for important uses. Dr. Fred Miller recently published
a" excellent paper on the use of soil surveys in the Journal of Soil and
Water Conservation, Soil Survey Under Pressure: The llaryland  Experience,
May-June 1978. My only disagreement with this paper lies in the fact
that he equates quality of a soil survey with purity of mapping units.
A high quality soil survey is one that gives useful information at a"
appropriate level of generalization. The detail that would be necessary
to have pure mapping units in very highly complex areas would be confusing
to most users. Indeed, the soil survey with the least utility might be
one that is completely correct.

Quality Control.

For the purposes of this paper I am defining quality control as making
sure that every soil survey meets its purpose. The responsibility for
quality control rest primarily with the soil scientist in the field and
much less so with state offices, technical service centers, and the
Washington office.

These offices can assist and coordinate, but they can do relatively
little to improve on a" inadequate basic survey. In order to have
useful soil surveys and meet our production goals we have to delegate as
much authority and responsibility as close to the field as possible. We
have to be certain, however, that each member of the soil survey staff
at all levels fully accepts this responsibility. And I am concerned
that we still see too much evidence that responsibility is not being
assumed at the proper level. There are still too many party leaders in
the field and staffs at state offices that assume that the TSC or the
Washington office will find the mistakes and correct them.

I" particular, too many people assume that quality control in soil
survey is the responsibility of the technical service centers. As we
have increased the number of soil surveys completed per year, from
perhaps 30 or 40 ten years ago to nearly 100 today, we have not expanded
the soils staffs at- the technical service centers accordingly. Rather,
we expect the state offices and field offices to assume the main responsibility
for quality control. Technical service centers should check, they
should coordinate, they should coach and perhaps they should threaten
but they cannot do quality control for states.

The increased responsibility will provide these states with more opportunities
for trying out new things and for developing new ideas in presenting
soil survey information. Obviously, with our current workload and our
limitations on staffing in our editorial staff, we have to continue to
standardize our reports and expand the use of prewritten material. At
the same time we must not stifle new ideas and we must not stop the
gradual evolution of a product that meets new and changing conditions.

0

0
We cannot make each soil survey.an
cannot afford to have a production
"T' s*11

original piece of art but we also
line that produces only black Model
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A Glimse at the Future.

As we approach completion of once-over mapping, we have to reevaluate and
restate the goals of soil survey. Eventually, the soil survey must be a
comprehensive source of information for all aspects of the Nation's soil
resources. In many ways we have, so far, only done a bare minimum of
defining and describing what is within the areas around which we have
drawn lines. As we use our soil resources more intensively, and as our
concern for the environment increases, our knowledge of soils and our
skills in using soils wisely has to increase accordingly. At the Federal
level we have started some of these refinements of soil survey. In the
inventory phase we have started a heavy metal survey to provide a base
level against which heavy metal pollution from waste disposal and other
sources may be judged. We have started a soil moisture project to
increase our skill in predicting the likely effect of drought on agricultural
production. In the area of soil survey interpretations we are moving
ahead with developing soil potential ratings and we art? conducting a
comprehensive study to access the potential of ours soils to serve as a
depository for organic waste.

These efforts are just a beginning. More sophisticated soil resc~urce
inventories and soil survey interpretations will require the close
cooperation of many disciplines. The State Experiement Stations are
ideally suited for this interdisciplinary work. Hence, they play a key
role in advancing the art and science of soil survey. Close cooperation
among those responsible for making and using soil surveys is essential.
The work planning conferences of the National Cooperative Soil Survey
are the key to the effectiveness of this cooperation. I wish you a
successful conference this year and in the years ahead.



Remarks: John E. McClelland, Director, Soil Survey Classification
and Correlation, SCS

NE Cooperative Soil Survey Conference

History of soil Survey Work Planning Conference

Work planning conferences of the national soil survey have been held at
least since the early 1940's. Prior to 1948 annual meetings of the
soil survey inspection staff were held to plan soil survey activities and
to discuss soil survey procedures. Most of the participants were soil
scientists from the Bureau of Plant Industry, Soils, and Agricultural
Engineering and collaborators from agricultural experiment stations.
From 1948 through 1952 the conference was named Soil Survey Work Planning
Conference, but the participants were predominantly from the US DA. 1n
1953 the conference was renamed."Technical  Work Planning Conference of
the National Cooperative Soil Survey". This name is used today although
sometimes it is referred to as The National Soil Survey Conference.
Regional conferences have been meeting at least since 1955. Through 1965
the national meetings were held annually and thereafter biennially.

Prior to 1951 when the current Soil Survey Manual was published, much of the
work of the national committees was devoted to modernizing the 1937 Soil
Survey Manual. After that time national committees discussed criteria
for describing, classifying, and mapping soils and needs for additional
criteria. In general each regional conference had counterpart committees
where pertinent. While the recommendations of the national conference
have not always been incorporated in national guidelines, they are the
basis for many changes that have been made.

There are no specific rules governing the relationship between regional
and national work-planning conferences. Actually the name is really not
appropriate because most "planning" is done at State work-planning
conference?.. Some committees of the regional and national conferences
discuss the same subjects, but most regional committees have topics of
regional interest. For example, only 2 of the 11 committees of this
conference have charges similar to those of national committees. This
is to be expected because all States including major cooperators partici-
pate in regional planning conferences whereas national offices of various
cooperators and regional, state, and international representatives par-
ticipate in the national conference.



Updated Procedures
for

Soil Taxonomy

Soil Taxonomy was not published until the end of 1975, but copies
of the galley proofs were distributed in October 1973, and a few changes
have been made since that time. Procedures for amendments were attached
to Advisory SOILS-26, 11/5/74. Because of organizational changes and
experience we are now in the process of amending the procedures.

At the present time there is a quick procedure for making minor
amendments to the system. Then there is a lengthy review process for those
amendments that change the classification of known soils or modify existing
definitions. The procedures that will be amended cover those proposals for
additions to Soil Taxonomy that amplify incomplete definitions or provide
subdivisions of classes for which little information was available at the
time Soil Taxonomy was written.

The amended procedures provide for a less time-consuming review process
for proposals for more complete definitions or for classifying soils not
previously known to the authors of Soil Taxonomy. These proposals can
originate anywhere but must be supported by descriptions of the soils and
definitions. Most of the soils will be located in less developed countries

i)The proposals and supporting data will be sent to the Assistant Administrate
for Soil Survey. He will see that the proposals are clearly documented. The
proposals will then be forwarded to our principal cooperators in other
countries and our 4 regional work groups which are chaired by the Heads, Soils
Staff. If the proposals are not controversial they will be approved and
published as "Notes" in the Journal of the Soil Science Society of America.
However, if there is controversy an international work group will be
established to resolve the problems. This is essentially the same procedure
as is now followed where changes are made that affect the classification of
known soils.

The modified procedures will have very little effect on our regional
conunittees and the TSC Soil Survey Staffs. It is unlikely that the soils
will be present in the U.S. and the review will be mainly to ensure the
proposals are adequately explained and consistent with other definitions.



Remarks About Soil Survey Manual, John E. McClelland

Director, Soil Survey Classification and Correlation

Jack McClelland discussed the revision of the Soil Survey Manual. As
chapters are revised and edited they will be distributed and tested in the
field before the book is republished. The current Manual still is a very
useful book and most changes are to take care of the new technology.

Because nearly half of the country is covered by modern soil surveys,
either published or in the process of publication, the question was raised
whether changes such as revised horizon designations should be introduced.
These would follow the international horizon designations, although not
exactly. By a show of hands most deligates indicated that they would
prefer to change even though our current designations can be equated easily
to the revised designations. It was pointed out that examination of the
horizon designations will indicate whether the revised horizon designations
or the current designations are used unless no change in meaning results.

4-z



TRB COCPBPATIVR SOIL SURVEY IF COWRCTICUT
PAST IXZDS ADD FUTUFG HOPSS

David R. Rill

The soil survey has been a part of the Connecticut scene
for 80 years. One of the first surveys by the U.S.D.A. Division
of Soils u&s completed and published in 1899 by Dorfiey and Bonsteel.
The objective of the survey was to investigate  and map different
kinds of soil for CroninC tobacco in the Connecticut Valley. The
survey took only 3-l/2 months to complete. The soils recognized
were only 10 in number and most of the names, Yindsor, Rnfield,
Rartford, Podunk, Elmwood, Rolyoke, remain tcdey in our state
1eCend.

The early surveyors were, of c-se, SeoloSists so that
mappinE had a strop=, CeoloSical  bias but their observations of
soils and their properties were very astute end the beginnin@ of
the classification system reflected their awareness of the dif-
ferences they observed. ml; eventually the soil survey was brou@t
into the laboratory where chemical and mineraloSica1 properties
could be fully evaluated and used to refine the early classifica-
tion system. Today the number of Connecticut's soil series stands
at about 100. Many other series have been proposed but have been
discarded because observations made in the field and laboratory
could not be consistently translated into meanin.@l separations
on the landscape. The system must rely heavily upon what can be
observed in the field and our field observations are much keener
than they were 80 years aSo.

As mappinS has progressed, so has our interpretation of soils
for various uses. The soil survey of the Connecticut Valley bad a
simple interpretation, that of production of tobacco. In subse-
quent county surveys, soils were interpreted for agricultural pro-
duction and in one survey in the Scantic River watershed, the
soils were interpreted for erosion potential.

But the chsrqing face of Connecticut from farmin(3 to indus-
trialization and suburbanization made it prudent to look at our
knowledge of soil characteristics and interpret them in terms of
urban uses, It became important to know the engineering  cherac-
teristics  of soils, how septic tanks behave in different soils,
and how wastes of all kinds react with soil in efforts to use land
wisely and avoid environmental blunders. The Hartford County soil
survey report was amon:! the first in the nation to contain urban
interpretations and has been desifgated a landmark survey. Our
first urban interpretations rated soils series as having Sood,
fair, or poor suitability for various facets of urban development,
septic tanks, foundation structures and drainage. These



interpretations were crude by today’s standards but they were a
start. Soon we rated all mapping unite accordinS to their slif<htt
moderate, or severe limitations. These interpretations Identified
specific problems that were associated with specific mappinG units
and were intended to impart a word of caution to the users of soil.
Today our interpretations are shiftinS from a defensive Man of-
fensive position. We are now thinking in terms of soil potential,
end soils are rated accordirq to the effect that maxxqement
practices can be used to improve the soil to allow a specific use.
Thus, we now stand at the threshold of a more useful way to pro-
vide soil survey information.

This brings us to where we are today in the soil survey. In
Connecticut mapIdnC  is nearly complete. Three surveys have been
published, three others have been completed and under various
p’hases  of the publication mill and in the remaininS  two, the field
work is 90-9yP complete. Although mapping will soon be done, the
work of interpretation goes on and with it the research to improve
our interpretations or make new ones. Our new thrust into the
realm of soil potentials is timely for It allows UE to better
evaluate alternative uses of land end alternative management
practices to achieve a particular use of land. Some are skeptical
about identifyinS specific engineering practices that can overcome
specific soil limitations, They say that such information will
only lead to greater pressures on the use of land for development..
Of course, they may be right but under the present mood of environ-
mental awareness this mey be an advantaSe. It may encourage
develqxnent  on land that is marginal for agriculture. Hopefully
the pressure on good a@cultural lend will be relieved and, now
that Connecticut has a Farm Preservation Law and modest funds to
implement it, not all of our good agricultural land will disappear
into the maw5 of. the bulldozer.

Today’s soil survey is characterized by acceptance by
professionals in other scientific fields and laymen who serve
voluntarily on town boards and committees. Back In the 1960’s
it was difficult to sell the soil survey as a tool for decision
making. It was poorly understood by professional engineers and
sanltarians, and laymen. Some  had a tendency to Ignore  it com-
pletely; others had a poor knowledge of its Inherent limitations
and used It In ways that were not correct. Today information is
actively sought  and more people are aware of its limitations.
There Is a whole new breed of college (Traduates  enterln(rl  the job
market who have been trained in environmental St@’ and I am
thanktil  that soil science and soil survey are amonS the course5
offered in environmental curriculums.

The epitme  of acceptance of soil survey is its use in
environmental law, althouGh  I must admit it has created many new
problems. Great importance is noW placed on the lines drawn on
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maps to sergegate  different mapping units. For example, our
inland wetland laws for Connecticut are based on lines drawn on
soils maps by the National Cooperative Soil Survey. So also, new
Sanitary codes are being developed in Connecticut which identify
"areas of concern" that are based on soils which have severe
limitations for septic tanks, The new codes place restrictions on
the timing of percolation tests and deep hole observations used for
septic tank design and require special design of systems to be
placed in those soils. The use of soil survey information in en-
vironmental law requires soil scientists to be as precise as they
can and be constantly on _"uard against misuse of soil survey in-
formation. Continued acceptance will depend upon todsy's perfor-
mance.

But what of the l"uture?

The need for soil mapping will not terminate after the
Current survey has been completed. There will be a continual need
for special surveys in areas that are environmentally sensitive,
e@Wcially where complexes are currently mapped at the present
scale. Improved accuracy of soil boundaries will undoubtedly be
required in some ereas where environmental laws are brought to
bear on develogsuent activities.

Advocacy of the soil potentials in the interpretative scheme
requires that research continue on the effectiveness of management
practices in overcoming limitations in named kinds of soils. For
exaWle, our studies on septic tank longevity allowed us to make
predictions in 1972 end we continue to keep track of old systems
and new systems in a Connecticut town to see if our predictions are
correct and if new sanitary codes do
intended. Research continues on the
movement in soil relative to the use
through septic tanks, end irrigation
effluent.

the job for which they were
study of nitrate and phosphate
of soils for waste disposal
of sewage treatmentplant

Another important Coal for the future is to continue the
education process. Great strides have been made in the past 10
years to advance knowledge of the soil survey and how its infor-
mation can be used to assist plannin::  snd development. Education
about soil survey is very imp&z& in colleGea and universities
becau.se it creates an au:lrenesF:  among future scientists. Research
scientists and soil survey personnel must also be prepared to
share the educational load even though that is not their primary
function, Their participation in workshops and technical meetiws
is essential,

Now that the mapping phase is nearly complete in Connecticut,
it is important to maintain a highly competent technical staff to
implement interpretations of the maps and to refine map boundaries

4s
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a8 needed. Those who seek aoil survey Information should
it promptly end’by staff members who are highly competent
the soils they are dealing with.

receive
and know

In summary, we have come a 10% way in 00 years in cur under-
standing of soils, and the ability to classify and interpret them
for other6 who use them. Research must continue to improve our
interpretations end to meet the demand8  of new unforeseen use8 for
they surely shall arise end challe~e  us.



xho !Al low me to preface K&J iwnsrks  with a brief ide.iitif~icat.!Qn  31
am at~,d what the Cor(nccticut  Natural Resources Center is abo;;t  . 1 ,a0
this to estab'lish  a sense 01 creditability as to some knowledge of tlhe
field as wel! as a Perspective of the Connecticut user.

I taught at tl;e University of Cc!r~ne:tic,ol  ior nirle yeari 15 the
Geology Depart3ment~  Lefo7.e joining the De+rt:;rent  of E:1vironsierit3i  Pro-.
i?CCioll alid I_oViil!rI9  the IlttU!‘nl  ire5XJrC~j C!,ritcP fly L!~ea of c(,.‘:c:tr,-

tcation at that time was sedimentation and stratigraphy, aithougt! in my
last years at the University I broadened my course offct;ings and icsearcfr
into the application of my field and the related earth sciences -to land
use problems. This move from the more traditional academic position of
the day was largely a result of my personal involvement as Chairman of a
town conservation commission, member of the Eastern Connecticut Resource
Conservation and Development project, and topin Councilman.

in 1962 1 joined w.ith our colleagues from  other disciplines to form
the Connecticut Geology-Soil Task Force, and ad-hoc group of natural
resource scientists and planners organized to encouraye greater collabora-
tion and understanding among the specialists who were responsible for
the collection, interpretation, and use of inforcnation  on natural resources
in Connecticut. The activities of the Geology-Soil Task Force culminated
in the 1972 publication "Use of Natural Resource Data in land and Water
Planning" by the Connecticut Agricultural Experiment Station and edited
by David tlill and nlyself. (1 assume that many of you here today are
familiar with this publication through past presentatrons  made by Dave
at your New York meetings.)

Tnat publication coincided wrth th f reorganization of some 15 units
of state government Into the Department of Environmental Protectiorr and
was essentially the impetus for the infotm%tion  of the Natural kesovrc~es
Center. lhe first Commissioner of Connecticut's Department uf Er~ri'onV
mental Protection, Dan Lufkin, considered the work of this ad-hoc group
and concluded that the state needed a single unit responsible for eitab-.
lishing an integrated resource data base  and a del-very system to appro-
piciate land use decision makers.

Dased on this charge, we formed the Natural Reiourtes Cerlter  tu
provide for the state assemblance of basic data inventories frefli the
various elements of the natural resources systenr  (.i.e, topography.
soils, geology, hydrology, biology, and atmosphericj). The Center- "1,s
serves to coordinate the Connecticut activitres  of the approp*!ate
federal agencies (i.e~ SCS, USGS, Fish arid Wildlife, Bur~eau of Fne:,
etc.).
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to'c'~ ui. our assoc1atirili with Ihi! soil scient1.i  is u;i;rking in Conneriicu%
hLi, been a f,irst-class  experience and 1 hope the fecllng ha% be?n mutual.
Sinc,e lg73 we have added $60,000 a ,year of state money t:~ the detailed
mapping pri~graa~ in Connecticut in crder to a:c~ele,rate  tile colnplelion  ot
this Yaluab!e to:ll. And as you have heard, Connecticut. is norl  about 951
of this  goal. As s nlatte,.~ of tact, Conrecticut is l'ndeed iot%unate tu
tlave completed or nearly cumpleted 0ll basic resource imap inventories.
No oif:?r', stat,e has the ?.a~? comp!etenrss of natura.! ~?50ur';ii invrntor'ter
t.0 a:. ldl~.ge a scale as Connecticut (1:15,000 to 1:25,000).

The state’s perzption of the va'iue ot ~the National Cooperative
Soil Survey is evident in not only its willingness to fund the acceler-
at IOQ ot the inventor!, but in its adoption of enabling legislation and
regulations specifically identifying the use of the survey.

For examp~le,  Section 8.~21: of the Connecticut Genera1 Statutes
eniit.led -- "Use of maps of soil conservation service as a standar~d,"
allows any planning and/or zoning commission to use the soil survey as a
standard in determining land use, planning, zoning, or- development
regulations.

lhe Inland Wetlands and Watercourses Act specifies that a "wetland"
ii la~~~-~o~~~~~~~~~-~~-~oi'i~~~p~~;i~~~~~a'~~~-~s  poorly drained, very
poorly drained, alluvial, and floodplain by the National Cooperative
':#oil Survey of the USDA Soil Conservation Service.

I ast year? sessiorl ot the Cor!fiecticut  Genera~l  Assembly pt~~duced
'cgislation which added enabling authority to both the Zoning (Sec. 8 2)
.1113 subdivision (Set 8-25) sections of the General Statutes which allows

5 b,at such local regulations may provide that proper provision be made
:-or sedimentat,ion  control , and the contr;ol of erosion caused by wind (II
hater. The implementation of such r~eyulation  will require the submiision
i:f plans formulated on information devived from the soi 1 suf'vey 11115

of dgricultbral,-a;. a bill was passed in preparation fov the preservation
lands which calls for ihe generatiorl  of ac; ir,veritory  based
!nf Soil survey.

In pbrt on

Sevc!ral municipalities in Connecticut have urdiriarlces
':i~e protection of streambelts, which have been prepared in
tl.orlI the so,il survey.

dealing with
large  part

And jtist last week a hearing was held on the proposed
!:,e Public Health Code r~egarding subsurface sewage dispasaij system,.
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In addition, the proposed application form attached to this draft
code revision inciudes a line to be filled in entitled: SCS Soil

l Classification.

In Connecticut, municipalities 2%. attd our statetilde  wor,kshops
te~~hth~>e__of~he_  soil survey and it; interpretation for the develop
ment of Master plans, the identifica_ti_o_n__of_.concerns  in plot plan sub-
missions, and in the preparation for on,-site reviews.

Nolv with the breast bectipg and backstting over - let me iim my
remarks at several-p%b;ie?%%as

-7-
that might <ii%ulate discussion in your

work sessions this week.. These problems center around the avallability
of the soil survey; its format; the questicn ot s,lateti,ide consistency
and Ytandardizat,ion; a,nd a method for update, drld the evolutlorl  of
interpretative use of the soil sur%vef,,

Again 1 retterate that I nave the utmost respect fot~ you and the
job being done, These are problems inherent in any progr'am of this
nature. 1 recogrlize  that to var'ious degrees they dre belng addressed
and that vce must shoulder. the rejponsiblllty for ,some of the solut~oris
as much ai you. But you are the experts and must advise uz as to whc;t
can be done to make the suriey most ujeftil,

On t'he subject of availabiiity, 1 have diredciy doctinier~ted  th? hear,y
regulatory and land use decision too! comniitmerlt ttlis state has mabe to
the National Cooperative Soil Survey.

- In Connecticut, eb'erj municipality, ever.y dr,ccloper,  eiei~y L.irpjut.
tant must have dccess t,o the basic Ingentor,y  ot th? SL'I  I 3ufve, If tttej

- are to be in compliance ujlth the !eyulatlons  just cited tio,4J"!.er'  , tihdt
is the st.dtus of the availability of the survey in Connec!icut? T r'ue /
95%: has been field mapped. Rut as recent'y ai 1973, only flVe yeox,.
ago, less than 80% tias field map.pe:l, YCt iO;llf  O f  th?,?  itdttit% v,t‘?‘C
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FitlaITy,  ! tiave a few re:ilaiks on the subjeLl oi staterride  consis-~
ti;ocy and standardization.

In any widespread mappir;g  ir~ventjry  hhich tgkei Pilate ob'er. a iong
T:eriod of time, Involving a large  number of fiesld personnel  who incur
transfer Tn and out of the state, a problem is nound  to Gccur in the
form of continuity of effort and consistcr!cy  of product, In Conrlecticut
this u:curred with the h:ldrock  and sur~f~icial geology mapping which is
concluding after 75 years of etfort, t,he sdm? is tr'ue with the water'
resource basin invenior’iek  which took 18 years,. ThG: detailed soil sue-
~_F'v of Cor~ne~ticut +jill o l;i) b.ave covered a span of tbo!it 30 year I ~+III::J~~
rc~T>leted.

Over periods of this ~Iength of time, triere a~lsi;  OC~CUI~S a r,atur al
efloTution of methodology and classification, Although the field review;
arid  correlation process that accompanies finalization of the soil survey
in each county can resolve the problems of continuity and con%,istency
inat relate to the individual t~ield mapper-s once the county is publish;&
tnc: users, for the most part, will continue to utilize this published
document and not always be aNare of any legitimate changes that may
evolve aftervrard, This may well be the present case with the Hartford
and perhaps the lolland County soil sur~veys.  It is also likely true of
'Xorlle early field sheets that include areas that we're remapped before the
conlplet~ion  of the county. Whether we like it or not, there are a lot of
T!reTiminary  field data and non-sanctioned SCS reproductions "floating"
around out there among the users being transferr~ed  from one set of hanas
to another with the identity of the source and preliminary data qudlifi-
rations being lost in the shuffle.

Another area of consistency is in policy or methirds of inter~preta-
!, tar,. In the mid GO's  when 1 first became acquainted with the Connezticut
:\3il Survey, local conservation, planning and zoning commissions  were
'r~antiially  coloring in composite soils maps -~ green, yellow, red, arld
",'ou:ri - for sl,lght, moderate, severe, and ver~y ,severe i~niitations  per
land use category~ Then there was a switch to cslorlng one otlp fsjr
:catural Soils Groups, In our Natut~al Rejourtes Centtr,/Cooperative
:xtension Service workshops we emphasize keyfng the derailed cldssifica-
! ran units for certain properties, such as depth to bedrock, draln:ige,
:>Iope, etc. And nlost rec:ently  yle see the trend fr;lm a \imitat~on’. to CI
-.oil pot.ential  approach, Eac,h of these had or hds merit and IS o useful
:ool if orle understands ,the basic survey and the qualifrcatrorrj a$,ocrated
,:rth the interpretation. Rut, put yourself for a moment  in the place of
',onleIarle  newly initiated to the soil sur~vey and being exposed to fr+gl;lent,
:if all oft t~hese approaches frYon informed as well as some not so we1 1
,nformed  sources. It can be and is extremely c,onfus4ng to the point
,;.here  the user may decide to ignore this valuable tool completely be<tul;e
rf apparent conflicting information





SOIL SURVEYS  AND NATIONAL FoRFsrs  y

I. Nati,mal~ Forests’  Regims - KSS Regions

National Ftxests’ Regions and the Regions of the Natimal C!!pxa-
tive %il~ Survey c)c not share oxn~on hxndar ies. lhere are nine
regions i.n the National Forest System. Seven of these regions are
located in the western half of the muntry  with only two in the
eastern half. ‘Ibis is because oE the much higher concentration of
!,L3tional,  Forest lanrl in the W-st. In Nat.imal Forest Region 9,
the F&kern Regi~m,  there are 34 National Forests in 20 States.
WE have 50 percent of the United States popllatim  Lut only about
six proent of the Natimal Forest land. In the Nxtheast
National Cooperative Soil Survey Region there are 4 million acres
of National Forest land which is just over two percent of the
total..

II. Signi~fi~cant  Legislative Wents Affecting the Nati.mal.  mrests

‘I’he National Forests were established by the Organic tit of 1897.
A stated plrpxe  was improve and protect the conditions of
waterflw.

We Transfer ?42t of 1905 transferred the Forest Service frcm the
lP;~r:rtirc:~k  o? The Tn+crir:r to the Wp~rtrwnt.  of Pgricult~lr-. Tt
was stated at the time that management of National Forests was to
be for “the greatest good for the greatest nunber  in the long
run.” ‘I~IC  Multiple Use Sustained Yield Act of 1960 specifical~ly
named five resources for which the National Forests were to be
managed. Ihe five resources named were: timber, water, wildlife,
recreatim, and range. ‘I%is Act directed us to maintain a high
level sustained yield of the various products and services in
perpetuity an3 witbut impairment of the productivity of the land.

National Forest management  was also significantly affected by the
National mvironmental  &licy Act of 1969 and by the Federal Water
mality Ioll~utim  Control Act Fmnendments  of 1972 (P.L. 92-500).

The Reexxrces  Planning tit of 1974 directs the Secretary of
Agricul.ture  to develop an assessment and long range program for

l_/ Remarks by Walter E. Russell, Regional Soil Scientist, USDA
Forest Service, Milwaukee, Wisconsin; at the tbrtheastern
$O$XatiVe fbil %rVey Conferenmr  Storrs, Connecticut, July 18,



the Nation’s renewable resources that will assure an adequate
supply of forest and range resources whil~e maintaining the
integrity and quality of the environment.

The National Forest Management Act of 1976 reinforced the Multipl~e
Use Sustained Yield Act, and amends and further reinforces the
Resources Planning Act. Both  RPA and NIXA emphasize land
managanent  planning using a systematic and interdisciplinary
approach.

III. Soil Surveys and National Forest

Implicit in all of the significant legislaticn  governing manage-
ment of National Forest lands is the need to get a handle on land
capability. lhis, of course, is a prerequisite to any project or
activity dealing with land or land based resource management.

In order to da the job of National Forest Land and Resource
Management required of us, we need to first be able to define,
describe, map and interpret units of the landscape  in terms of
their capabilities and responses to management activities--to the
specific management  activities and systems applied to the land.

What is the best way to accoeplish this?--?b  get at this handle on
land capability? Is it soil survey? Frankly, there are many in
forestry and related professions whc doubt that it is.

In the Resources Planning Act great emphasis is placed on the
interdisciplinary approach to lard managBnent  planning. This was
reen@asized in the National Forest management Act. Wa will be
required, as I understand it, to have a land management plan made
of each National Forest by the fall of 1983. These plans are to
be revised and updated periodically. The word Ir?rRRDIsCIPLINARY
is esphasized  in both acts, ti in the draft regulations being
written to inplement  the National Forest Management Act. Inter-
disciplinary input is emphasized at all phases of the planning
process including the inventory phase. We will be directed tq
the regulations to develop inventories of the soil and water
resources, and of other resources as well, (geologic, climatic,
vegetative, wildlife habitat, etc.).

Many feel we should have cne integrated inventory of all the
resources including soils. Many of you have IX) doubt heard of the
term,, “Iand Systems Inventory” and “Eoological Classification
System. ” when I first came to this Regicn  and assumed my present
job about 6 mcnths ago, I learned that a considerable amount  of
initial effort had gone into the developnent  of an ‘Wological
Classification System.” Ibis ccncept  seems to be very poplar
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with Jand nunaqement  i~lanners because they EeeJ it. gives them a
handle m Jar-d capability in terms of the total ecosystem, not
“just t.he soi,l,” which many of them perceive as being but one
element of the total ecosystem. The “Wol.oqical.  CJassi.fication
System” seeks cc define and map “response  units” based on land
form, sl~or~e, topographic position, geologic origin, cl~imate,
roils,  and vegetation.

SXW of our field people  asked me after I had been  here a couple
of months, what ReqionaJ~  policy was going to be-were they
expected to perform Soil Resource Inventories, Land .System
Inventories, Soil Survey or Fcologi~cal  Classificatim Inventories.
w feel.inq  is that a soil mapping unit should also be a “response
unit” based  co land form, slope, and topographic position, as well
as soil p&on characteristics: that geologic origin, climate, and
potential natural veqetatim should also be taken into acmunt;
and other attributes,  such as aspect should he considered in some
places where it is significant to management. mrthermore,  I
believe that factors such as l~and form, slope, topographic
position, geologic origin, climate, and potentials  natural.
vegetation are-not “factors other than soil,” but are soils
characteri~stics  thansel.ves,  or are so interrelated with .soi~l~
characteristics as to make them inseparable.

wh;lt I’m saying is that for the purposes  of National Forest
management, we need to delineate mvlagement  units rather than
taxolxmic units. wp can ard should define the management units in
terms of their taxonomic  cvsiticn, txt the manayement  Uli~ts
must be the primary objective of our survey.

The message from our line officers is clear. They will not oannit
manpower  &/or funds for soil surveys that are not designed to
meet National Forest management needs.

A word absut soil. survey intensity:

CMe  intensity of soil survey will not suffice for all forest
maMgenent needs. (Xlr land management planning effort needs an
order 3 or order 4 survey. In many places we will not be able to
prcduoe an order 3 survey within the required time frame. In
those areas our amroach will be to use an order 4 for the initial
pl~anninq  effort, and identify areas within the pl~anning  unit where
more intensive surveys are needed. ‘Ihe order of intensity of soil
survey needed for any given area will depend upon the kind and
intensity of managanent  to be practiced. In some areas it will be
order 3, arxJ in scme it will be order 2, and in some select areas
we my need order 1 soil surveys. Where we plan to follow up,
say an order 4 or 3 survey with a more intensive survey, our

-3-
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i~ntent  will be to build on rather than disregard the less intensive
survey. The hierarchical aspect of the Land Systems approach
provides a convenient  way to disaggregate downward toward more
intensive or aggregate ward toward I.ess  intensive mapping
units. ‘Ihere are sane relationships between the various levels in
the hierarachy  and the “kinds of soil survey,” which I vi~ew  as
soi. survey orders of intensity.

Land Systems Soil Survey
province Order 5
Section Order 5
Subsection Order 5
Land Type Association Order 4
Ecological Land l&s Order 3
ELT phase Order 2
Site Order 1

with regard to participation in cooperative soil surveys, the
Forest Service will support it wherever it is mutually beneficial
to do so. I think it is extremely important to keep the lines of
cxernunicaticm  open between the Forest Service, SCS, and any other
interested agencies at all levels. I must repeat here that our
line officers will not support soil surveys that are not designed
to meet National Forest management needs. Inputs fran other
disciplines in designing soil survey mapping  units will beccxne
increasingly important.

I said earlier that many Foresters doubt that soil survey is the
best way to get a handle on land capability. The reason for this
is that the Naticmal  Wpsrative Soil Survey has not always given
us mapping units that relate to our management needs. Nap unit
design is crocial to the usefulness of the soil survey. Claus
Flach stated awhile ago that the new memxandlan  between SCS, the
Forest Service, and other agencies states that soil surveys are
not bo be called soil surveys unless they are made “by the
rules.” For a tine it was felt in the Forest Service that we
could not make soil surveys “by the rules” amd still meet National
Forest management IBY%. Ibis is why we deviated for a pericd of
time frczn the National Cooperative Soil Sxvey.  There are those
in the Forest Service who still feel we cannot make soil surveys
“by the rules” and meet National Forest management needs. I
believe we can.

Another  point that I would make is that we do rrot have as much
manpower  available bo devote bo soil survey as it may appear fran
the numter  of soil scientists we have. Ibis is because our soil
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scientists spend a relatively mall mount  of their time in soil
survey. They spend large proportions of their time in other

. .activities, such as providing soil management support services,
ni-site invest ;gat.icns , interdisciplinary team participation of
various kind., reviewing environmental impact statements and
mvircmnental  analysi,s  and so for th .

:In su~nn~~ry,  I bcl~ieve  wf have a task of amdinatinq or resolving
itr vxious a~roactwes  to inventorying forest soils. I see t~he
various term such as “Soil Survey,” “Soil Resource Inventory,”
“I and Systems Inventory, U and “Ecological Classification System”
as differenws in temitmloqy  sore than in substance. I see the
Izmd Systems  or E%?oloqical  Cl~assification  System as a practical
and l@qical  appraxh to forest soil survey rather than as
something different fran soil. survey.
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COMMITTEE 1

LEGAL ASPECTS OF THE USE AND INTERPRETATIONS OF SOIL SURVEYS
F. N. CLEVELAND, Chairman

SUMMARY OF LEGISLATION, ORDINANCES, AND REGULATIONS

This summary does not include the items summarized in Appendix A of
the 1974 Proceedings of the Northeast Cooperative Soil Sutiey Work
Planning Conference. There may be other legislation pertaining to
use of soil surveys that is not included in this summary. I could
only summarize the information that was sent to me.

-BEAN AREA

There is no new legislation enacted or proposed that will have an
effect on soil surveys or pertain to registration of soil scientists
in Puerto Rico or the U.S. Virgin Islands.

CONNECTICUT

The Connecticut State Department of Health proposed broad changes in
the septic tank codes of the state. The new codes were submitted to
public hearings in May 1978. At the time this summary was prepared,
we were unable to find out the outcome of the hearings.

The proposed changes involved (1) definitions that apply to three
sections of the codes, (2) minimum requirements for subsurface sewage
disposal systems, and (3) issuance of permits for subsurface sewage
disposal systems. One of the proposed changes that was of most interest
to me pertained to Disposal of Sewage in Areas of Special Concern which
is part of the section concerning "Minimum Requirements for Subsurface
Sewage Disposal Systems." The following three paragraphs state the
proposal.

(1) Areas with a minimum soil percolation rate faster than one
inch per minute or slower than one Inch in thirty minutes, or maximum
ground water less than four and one-half feet below ground surface, or
ledge rock less than seven feet below ground surface, or soils with
slopes exceeding fifteen percent, or consisting of soil types interpreted
as having severe or very severs limitations for on-site sewage disposal
by National Cooperative Soil Survey of the Soil Conservation Service, or
designated as wetland under the provisions of Sections 22a-36 through
22a-45 of the General Statutes as amended shall require special concern
in the investigation and design for subsurface sewage disposal. Wherever
fill is added, the percolation test shall be made in natural soil and
percolation rate shall be faster than one inch in sixty minutes. If more
than twelve inches of cut or fill is required in a plan, this constitutes
an area of special concern.
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great deal of activity in Maine legislature since
use laws. There has been some refinement in the

1x4s  and more enforcenlent  of the laws, but no major changes.

There has not been a
1973 concerning land

The certification program for soil scientists in Maine is alive and
active. At present, thwe are about 50 active certified soil scientists
in Maine. To date, two people lvho took the certification extiination
failed the test. It was necessary to go to court once to remove the
certification from an individual whose practice of soil science was
deemed unprofessional.

At the time this summary xas prepared, no information had been received
from Maryland concerning new legislation.

M&ASSACHLJSE!FTS

At the time this summary was prepared, no information had been received
fron Massachusetts concerning new legislation. No efforts have been made
to propose legislation which will regulate the registration of soil
scientists (classifiers). The main reason is because of the very small
number of soil scientists which might be affected by such legislation.

The 1974 "Proceeding& mentior.ed  an I'Act Esbabllj.shing  a Critical Lands
Cornnlission" and "Providing for the Classification of Certain Land Areas
of the State as Critical" which was under consideration by the State
Legislature. The act did not pass.

Several local ordinances have been passed in New Hampshire since the
1974 report. The examples received frox  New Hampshire include:

1. Tobm of Atkinson - In addition to meeting the requirements of the
zoning ordinance, minimum lot sizes are based on phases of specific
soils. Soil texture, slope, stoniness, and rock outcrops affect
the minimum size of the lots in subdivisions.

The absorption field sizes are determined by the kind of soil in
which .the absorption field is to be placed and the number of bedrooms
in the residence. Soils classified by SCS as poorly drained or very
poorly drained, (including freshwater marshes) or alluvial soils
arc not to be used as an absorption field.

Tt.c minimum wall area of seepage pits (or dry wells)  is also based
on the texture of the soil materi~al in which they are placed.
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2. Town of Hampstead - A soil map and manual entitled "Soils and Their
Interpretations for Various Land Uses" prepared for the Town of
Hampstead by SCS and Southern Rockingham Regional Planning District
Commission is used as the basis for minimum lot sizes. This manual
contains the soil survey field sheets showing the soils as mapped
by SCS soil scientists. Any person having evidence of incorrect
mapping can appeal to the Planning Board. Adquate evidence shall
mean an onsite investigation by a qualified SCS soil scientist.
Minimum lot sizes are determined by kinds of soil as discussed for
the Town of Atkinson.

3. Town of Sando,wn - Soil lot size and frontage are based on the following
chart. The soil groups are defined in New Hampshire Water Supply
and Pollution Control Commission publication "Guide for the Successful
Design of Smalls Sewage Disposal Systems" published December, 1974.
When a lot for a single family residence has more than one soil
type, the lot size is calculated on the basis of the predominant
soil type.

TABLE OF MINIMUM LOT SIZES (IN SQUARE FE@ 0
AND LOT FRONT AGES (IN FEET)

SLOPE LOT
SOIL GROUP CLASSIFICATION LOT SIZE FRONTAGE

1 A-C
C
D

2 A-B
C
D

3 A-R
c
D

4 A-B
c
D

5 A-C

o-a%
a-15%
lj-25%
O-8$
8-15%

15-255
o-a;",

40,000 160
44,000 160
48,000 160
52,000 235
57,200 235
62,400 235
64,mO 295
70,400 295
76,800 295
58,000 265
63,800 265
69,600 265
90,000 500

NOTE: May not be suitable for subsurface sewage disposal.



4. Town of Milford - Established a Wetland Conservation District as
areas identified and delineated as poorly drained, or very poorly
drained soils and as bodies of water by the National Cooperative
Soil Survey through field mapping surveys completed in 1972 and
shown on its field mapping photographic sheets. The Wetland Conservation
District is shown on a map or maps designated as the T;wn of Milford
Wetland Conservation District Map. The Wetland Conservation District
shall be considered as overlaying any other districts established.
Permitted Uses in the Wetland Conservation District, if they do
not result in the erection of any structure, include forestry, agri-
culture, water impoundments and well supplies, drainageways, wildlife
refuge, parks and recreation areas, conservation areas and nature
trails, and open space.

An act pl,oviding  for certification of individuals as qualified soil
scientists was introduced in the House of Representatives but did
not make it out of the Environment and Agriculture Committee.

The first meeting of the Society of Soil Sci entists of Northern
New &gland was held at Jefferson, New Hampshire, September 13,
1975. Members from Maine, New Hampshire, and Vermont attended. The
purpose of the society is to promote professionalism in soil science,
particularly in regard to soil classification, mapping, and interpretations.

The State of New Jersey Legislature passed an act referred to as "Soil
Erosion and Sedimentation Act." The act states that it is "the policy
of the state to strengthen and extend the present erosion and sediment
control activities and programs of this state for both rural and urban
lands, and to establish and implement, through State Soil Conservation
Committee and the Soil Conservation Districts, in cooperation with the
counties, the municipalities and the Department of Environmental Protection,
a Statewide comprehensive and coordinated erosion and sediment control
program to reduce the danger from storm water runoff, to retard nonpoint
pollution from sediment and to conserve and protect the land, water,
air, and other environmental resources of the State." This act provides
that disturbance of more than 5,000 square feet of the surface area
of the land requires a building permit. Approval of an application for
development is conditioned upon certification by the Soil Conservation
District of a plan for soil erosion and sediment control. The plan must
meet standards which include data relating to lard use, soils, slope,
hydrology, geology, size of land area being disturbed, proximate water
bodies and their characteristics.

l-5
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Since passage of the State Act, townships in several counties have passed
similar ordinances. These include four tobmships in Morris County and
nine townships in Somerset County (three of these require an Environmental
Impact Statement).

Clinton Township, Hunterdon County passed a flood plain ordinance which
restricts erection of structures in areas delineated on maps as having
a flood hazard. The ordinance refers to the "Soil Survey of Clinton
Tobmship, Hunterdon County, New Jersey" in which flood plain soils and
terrace soils are defined and delineated.

Allamuchy  Towship, &wren County amended their ordinance entitled "An
Ordinance Establishing a Code To Regulate and Control the Location,
Construction, Use, Maintenance, and Method of tiptying OF Cleaning Indi-
vidual Sewage Disposal Systems, or Other Places Used for the Reception
or Storage of Human ESxrement, the Issuance of Permits and Froviding
Penalties for- the Violation Thereof." The amendment groups the soils
into several groups ads to whether or not they can be used for soil ab-
sorption sewage disposal facilities. Some of the groups may be used
if the limitations are overcome by special design of the systems or
other means.

The New Jersey Association of Professional Soil Scientists has a bill
in Committee for licensing of professional soil scientists. It is Assembly
Bill No. 486. There is a problem with some of the wording in the bill
which the Association is attempting to resolve.
NEW YORK

In New York, no changes have occurred in the last four years in the
status of laws that require soil surveys in regulations. It is anticipated,
however, that legislation or rules are going to come about that will
require soil productivity indices in the land appraisal process. Dr.
Arnold and Fred Gilbert have proposed that soil productivity indices
be used in appraising all agricultural land. They have prepared a short
paper that describes this process.

PENNSYLVANIA

The Solid Waste Management Act of 1968, which was discussed in the 1974
Proceedings, was amended in 1977. We received a copy of the amended
act and a copy of "Interim Guidelines for Sewage, Septic Tank, and Holding
Tank Gaste on Agricultural Lands. 1' In order to prevent overloading or
over-application of sludges, the cuidelines weiie formulated to provide
for environmentally sound yet reasonable sludge application rates and
methods for a~~~icultural  land. Agricultural lands selected for application 0
of sludge are to meet the following conditions:



1. Suitable soils are those that fall within the USDA textural classes
of sandy loam, loam, sandy clay loam, silty clay loam, and silt
lOEVIl.

2. Soils are to have a well developed solum with a minimum depth of
20 inches to bedrock and/or to seasonal high water tables.

3. Existing slopes at the site are not to exceed 12 percent except
for certain no-till or cover crop applications as stated in the
section that discusses "Agricultural Use of Sewage Sludge." In
addition, no closed depression shall exist on the proposed site.

4. Land areas subject to active flooding are not acceptable for sludge
application.

5. Soil pH is to be 6.5 or greater. The soil pH may be adjusted by
the addition of lime or other suitable material and maintenance
of the soil pH at 6.5 or greater is required during the operational
life of the site and for two years following the end of sludge
application.

6. Depth to the permanent groundwater table at the site is to be a
minimum of four feet.

There is a similar guideline for use of sewage sludge for the reclamation
of disturbed lands. The important feature of these new solid waste management
regulations is that sewage sludges are now addressees a concern end
theoretically are and will be subject to control. These regulations
require chemical analyses of the sludge, site evaluations for soil,
geologic and hydrologic suitability, etc.

We al~so received a copy of the amended Pennsylvania regulations concerning
subsurface sewage disposal. Soils are an integral part of these regulations.
The soil series of Pennsylvania have been placed in fifteen groups based
on their limitations for subsurface disposal of effluent and the most
probable percolation rates of those which are not eliminated from oonsider-
ation by flooding, seasonal water table, shallowness, or special pollution
hazards.

The Pennsylvania Association of Professional Soil Scientists (PAPSS)
was organized March 22, 1975. Present membership is about 55 full members
and 8 associate members. The Legislative Committee has formulated draft
legislation for the registration of soil scientists. The membership
of PAPSS have indicated a willingness to contribute funds in addition
to using PAPSS funds to acquire the services of a lawyer to provide
legal and lobbying services to get the legislation introduced and advanced.
Whether the introduction of the bill will be effected this legislative
year or next is now uncertain.

6C
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RHODE ISLQ4TI

At the time this sumnary !;as prepared, ::e had rot heard of any new
legisiation affecting use of soil surveys in Rhode Island.

VERMONT

At the time this swwnxy was prepared, we had not heard of any new
legisiation affecting the use of soii surveys in Vermont.

VIRGIXA

The soil and Hater Conservation Districts Law of Virginia reprinted
in i975 states "It is to be the policy of the General Assembly to accelerate
the inventory of Virginia's soil resource and se t b goals of completing
the soil survey and mapping by 1990, and to appropriate funds to the
Virginia Soil and Hater Conservation Commission to expedite the progran
so that the goal may be reached and to provide an incentive for par~tici-
pation of local units of governxent.  (7972, c.557)

In addition to the other duties and responsibilities conferred by rhis
chapter, the Virginia Soil and Water Conservation Commission shall have 0

the duty and responsibility to teke the leadership in the program for
accelerating the Virginia portion of the National Cooperative Soil Survey,
to complete the inventory of Virginia's soil resource by 199, and to
make necessary coordination thcrcfor. (1973, c.557)

No criminal action for t r e s p a s s shall lie against the Virginia Soil
and Water Commission. or any agent OF employee of such ComTissj.on,  or
against any agent or employee of the United States Department f Agriculture
or the Vii-ginia  Polytechnic Institute and State University, because
of the mere entry upon the lands of any person or persons for the purpose
of performing such duties in con,jvnction  with the conduct and completion
of ths Virginia portion of the Kational Cooperative Soil Survey, provided
such ac;ent or amp10,y.s has, prior to such entry, made a reasonable effort
to ob~tain the consent of the owner of such land. (1975, c.485)

The Soil and Water Knservation  Districts Law of Virginia also contains
A~~,ticle  6.1 known aa -the "I!Yosion  and Sedi~ment Control Law." Guidelines
are bsed on data relating to laxd use, soils, hydroloa, geolow, size
of land area being disturbed, proxinate water bodies and their characteristics,
transportation, and public facilities and services. NO permits for grading
or building will be issued unless the applicant submits an approved
plan for erosion and sediment control and certification that the approved
plan will be followed.

1-8
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Article 1.1 of the Taxation Code provides for special assessments for
agricultural, horticultural, forest, or open space real estate in a
manner that will promote the preservation of it ultimately for the public
benefit.

State Health Department Regulations Concerning Land Disposal of Waste
(Septic tank systems and land applications) and Solid Waste'Disposal
Sites (Sanitary land fills). -- I did not have copies of these regulations
to summarize.

House Bill 403 concerning Coal Surface Mining -- This bill was enacted
by the 1978 session of the General Assembly to bring Virginia in compliance
with the Federal Surface Mining Control and Reclamation Act of 1977
(P.L.  95-87). The federal law relates to prime farm land which ~~x~uld
be identified by a soil survey.

Agricultural and Forestal Districts Act (House Bill 949) was passed
by the 1977 Virginia General Assembly. -- The act provides a means
by which agricultural and forestal land may be protected and enhanced.
Any owner or owners of land may submit an application to the local governing
body for the creation of an agricultural or agricultural and forestal
district within such locality, provided that the owner or ownws own
at least 503 acres or more than 50 percent of the land proposed to be
included in the district, whichever is greater. Provided, however, that
no owner shall own more than 3,500 acres of land proposed to be included
within the boundarjes of all districts in the st ate. Land used Ian agricul-
tural and forestal production within such a district shall qualify for
an agricultural or forestal value assessment.

The organizational meeting of the Virginia Association of Professional
Soil Scientists was held in Charlottesville, Virejnia the weekend of
September 11 and 12, 1976.  The Constitution and Bylaws for the Association
were adopted by 50 soil scientists from 34 locations in Virginia. The
Association 1&s elected not to pursue state registration at the present
time, but does encourage its members to seek registration with ARCPACS.

WEST VIRGINIA

At the present time, we arc unaware of any legislation or ordinances
that have been passed or proposed in West Virginia that would affect
soil surveys.

The soil scientists in West Vir:;inia  ape currently making an effort
to secure certification. At this time this effort is still in the
organizalional stage. Various committees have been formed but no
formalized action has occurred.
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COMMITTEE 2

USE OF SOILS FOR WASTE MANAGEMENT

Charges:

The Committee was given three charges as follows:

1. Review and corrunent on report of Committee 3, Waste Treatment
on Named Kinds of Soils, 1977 National Technical Work Planning
Conference of the Cooperative Soil Survey.

2. Using the best guides available, rate the soil series in the
Northeast for receiving (nontoxic) biodegradabl~e  liquid and
solid wastes.

3. Identify additional research or study that is needed to assure
that the criteria used for rating soils is adequate.

Committee Members:

Dale E. Baker
James J. Burke
Lowell A. Douglas, Vice Chairman
Carl F. Eby
Darrell G. Grice
David E. Hill

James N. Krider
Raymond F. Shipp
Leonard W. Tritt
Peter I,. M. Veneman
John E. Witty, Chairman

Committee Report:



The basic charge to the national committee on waste management xas to
"improve national guidelines for waste trwtment on naned kinds of soi!s."
Because of time limitations it xas decide& that ne;u' guides could not
be d~eveloped  but a review and assessment be "la.& of how guides were
being used and what the regional differences concerning land applica,lion
of sewage sludge and manure might be.

Three work groups were set up to make the xvirws and assessment. The
folloxing is a summary of the 5 work @vup njlcrts.

Work Group I. Assess Nati~cnal  Applicati33  cf &ides to Soil Limitations.

A canvass was made of state and TSC Soil Conservation Service offices
to determine the kinds.~of  guidelines used in various states for rating
soils for land application of wastes and the uniformity of rating individual
soil series. About one-half of the responding states had not rated any
of their soils, however,, a fw of these states ind~icated  they had ev&:uated
the sails at a few sites on an individual requests  basis hilt they ap$axntl:y
did not use any publish4 ELlidelines.  IGet of these states felt there
would be a need to rate their soils in the rear future, or at least
rate the soils near more densely popuiated zress.

The remaining states have either dcvclopsd theSr o'r?l state guidelj~nes,
used the national guidelines (,Ihose attsched ~to Advi~sory SOILS-14, Ilay
8, 19*(j), or modified the national guidelines.

Information was avai~lable  from on+lx- 5 states for which t!lc ratings given
to individual soil series could be cornpared.  Thcsc ‘1 states were Ksine,
Michigan, Few York, Pennsylvania, and b$isconsin.

The ratirq:s given to individual soil series be~twcen Michigan and Vjisconsin
were nearly the same. Both states used the national guidelines. Discrepancies
in rating the same soil series between the two states ~vwc the resui~ts
of: 1. \,Jisconsin  used a sli~ghtly modified version of the national
@delines, and 7. The ranges in chzracterieticu  oi' it few soil series
rany:ed ac~css limj~ts used in th F guidelines rc:;u?tin:; in different iwler-
pretaticns bei.vcen  the two states.

Ratings given to series ccmmw to New York and !'ennsylvania and Haine
and New Yc1.k were  compared. (The ratings in these three states are in



application rates.) There were nany more discrepancies in the
ratings of soil series between these sta-tes as compared to Michigan
Andy Wisconsin. The major reason for the *discrepancies were that these
states developed their own @d?lines  end did not use the same soil
properties or limits in the guidelines.

Guidelines ware used uniformily  within states and use of national qidellnec.
resulted in more uniformity in rating the sari,,,  soil swies between states
than when a state developed their own guidelines.

Work Group II. Animal Manure.

Waste production can be divided into climatic re+@ons:

1.

2.

Moisture sufficient regions (percolation is dominani).  Dairy, poultry
arCI suint operations are common in this region.

Moisture tensi~on  rqions (percolation and cl-aporation are a.baLt
balanced). Feedlots for beef cattle finishing are common in this
region.

In moisture deficit refgions irrigation is an essen-tial  componefit  of

Moisture deficit regions (evaporation is dominant). Feedlots fw
beef and dairy cattle and poultry operations are coixmon Ian .this
region, also grazing with low animal density.

crop p-oduction. Applying feedlot waste OR irrigated land in placzs
has resulted in high NP-" level s in ground water. Presence of substratum
N03-N of geologic orisn XI some places h;p.s accentuated hazards of excess
NOJ-N in ground water. L,eaching  salts from manu~.e  with irri@tion srater
is essential to seedling estabiishment and minimization of salt dannge
of soils.

In moisture sufficient regions soluble salts from manure normally do
not accuqula-to  in the soil, however, salt concentration of the ground
water may increase.

Work Croup II recommended that cation exchange capacity ,and soil text.ue
be added to the national &delines as additional criteria to rate soils.
The cation exchange capacity would bc used as a measure of soil absorptive
capacity and texture would provide a means for rating trafficabilit,y.

Work Group III. Assess Guidelines for L;a.nd~ hpn! ictrtion of Scwa?e SJ,ud.%.

The guidelines in question concerns the maximum lifetime site application
of sludge-borne ruetals as given in Ad~visory  LVT-11, April :a", 1976.

2-3
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A review of the literature was made with special attention given to
assessing concentrations of Cd, Zn, and Zn/Cd ratio in plants &vown
on sludgetreated soils under field conditions. Attention was directed
primary to results from Alabama, Illinois, Maryland, Minnesota, and
Wisconsin because data were available on a common plant - corn.

The principal findings were:

1. Cadmium concentration in corn tended to increase with Cd loading
rate. The Cd concentration ranged from about 0.2 ppm to more than
22 ppm. Corn grown on soils with t'ne highest rate of Sludge applied
had the most Cd. Effects of soil differences were most evident between
Cd loading rates of 1 to 10 kg/ha.

2.

3.

0

4.

5.

Zinc concentration in corn also increased with Zn loading rates.
The Zn concentration ranged from about 70 ppm to nearly 400 ppm.
Soil differences were reflected in plant Zn concentrations at comparable
Zn loading rates.

Zinc/Cd ratios tended to be lower in corn grown in.Maryland and
Alabama than in corn grown in Minnesota and Wisconsin. Higher con-
centrations of Cd in corn grown on Ultisols than in Argiboralls
of Wisconsin appeared to influence how Zn/Cd ratios changed.

General observations indicate that soil systems tend to be overloaded
with high sludge applications so that the specific role of CEC becomes
masked out. Critical Cd levels have not been defined but corn will
have more than 5 ppm of Cd if Cd loading rates exceed IO kg/ha.

Presence of calcareous subsoils and substratum appeared to be as
effective as increasing CEC to minimize Cd movement from sludge-
treated soils through a food and feed chain.

Total analysis (carbonate fusion or HF treatment), acid extraction
(0.1 N HCI) and chelates have been used to assess heavy metal concen-
trations in sludges and sludge-treated soils, No one analytical
approach has been found to meet all needs for making assessments
of sludge loading rates on soils and their impact on environmental
quality and quality of foods and feeds.

Recommendations:

1. The work group recommends that soil pH and presence of oalcareous
horizons be considered as additional criteria for use when soils

2-4
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Charge 2 - Using The Best Guides Available, Fate The Soil  Series In The
Sortheast  for  Rece iv ing  ( Nontoxic,) Biodegradable Liquid And_ .-
Solid Wastes.

The Chai,rman  and Vice Chairman of Coroxittce  2 decided that Charge 2 should
be modified,  basically because of  t,he inadequacy of the current guides.
new guides were being prepared, and t i m e  and money  were n o t  avnilnbl~e  t o
r a t e  a l l  the s o i l  s e r i e s  inn the Nort.henst~.

This  sprins the Chairman of Committee 2 was asked to take leadership  (SCS)
in preparing i n i t i a l  d r a f t s  o f  needrd  new g u i d e s . It was thought that as
many  a s  sc’vcn guides m a y  bc needed dc}lendixl:;  npoo tice tylac o f  waste  a n d
w h e t h e r  o r  not the objcc.tive  is utiliz_it?cn  o r  d i s p o s a l . These guides
would replace the two guides that wcr;:  att ;ic:hed LO SCS Advisory  SOILS-14 ,
dated Nay 8, 1973.

T h e  modified  charge to the commi~ttee  was to: “Kcvirv  and Connncnt  on t h e
New Guides and ‘Test Them by Rating tt,e N o r t h e a s t  Henchmark  Soil  Series.”
Draf ts  o f  the  guides were p r e p a r e d  in conjuncti.on cri.th Conm~ittee  2  work.
The most recent draft, e n t i t l e d  “Guides II:,r Kat.jxg  S o i l s  F o r  Ciastr l%3nngement”
is attached as Appendix I.

All the benchmarksoi l  series in the Northeast were rated . The r;at i nzs
givorl the Bencluunrk  S o i l  Scrims f o r  C o n n e c t i c u t ,  t.jaine, Massachusetts,
New Hampshire, New York, and Vermont are listed in Appendix II. Those
for Maryland,  New J e r s e y ,  P e n n s y l v a n i a ,  Vi~rginiz,, and Tfest Virginia  are
list.cd  in Appendix I II .

2-5
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For the nearly level phases of benclmark  mils, the followinS  table shows
the number of series rated as having  slight, moderate,  or severe 1L~itations
for receiving the indicated kinds of waste or using the indicated nethod  of
disposal. The first number is for benchmark  soils in the New England states
and New York; the second number is for those in Xaryland.  New Jersey,
Pennsylvania, Virginia, and b!est  Virginia.

Slight Plod&ate SfVeKe

1 , !

manure  & food / !

Proc. Wastes i 11 , 15 23 , 22 _ _ 33 . 10

Munic.  Sludge :
& Ind. Org.Waste  ! o_;t 32 , 39 35 , 10

-

w a s t e  1120 Used
for Irri:. O,l 32 , 39 35 , 10- -_

Slow Rate
O,l 25 , 35 42 , 14

Overland Flow ;
2,4 21 , 33 ; 44 , 12
- b-w

Rapid Infilt. i
~: 5,rJ  : 5,2  ! 5: ) 48

----

Using the criteria and limits in the guides (Appendix I), most  of these
benchmark  soils have moderate and severe  limit:itions wltb very few having
slight limitations.

Are these ratings realistic or shouid  the criteria  and limits be adjusted?
If they are changed what should the new criteria and limits be?
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C h a r g e  3 - Idcnrifv  Additional Research Or Study Is Tc
Assure T h a t  ‘The Criteria Usrl  Ratins  hdeqnate.-.

research  n e e d s :

 S l u d g e-

How metals tl-.e
detcmining
t h e  CEC7

2. !tow metal.
and sesquioxide content aifect sorptioc  o f  hcsvy

heavy uetals

of s e w a g e  sludge

Conditions under which re-
solubilize ;gai~n.

F!anure

soil~s.

very p o o r l y  drained
for disposal of nitrogenous wastes to take denitri-
fication

1. Safe  rates  o f  appl i cat ion  on  named kinds oft so i l s .

2. E f f e c t i v e n e s s  o f  fragipan  so i l s  in  at tenuat ing  potential  p o l l u t a n t s
d u r i n g  l a t e r a l  ‘subsuriace flow while  keclpi.ne e f f l u e n t  c o n s t a n t l y
w i t h i n  the root  zone  o f  f orest  t rees  or  seasonal ly  by  agr icu l tura l
c r o p s .

74
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1. The cominittee  be continued.

2. The state soil scientists in the Northeast review the ratings
given the benchmark soils used in their state and report back
to Committee 2 any changes needed ir. the guides to better re-
flect how the soil should be rated. Reports due frowthe
state soils scientists by December 1, 197e.

3. The coinmi.ttee  prepare ,generzl  jiuideljnes,  by July 15, 1?79, for
?ianagement  of Soils for land Application of Kasre ?!aterials.

75
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6. waste Management.

Soils can be a medium for surface application of  organic wastes
and waste waters as a crop product,iou  rewurcc  as well as a medium for
treatmalt  and disposal. Success ful  systems requikc favorable soil
p r o p e r t i e s  t o  p r e v e n t  erlviruwwilt 31. damage. 7:hese  g u i d e s  a r e  b a s e d
upo”  defined  classes of orgarlic wastes and Waste w a t e r s  a n d  w h e t h e r
the  ob jec t ive  i s  (1) ut i l i zat ion  as  a  crop  product ion  resource ,  (2 )
d i s p o s a l  011 land in excess  of the crop “ecds, or (3) l a n d  r e c l a m a t i o n .
Kinds  o f  organic  wastas  co”si,dered  arc : 1. ma”ur’t:  a”d f o o d  p r o c e s s -
i n g  wastes;  2 . muni~cipnl sewage s l u d g e R~KI  iudustrial  o r g a n i c  w a s t e s ;
and 3. loggi~ng, wood proccssi”g, and scparnteri a”d shredded municipal
organic waste. Vlaste water  i”c.lud;.s munic.i~p.ll~  a n d  f o o d  p r o c e s s i n g
waste water and lagoon effl.ui:nt.

The n i t r o g e n  co”te”t  of organic.  waste  ranges from low to  h igh.
The availability of  nitrogen for crop uti!.i.zation  genera l ly  depends
on the  n i trogen  co”te”t  of the w~zst.e. Organic  wasti: high in nitrogen,
61.8 percent , dry  weight ;  C:N ratio <20:1),  upo” d e c o m p o s i t i o n  i n
s o i l , immfdiatcly  irxrcasc  t~hc so i l ,  nitroge”  in a fonr, t h a t  i s  a v a i l -
ab le  to  crops . Orgzrwic waste rrit,h n msdiuoi l,evel o f  “itrose”  ( 1 . 2  t o
1 .8  percent ,  dry  weight ;  C:t: rot,io of 20 to 30:1),  u p o n  d e c o m p o s i t i o n
i n  suil, result~s  in a” i”itin1  period  i.n which m u c h  o f  t h e  r e l e a s e d
n.itroge”  is immobilized by the soil  microf~lorn. T h i s  i n i t i a l  p e r i o d
i.s t h e n  iollowd  by a” iwreasc 1~1,  :;oil~ Iji:rog:fn  i n  ii forr.i t h a t  i s
avai lab le  to  crops . Orgslliz  ‘W~E:L(I I  cv.: i” !~i t’rogcn (<I . 2 percent,  d r y
weight;  C:N ratio >30:1), l.~pi~”  uecociposit  iun i;, s o i l ,  may r e s u l t  i n
a  t i e - u p  o f  s o i l  n i t r o g e n  Jo” a for;!i ur~iavailable to crops f o r  s e v e r a l
months. This is c.aused by  the  compet i t ion  o f  the  so i l  microf~lora
w i t h  the crop  for  a~vailablc  r;i~troge”. If crops are t.o be grown, then
a d d i t i o n a l  nitroge”  needs to be added  to raise the. a p p a r e n t  n i t r o g e n
content  o f  the  0rgani.c.  mater ia l  up t* 1.2 to 1.5 percent on a dry
w e i g h t  basi.s just to satisf~y the needs of the m i c r o f l o r a .

B a s e d  o n  their capabilit.ies  and l~imitntions,  soils ore r a t e d
s l ight ,  modcrate , o r  scverc fol- t h e  u t i l i z a t i o n  o f  o r g a n i c  waste  a s
a c r o p  productiuil  r~sourcc  f o r  plnn~ nut:ti~e”ts Zi”LI  “SF of  waste water
f o r  irrigati,on. I,iquids that:  3,~~ rr~la~ivcl~y  high i” n i t r o g e n  i n  w h i c h
t h e  a p p l i c a t i o n  rate is controlled  more by  the  n i trogen content  rather
than amount of water the soil can safe ly  absorb  arc  considered as a
crop  product ion  resource  for  p lant  nutr ients  and  “ot a resource for
i r r i g a t i o n  water. Soi~ls are :ilso rated as sleight,  m o d e r a t e  o r  s e v e r e



for the disposal of waste water on land using the following processes:
1. slow rate, 2. overland flow, and 3. rapid infiltration

Limitations as a result of periods of soil freezing or excess
precipitation, which cause unfavorable soil conditions for receiving.
wastes;are  not considered in these gtiides. Storage facilities need
to be available during these periods. Figure 1 can be used for esti-
mating storage days based on climatic factors.

(a) Manure and Food Processing Waste.

Manure is the waste excreted by livestock and poultry. It
will usually change consistency in storage or treatment,
depending upon bedding added, and whether it is diluted or
allowed to dry. Food processing wastes are usually peelings,
stems, leaves, pits, soil particles removed in washing and
damaged sections of the fruit or vegetable. Most mil,k and
cheese wastes are in liquid form. Also, most meat processing
wastes are of liquid form, as the solid portions are usually
sold as a by-product; the exception to this is the paunch
manure.

Manure and food processing wastes have low to high nitrogen
content. They are generally nontoxic to plants except where
lye-peeling is used in food processing. The material considered
is either solid or slurry except liquids with high notrogen
content 0300 ppm N) is included, i.e., application rate is
limited more by high nitrogen content than by water needed
for irrigation or the amount of water a soil can safely absorb.

The soil properties and features considered are those that
affect soil absorption, plant growth, susceptibility to
wind or water erosion, and application of wastes. Properties

. that affect absorption are permeability, depth to high water
table, depth to porous bedrock, and available water capacity.
Soil reaction, sodium adsorption ratio, and salinity are
soil properties considered that affect plant growth. Wind
erodibility group, erosion factor, slope, and susceptibility
to flooding are used to measure the potential for wind and
water erosion. Stones can interfere with application of the
waste.

The soil rating guideline (Table a) is based on utilizing
the nutrients in the waste for crop production and are not
directed toward reclaiming or restoring critical areas. ‘1

77
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FIGURE 1

ESTIMATED STORAGE DAYS E%ED
ONLY ON CLIMATIC FAQORS (2)

FK@lEPA 625/l-77-008 Process Design kwal for Land Treatment of Municipal Wastewater



(a) MANURE AND FOOD PROCESSING WASTE
LIMITS RESTRICTIVE

PROPERTY : SLIGHT :boDERATE : SEVERE : FEATURE
-

Permeability (IniHr) (6
(O-60") :

Depth to High :
Water Table (Ft)

Slope

Erosion Factor
(K)(Surface
Layer)

Available Water
Capacity (In)
(O-60")

0epth to
Bedrock (In)

Fraction>3"
(Wt Pet)
(Wt Ave to 40")

Sodium Adsorption
Ratio (Great :
Group)

Salinity(mmhos/cm)

x.5

O-8

<.35

>20

<25

Wind Erodibility: 3,4,4L,5,6,  :
Group : 7,8

6-20 : )20

0.5-1.5 : &.5

8-25 : >25

.35-.45 : > .4&i

3-6

10-20

25-50

____

4-a

1.2

71Flooding - : None : Frequent
: Rare
: Occasional :
: Protected :

Soil Reaction >3.6?/
(Surface Layer : i <3*6

<3

: (10

: 250

: )12
:(Natric,
: Halic)

: 78

: ___

: ___-

: Poor Filter

: Wetness
: Pending
: Trafficability

: Sloped

: Erodes Easily

: Low Absorption

: Depth to Rock

: Large stones

: Excess Sodium

: Excess Salt

: Soil Blowing

: Floods

: Too Acid

l/ Rate moderate if slope is (8 percent,

@_/ b:astes should not be applied prior to an anticipated flood occurrence
(e.g., spring thaw and rains).

7.3
Af Soil should be limed to meet crow resuiremevts hefor+ the wastes are anplied.
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(b) Municipal Sewage Sludge and Industrial Organic Waste.

a

Municipal sewage sludge as referred to here is the residual
product remaining from the treatment of municipal sewage.
It is composed mainly of cell  mass, bacteria cells primarily
which have developed during secondary treatment and which
have incorporated soluble organics  into their own bodies.
Sludge also contains small amounts of sand, silt, and other
solid debris. Industrial organic waste (a description is
needed). Also included is septic tank waste.

Municipal sewage sludges and industrial organic wastes have
low to high nitrogen content. Some may contain constituents
toxic to plant growth or hazardous to the food chain (heavy
metals or exotic organic compounds) and should be chemically
analyzed prior to use. Some may also have hazardous numbers
of pathogens if not treated to reduce their numbers. These
wastes are either solid or slurry. Depending upon solids
content they can be moved by auger, conveyor, or pump.

The soil properties and features considered are those that
affect absorption, plant growth, susceptibility to wind or
water erosion, potential for ground water pollution and ap-
plication. Properties that affect absorption are permeability,
depth to high water table, soil reaction (this property also
affects plant growth), cation exchange capacity, depth to
porous bedrock, and available water capacity. Soil reaction,
sodium adsorption ratio, and salinity are soil properties that
affect plant growth. Wind erodibility group, erosion factor,
slope, and susceptibility to flooding are used to measure the
potential for wind and water erosion. Permeability and depth
to high water table affect the potential for ground water
pollution. Stones and depth to high water table can interfere
with application of the wastes.

The soil rating guideline (Table b) is based on utilizing the
nutrients in the waste for crop production and are not directed
toward reclaiming OK restoring critical areas.

(c) Carbonaceous Material Used as Soil Conditioner and Stabilizer.

These materials include wood processing wastes, leaves, straw,
stover  , some paper products, manure, and municipal sewage
sludge. Except for manure and sewage sludge they are generally
very low in nitrogen. These wastes are solid and some can be
spread by using blowers.

2-13
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(b) MUNICIPAL SLUDGE AND INDUSTRIAL ORGANIC WASTE

LIMITS RESTRICTIVE
PROPERTY : SLIGHT : MODERATE : SSVERE : FEATURE

Permeability (in/hr)
(O-60")

: G

Depth to High Water
Table (ft)

: >1.5

Cation Exchange Capacity : >15
(meq/lOOg)(wt ave to 20"):

Slope (pet)

Erosion Factor (K)
(Surface Layer)

Available Water
Capacity (in)(O-60")

Depth to
Bedrock (in)

Fraction >3 in
(wt pct)(wt ave to 40")

Sodium Adsorption
Ratio (Great Group)

Salinity (mmhos/cm)

Wind Erodibility
Group

Floodin&

Soil Reaction
(pH)(Surface Layer)

: O-8

: c.35

: >6
: _~

: >4yl

: <25

: _--

: (4

6-20

: 0.5-1.5

5-1.5

8-15

: .35-.45

3-6

: 20-40

: 25-50

: _-_

4-8

Z3,4,4L. : 1,2
:5,6,7,8  :

) i20 Poor Filter

: co.5 : Wetness
: Pending
: Trafficability

: <5 : Low Adsorption

: >15 : .Slope

: >.45 : Erodes Easily

: <3 : Low Absorption

: <20 : Depth to Rock

: >50 : Large Stones

: >12
:(Natric,Halil)

Excess Sodium

: >8 : Excess Salt

: ___ : Soil Blowing

:None : Occasional: Frequent : Floods
:Rare :
:Protected

: ,6.4 : 3.6-6.4 : c3.6 : Too Acid

l-/Wastes should not be applied prior to an anticipated
flood occurrence (e.g., spring thaw and rains).
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A specific guideline table has not been prepared for
rating soils concerning the utilization of these materials
when used as a soil conditioner or stabilizer. They can be
used as a mulch or soil conditioner for stabilizing critical
areas, in land reclamation, or in landscaping. Necessary
precaution is needed to prevent removal of the material
from the site by wind or water erosion. Also if municipal
sewage sludge is used on land which will, in the future,
be used for the production of food chain crops, it is
important that maximum lifetime site application of sludge-
borne metals does not exceed that specified in Municipal
Sludge Management: Environmental Factors, October 1977,
MCD-28, EPA 430/9-77-044,  pages 18-22, or not exceed
regulatory guidelines adopted by the individual state(s)
if the state regulation is less.

(d) Waste Water Used For Irrigation.

The waste water considered is from municipal waste water
and food processing plants and lagoons.

Municipal waste water is the waste stream from a municipality
containing domestic waste and possibly industrial waste (if
there are industries emptying into the collection system.)
It may be raw sewage (untreated), although this is rare, or
it may be waste water which has received either primary or
secondary treatment. Food processing waste water is the waste
water resulting from the preparation for public consumption
of fruits, vegetables, milk, cheese, and meats. They can be
high in sodium and chloride content. Lagoon effluent as
discussed here refers to the effluent from a lagoon used to
treat either domestic wastes or animal wastes. Domestic
wastes are very dilute and the effluent from a lagoon
treating them will be very low in carbonaceous and nitrogenous
matter. Nitrogen content ranges from 10 to 30 mg/l. Lagoons
treating animal wastes may have an effluent much higher in
concentration of these materials, mainly because the manure
has not been diluted as much as domestic wastes. Nitrogen
content varies considerably but will be from low to moderate
(10 to 1000 mg/l).

Nitrogen content is low in most waste waters but some may
have limited use for irrigation without dilution with other
water because of relatively high nitrogen content. Some
waste waters may cause sodium or salinity increase in the
soils in arid and semi-arid regions, but this is generally



(e)

not a problem in humid regions. The heavy metal content
of effluents are usually low, however, chemical analyses
should be made prior to use.

Soil properties and features are listed that need consid-
eration in the design, construction, management, and
performance of a waste water irrigation system. Those
properties important in design and management are: high
water table, available water capacity, permeability,
USDA texture, wind erodibility, erosion factor, slope,
and flooding. Soil properties or features that influence
construction are stones and depth to bedrock or cemented
pan. The properties that affect performance of the system
are depth to bedrock or cemented pan, presence or absence
of a fragipan, bulk density, sodium adsorption ratio,
salinity, and soil reaction. Cation exchange capacity
also affects performance and it is used here as an estimate
'of the capacity of a soil to absorb heavy metals.

The soil rating guideline (Table d) is based on utilizing
the water for moisture for crop production and not directed
toward the disposal of the waste water. If disposal is the
primary objective, use either Table e, f, or g.

Slow Rate is the process by which waste water is applied to
the land at rates normally between 0.5 and 4.0 inches per
week. The primary purpose is waste water treatment or dis-
posal rather than irrigation of crops. The applied waste
water is treated as it flows through the soil, with most
of the treated water percolating to the groundwater and
some entering the atmosphere by evapotranspiration. Surface
runoff of the applied water is generally not allowed.

The waste water considered is from municipal waste water and
food processing plants and lagoons. Municipal waste water
is the waste stream from a municipality containing domestic
waste and possibly industrial waste (if there are industries
emptying into the collection system.) It may be raw sewage
(untreated), although this is rare, or may be waste water
which has received either primary or secondary treatment.
Food processing waste water is the waste water resulting
from the preparation for public consumption of fruits,
vegetables, milk, cheese, and meats. They can be high in
sodium and chloride content. Lagoon effluent as discussed
here refers to the effluent from a lagoon used to treat
either domestic wastes or animal wastes. Domestic wastes
are very dilute and the effluent from a lagoon treating
them will be very low in carbonaceous and nitrogenous matter.

03
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(d) WASTE WATER USED FOR IRRIGATION

PROPERTY
LIMITS

:SLIGHT : MODERATE : SEVERE RESTRICTIVE FEAT%% -

Fraction >3in :<25 I
(wt Pct)(O-40"):

Depth to High : 73
Water Table :

(Ft)

Available Water : >4 :
Capacity (In) :
(O-40") :

USDA Texture :cosL,sL, :
(Surface Layer):FSL,VFSL, :

:L,SIL,SI,  :
:SCL.CL. :

0 :SICi L :

Wind Erodibility:4,4L,5,6,  :
G?Xllp : 7,8

Permeability :>0.2
(1n/~r)(0-60") :

Depth to Bedrock: )40
(In)

Depth to
Cemented Pan

; >40

(In)

Fragipan (Great : ----
Group)

Bulk Density : <I..7
(g/cc)(O-40') :

Slope :<3

Erosion Factor(K) (.35
(Surface Layer :

0 Flooding :  N o n e
Rare

25-50 >50

0.5-3 x0.5

2-4 (2

LVFS : COS,FS,VFS
LS,LFS

SC

3

SIC, c

192

0.06-0.2

20-40

<
0.06

<20

20-40 (20

Protected

: All Fragi.

> 1.7

3-8

.35-.45

: Occasional

____

>8

).45

Frequent

Wetness
Pending

Droughty

Fast Intake

Slow Intake

Soil Blowing

Peres Slowly

Depth to Rock

Cemented Pan

Rooting Depth

Rooting Depth

Slope

Erodes Easily

Floods

2-17



Can't.: WASTE~WATER FOR IRRIGATION ~..~

LIMITS :4 RESTRICTIVE
PROPERTY :SLTGHT : MODERATE ~':SEVERE FEATURE

Sodium Adsorption ----
Ratio (Great :
Gr0llp)

Salinity(mmhos/  : (4
cm)

Soil Reaction >6.4
(Surface Layer):

Cation Exchcnge : 715
Capacity (meg/ :
iOOg)(Wt Ave :

0

to 20"91//  :

__d.. i 212

4-8 : ,a

3.6-6.4 : (3.6

5-15 : <5

Excess Sodium

Excess Salt

Too Acid

Low Adsorption

l-/Disregard CEC if heavy metal content is low in the applied water.

I’

I
:..

8d- 2-10



(f)

Nitrogen concent ranges from IU to 30 mg/l. Lagoons
treating animal wastes may have an effluent much higher
in concentration of these materials, mainly because the
waste has not been diluted as much as domestic wastes.
Nitrogen content varies considerably but will be from low
to moderate (10 to 1000 mg/l).

Nitrogen content is normally low. Heavy metal content is
usuaLly low, however, chemical analyses should be made
prior to USE.

The soil properties and features considered are those that
affect absorption, plant growth, susceptibility to wind or
water erosion, and application of wastes. Properties that
affect absorption are depth to high water table, available
water capacity, permeability, depth to porous be~drock, soil
reaction, and cation exchange capacity. Soil reaction,
sodium adsorption ratio, and salinity are soil properties
that affect plant growth. Wind erodibility group, erosion
factor, slope,  and susceptibility to flooding are used to
measure the potential for wind and water erosion. stones
can interfere with the application of the wastes.

The soil rating guideline (Table e) is based on land
treatment of waste water and not directed toward using
the water as a source of moisture for crop production,
however, crops are usually grown as a part of the soil-
plant treatment process.

Overland Flow is the process by uhich waste water is applied
to the upper reaches of sloped land and allowed to flow
across a vegetated surface to runoff collection ditches,
sometimes called terraces. Length of run is generally 150
to 3cJo feet. The waste water loses solids and nutrients
to plant and soil surfaces as it flows in a thin film down
the relatively impemleablc  slope. f-lost of the water reaches
the collection ditch; some is lost by cvnpotranspiration  and
a small part percolates to the groundwater.

The waste water considered is from municipal waste water
and food processing plants and lagoons. Municipal waste
water is the waste stream from a municipality containing
domestic waste and possibly industrial waste (if there are
industries emptying into the collection system). It may
be raw sewage (untreated), although this is rare, or it
may be waste water which has received either primary or
secondary treatment. Food processing waste water is the
waste water resulting from the preparation for public

2-19



(e) SL.OW RATE

PROPERTY

Fraction 3 in
(Wt Pet) (Wt Ave to 40"):

Depth Td High Water
Table (Ft)L/

Cation Exchange
Capacity (meg/lOOg)21
(Wt Ave to 20")

Slope (Pet)

Available Water
Capacity (In)(O-60")

(In/Hr)

Depth To Bedrock (In)

Erosion Factor (K)
(Surface Layer)

Flooding

Sodium Adsorption
Ratio (Great Group)

Salinity (mmhos/cm)

Soil Reaction (pH)
(Surface Layer)

Wind Erodibility
roup

(25 i 25-50

>3 :

>15 :

1.5-3

5-15

<6 : 6-12

)6 ': 3-6

0.6-6.0 : 6.0-20

PO

<.35 :

None  :
Protected :
Rare

-___

(4 :

)6.4 :

: 3,4,4L.5,6,7,:
: 8

0.06-0.6

40-60

.35-.45

Occasional :

____

>50

( 1 . 5

<5

: Large stones

: !Jetness
: Ponding

: Low Adsorption

?12

<3

: Slope

: Low Absorption

> 20

< 0.06

( 40

: Peres Fast

: Peres Slovly

Depth to Rock

7.45 : Erodes Easily

Frequent : Floods

712 ; Excess Sodium
: (Natric,Halic)

4-8 78 : Excess Salt

3.6-6.4 : (3.6 : Too Acid

1.2 : ---- : Soil Blowing

L/If water table is>3 feet during period of application, disregard
depth to water table.

L/Disregard CEC if heavy metal content is low in the applied water.
8-7
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consumption of fruits, vegetables, milk, cheese, and
meats. Nitrogen content is variable. They can be high
in sodium and chloride content. Lagoon effluent as dis-
cussed here refers to the effluent from a lagoon used to
treat either domestic wastes or animal wastes. Domestic
wastes are very dilute and the effluent from a lagoon
treating them will be very low iri carbonaceous and nitrogenous
matter. Nitrogen content ranges from 10 to 30 mg/l. Lagoons
treating animal wastes may have an effluent much higher in
concentration of these materials, mainly because the manure
has not been diluted as much as domestic wastes. Nitrogen
content varies considerably but will be from low to moderate
(10 to 1000 mgll).

Nitrogen content is normally low. Heavy metal content is
usually low, however, chemical analyses should be made prior
~to use.

The soil properties considered are those that affect absorp-
tion, plant growth, and design and construction of site.
Properties that affect absorption are depth to cavernous
bedrock, soil reaction, and cation exchange capacity. Soil
reaction, permeability of the surface layer, salinity and
sodium adsorption ratio are soil properties that afEect
plant growth. Slope, permeability within 6 to 20 inches,
depth to high water table, flooding, depth to bedrock, and
stones are soil properties that influence design and
construction.

The soil rating guideline (Table f) is based on treating the
waste water and not directed toward using the water as a
source of moisture for crop production, however, the area
is vegetated because plants are a necessary part of the
soil-plant treatment process.

(g) Rapid Infiltration.

In rapid infiltration the waste water is applied in a level
basin and it percolates through the soil and the treated
water eventually reaches the ground water. Application rates
range from 4 to 120 inches per week.

Because thickness of material needed for proper renovation
of the waste water is mire than 72 inches, geologic and
hydrologic investigations during the early planning stages
are needed to determine the potential for pollution of ground
water.

2-21



(f) OV!ZRIAWD FLOW

PROPERTY LIMITS RESTRICTIVE
: SLIGHI MDERATE SEVERE FIXTURE

,

Slope (Pet)

Permeability (in.hr) :
(within 6-20")  :

Depth To High
Water Table (Ft.) :

Flooding

Depth to Bedrock (In):

Salinity (mnhos/an) :

Sodium Adsorption :
Ratio (Great Group):

Soil Reaction
@H) (Surface Layer;

Fraction >3 in
gut Pet)

Cation Exchange
Capacity (rneq/lOOg)Yi

(Wt Aver to 20") :

2-8 IO-Z, 8-12

co.2

>20

: 0.2-2.0

>l : 0.5-l

None
Protected
Rare

: Occasional

>60 i 40-60

~8

___

: 8-36

>3.6

: ___

<?..6

<25

>15

: 25-50

5-15

: a12 : Slope

: 72.0 : Seepage

: Wetness
: Ponding

: Floods

: co.5

: Frequent

<40

: >16

: >12
:(Natric,Halic):

i Depth to Rock

: Excess Salt

: Excess Sodium

: Too acid

: >50 : Large Stones
.( :

: <5 : Low Adsorption

l-/Disregard  CEC if heavy metal content is low in the applied water.

0
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ESL”LmE ic O-R%:MOd-“~tW~S o-2s%.:sc”-Lov  absorp. “-)%:sev-uecnear

moo  PROC. 4_2r.:~,~~-slopc,uecnrsr 257.:sev-slope,lov absorp.
WAS*ES j 725%:Sev-slope

_-.________---; ________________________~-~~_~~~~~~~~_.--.____-~~~~~~-----~~---~~~~--------- I___________________.---_~~~~~~-_---_-_

w°K. SL”DCE ‘o-s%:“od-toa  acid.lou wlsorp.
& Iti”. ORC. j&*5%:“od-

O-,57.:sev-  depth  co rock 0-3%:Se”-uecnes*
slope,tao rcid.lou  adsorp. l%%:se”-slope.  depfh  to rock

UAsTf
j15_25%:Sev-slope

______________t______________________________________._____________-______________  _____  _ ______ ______ _______ _ _____________________  _

UhSIT. “20 .0-3%:ELod-percs  Slovly,tOb  acid,lwd o-~:se”-dro”ghty.depCh  co rock O-,%:Se”-WeC”eSS
“SE0 FOR ,3_s%:nod_slope,perCE  51ovly,coo acid
IRRnxTION  : 10s adsorp.

5%25Z:sev-slope
____._-____.__.___.......____--..----_~-----~--------------

I too acid
j12-25%:Sev-slope

,-6%&v-percs rlovly
rc%:se”*rlope,perca  .1ovly
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slope,too  acid j 1ow  adsarp.
skqx.lov absarp.,roo  3cid

____________________------------------------------------------------~.

0,
___,
i o,

_._

0

-3%:Se”-“ecness,  percs fast

__________________-_----------------
-3%:sev-percs  fasc,“erness

____________________________________

-Y.:sev-shallow to var_er

.

iI
1;__.,I1



_,__--..

t:
Y

:

:

:

:

s
F
:



_________--_,
WX.SL.“CCX;E
b ho. tm.
WASTE

swu RATE

_.,

. .

. .

_.

. .

RAPID
IWILT.

. .

: :

! 1,~
:. -,

0.

-1,:
1

.I_.

1 0.

.?..

jo.
-1..

! 0.

.~_.

10.

-8%:sev-wetness

LI-’
__1.,_I

i.___/a.___
0

,___

ia



MANmE &_____________~_____::...__........1.._:;~~~~~~~~~~_~___~____~_~__.___~__~~~________.________~__________: O-8%:Mod-paor  filtcr,lou  absorp. I II-v.:.se”-erades easily,  floods
FcaJ  mm. : 8-25i.:Mod-poor fllter,rlape,lou absorp

W%:sev-slope

MlmC.SL”DzE O-15%:Sev-lou adsarp. ;0-3%:Se”-erodcs  easily,fioodr
& IND. ORC.

O-@.%:“od-law  adsorp.,~oO  acid

WASTE
! *-15%:Mod-la”  adsorp.,slope,too  acid  i

1X%:sev-low  adsorp.,slope 15tZ:sev-slope I

.  ..~.........1~...~.~_~~_~_~~_~__~~______-----------~------~--~~~~~~~~~~~~~~~____-~~~_____~_~~~~~~~~~~~~~~~~~~~~~~~~~~~~____~_~~~_________________________________

WASCE  “9 0-.s%:sev-fast I”take.lo” adsorp. O-w.:seu-erodes e~sily,flaods
“SE0 FOR  :

O-3%:Mod-ucCncss,percs slouly.rooting  :

 i
dcpth.too acid,tou  .dsorp.

,-B%:Mad-ue~“ess,percs sio”ly,roori”g’
deprh.slope,coa  acid,lou adsorp.

! e+%:Sev-fast  i”take,slope,lou  adsorp.~c ; e+%:Se”-slape
. ..~~.~~.._._i_.--------~~~~~~~_~___~~___------~~--~~~~~~~~~~~_~_~~____~_________~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~_~~~~~____~______~_____~~~~_.

SLOW  RATE : 0-12%:se”-lo” adsorp.  .lou absorp. / 0-3%:Se”-verness,erodes  ea*ily,floods O-6%:Mod-u~cness.lo”  adsorp.,percs,
/ *lody,too acid

I ! ~6-1Z%:Mod-uetneSS,lo”  adsorp.,slope, [
percs slouly,too acid

i lNZ:Scv-low adsorp.,slope,lau ! E+%:sev-slope
absorp.

,
_________‘___,_‘_~_~______~_____________-------~--~-~_______.____________________------~~------~~~~--~~-~~~~~~~~~~~~~~~~~_________,~_~~__~~~~_~_~~~~~~~~~~~~~~~~~~.

“,“~lANO / O-12%:Sev-percs  fasL,lov adsorp. O-w.:sev-pert.  fast,floods 0-1Z%:Sev-percs  fast
/ 12+%:Se”-slope,percs *asc,1ou adsorp. 12+%:Se”-slope,percs  Last

_--______-___ ,______________________________________t  ________________  __________________  _---_-.-____.--.-____._.__  _________________~__________I___________________~.
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hiI%.  SLUDCF.
b IND. ORG.
WSTE

.1_

I.+_,

RAPID
INFILT.
______________, _I_.

I

severe-percs  slouly, shallov ’ Severe-pcrcs  slouly,shallou to
to water I_____ water

.__________________________________  ________________________________.

.I_
I
I
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OTRELI*):  Fl”e-silry,mtxed,mesic
Typic  Ochraquutcs

severe-vecness

____________________________________

severe-wetness

PENN:  Fi”e-lo~y,mixed,mesIc-
“lCiC  ,,apludalfs

Ho&rate-low .dsorp.

.____________________________________

Moderate-law  adsorp.,lou .bsorp..
depth  to rock,caa  acid

- ..- ~.-~------._.. .__

k&rare-lo” abarp.j-
,_!_.

I

.I,
,__,

.__,

.--

.i

I_ _

.!.

I

!
_;_

I_ _

I_ _
_ ._

____________________---------------,

Hoderate-low  adsorp.,lou  abaorp.,
Depth  to rock,coo  acid

SLOW  FATE

OVERLAND
FLOW

seuere-vecness

severe-percs  slcdy,shall.v TO

water

.________i__________~~~~~~~-~~~-~~-~-

___________.

RAPID
INFILT.

___________________________________

severe-per.3  slovly

L_____.__.~..~.~....~~~~-~~-~~~

severe-rhallou  LO waterSevere-shallow  to uacer

.____________________~~_~_~~~~~~~~~~





I---- -’
IIAYmRE  &
Fom PROC.
WASTES 1 severe-h4 .&s.orp.

‘__________-_  ____---_____________________________-

.-___-----____-_____________________

edercxe-erodes  easily -1 ‘~-----T Sli$hC.-_~~_--__~~~_~____~~___~__~~~______~  ____________________~--~_~~~~_~~______.____~~___~___~~_________________~.
Moderate-low  adsorp.,erodes  easily,  / bcvere-low  adsorp.,erades easily Moderate-low  adsorp.,

coo  acid too acid

/
noderare-erodes  easi1y.too ( S e v e r e - e r o d e s  easily,l.w  adsorp. NOdeeate_UeE”C5S,pe~Cs  slow.

acid,  low adscrp. , too  acid,low  adsorp.
1

-_---__-___-_____________________’  _________________---~---~~---~-~~~~-~~.~~~~~~___~~~~~____~______________

Moderate-10” ad*arp.,erodes easily,

[

Severe-low adsorp. MO&race-law  adsurp..
COO  Kid werness,percs slowly.

co.3  acid
~~~~~_~~~~~~~__~“_~~~~~~~~_~~~______,___-~-~~~--~~~~~~~~~~_~~~~~~~~_~~~~_~__.~---~-~~~~-~~~~~~~-~~~~~~~~~~__~~

ModeraCe-seepage 1 Severe-lo” adsorp. Slight

I_______-____________________________ I-------- /______---______---_-___-______  _-___--___-_____________________
severe-percs  slorly,shallou to severe-percs  *lowly Severe-percr  slowly,

uater
______~~L___________________________i___~_~~~~~-~~_~~~~~___~~~__~___~~___~__
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NORTH~AS'TCRN COOPCI'ATI~VE  SOIL SLIRVEY CONFEKEXX

JULY 17-22, 1978

REPORT Or COPX1TTf.E  3. INVENTORY AND USE OF SOILS IN 1'ORI:STllD RLXIONS

Members of the Coumittec were:

ctmirnan - Wjlliam F. llatfjeld

Vice Chairman - Robert V. Rourke

Pdchnrd Alvis
Peter E. Avers
Kenneth C. Bracy
Charles Br~eeding
Jean Hsher

P. \!illian, Ilahncuberg
Walter I?. Russell
Earl L. Stone
R. A. Struchtcmeyer
Roman 0. Wilson
David L. Yost

Chalrcs to tlrc Comnl.ttee:_ L____~-----_-___-.~

1. Detcrmlnc the specificity of the soils Informtjon (n.appinp,
detail and inter-pretations) needed for conservation planning in
both private and nonfcdcrnl forests.

2. Determine whether "Erosion Guard" in Woodland Interpretation6
in the Northeast should be replaced by establishing limitation
ratings for Roads and Skid Trails.

3. Identify additional research or study that is needed to assure
the adequacy of soil survey data for conservation planning in
forested areas.

Reconmendat3.ons  of the Conmittce:___~

Cha r g e~

A.

B.

C.

Federally managed land would be jncluded in conservation
planning whenever proper agreements exist between the
appropriate agency and S.C.S.

Soil aurveya my utilize mixed intensity lcvels whenever the
user's needn are met by so doing and would pose little problem
to conservation planning.

Soil survey investigations in the Northeast for order 3 soil
surveys should continue to bc at a reference taxa not higher
than series whenever possible. The interpretatjon of the order
3 soil mapping unit that is an associat3on of scrics would be

3.1



based upon the integration of the soil serjes involved as des-
cribed in the mapping un-i.t. [An cxnmplc of on estimation of
slope and aspect through coruputcr compilation at V.P.I.,
Blacksburg, Vn. is anlended to this report.]

n. It is rcconrmcnded that WC cont-lnue to dctcrrrL1ne the intensity
of the soil survey required in forested areas by considering:

1~ . r&niwunl size of nianagcment unit

2. productive and other potentials of soils

3. expense and tfnje ruquircd after the nlapping has been cow
plctcd to provide data needed for general rlnnagenlent  and
operational decisions

cr. interpretations must continue to be adequate to uect the
demands of the users.

A. It is rec"mn:cnded  that guidelines for ratlog of woodlnr~d road
and skid trail erosion be developed  that reflect the soil and
site conditions that could result In serious gully erosion.
These guidelines should be developed by July 1, 1979.

B. It is rccomrlcnded  that erosion hazard renlain  in woodland
interpretations.

Charge 3.

A. It is recommended that committees be eotablished at state level
consisting of interested S.C.S., forest service, 
station, private conccms
inlplenlentation reconmendations  wl~th prelj~xuinary
reportsSeptenlber 1 ,  1 9 7 9 .

1. Compile yield data front differing soil and tree 

Improve and refine site index curve6 altcmatj~ve
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1978 NORTHEAST COOPERATIVE SOIL SURVEY CONFERENCE

Storrs, Connecticut July 18-22, 1978

Report of Cormuittee  4

Soil Potential Ratings for Selected Uses

Charges:

a. Develop a list of those soil and site related criteria significant
to the preparation of soil potential ratings for the use of soils
as cropland, pastureland, woodland, wildlife habitat, and recreation.

b. Based on the above lists, develop a procedure for preparing soil
potential ratings for the use of soils in the Northeast as cropland,
pastureland, woodland, wildlife habitat, and recreation.

c. Identify additional research or study that is needed to adequately
develop soil potential ratings for the above listed uses of soils.

Committee Members:

R. E. Francis
R. E. Hartung
V. M. Hicks
W. C. Kirkham

N. A. McLoda H. C. Uhlig
A. L. Oleson Dr. W.A. vanEck,
0. N. Rice,Jr.,Chairman Vice Chairman
L. H. Rivera F. 3. Vieira

H. W. Winkley
I'. G. Wolfe

Recommendations of the Committee:

1. That the soil and site limitations used in developing soil potentials
be identified from the limitations guides listed below:

a. Recreation uses - The guides in National Soils
Handbook Section 403.

b. Woodland - The guides in Woodland Interpretations
for Soils in Land Resource Areas of the Northeast.

c. Cropland and Pasture - The draft guides contained in
this report.

d. Wildlife habitat - See recormnendation  No. 3.

2. That soil limitation guides prepared by the TSC or National office
for use in preparing soil potential ratings be reviewed by states
and cooperating agencies before they~are issued.



0
3.

4.

5.

6.

7.

no

a 1.

2.

That soil interpretations for Wildlife Habitat be continued to be pro-
vided as they have in the past (see Soils Memorandum-74). Soil potential
ratings should be developed where there is necessary interest and need
is exhibited.

That, as a supplement to the basic procedures for preparing soil potential
ratings as presented in National Soils Handbook Section 404, the examples
included in Appendixes 1 and 2 and the discussion of change be used in
preparing soil potential ratings.

That greater emphasis than contained in NSH Section 404 be given to
obtaining substantial participation by local subject matter specialists
outside SCS when developing, for a specific area, soil potential ratings
and the criteria for them.

That states who develop materials on soil potentials share it with
the other states and the TSC.

That the conmiittee be dissolved.

The following problems were raised about which the committee came to
conclusion:

In situations where there is more than one possible corrective measure
to a problem of a soil, which measure should be used in determining
the soil potential rating? Possibly we should first debit the Index
of Costs of corrective measures for controlling soil deterioration
(erosion). Then, debit the Index of Performance with the Index of
Costs of corrective measures not related to soil deterioration. For
a particular mapping unit, we could use the corrective measure that
produces the highest Soil Potential Index. From an array of accept-
able alternatives the least costly and most effective one would be
evident.

When we rate rotation cropland, how much is the Soil Potential Index
reduced, if any, because it cannot be cropped each year?

A possibility would be to group and compare against each other
those soils that could be row cropped with the same frequency.

Another possibility would be to reduce the Soil Potential Index
by the product of the fraction of time it is not row cropped times
the estimated yield when row cropped. As an example, if the estimated
yield of a soil were 120 bu/ac,  it could be row cropped .25 of the time,
the SPI would be reduced by 90 (120 x .75).

4-2

/36



Another possibility would be to reduce the yield for the
entire crop sequence to common units such as dollars or TDN.

It is clear that the definition of soil use that is to
accompany each set of cropland soil potential ratings must
clearly state the objectives of the ratings and the assumptions
used. The rating system developed must be consistent with these
objectives.

Introduction:

The concept of soil potential ratings has been under consideration
and development since at least 1973. At the 1975 National Soil Survey
Conference and the 1974 and 1976 Northeast Soil Survey Conferences,
certain aspects of soil potentials were discussed. One of the comments
was that the Washington office should issue general guidelines for
preparing soil potential ratings. In June 1975, each SCS state office
was asked to review the draft Guides for Preparing Soil Potential
Ratings and to secure a review by cooperating agencies. As a result
of that review, National Soils Handbook Subsection 404, Soil Potentials
Ratings, will be issued in the very near future.

The handbook section will broadly outline the use of soil potential
ratings within the soil survey and SCS. Our committee report may or
may not be consistent with the contents of the handbook subsection.
The report should, however, be useful in developing the guides for
the application of Subsection 404 in the Northeast and as a source of
ideas for suggested future changes in the Subsection.

We do not as yet have a good indication of how much interest among
users of soil surveys there will be for soil potentials for the uses
discussed in this report. In thinking of interest, we probably should
recognize two aspects: need and interest - application. Although the
charges to the Conrmittee did not mention need and interest, the chairman
would like to gain from the conference an estimate of the interest and,
if possible, the need for soil potential ratings for the uses covered in
this report.

Committee Report:

Charge a.

The committee perceived this charge to be to "develop or specify the
soil limitation guides that are suitable for identifying soil problems to
be considered in assessing the soil potential ratings for the use of soils
as cropland, pastureland, woodland, wildlife habitat, and recreation."
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Cropland and Pastureland

Appendix 1 is a draft guide for identitying  soil limitations for crop-
land to be used in preparing soil potential ratings, examples of corrective
measures and their cost, examples of completed worksheets for three soils,
and a cost index sheet. The term cropland includes land used for the cormnon
row crops in the northeast (excluding the Caribbean Area): corn for grain
and silage, small grain soybeans, potatoes and peanuts. The crops are
managed for high average yearly production assuming adequate treatment to
protect or improve the soil, to hold erosion to safe limits and to hold
off-site pollution to acceptable levels. There is no SCS approved soil
~limitation  guide for cropland. The guide in Appendix 1 attempts to account
for soil properties and characteristics that strongly influence productivity
levels and that relate soil properties to soil related management problems.
An attempt was made to keep duplicating "soil factors" to a minimum.

Appendix 2 is a draft guide for identifying soil limitations for pasture-
land and a list of effects, corrective measures and continuing limitations
to be used in preparing soil potential ratings. The term pastureland includes
the following pasture types in the Northeast (excluding the Caribbean Area):

Specific Pasture Types

0
Grass - clover Tall fescue
Bromegrass - alfalfa Trefoil - grass
Kentucky bluegrass ? Timothy
Orchardgrass ? Smooth Bromegrass
Orchardgrass - alfalfa ? Ked top

General

Additional criteria, not contained in the soil limitation guides discussed
below, may need to be added to the guides to accommodate local conditions. In
the examples contained in Appendix 1, these are shown as "Possible Mapping
Unit Criteria."

General Pasture Types

Pasture (this term is used in the northeast on SCS-SOILS-5 for adapted
grass pastures, volunteer or sowed, regardless of species).

The pastures are managed for high annual production and assume adequate
treatment, to protect or improve the soil, to hold erosion to safe limits,
and to minimize off-site pollution.

There is no SCS approved soil limitation guide for pastureland. There
is a draft of a Pasture and Hayland Soil Suitability Guide that accounts
for soil factors that influence productivity levels and which are related

0
to management problems, and it was used as a reference for identifying soil
factors affecting pasture management.

4-4
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woodland

In the Northeast the term woodland includes land used for the common
forest types such as: sugar maple - beech - yellow birch and white spruce -
balsam fir - paper birch.

Although there is no SCS approved national soil limitation guide for
woodland, there is a rating guide which relates soil properties to manage-
ment implications contained in the Draft National Handbook for Woodland
Conservation, dated July 1975. This guide is based on and is very similar
to the interpretations guides in the Woodland Interpretations for Soils in
Land Resource Areas used in the Northeast to coordinate woodland interpretations.

At this stage of development of the soil potential ratings procedures,
we see no imperative for developing an additional soil limitation rating
guide for woodland. Either of these guides is suitable to be used as a
starting point in preparing tables of Effects on Use, Corrective Measures,
and Continuing Limitations to be used in soil potential ratings for wood-
land, however, the guide in Appendix 3 is more widely available.

Wildlife Habitat

Guides for identifying soil limitations for improvement, maintenance,
and creation of specific wildlife habitat elements are contained in SOILS
MEMXANDLJM-74. There is a Proposed Revision of Guides for Making Wildlife
Interpretations dated April 6, 1978. Its status is too uncertain at this
time to be of consideration in this meeting.

Because suitability for producing habitat elements is more directly
related to kinds of soils than wildlife species or habitats for a kind of
wildlife are related to kinds of soil , we believe it would be more meaning-
ful to prepare potential ratings for habitat elements than for general kinds
of wildlife habitat.

Because wildlife habitat in most management systems is a by-product of
management for other land uses, it appears there may be few requests for
soil potential ratings for wildlife habitat elements. nowever, should there
be a request for such ratings, and the cost of changes in management are to
be attributed to the wildlife being managed, the Criteria for Rating Soils
for Grain and Seed Crops, for Domestic Grasses and Legumes, for Wetland
Plants, and for Shallow Water Areas contained in SOILS FIEEli)RANDLJM-74  can
be used to identify soil limitations. If ratings for kinds of wildlife
habitat are needed, the products of the numerical soil potential index for
the applicable habitat elements and the weighting factors in SOILS ELEEIORANDUM-
74 can be sunoned  to obtain a soil potential index for wildlife habitat. This
requires development of lists of measures to overcome soil limitations,
measure cost indexes and continuing limitations cost indexes.
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Wildlife habitat ratings for mapping units of order 1 or order 2 soil
surveys have limited applicability because an interspersion or complex of
the different habitat elements are needed for good wildlife habitat. This
complex is not usually found on one soil. A soil association is a better
unit for rating potential for wildlife habitat.

Recreation

Guides for identifying soil limitations for Camp Areas, Picnic Areas,
Playgrounds and Golf Fairways are contained in National Soils Handbook
Subsection 404.

Should guides for other recreation uses be needed, they can b@ developed
as needed. See Appendix 4.

Charge b.

"Based on the above lists, develop a procedure for preparing soil
potential ratings for the use of soils in the Northeast as cropland,
pastureland, woodland, wildlife habitat, and recreation."

In carrying cut this charge, we have tried to provide more specific

0

guidance on some aspects than there is in Subsection 404 of the National
Soils Handbook. We believe it is important that all states in the North-
east observe the following procedures for preparing soil potential ratings
in order to maintain some degree of consistency in the ratings:

1. Basic guides of soil limitations for the uses covered in this
report. This item is Charge a to the committee and has already
been discussed.

2. Composition of the groups of technical specialists to be
involved in preparing soil potential ratings. Key members
of the group (for each use) should be a soil scientist
familiar with the soils being rated; for cropland and pasture-
land, an SCS agronomist; for woodland, an SCS woodland conserva-
tionist; for wildlife habitat, an SCS biologist; and for recreation,
an SCS recreation specialist. An SCS economist should be available
as needed. In addition, State Experiment Station and Extension
Service technical specialist should be invited to participate as
technical advisors. A representative (a specialist in the use being
rated, if possible) of the expected dominant users of the ratings
should be closely involved with the group during the development and
testing of the criteria and procedures and final review. Other
technical specialists, in local, state or federal agencies or
private enterprise, who are interested, should be invited to parti-
cipate and called upon as needed.

/Y--D
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3. Elcasurcs  of Performance Suitable For Use In Evaluating Soil Potentials.

Cropland

For the broad land use “cropland”,  a suitable measure of performance
is the estimated yields from the technical guide for each mapping unit of
the dominant row-crop for the area. Frequently this will be corn for grain
or corn for silage.

If soil potentials are needed for a spec~ific crop whose soil require-
ments are significantly different to those of corn, the soil potential
ratine for that oarticular  cro” should be worked out usinp. the estimated
yield-of a parti&lar  crop as H measure of performance. A” example of a
suitable measure of performance is bushels per acre.

Pastureland

For the broad land “se “pastureland”, a suitable measure of performance
is the estimated yield from the technical guide for each mapping unit of the
dominant pasture mixture of the area. For specific pasture crops, estimated
yields for that particular crop can be used as a measure of performance. An
example of a suitable measure of performance is animal unit months per acre
or animal unit weeks per acre. The purpose of converting AUMs to AUWs is
to have a unit of suitable size for use in calculating the soil potential
index.

For the broad land use “woodland” a suitable measure of performance is
cubic feet of wood produced per acre p:r year, based on the most common
woodland type in the area. The yield performance of the woodland type
should be based on the index species for the woodland type. The units in
which the measure of performance is expressed is cubic feet/acre/year.
This unit can be obtained by using Site Index to Volume conversion tables.

Woodland

Recreation

we do not recommend rating soil potential for the broad land use
“recreation.” For specific recreation uses the measure of performance
might be the recreation visits. A visit by one person to a recreational
or fish and wildlife site during a day, regardless of how long he stays,
or in what kind of activity he may participate.

4-7
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Wildlife Habitat

At this stage of  development, it appears that expected performance of
soils for wildlife habitat may be best expressed in arbitrary units.

Charge C.

“Identify additional research or study that is needed to adequately
deve lop  so i l  potent ia l  rat ings  for  the  above  l i s ted  uses of s o i l s . ”

Research Needs

1.

2.

0
3.

Cost benefit  studies of  corrective treatments on cropland and
pastureLand. The costs and benefits should be in units of  crop
yie ld  increase  or  decrease  at tr ibutable  to  so i l  deter iorat ion
because of  withheld conservation treatments,  or die to unfavorable
soil  properties for which treatments are not available.

Cost-benefit studies of woodland management practices and techniques
that can be used to overcome soil  l imitations.

Studies to determine how many individuals of  all  species of  wildlife
each soil  can produce (songbirds,  small mammals,  reptiles,  amphibians,
etc. ,  as well  as game animals),  and how the mixture of  soil  properties
(or soils)  affect the variety and number of  individuals produced.

Research is needed on how to develop habitat (treatments needed) for
a l l  s p e c i e s . (How do you change a soil to develop humming bird habitat?)

Qualitative and quantitative effects of  the mixture of  habitat elements,
within a soil  association or among two or more soil  associations,  on
w i l d l i f e  h a b i t a t .
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0 APPENDIX 1 DRAFT
4,

GUIDE OF SOIL LIMITATIONS FOR CROPLAND I'
AND ROTATION CROPLAND

Rating Criteria

Slight

Degree of Soil Limitation

Moderate Severe

Rooting Depth

Surface Texture

0 Slope

Average Moisture
Capacity to 75 CR
(30 in) or rooting
depth

Permeability
(per hour)

Drainage

>100 cm
(40 in
deep) ;

Loam
Silt loam
Silt
Sandy clay

loam
Silty'clay

lOam

0-x

>lO cm

(4 in)

Moderately
rapid and
moderate
1.5-15 cm
(0.6 - 6.0 in)

Well drained
and moderately
well drained

0 L'Includes continuous and rotation cropland

50-100 cm
(20-40 in)
(moderately deep)

Loamy coarse sand Gravel
Loamy sand Sandy gravel
Loamy fine sand Sand
Loamy very fine sand Coarse sand

Coarse sandy loam
Sandy loam
Fine sandy lonm
Very fine sandy loan
Clay loam
Sandy clay
Silty clay

3-15x

5-10 cm
(2-4 in)

> 15%

(5 cm
(2 in)

Rapid and moderately Very rapid and
SlOW very slow
15-50 and 0.5-1.5 cm >50 and (0.5 cm
(6-20 and 0.2-0.6 in) 020 and(0.2 in)

Somewhat excessively
drained and somewhat
poorly drained and
artificially drained
poorly and V. poorly
drained

<50 cm
(20 in)

(shallow &
very shallow)

Excessively
drained, poorly
drained and
very poorly
drained

4-9



ropland (cont’d.)

Rating Criteria- -~_ Degree  of Soil Limitation----_-_I-.Y---

Flocding

K Factor

Surface Stoniness
)254 mm (10 i n )

% coverage

Surface Stoniness
2 - 254 mm
(Zmm-10  in)

0Soil reaction at
20 inches

Surface Rockiness

SlT&_ _ ___ _ -____voderate Severe-._-~_ ___.-_- -~

None or rare Cccasional flooding Frequent flooding
during growing during growir,g during
season season (less than growing season

once in 2 yrs.) (more than once
in 2 yrs.),

(.37 .37 - .49 ).49

0 - 0.1 0.1 - 3 >3

Channery,
cherty, gravelly
shaly, slaty

V. channery,
V. cherty,
V. gravelly,
V. shaly,
v. s laty
cobbly. flaggy

Very cobbly.
very flaggy

)6.0 4.5 - 6.0 ( 4 . 5

Possible Mapping Unit Criteria

0 (0.1
(no rockiness) (slightly rocky)

S i z e  o f  d e l i n e a t i o n  .)25 ac
contiguous to
contrasting soils

10 - 25 ac

Soil r e a c t i o n >6.0 4.5 - 6.0
at surface

>O.l - 10
(rocky or
v. rocky)

(10 ac

< 4.5
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DRAFT

EXAMPLES OF CONTINUING LIEIITATIONS  AND THEIR COST

- CROPLmD _

Continuing Limitations

Eloderate yield (15% to 302 below standard)

Annual Index

Reduce SPI by acount
of yield reduction.

Low yield (more than 30% below standard)~

Drainage - yield reduction due to late
planting, seedling mortality, etc.

Flooding - Yield reduction due to flood
damage, averaged over return period.

II 11

Reduce SPI by amoxnt
of yield reduction

Reduce SPI by amount
of yield reduction and
cost of replanting, etc.



DRAFT
ESAWLES OF CORRECTIVE MEASURES AND THEIR COST

- CROPLAND -
AllTlUZll

Corrective ?J~asurc Cost .Tndex

Terraces (20 year liie) $250/A 2

Continuing limitation $11/A 2
for terraces -
( aperation & maintenance)

Grassed waterways
(10 year life)

$150/A

Continuing limitation $8/A
for waterways -
(operation & maintenance)

Contour farmiq

Tile drain (25 year l.ife)
(60 spacing, 60#/ft, 725 ft/A)

$5/A

$435/A

Continuing limitation for tile
- (operaticn & maintenance)

$4/A

No additional cost

2

1

1

1
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DRAFT

Numerical Cost Index for Treatments and Continuing Limitations

Based on Average Annual Installation Costs and Annual
Operation and blaintenance  Costs

Cost Per Acre (dollars) Index

O-10
10-20
20-30
30-40
40-50
50-60
60-70
70-80
80-90
90-100

;
3
4
5

G
8
9

10



Definition: Sbils are managed for mximum  average  yearly production of the
crop to be grouh  assuming  ;Idcqu3te  tr<2JtmCnt  to protect or improve t!lf soil,
t o  rcducf  e r o s i o n  t o  safe limits 2nd to minimize pollution. Sxperienced
yields  taken from SCS SOILS-5. Treatment and continuing limitation costs are

rx!rrec oi.,
L i m i t a t i o n I”dC,

:I,.
A_

J

+

l-

-i--
-Total



._- __ -

1

Crop Yie ld  Standard
:/

C r o p  Y i e l d  EsCimate//,~<  :_,(, p,- ,.,,

T o t a l

iiT/
-

2

/

-

3-

T

-

,.%i,F

T7
A.-

-i-

I-



to reduce  crosbon  to snfc limits  nnrl to minimize'  pol~lution. Eaperienccd
yields  taken fron  SCS SOILS-S. Treatment  and continuing limitation costs are

Crop Yield Standard

Crop Yield Estimate zblc COG*,?
!_
rota1

Index

/

Zontinuing  Limitatio
(ind

Total

‘, ’Soil Potential Index
Cost Index Limitation

Cost .Index

I

-



0 APPENDIX 2
DRAFT

GUIDE OF SOIL LIMITATIONS FOR PASTURELAND

Rating Criteria

_...
Degree of Soil Limitation .-

Slight Moderate Severe

Slope -
K Factor

Surface stoniness
(% coverage)
254nrm (loin)

2urn-254nm

Available moisture
capacity to 75cm
(30in)  or rooting depth

l Drainage

(depth'io high
water table)

Texture

Rooting depth
Depth to rock

Depth to fragipan

Permeability (lowest

a

within 20 in)

Flooding

Soil reaction
at 20in

o- 15%
<.49

0.1
Channery,
cherty,gravelly
shaly,slaty

71ocm
(4in)

Well drained,
moderately well
drained

)24in

Loam,silt loam,
silt,sandy  clay
loam,silty  clay
loam

74Oin

>40in

Moderately rapid
and moderate
1.5-15cm
(0.6-6.0in)

None, rare

>5.5

15-25%
7.49

0.1-3
V.channery,
V. cherty,
v.gravelly,
v.shaly,
V. slay,
cobbly,flaggy

5-10cm
(2-4in)

Somewhat excessively
drained, somewhat
poorly drained
and artificially
drained poorly
and V. poorly drained

12-24in

Loamy coarse sand,
loamy sand,loamy
fine sand,loamy
v.fine sand,coarse
sandy loam,sandy loam,
fine sandy loam,v.fine
sandy loam,clay loam,
sandy clay,silty clay

20-40in

20-40in

Rapid, and
moderately rapid
15-50 and 0.5-1.5cm
6-20 and 0.2-0.6cm)

Occasional if brief,
frequent if V. brief

4.5-5.5

725%
__

73
V.cobbly,
". flaggy

(5cm
(2in)

Excessively
drained,poorl;y
drained, V.
poorly drained

O-12in

Fine sand,
v.fine sand,
clay,organic

<2Oin

(20in

V.rapid, and
V. slow
750 and (0.5cm
(720 and<0.2in)

Frequent if long
or V. long

(4.5 /sf
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DRAFT
SELECTED EFFECTS ON USE, CORRECTIVE

EIEASURES  AND CONTIEiLIING  LIMITATIONS

FOR USE IN PREPARING SOIL POTENTIAL

RATINGS FOR PASTUREL.AND
Continuing

Rating Criteria Effect on Use Corrective ?leasures Limitations

Slope-K Factor Erosion,
management &
machinery limitations

Surface stoniness " I*

Available moisture Lower yield Supplemental
capacity irrigation

Drainage

Texture

Limits grazing
periods,
equipment use
restrictions,
renovation frequency,
choice of plants

Limits grazing
periods -
trafficability,
erosion-reduced
plant cover,
compaction-reduced
plant cover

Depth to rock Lower yield

Depth to fragipan Lower yield

Permeability Reseeding frequency,
Renovation "

Flooding Lower yield,
reseeding frequency,
choice of plants

Soil reaction Choice of plants,
lower yields.
reseeding
frequency, renovation
frequency

Timed reseeding

Stone pick

Drain, graze
when dry,
seed to
selected varieties

Topdress,
seed to
selected varieties

__

Stand renovation

__
Surface drainage,
select varieties

Lime,
seed to
selected varieties

Unsafe for equip,-
ment, lower
yields due to
management

Restricted
equipment usage

Limited grazing
period, maintain
drainage,
trafficability,
lower quality,
lower yields

Trafficability

Erosion, lower
yields

__

Lower yield

Lower yields

Lower yield,
lower quality

Lower quality,
lower yields



APPEJDIX ;3 FROM: WOODLAND INTERPRETATIONS FOR SOILS IN.LAND RESOURCE AR535
IN THE~NORTNEAST _~

I“
_ Guide to . .~

POTlZXI;v.  l33SI’JS fK,Wl R:\TI!;CS
~of Soils in lioodlmd Use

K Value  *

0.4 or >lore

1

0.5  to 0.4

Less  than 0.X

Slope

0 - s”,

8 -15@0

15+:

0 -IS”,

15 -555

jj+t

0 -35:

j'j+ 9o

Rat irig

Sli_s!lt

~loderatc

SC \‘C re

Slight

bloderate

Severe

Slight

:lodcrate

* I; values were  those issued by the Principal Corrclator’s
office, Ithaca, :iew. York, dated November 12, 1963.
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Guide to
PL1YI  CO!.DETITIO!~ R\TIX,:cS
of Soils in I~oodla~~~l  Use

Ordination Rnti~ngs
Ikainage Class Acidity I larc~;cmls  1 Conifers

r / i
1, 2 !loderate * Severe

3 Slight * Moderate *

4, 5, 6 Slight Slight

1, 2 :loderate Severe

3, -1 Slight :.lodemte

( 5, 6, 7 Slight Slight

1, 2

3,J,5,6,7

Severe Severe

!lodernte Sew re

Poorly,
ve r)
poorly

Acid ptL 5.6 I\loderate !!oderate
or 1,ess
Xot acid pli se\cre SCVCIX
over 5.b+

* Ratinjis one class more se\-ere  on high fertility soils.
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LlLiS 1 Glouccst~er  stony lonm Clnss 1
2 Gloucester vely stony loam 2
3 Glouccstcr  ext. stony loam

stonylRnd (Gloxestcr  s o i l 3
mntcri  31)
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Guide to

WINDTHROl’;  IMARD RtTISGS

of Soils in Woodland Use

Anchor rooting more than 20” deepL/ - Slight

Anchor rootin::  limited to 10-20” - Hoderate

Anchor rooting l~ess than 10” - Severe

.L/Limitation to anchor root development may be a fragipan,
claypan, bedrock, or a water table of considerable
durati,on .

4-23
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0
APPENDIX 4

SUGGKsTEDPIlDcEDuRE  FORRATINGSOILSPCTKWTIALS  FORREXREATIONUSE

1. Rate soils for an area only when specific requests for assistance have
been received. Preliminary planning, objectives, and assumptions as
well as suitable practices to overccme limitations are to be worked
out with the cooperator.

2. Rate soils for specific recreational activities. Avoid rating potentials
of soils for longitudinal activities (trails) or for areas covering a
number of activities. Criteria for sane activities are too varied for
broad recreational develomnt interpretations. Pate for the activities
such as golf fairways, camp areas, picnic areas, and playgrounds.

3. Consider or develop desirable site conditions for various recreation uses.
See attached table #l for examples. Review U.S. Forest Service research
work on subject and adapt to needs of the cooperator.

Refer to "Guide For Rating Soils For Selected Uses."

4. Consider conservation or other practices required to overcone soil
limitations and provide a weight factor for the appropriate soil pro-
perties and the limits as given in the guide. (See the attached sheets
for suggested weights.)

0 5. Determine the relative value for the soil Potential interpretations by
rating several bench mark soils. Soils with high sums of weighted limits
should be considered as having a low potential for the recreation activity.-

Indicate that soils potentials are only one of a dozen elements used
in determining the overall potential of an area. See Recreation Ready
Reference for list of key elements for specific activities. Stress that
soil potentials for recreation should be used for preliminary planning
only. Rating of the soils based on limitations for sanitary facilities,
building site develoment, septic fields, roads, and other items
combined with rating for recreation activities is needed for anything
higher than preliminary planning. In other words, never use soil
potential interpretations for project or design planning especially
without information pertaining to the reason for the soil limitations.
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Example Table Xo. 1 (WORK  SHEET)

DESUFABLB  SITE COSDITLO:!S FOR VAFXODS  I~CRLZTIO?! USES

(Natural condition or condition which must be created  by conservation measures  or other trratrmnt.)

Golf courses

Ski areas

Well drained 0-3x 24"
(ideally 1%)

Nod . w2ll dr. o-157" 18"
& drier

I,l?ll  drained. 0-15x 24"
Xod. well
drained.

Dr. to mod. W. 3-80X 12"
dr. & drier.
No seeps.

I

I.oamy sands
to si1.t

j xon-stony 1 ---
loams\ i ---



-__

1.

2.

, 3.

4.

5.

6.

9.

1c.

11.

SL’O?.?  (‘CT)

FRACTIOK <3 IN.
(PCT) (SURFACE
, _; r P ,Y., L I~ I ,

"/COARSE FRACMENTS
(PCTi) (SURFACE
LA?ER)

HICLI XATER TABLE
(FT)

='PER:lEABILITY
(I::/HR) (O-lrO",

UNIFIED
(StiRFACE LAYER)

USDA TEXTURE
(SURFACE LAYER)

BEDR3CK (I:;!

g/USDA TEXTURE
(SURFACE LAYER)

<30(O)

>2.5(0!

___

___

---

___

25-5G(2

1.5-2.5
(2)

3.06-3.6
(i!

SCL, CL,
SICL (1)

___

LOS, LS,
LFS, VFS

(1)
_-_

jIL, SI,
VFSL (1)

--._
SEVERE
--~

LARE, (5)
CO~llOti

15+(j)

>65(2)

<0.06
(3)

jC, SIC, c
(2)

)L, OH, PT
(1)

:OS, S FS
(2)

<10(l)

-we

------
P'STRiETI'JE
"FEATURE

FLOODS

SLOPE

LARGE STONES

SMALL STONES

JETIIESS

FERCS SLOWLY

roo CLAYEY

EXCESS HUYUS

TOO SANDY

DEPTH TO ROCK

DUSTY

‘11 loo_*+ passing No. 10 sieve.
fl/Soils in LIST, TOR, ARID, 01‘ XER suborders, great groups or

subgroups rate one class better.
Q/Disreza+d  unless soil is in TOK, ARID or XER suborders, great

groups or subcroups.
Pfissiblc So i l  Poccnti31 ClaSSCs--

<10 = lligh Potentis

lo-10 = E!od. Potentinl

::ci:  ::::tlCE _ -
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403.5(b) PIc:IIc AREAS

PROPERTY
- -

1. SLOPE (PC,)

2. FLOODING

3. HIGH WATER TABLE
(FT)

4. FRACTION >3 IN.
(PCTI (SURFACE
LAYER)

5. ='IJSDA TEXTURE
(SURFACE LAYER)

6. USDA TEXTURE
(SURFACE LAYER)

7. USDA TEXT:'RE
(SURFACE LAYER)

a. 'I/COARSE FRAGMENTS
(PCT) (SERFACE
LAYER)

9. SOIL REACTION (pH)
(SURFACE LAYER)

10. ='PERMEABILITY
(IN/HR) (O-40")

11. Q/USDA TEXTURE
(SURFACE LAYER)

- -__-.-__-__

_-__---__-----_ ._
!.TMTTS

SLIGHT
--__

O-B

IGNE,
RARE,
OCCAS.
PROTECTED

>2.5

<25

<30

>0.6

__~
I MODERATE I

$??j
FREQ
4

1.0-2.5
(2)

25-50
(2)

CL, CL,
SICL (1)

.cos, LS,
LFS, VFS

(1)
_-_

30-65
(2)

___

0.06-0.6
(1)

GIL, SI,

VFSL (1)

__--
SEVERE

___

<l.O
(4)

>50
(3)

#C, SIC, c
(2)

:os, s, FS
(2)

'B, HM,
MPT, (1)
MUCK,
PEAT, SP

>65
(3)

c3.5
(3)

<0.06
(3)

___

-------
RESTRICTI'JE

FEATURE
-

SLOPE

FLOODS

WETNESS

LARGE STONES

TOO CLAYEY

TOO SANDY

EXCCSS HiJ:<US

SMALL STONES

TOO ACID

PERCS SLOWLY

DUSTY

'1/100-S passing No. 10 sieve.
B/Soils in LIST, TOR, ARID, or XER suborders, great gro”f~s  or

subgroups rate one class better.
'I;l/Disregard  unless soil is in TOR, ARID, OR XER suborders, Great.

groups, or subgroups.
Possible Soil Potfntinl Cl.?sscs

NSH I:oticc _ - 410 = lligh i'otcntial

0

IO-19 = Mod. Potcnti:il
>2D = Low Potential

4-27
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NSH - PART II

403.5(c) PLAYGROUNDS
-__

L I M I T S
SLIGHT I MODERATE :

i
I

/_
6

<to ; 10-30
(0) I (3:

I

PROPERTY
RESTRICTIVE

FEATURE
-__
SEVERE
~-

>30
(4)

6+(5)

OS, S, F

B "M,('
MbT
MU& ('
PEAT: SP

<1.5
(5)

FREQ
(3)

<*0(2

<2o(4
<0.06

(4

--_

<3,6c2

1. FRACTION >3 IN.
(PCT) (SURFACE
LAYER)

2. SLOPE (PCT)

LARGE STONES

SLOPE

SMALL STONES

TOO CLAYEY

TOO SANDY

EXCESS HUMUS

WETNESS

FLOODS

DEPTH TO ROCK

CE!dENTED PAN

PERCS SLOWLY

DUSTY

TOO ACID

O-2(0) I 2-6(3:

3. %/COARSE FRAGMENTS
(PCT) (SURFACE
LAYER)

I

<lO
0 1

10-30
(1:

4. USDA TEXTURE
(SURFACE LAYER)

___ ISCL, CL,
I SICL (1)
0

5. USDA TEXTURE
(SURFACE LAYER)

__- iLCOS. LS.
I LFS; VFS
II (1) 88

IF,
,

6. USDA TEXTURE
(SURFACE LAYER)

I. HIGH WATER TABLE
(FT)

>2.5 o i 1.5-2.5
II
a (2)
I

IONE, o I OCCAS
RARE, I

(1)
PROTECTED;

I

>40 0:
I

20-40(,

>40 ='20-40
2

8. FLOODING

9. BEDROCK (IN)

10. CEMENTED PAN (IN)

11. =/PERMEABILITY
(IN/HR) (O-40")

12. x/USDA TEXTURE
(SURFACE LAYER)

13. SOIL REACTION (pH)
(SURFACE LAYER)

>0.6 i 0.06-0.6
(0): (2)

a
___ ISIL, SI,

: VFSL
, (2)

___ f ___
0

-- -i

4'100-%  passing No. 10 sieve.
~/Soils in UST, TOR, ARID 01‘ XER suborders, great groups, 01‘

subgroups rate one class better.
a/Rate slight on O-25 slopes.
Q/Disregard unless soil is in TOR, ARID 01‘ XER suborders, great

groups, or subgroups.
Possible soil Potential Classes

NSH Motice _ - (14 = High Potential
15-27 = Mod. Potential
728 = Low Potential -
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NSH - PART II

403.2(f) LAWNS, LANDSCAFINC AND GOLF FAIRWAYS
-

PROPERTY

1. SALINITY (MMHOS/CM)
(SURFACE LAYER)

2. SODIUM ADSORPTION
RATIO (GREAT GROUP:

.

3. ,SOIL REACTION (pH)
(SURFACE LAYER)

4. SULFIDIC MATERIALS
(GREAT GROUP)

5. II/COARSE FRAGMENTS
(PCT) (S U RF A C E
LAYER)

6. FRACTION >3 IN.

l :,

(PCT) (SURFACE
LAYER)

‘:i 7 . HIGH WATER TABLE
(FT)

a. FLOODING

9. SLOPE (PCT)

10. BEDROCK (IN)

11. CEMENTED PAN (IN)

12. I/USDA TEXTURE
(SURFACE LAYER)

13. USDA TEXTURE
(SURFACE LAYER)

14. USDA TEXTURE
(SURFACE LAYER)

-__ --__
LIMITS

SLIGHT I MODERATE I-
I

<4

___

___

___

<lO

<25

>2

'ONE,
RARE,
PROTECTEC

O-8

>40

>40

___

___

___

4-a
(1)

___

___

--_

10-30
(2)

25-50
(2)

l-2
(3)

OCCAS
(1)

a-15(3)
20-4

P2)
20-40

(1)
SC

(1)

___

LCOS, LS,
FS, VFS

(1
1

i

SEVERE

>a
(3)

>12
(HALIC,(3
NATRIC)

<3.5(Z)

iULFA-

:$TSt2)
HEMIST

>50(4)

<' (4)

FREQ
(3)

'5+(4)

<20(3)
<20

IIC,
c (3)

(2)

?B, HM,(2)
SP, MPT,
MUCK,
PEAT

:os, s

(2)
ssible Soi. Potential Classes

0
3'100-J passing No. 10 sieve.
I/If in kaolinitic family, rate one class better. ,<14 = High Potential

NSH Notice _. -
15-27 = Mod. Potential
228 = LOW Potential

__-
RESTRICTIVE

FEATURE

EXCESS SALT

EXCESS SODIUM

TOO ACID

EXCESS SULFUR

SMALL STONES

LARGE STONES

WETNESS

FLOODS

SLOPE

THIN LAYER

THIN LAYER

TOO CLAYEY

EXCESS HUMUS

TOO SANDY

I
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DISCUSSION OF CfXMIlTEE  #4 REPORT 7/21/78

RE: Discussion of Woodland Soil Limitation Guide.

ANONY?%XlS: How were the guidelines contained in the Woodland
Interpretations for Soils in Land Resource Areas
of the Northeast developed?

Cleveland: The guides were developed at the Technical Servic.e  Center
and extensively discussed during 1967-1969 in workshops
by all interested agencies. Other regions were doing
similarly and there was inter-region coordination.

J. Rourke: B. Hartung (absent during corrrnittee report) questioned
some of the woodland guides.

RE: Discussion of Possible exclusion of Soil Limitation Adjective
Rating in Soil Potential Ratings. ,

H. Lute: Would prefer both "present condition" as well as "potential",
once restriction is removed, be included in the tables.

R. Shields: Would prefer the inclusion of soil limitation rating be
left optional.

.I. Rourke: We can respond to local people and list the potential
and/or the limitation rating as they wish.

H. Lute: In all reports there is a need to carefully define
"limitation" and "potential" and carefully label the
tables. Some published reports are confusing.

D. Childs: West Virginia would like to drop the soil limitation
rating from soil potential tables.

D. Hill: For Connecticut, I would like to continue to list soil
limitations rating at present, but be prepared to do
without it in the future when soil potentials have been
prove*.

RE: Discussion of Soil Potentials for Wildlife.

n. Lute: There are 200 beagle clubs in the Northeast managed
intensively for rabbit. There appears to be a place for
using soil surveys and soil potentials for wildlife habitat.

/be-
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0 REPORT OF COMMITTEE 5
SOIL MOISTURE REGIMES

D. S. Fanning
Unfversity of tbryiand

~The ‘charge to thls.Ad Hoc Committee was to develop a compre-
hensive proposal for obtaining water regime data on soils of the
N o r t h e a s t .

in response to this charge the commlttee  was polled by letter
to find out: 1. What kinds of data are considered to be needed,
and 2. How the data should be obtalned?~

The remainder of this report consists of a summary of the
responses to these two questions land  a rough draft of the proposal
called for In the corwnittee  charge.

The following responses (given in the form of questions to
which answers are neededj were received with regard~to  what kinds
of data are needed:

1.

2.

3.

4.

5.:

6.

7.

Which soils in the tlortheast  have perched water  tables
and’which have ground water tabies~withln the soil?

What is the depth and duration of these water tables
the soils?

how do these water tables relate to drainages classes
and soil morphological features, especially to soil
co lor  pa t te rns?

in

.\%eteand  how ls.the perched and,ground water moving?
@elates.to  71.‘~

.., >.-.
Are there areas In the Northeast that may need suppie-
mentel.~  irrigation? .;

What is the unsaturated hydrauiic,conductiv!ty;,of  bench-
mark soils of the Northeast? 1 ‘,

.,

How does water~~‘move  through. sol is of the Northeast?
How much of-the movement is through~macrochanneis  (e.g.

,aiong root channelsi animal burrows, prism faces; etc.
fo r  par t icu la r  ~ioiisj? ”

5.1



8.

9.

.lO.

11.

12.

13.

14.

Do any of the’soils of the Northeast (partlculeriy
excessively  drained ones):,beiong in Soil Taxonomy moisture
regfme  classes that ere drier then udic?

What Is the moisture regime of the unsaturated part of
the solis and its relatton  to the saturated part?

What is the depth to fluctuating water tables end what
is their relattonshlp’to seasonal mJIsture patterns
and to precipitatfon  patterns and snow melt?

How to .recognize apparent vs perched water tables?

What is the moisture regime during the unfrozen period
or during  the growing season?

What is the oxygen content of the free water. in the
soil, especielly as related to gieying phenomena?

What is the duration of the water tebie et various
depths?

0

A number of the questlons (I. 2, 3, 4,.1g, ii, 13, 14)
relate to water tabies~and  there .ls contlnulng concern with

perched water tables. The previous NESSC soil moisture comnfttee
dld stress perched water tables and recommended a coordinated
water table study to cheractertze  perched water tables and their
ralstionshlp to apparent water tables and their sfgnlficence  to

~soil survey Interpretetlons. That presumably was the thrust that
generated the present committee’s charge.

Other concerns are with water movement in soils and geologic
columns (questions 4, 6, 7, 9). water quality (13, others indirectly
from standpoint of movement of, pollutants, etc. in the moving
water) end moisture of the unsaturated part of .the  soil as It
relates to crop production, etc. (5, 8. 9, 12). All of these
things seem to be legitimate concerns of this committee. The
concerns In both of these later areas reflect general concerns
throughout the region. Then Northeast Soil Research Comnittee
spent wch of its timoin New York last January talktng about
bydr’ology, particularly  from the viewpolnt of the possible
effects of EPA water standards upon agriculture in the region.
Thlr area will elso~be consldered  at s,,symposium  on land use
and.weter  quality at the Northeast Branch Meeting of the American
Society of Agronomy next week. Interest in irrlgation in the
region develops when droughts strike.
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The next section of the repoWdeals with how should the
misture  regime data be accumulated?

It was felt that the mechanics for accomplishing  the goals
In most of the areas of concern are known, but that agreements
among agencies and lnstitutlons must be made to accomplish the
requlred tasks,: ,~I

,“’

In regard to water tables It was felt that’soils w&ld have
to be studied In each of the maJor  physiographic provinces  of
the re’glon. This will require ldentlfylng  the specific  regions
and solls. adoptlng methods; and getting indlvlduals to do the
installations and monltoring. “Plezometer”  type Installations
would be requ’lred. Methods. for maklng  these lnstallatlons
have generelly,been worked out, but problems still remain for
stony soils which are common in the,regfon. One or more per-
forated wells to observe apparent water tables should also
probably Abe installed at each site.

Exact procedures for, monitoring also require further
attent.ion. Probably,the  water shou,ld  be removed from the piezo-
meters each tlnm they are read.

‘A MJor need here seems to be to have a single'  Individual
who Is well versed In’ the water’ table problem to be In charge
and for hlm to have plenty of time to do the work, Suggestions
are that this could be an lndlvl’dual given this assignment
at the SC’S  TSC  In Broomall, or a’(newly hired?) hydrologist at
an agrlculiural~experiment’dtatlon  or a graduate.student. Graduate
students working with interested soil physics and soil survey,
people could make valuable contributions.  The lndlvldual In’
charge presumably would have many heipers.ln  the various regions
to actually do the monitoiihg. These.could  be soil scientists In
ind!ildual  survey areas, farm managers at experlment’station~
farns,  park managers, etc: r

It Is felt,that if such a maJor  effort was to be’lnltlated
that other.environmental  parameters such as soil,temperatures  should
be measured at the same sttes. Also to adequately interpret the

,water table data It would be very important to collect rainfall
data at the sites. A smaller number of well documented and
carefully monltored sites ‘would be preferable to a large ,number
of siteswithout the corollary data. A logical solution’would be
to tie the water table observatlon sites to weather statlons at
exporfment  station farnrs.

. ...’ ,,

., . .

5.3
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With regard to the moisture content of the unsaturated part
.of the soil. It would seem to be possible to monitor the
rolsture content of thls part of the roll by neutron probe In
the same plezometer  plpes~that  are used to observe the perched
water tables, however, thls hasapparently  never been attempted
and would requlre some pilot studies before it’could be tried
on a routlne basis. Alternatlvely  gravlmetrlc  measurements
could be made of the upper part of the solls durlng the growlng
season. This would probably lend Itself more to monltorlng by
f i e l d  sol1 sclentlsts. It was suggested that bulk denslty and
moisture curves should be determlned when measurements are
lnitlated as these would be useful In computer nodeltng.

It was also suggested that predicting  moisture regimes  from
weather records based on procedures worked out ,by Franklin
Newhall. SCS, WashIngton,  D.C. be investigated.  A problem here
may be to account for water from runoff and run on. However,
various soil moisture predlctton  methods should probably be
investigated and data compared to field measurements.

To see If all sol16 .In ,the  Northeast have moisture regimes
of udlc or wetter It was suggested that the,molsture  regime of
excessively drained solIs such as Evesboro (meslc, coated, fypfc
Quartzlpsansnents)  and Schaffenaker (meslc, coated Typic
Quartzlpsarrments)  should be Investigated.

Water n-ovement  In rolls and geologic columns Is a large topic
and probably beyond the realm of this comnlttee. Since there Is
much Interest In this topic, the,addltlon  of a hydrologist to the
staff of some of the experiment statlons In the reglon seems
Justlfled.

An awareness of the channeled movement of saturated flow In
many soils, which may reduce soil filtering actlon, Is growlng.
Soil descrlptlons should be careful to note the extent end size
of prism faces, root channels, animal burrows, etc. and other
evidence bearlng on channeled water movement., Channeled flow
may be a blg problem In getting at practlcal sol1 moisture
regime models.

It has been suggested that as benchmark soils are sampled by
NSSL.or Unlverslty labs that unsaturated hydraulic conductlvlty
should be Included as’ona  of the needed determlnatlons.
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Proposal

To obtain soil motsture  regime data for roils of the

Procedure: Orgenlze a closely knit team of field sol1 scientists,
experimental farm operators, weather observers, etc., to Install
and monltor sol1 moisture observation posts Inmajor  roll
physlographlc  reglons throughout the Northeast. These’
lnstallatlons would monitor water tables, both perched and
apparent, and also measure the moisture  of the unsaturated part
of the sol1 by neutron probe and/or by gravimetrlc methods.
Solls on Important dlfferent relief posltlons (e.,g. convex vs
concave or well vs poorly dralned sites)  should be examined at
each site In each soll-physlographlc region. Other pertinent
envlronmental  parameters (sol1 temperature, rainfall, etc.) would
also be monltored. The data would be analyzed by the organlrlng
lndlvldual or lndlvlduals to get answers to the questions posed
In the first part of this report.

Recostnendet  Ions

I. That a reglonal effort be lnltlated to collect data and to
develop models of sol1 moisture regimes of solls of the
Northeast. This would be a Jolnt effort between the SCS
and the Experiment Statlons, and other Interested parties.

2. That a dual approach to accumulate the moisture regime  data
on a reglonal basis be made. lnltlally installations should
be made to collect moloture’reglme data generally according
the proposal given In thls report. Directions for making

these measurements should come from the.TSC. In developing
these dlrtctlons the TSC wlll consult wlth Dr. Ray Danlels,
Dlrector of Sol1 Survey lnvestlgatlons,  with NSSL and with
t h e  contlnulng soil moisture regimes committee.

The second,approach  should be to develop a reglonal proJect
on moisture regimes to be supported by and admlnlstered
through the state agricultural experiment stations. This
proJect  should Include special studles to support and go
beyond the studies described  abovb,,such  bs’looklng at the
chemistry of’soil and ground water, and at models of water
movement In landscapes, etc.

3. That the cormnlttee  be continued on an ad hoc basis wlth
committee composltlon  and.charges  to~be ass’lgned  by the
conference steerlng committee.’

5.5
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CommIttee  Members

R. Arnold
T, C. ~Celhoun,  Vice Chalrman
D. Fannlng, Chairman
D. Mctandless
J. C. Patterson :
Il. Rourke  .” ’
,J. Witty
R. Yeck ”

.’

In edditlon:

F.  W. ,Hah.nenberg
D .  ,E.~ Hlll
D. A. Lietzke ‘.
F. P. Miller

served as recorders fin the various discussion groups at the
Conference and contributed to the report.
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CO>@lITTEE  NUMBER 6

SOIL SURVEY AXD RELATED DATA NEEDED FOR CONSERVATION PLANNING
OF SbiRFACE MINED AREAS

Charges

A. Identify soil and geologic data that are needed for conser-
vation planning in the reclamation of orphan (abandoned) mine spoil
soils.

B. Identify soil and geologic data that are needed for conser-
vation planning of areas that are to be surface mined.

C. Identify additional research or study that is needed to assure
that soil data are adequate for conservation planning of areas surface
mined for coal.

Committee Members

J. Ackard
D. Childs
E. Ciolkosz
R. Francis
R. Googins
.J. Kabota
A. Kuhl (Vice Chairman)
.I. Sencindiver*
D. Smith (Chairman)

Charge A. Identify soil and geologic data that are needed for conser-
vation planning in the reclamation of orphan (abandoned) mine spoil
soils.

Basic .soils data are needed prior to any step in the reclamation
process. Similar data are also needed for cut and filled areas after
grading and prior to any liming, fertilization, planting or seeding.

The following soil properties could be determined or estimated:
texture, percent and kind of coarse fragments, slope, permeability,
bulk-density, structure, pH, total acid-base balance, available water
capacity, erodibility, and depth to bedrock as well as whether under-
lying rock is fractured, solid, or rippable. Selective chemical and
physical analyses of rock strata in high walls may be useful in under-
standing the properties of the minesoils.

The present land use in the area around the orphan minesoil should
be considered in planning the use of the newly reclaimed area. The
planned use of land being reclaimed should be compatible with that ?f
surrounding land.

/‘7/
+ Represented Smith at the committee meeting.
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Charge B. Identify soil and geologic data that are needed for con-
servation planning of areas that are to be surface mined.

soil survey the area if not already soil mapped. Determfne if
the soils qualify for prime farmland. (See LIM Memorandum-3, dated
March 23, 1978, and pages 62694 and 62695 of the Federal Register,
Volume 42, Number 239, dated December 13, 1977)< If the land does not
qualify as prime farmland, then mining operations should consider the
post mined use of the land as sited in Section 715.20 "Revegetation"
from the above rules, paragraphs (f) (2) and (f) (2) (iii) on page
62691.

It is extremely important that all available geologic data be
considered such as the numerous core drillings routinely done in areas
to be stripped before the surface material over the coal or other
minerals is disturbed. Materials rich in pyrite and other toxic
materials should be blended or sandwiched with sufficient neutralizing
material to prevent toxic minesoils or toxic water. Material that
weathers slowly should be placed in the lower part of the spoil to
help assure physical stability on slopes.

Under anticipated regulations, undifferentiated or selectively-
placed spoil will be graded to the proper slope, then the~stdckpiled
favorable material for surface placement will be spread over the area.
At this time, the deposit will fit our modern definition of soil and
should be soil surveyed. The scale of the soil map may vary from
1:20,000 to 1:7,920 depending on the complexity of the material. If
there is an ample amount of favorable soil material available, the
smaller scale soil map should be adequate. If there is little soil
material available and/or highly variable rocks and earthy materials,
then a more detailed map may be needed for conservation planning due
to the complexity of the newly-created minesoil.

Some characteristics to consider are the thickness of the replaced
soil material and the soil texture , percent and kind of coarse frag-
ments, stoniness, slope, permeability, structure, bulk density, PH.
total acid-base balance and erodibility of the minesoil profile from
the surface to a depth of 60 inches or to bedrock. (In soil surveys,
profile observations for mapping and classification.may be limited to
a depth of 100 cm. due to the difficulty of digging with hand tools in
the stony material.)

Land use of surrounding areas should be considered when planning
the use of reclaimed areas. If the area mined had been in cropland
and surrounding areas are still in cropland, the reclaimed area
should be reclaimed for cropland or other fully compatible use.
The same is true for forest land, etc.

/7L



ChargeC. Identify additional research or study that is needed to
assure that soil data are adequate for conservation planning of areas

6-3

surface mined for coal.

1. Research is needed to determine if it is necessary to take
as many precautions in reclaiming mine spoil as currently recommended
by state and federal laws. As an example, is it always desirable to
mix or to segregate the soil horizons or other selected favorable
materials for stockpiling?

2. Research is needed on the backfill slopes for steep land.
The "original contour," as is often cited in current mine laws, often
renders land useless for nearly every kind of use. Perhaps it would
be better to construct bench type terraces when reclaiming steep land.
This should make it more useful.

3. Additional research is needed to determine the relationship
between certain coal seams or other geologic strata and the quality of
the spoil and resulting minesoils.

4. Additional research is needed to determine what physical and
chemical analyses of the premining borings would provide maximum bene-
fits in planning the reclamation process and how it would benefit us
in the reclamation process.

5. Research is needed to determine how acid mine drainage may
be reduced by proper placenent of potentially toxic materials.

6. More data arc needed on crop yield (including forest crops)
of reclaimed areas versus crop yields of undisturbed areas, with
special atteution to methods adapted to the kinds of soils involved.

7. More specific information is needed about plant species and
varieties adapted to soil properties of reclaimed areas.

8. Data is needed on predicting slope stability, erodibility,
and sediment production of minesoils.

/73
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Recommendations:

1. That the findings of the committee on the three charges
be accepted - Approved by the conference.

2. That the committee has fulfilled its obligations and
should be disbanded - Approved by the conference.

/7e
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REPORT OF COMt.!ITTEE 7

INTERPRETATION OF SOIL ASSOCIATION MAPPING
UNITS ON SOIL SURVEY MAPS

Chairman - R. L. Shields Vice Chairman - J. Foss

Members

h'. Ellyson K. Langlois
J. Ferwerda 3. Warner

Storrs, Connecticut July 18-22, '1978

CHARGES

A. Develop methods for the display of interpretations of
soil association mapping units on soil survey maps for
such uses as cropland, woodland, and community develop-
ment. (Emphasis is on display of interpretations in
published soil surveys.)

B. Identify additional research or study that is needed
for the adequate interpretations of soil association
mapping units.

COMMITTEE ACTION AND BACKGROUND

The committee chairman developed a questionnaire consisting
of eight questions related to the charges. The questionnaire
was sent to all of the committee members. and all of the
members responded to this questionnaire. The questionnaire
and the individual committee members' responses are shown
on Appendix A. (Please note: the committee chairman re-
duced the individual replies to fit the questionnaire.
Hopefully, he made correct interpretations of the responses
and retained the essential thoughts of the members. The
unabridged committee member responses are retained and
available for reference.1

/77
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After the individual questionnaire responses were tallied
the chaj~man determined consensus opinion on each question
and reported this as committee response to the charges.

Background material of reference sent to the committee
nembers along with the questionnaire were as follows:

1. National Soil Handbook Definition and Explanation
of Soil Associations.

2. Examples of how the Hollis-Charlton  Association and
Hollis-Rock Outcrop Association are handled as
correlated soil survey mapping units in a community
uses interpretations table.

3. A portion of the soil interpretations table that
accompanies the general soil maps of Onondoga
County, New York.

4. Soil interpretations table and general soil map for
southern Maryland RC&D Project.

5. Soil interpretations table and generel soil map for
state of Delaware.

(Note: The above five items are not included as
Appendices to this report because of the awkwardness
of trying to reproduce the materials in volume
sufficient for multiple discussion groups. The
comittee chairman will prepare these reference
materials in other form for the use of the 'discussion
groups.)

The Committee 7 Report follows.

17%
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NOTES FROM DISCUSSION OF THE TENTATIVE
COMMITTEE 7 REPORT AT THE NORTHEAST
COOPERnTIVE  SOIL SURVEY CONFERENCE

CHARGE A. (Reference questions 1, 2, and 3 in Appendix A)

During our discussions at the conference we learned that
some of our original concerns expressed in questions 1,
2, and 3 of Appendix A were no longer vali~d. We learned
that the automated system for generating tables of soil
interpretations for published soil surveys now prints
the names of multi-taxon  components at a single location
in the table and provides interpretations for each com-
ponent at that location, rather than scattering the inter-

pretations alphabetically. This, then, eliminates the
problem of awkwardness and confusion for the user.

(Reference question 4 in Appendix A)

Most of the discussion time was spent on this issue -
whether interpretations for so called "broadly defined"
map units of 3rd order soil surveys should be included
in the same interpretations tables with more narrowly
defined units of 2nd order surveys.

Arguments for having them in the same table were:

1.

2.

3.

4.

Two sets of tables would likely confuse the users
rather than enlighten them.

Separate tables would add substantially to the
volume and cost of the publication.

Actually, some map units of 3rd order soil surveys
have fewer percentages of inclusions and can be
interpreted more accurately than some narrowly de-
fined units of 2nd order soil surveys - so why try
to separate them on tabular presentations.

Mapping units of 3rd order soil surveys may be
thought  to be inferior if in tables separate from
2nd order soil surveys.
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5. Footnotes can be used to indicate that inter-
pretations for map units of 3rd order soil surveys,
such as soil associations, are less precise if such
is the case.

ATquments against having them in the same table were:

1.

2.

Interpretations for map units in 3rd order soil
surveys, such as soil associations, generally are
for large tracts and are broader in scope than for
2nd order soil surveys. For example, the former may
carry column headings such as "community uses" or
"waste disposal" whereas the latter will be more
specific with columns on "septic tanks", "dwellings
with basements", "trench-type sanitary landfills".
Therefore, it is very difficult to format inter-
pretations for the two in one table.

Interpretations for multa-taxa units of 3rd order
soil surveys should be kept to themselves where it
can be noted that specific, on-site investigations
are needed for intensive, small-parcel use.

Discussion was long and involved on this issue and quite
divided. There were qood arguments in both directions.

(Reference question 5 in Appendix A)

There was qood aqreement as to the value of three-
dimensional block diagrams to demonstrate the inter-
relationship of components of soil associations. There
has been generally good cooperation on the part of the
editorial staff in utilizing well prepared diagrams.
There were expressions of dissatisfaction with these
diagrams being isolated in a separate section of the
report remote from the mapping unit descriptions.

(Reference question 6 in Appendix A)

Response seemed to indicate that just one interpretation
for a soil association should be an option where each
component has similar interpretations; where the intended
uses are of low intensity; and where 3rd order soil surveys
are to be followed by high intensity surveys or on-site
investigations.
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(Reference question 7 in Appendix A)

Liberal use of color in the interpretations tables
would open up many possibilities for improving dis-
play systems of multi-taxon units. For instance,
tri-color "pies" could be used effectively to pro-
vide summary interpretations for entire soil
associations. Otherwise, our present techniques for
display in tables are about as imaginative as they
can be.

(Reference question 8 in Appendix A)

Items a, b, c, and d were felt to be needed but rather
rwxe related to design of mapping units rather than
display systems. Item e was retained as a final
committee recommendation.
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COMMITTEE 7 RECOMMENDATIONS
APPROVED BY THE CONFERENCE

CHARGE A

1. That interpretations for soil associations of 3rd
order soil surveys appear in the same tables with
interpretations of map units of 2nd order soil
surveys. (This recommendation was accepted by a
narrow margin - 60% of the conference participants
in favor and 40% against.)

That the format for expressing these interpretation's for
the individual members (components) of an association
within these tables be the same as that commonly used in
interpretations tables that accompany general soil maps.
(This may present some problems in combining "broad-use"
column headings and "narrow-use" column headings in a
single table.)

That the percentage of the entire association occupied by
each member of an association be displayed beside the
name of the member to provide the user a reasonable picture
of the probability of encountering the kinds of limitations,
suitabilities or potentials stated for each member.

2. That our soil survey publications policy will encourage
liberal use of 3 dinensional block diagrams to portray
the interrelationships of j~ndividual soils within soil
associations, and that these diagrams will be located
near or adjacent to the mapping unj~t descriptions of
these soil associations.

That those who direct and manage our soil survey publications
remain  aware that use of color in published soil survevs will
open UP mnY OppOrtUnitieS for wore effective display of soil
interPretations of soil associations and other multi-taxon
units. (The conference expressed awareness of the present
financial limitations and G.P.0 restrictions on use of color.)

CHARGE R

1. That the Soil Survey Division of SCS establish a nation-
wide study to test user reaction to and comprehension of
interpretations of multi-taxon map units in tabular
presentations presently being formated in published soil
s"l-"eYS. (This recommendation was partially prompted

/B L.
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by considerable concern with the term "soil association"
having been used for many years on legends of general
soil maps to classify extremely broad units and now
being used within a narrower context in correlations of
detailed soil surveys.)

FUTURE STATUS OF COMMITTEE 7

The conference accepted the recommendation that this
committee  be dissolved.
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APPENDIX A

COVJUTTEE 7 QUESTIONNMRE MJD RESPONSE FORT.

.

1. Are you satisfied with the presently used format for providing
interpretations of soil associations in "detailed" soil surveys,
as in the Hollis-Charlton  and Hollis-Rock  outcrop associations
tabular interpretations? Why or why not?

Ca~ti~ensti  - No. T h e  cormniL&_  A no2  bO.tiA@Zd luith .the phebent
$zxziqzbah a? ~o~olu&g I1uAou.:

2. If you are satisfied in 1 (above) do you have suggestions for
improvinG  the usefulness of the approach.

3. Should we format the interpretations of soil associations of
"detailed" soil surveys the same as we do for general soil maps
(as in the Honeoye-Lima association of the New York example)?
Please give reasoninS.

cottimAw - YCA. The h~~onb  given wtm:

a . )  Need &t6omaL&n ,&I jw.t one p&we.
b.) Much eabieh  io compcvic  the intetrptietatiati  iok

indivihai? membenn  and weigh .ththcir,  b.igigrti&aWC  604

A%‘2 l&O& UAbOCidiOM.

c .  J T h e  pehccrttagc &Lguheb ate needed a wOCE.
d. I P~ovida  kwdbwpe  ~~~ohma.tion  M u&&t M SOif?

. ,
i?~~2A~ti  at one p&we.

c.) We nhoti  not bquecze b&oadLy  ded&ined  unitn i n t o
tibf.&  With mono-taxor,  units that WLP_  na~~~ou.ty
dc&.ned.

4. If you answer "yes" in 3 (above), would you propose that
interpretations for soil associations, complexes and un-
differentiated units be displayed in tables separate from
single taxa units?
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a.) 1.t coti wokk  whete ALopen  oh A.&WA  ate oueh-
h i d i n g  l-im&u%nA doti a&? componentd ok doti Lolo
Dtial.5dy  UAe.

6. ) cot&i  WOktZ lL’k?,‘~e  3&d Ohdti AOit AtLhUtyb Uhe 20

be ~Ol?tOWed by 162 oh 2nd 0hde.h AWNeyA doh
high ,inQ.ttiAyuse.

Those who had negtiue ~~eacAi~tti  ~.zMed:

a . ) Computeh~  and duia b a n k  (Re:  Soti-5) co&i not
harzdee  .it. Dab bank .Lh stied otiented. itout-
eveR we nigh2 be abPe to aAd&? one AOti
potW WLing.

7. If you visualize a display system not implied by any of the above
quktions, please provide an explanation here.

Cot~etuu~ - The comnittee  de& a%& xhe a&exna.U~  covehed
-bee apwachcl. Howevex, LangLoL5 inindicated  iti
we Ahoti Look a2 Exh.ibti  404.8 .i~ h'.S.H. ab an exe&Lent uyly
LO handee A&&m map ~n.i.$ itiehphctatioti.

8 . Please identify additional research or study that is needed for
adequate interpretations of soil association mapping units.

AdditioMae keseahch oft Atidy needed:

a. I

b.1

c. I

cf.1

e.1

To dtiuvninewtitiexptie&Gotti  can be pu~wtiedin
fabti dohm 604 categohie~ above 2he d&es level.

I)n how componeti 06 AOti aAAockLi~M6 tie&&  6Oh

bpec&qLc  UbeA.

In -testing  we/r heaca%n with UOJ&Y~A .tabutm 6o~na.t.4.
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<REPORT  OF COMMITTEE 8

Presentation of Soil Survey Data for Use by Planners

St.orrs,  Connecticut July 18-22, 1978

Background-

Presently there are two approaches being used in the Northeast to
provide soil survey data to planners that are intermediate in
specificity between that shown on detailed soil survey maps and
that shown on the small scale general soil maps included in
published soil surveys. These are Natural Soil Groups and Meso-
Intensity General Soil Map.

Charges

A. Evaluate the two procedures and provide an answer to the
following questions:

1. What are the strong points of each?

2. What are the weak points of each?

3. Is one approach more useful than the other?

4. Would you recommend one approach over the other7

B. Identify additional research or study that is needed to improve
the presentation of soil survey data for use by planners.

Committee Members:

S.A.L. Pilgrim, Chairman
D. Lietzke, Vice-Chairman
F.W. Cleveland
W.E. Hanna - added 4/19
G. Petersen
F. Putnam
E. Sautter
D. Van Houten
F. Vl.eira
8. Watson
D. Wells
G. Wood



Recommendations of the Conmittee

1.

2.

3.

4.

5.

Endorse both the Natural Soil Group and Meso-Intensity  pro-
cedures as a means of presenting soil survey information. The
committee believes this flexibility is essential to meet the
needs of users.

The alternatives of each system should be presented to more,
planners and users. Feedback on .their reaction as to which
system is most desirable should be evaluated. Complete
committee action by July 1, 1979.

The committee recommends further study of the two procedures
as they relate to specific landscapes. It may be possible to
advise the use of one procedure over the other for specific
landscapes. Virginia (Dave Lietzke)  agreed to do some testing
during the next year,

The conrmittee  did not have time to address the question of
comparative costs of the two procedures. It is recommended
that additional work be done on this subject. This should
include reimbursable costs to SCS or other NCSS agencies
involved in the preparation of these interpretive maps.
Complete committee action by January 1, 1979.

Recormnend  that the committee be continued. There are many
areas on presenting soil survey data to planners that need
continued evaluation, Further work of this committee should
consider the general use of ADP in presenting data and
specifically the SPIT program.

Committee Report:

Charge A: Evaluate two procedures -- Natural Soil Groups and
Meso-Intensity  General Soil Map

Natural Soil Groups of Maryland’

“Soil classified in the aforementioned manner can be reclassi-
fied to meet other objectives. As part of the capability analyses
input of State Land Use Plan, the soils of Maryland have been
assembled into groups having similar major properties and features.
These have been named Natural Soil Groups. The ~soil typologies
of each county were regrouped around six characteristics of
interest; agricultural productivity, erdsion  susceptibility,

l-/From  “Natural Soil Groups of Maryland”, Maryland Department of
State Planning, December 1973.

.

I
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permeability, depth to bedrock, depth to water table, and stability.

In general, the Natural Soil Groups are arranged in order of
ihcreasing  limitations or problems for most uses. Drainage class
of wetness characteristics is one of the prime considerations.
Thus, the better drained soils are the fir’st groups. Groups are
divided on the basis of drainage class, depth, permeability, flood-
ing stoniness and rockiness. Subgroups are divided only on the
basis of slope steepness, where this is an important feature
affecting use.”

It is important to note that detailed soil surveys provides the
base data and has to be available.

General Soil Maps (Meso+’

“Soils Memorandum SCS-33 (Rev.) gives the policy and procedure
for General Soil Maps and Land-Resource Haps of counties and states.
It does not cover general soil maps (meso) at a scale of 1:62,500
which are being prepared for many New York counties. They are
intermediate between detailed soil maps and small scale general

0

soil maps described in Soils Memo SCS-33. Although general soil
maps (meso) allow for more map detail than small scale general
soil maps,. the legend is stratified to permit generalization at
the highest level. At this level the map can be used as a small
scale general soil map which gives a bird’s_eye  view of the county.
The lowest level in the legend is the map unit which is commonly
a phase of a soil association. The units are used to separate
areas for use in broad planning at the county level.”

It is important to note.that  these interpretive maps can be
developed from available detailed soil maps or, where detailed
maps are not available, from field work.

Natural Soil Groups for Connecticut

Although not specifically outlined in the charges to this committee,
it may bc useful to brief1.y look at the Connecticut system. The
following is excerpted from the introductory paragraphs of the
publication describing the system:

“The Natural Soil Groups system is designed to help people
use soil surveys. The availability of material to interpret soil
surveys for many uses has generated much interest and demand. This
has led to many kinds of ratings, maps, tables, and other means of

L/From  “Technical Note - Soils NY-3” dated September 17, 1974.
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presenting informatj~on about soil. Because the number of specific
land use interpretations is large when considering a tract of land
containing many different soils, some means of summarizing the mass
of detail to a more comprehensible  level is desirable. This kind
of summarization is one function of the Natural Soil Groups system.
In addition, the adaptability of this system to interpretations for
many uses reduces the need for numerous single-purpose interpretive
maps.

State, regional, and town planners as well as owners or
planners for individual tracts will find Natural Soil Groups an
eminently useful system for analyzing soil survey information.
Planners can make a variety of soil interpretations and select
suitable alternatives from one map rather than compiling the perti-
nent interrelationships from a variety of maps.

The Natural Soil Groups system is especially useful in pro-
viding a framework for summarizing statistical data from a soil
survey. This is more important when state, regional, or town
planning involves large areas and uses computer data processing of
soil information.

The system leads users of soil survey information to think
and base decisions on soil characteristics and how these character-
istics affect uses, rather than on the degree of limitations or
suitability retings alone. With this one system and map, users
can determine the limitations as well as the potentials for a
variety of purposes and land uses."

It should be noted that the approaches used in developing the
Maryland and Connecticut systems are somewhat different. The
Maryland system deemphasizes soil parent materials, landscape
position, and geomorphic characteristics.

Some Characteristics of the Two Procedures

1. Strong Points - Natural Soil Croups

a. Converts many map units of detailed soil maps to few
natural soil groups on most landscapes.

b. Intermediate detail and scale between general soil map
(county) and detailed soil map.

c. Groups soils that have like characteristics, use, and
management together and splits out contrasting soils, all
of which ltinds itself to specific interpretive statements
for Cropland, Urban, Recreation, Wildlife, or Woodland uses. 0.
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d.

e.

f .

. I?..

h.

i.

k.

1.

m.

Permits broad planning on Natural Soil Groups and more
detailed planning on detailed soil information that shows
on the map.

Can be used at State, regional, county, or local (community)
level.

Can be used to designate Prime Farmland, Wetlands, Fiood
Plains, etc.

Exposes geomorphic patterns of ~soils in some situations.

Keeps the soils that are similar in characteristics, use
and management together on landscapes that are adaptable
to Natural Soil Groups.

Provides a higher degree of interpretation rel iabi l i ty
than Meso-Intensity  General Soil Map. (For kinds of
interpretations used in NSG system. )

This kind of map and interpretations begins to overcome
problems with utility of the soil information for the user.
Although not specifically listed as such, several objec-
tives for the inventory are listed at the bottom of page 9
and in Table 2. (“Natural Soil Groups of Maryland”,
Maryland Department of State Planning, December 1973.)
Stating the purpose for the report in this manner will
minimize incorrect usage. By developing 8 focus on
particular characteristics, the natural soil group concept
reduces unnecessary complexity and thus improves its
ut i l i ty . The inventory in general appears to have been
tailored with a specific purpose in mind. The descriptions
of each of the mapping unit? are easy to understand since
there are very few technical terms included.

Soil series names are not used--soil properties are the
basis.

Detailed mapping unit boundaries and symbols are visible
on the map.

Map scale can be easily adjusted for proposed use.

Strong Points -- Mao-Intensity General Soil Map

8. Converts many map units of detailed soil survey to few map
units on meso maps.

b. Intermediate between detailed soil maps and small scale
general soil maps.
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c.

d.

e.

f .

g.

h.

i .

j.

Legend provides for two levels of generalization.

Uses rated are unique for the general soil map (meso)
and do not duplicate uses rated for the detailed soil
map.

This soil map would be more convenient to compile and
would double as general soil map and mesa-intensity map.

A mew-intensity general soil map is primarily based on
physiographic or geomorphic areas and has a primary
purpose of combining soils in characteristic and repeat-
ing patterns.

This inventory helps to reduce complexity of the detail
of the soil map by combining soils into soil associations.

Can be individually tailored to each county.

Geomorphic pattern of soils and geographic setting of
major soil areas are identified.

Introduces people (the users) to soil survey and soils.

2. Weak Points - Natural Soil Groups

a.

b.

c.

d.

e.

f .

g.

Interpretations are more generalized for some groups than
for a specific soil within the group.

Natural Soil Groups contain interpretations that imply
mcwe  precision than intended for broad area planning.
There is a considerable’chance  of error or of misuse
of natural soil groups if they are interpreted for
specific land uses such as septic tank filter fields,

The system may not adapt as well to counties with
contrasting terrain features.

The characteristics chosen to make the groupings may
not satisfy the requirements to interpret for all uses.

Mixing of soils from different physiographic provinces,
i . e . , depth to hard rock vs. deep coastal plain soils.

A limited number of soil characteristics used to make
groupings.

The major weaknesses of this inventory are related to
quantification of the outputs and to definitions of
interpretive classes,

8-6
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h. Must have a detailed soil survey available.

For planncrs,*if  phrases such as “hardly any economic
return” or “produce.. . .insufficient  abundance” can be
quantified in terms of actual productivity, the planner
can then more accurately determine trade-offs between
alternative land uses. Additionally, by including miti-
gating measures required to overcome limitations, he
can better assess development requirements for each of
the soil groups.

Weak Points - Meso-Intensity  General Soil M a p s

a.

b.

C.

d.

e.

f .

g.

h.

Map units are named primarily as phases of soil associa-
tions and as such contain limiting dissimilar soils.

Level of generalization is such that it is generally
useful for county or wider areas of planning, but can
be used on smaller areas.

Interpretation of each map unit is based on the dominant
soil condition (not necessarily the dominant soil) in the
association which makes interpretive value of delineations
considerably less than those of detailed soil survey.

Interpretations to be meaningful are for the association
as a whole.

Contrasting soils are allowed in the same group which
causes a lower purity of interpretation. (It should be
noted that New York people attempt to minimize this
through legend design.)

This map, if used mainly because of its adaptation to
the soil survey publication, would add considerable
expense to the publication. (Local users can underwrite
the cost.)

The major weaknesses of this kind of map and interpre-
tations are related to quantification of the outputs and
to definitions of interpretive classes. Additionally, by
including mitigating measures required to overcome limita-
tions, he can better assess development requirements for
each of the soil groups.

The meso-intensity General Soil Map provides very little
information on the purpose of the report, i.e., the
object ives . There is no description of the interpretive
columns nor of the interpretive classes themselves. Very
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general statements such as “can be overcome under good
management and careful design” are the rule and provide
only the most general guidance. Similarly, the map is
just as general. Utilizing the proper techniques, we
can provide more specificity in a meso-intensity  inven-
tory.

I . Soil series names used for the units.

j. Base map lacks air photo imagery.

k. Washington County example map is comprised of two
sheets (consider smaller scale).

.

3. Is one approach more useful than the other?

a. The Meso-Intensity  General Soil Map would be the best
map, in my opinion, in most counties since we have
published all of our counties with the small scale
general soil map. I do feel, however, that if the
user foots the bill and prefers the Natural Soil
Groups and the county terrain features are adaptable
to a meaningful map, that we should be flexible enough
to accommodate his preference.

b. One committee member corrsnented  that the Natural Soil
Group approach is more useful for community, county, or
state planning than Meso General Soil Map because soils
are grouped by those factors~important  to planning most
nonfar”  uses.

c. With some modification and quantification, the Natural
Soil Groups approach can pro+ide  substantially more
specific information for the planner than can the meso-
intensity General Soil Map concept.

4. Would you recommend one approach over the other?

a. Committee  “embers endorsed the continued use of both
procedures.

b. Connecticut advised the conrmittee, “The Natural Soil
Group concept has been well received and used  in
Connecticut.

- -
It can be used on the town level for

operational planning at the same scale as the detailed
soil survey, too”.
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0
Charge B: Identify additional research or study that is needed

a.

b.

c.

0
d.

e.

f.

to improve the presentation of soil survey data for
use by planners.

I think we need to move ahead on the soil potential approach
because it is a more meaningful way of’presenting soil survey
data. However, in order tu use this approach, we need to
accurately document map unit composition and study the inter-
actions of the different soils within a map unit on the various
uses,

We need to continue to modify our techniques such as has been
done with the Natural Soil Groups Inventory to more specificaily
meet the needs of planners/users. Continued implementation and
experimentation with these different techniques is needed.

We need to establish goals and objectives relating to user
needs for each inventory. This requires close coordination
between users and the resource people in the pre-field stages.
From this coordination, resource people should be able to
tailor an inventory to meet the goals and objectives, and at
the same time, relate the physical requirements to complete
i t ,  i . e . , dollars, manpower, and time. If outlined in the
final report, these goals and objectives will identify the
purpose of this inventory and the types of use for which it
is particularly well suited,

We need to be flexible in establishing the mapping scale and
the type of inventory to accomplish the objectives. This
flexibility is necessary so that we may best meet the needs
of planners/users. (O.K., but not for each planner per se.)

All descriptive and.interpretive  classes need to be defined
in terms that the non-mapper can relate to, i.e., what does
“moderately limit” mean?

We need to quantify outputs on different soils for various
activities to meet many planning needs. In addition, we need
to tailor our interpretations to the needs of the planner/user.
In some cases, very general suitabilities, such as in the meso-
intensity general soil map could be satisfactory. However,
specific, quantitative, functional interpretations are often
needed. Phrases such as “hardly any economic return” have
little value to the planner who is trying to determine an
optimum mix of activities based on land capability and demand
for the activities. A corollary benefit to quantifying outputs
is the ability to determine trade-offs resulting from emphasizing
speci f ic  act ivit ies .

S-9

/3fs



.

g. Through interpretive tables, we need to define constraints
and then mitigating measures for each of the soil mapping
units. This will require an interdisciplinary approach
and will enable the planner to define resource and economic
consequences.

8-10
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APPENDIX A
Prepared  by :  Wi l l  Hannah

USE OF MESO-INTENSITY GENERAL SOIL MAPS (Scale 1:62,500)

Walker Banning (Planner)

Mary Harnan (Planner)

Jim Hill (IPA - Engineer)

Pat Smith (Planner)

Richard Zimmerman (D.C.)

SURVEY OF USERS

- Central.New  York Regional Board
(5 counties)

- Broome County Planning Board

- Adirondack Park Agency (APA)

- Black River-St, Lawrence Regional
Planning Board

- Wayne County

I . “ARE THE MESO  INTENSITY GENERAL SOIL MAPS

Banning:

0 Harnan:

Hi l l :

Smith:

Zimlllerl7Kln:

BEING USED?”

When meso report supplied in 1969 it was initially used
intensively for regional planning but used less now as
detailed surveys for area become available.

Used intensively initially to develop a set of natural
resource inventory maps but used less as moved into
second phase (1:24,000)  of plannings. Still used some
for.individual  town planning.

Quote “The maps are used almost daily for various
aspects of planning and review of soil conditions in
areas of site appraisals.”

Currently being used to develop interpretive maps for
Regional Land Use Plan,

Used considerably by planning board to develop a set
of maps of environmentally sensitive soils. Also used
in working with other public and private groups.

I I . “HOW ARE THE MESO  MAPS BEING USED?”

Banning: As overlays in developing a regional plan - series of
interpretive maps, such as depth to bedrock, drainage
groups, permeability classes, etc.
- copies of report frequently supplied to consultants,
realtors, etc.

Harnan: DeGeloped  a series of overlay interpretive resource
maps based on mcso map, including slope, flood hazard,
.penneability,  depth to bedrock, etc. - used with other



,

Use of Mew-Intensity General Soil Maps (Scale 1:62,500) Pg. 2

Hil l :

resource data such es woodland and vegetation maps.
Used mostly for county-wide pianning and to a
lesser extent, town planning,

- hand out report tie groups and individuals.
- use in meetings and presentations, excellent for

small groups to view overall soil problem areas.

Use’as overlays with other resource overlays for
broad regional planning - one of the basic maps for
developing land use maps for Adirondack Park (AP)
area.
- map always reviewed before looking at specific

site problems.
- used by,APA to back discussion at public hearings

for proposed land use zoning - map has not been
challenged.

- provided to some towns for planning.
- used to develop a regional prime farmland map.

Zimmerman: Supplied to utility companies to locate routes.
- identify principal prime farmland areas.
- locate prinCi@l gravel resources in the county.

, - supplied to consulting firms looking for nuclear
power plant sites along Lake Ontario.

- used in a meeting as a base to help convince County
Board of Supervisors to fund $150,000 drainage
project.

- locate muckland  areas 50 acres or more in size.
- supplied to County Planner to develop maps of

environmentally sensitive soils including stability,
slope, depth to bedrock, etc.

I I I . “IS SCALE OF 1:62,500  SATISFACTORY?”

Banning: Okay, but would prefer 1:63,630 (Actual 1” to l-mile
s’cale) - some maps were reduced to 1” = 2 miles for
multi-county Regional Planning Reports.

Harnan: Scale is excellent because it coincides with State
supplied planning maps.

Hil l : Scale is perfect for regional plans, but have
enlarged to 1:24,000 for development of town size
interpretive maps including on-site sewage disposal,
slope groups, community development, etc.

0



Use of Meso-Intensity  Eeneral Soil Maps (Scale 1:6~2,500) Pg.

Smith: Scale is okay for some planning, but have reduced
some instances to 1:125,000  to develop a set of
overlay interpretive maps at regional plan level.

3

in

Zimmerman: Scale is good for meetings to display soil resources
and problems on a county basis - ideal for utility
companies use.

IV. “HOW COULD MESO  MAPS AND ACCOMPANYING REPORTS BE IMPROVED?”

Banning:

0 Harnan:

Hi l l :

Smith:

Zimmerman:

If meso maps are not based on detailed soil surveys
this creates problems as detailed surveys become
available (5-county  meso maps not based on detailed
survey).
- interpretation table could be more specific,

rather than “conrmunity  development” indicate
limitations for “dwellings”, “septic effluent
f i e lds ” , “roads and streets”. etc.

- text material is adequate. .

Make meso maps more detailed - 1937 planimetric
base maps at same scale are better because had more
detail, this map is used some by Planning Board.
- text material is satisfactory.

General terms in table are sometimes too broad -
specific interpretations for on-site sewage
disposal, dwellings, and a layman type engineering
table would be helpful, particularly for town
planning.

Tables provided were not detailed enough - used
data and interpretations from SCS-Soils-5’s.

Map and text satisfactory as provided (SWCD is
charging $6.OO/copy  for a report centered around
meso-map.)

ADDITIONAL NOTES

1. - Overall rating of usefulness of meso-intensity  maps:

Banning: High during initial planning stage, medium to low
as planning has evolved to more detailed town and
site planning.



Use of Meso-Intensity  General Soil Maps (Scale 1:62,500) Pg. 4

Harnan: Medium.

Hi l l : Very high.

Smith: Medium, would prefer detail soil survey.

Zimmerman: High.

2. -

3. -

4. -

All of the planning agencies tend to use the maps for more
specific purposes than the map was intended or should be
used - particularly APA.

Broome County, Central New York-Regional Planning Board,
Black River-St. Lawrence Regional Planning Board, and APA
funded or partially funded cost of producing the meso maps.

Interpretation maps developed from meso map were mainly
based on dominant soil in each association, not necessarily
most limiting soil. Some planning agencies screened colors
to give a percent of each dominant soil.



APPENDIX B

.

Natural Soil Groups of Maryland

Prepared by: Robert L. Shields

The following are some of the major uses made of the system thus far:

1.
2.
3.
4.
5.
6.
7.
8.

9.
10.

11.

Maryland State Land Use Plan.
County and regional land use plans.
Generalized maps of prime farmland,
River basin and watershed studies of soil and land use conditions.
Coastal zone management studies.
Delineations of wetlands.
Locate large areas for liquid and solid waste disposal.
Locate potential critical areas.in  the 208 nonpoint  pollution
planning,
Base reference for preparing environmental impact statements.
Overlay with geological maps to generate areas suitable for
uses dependent upon both soil and geological considerations.
Provides a generalized soil map for many uses where detail
intermediate between soil association maps and detailed soil
maps are needed.

Among the above, Item 3 has been extremely useful for filling the void

0
until the detailed Importaqt  Farmlands Inventory maps are available.



Nxtheast~atiVeSoilSurwyCbnferen~~
Storrs, CT; July 17-22, 1978

cbmittee  Mf?r&ers:

W. Wright, Chairman
J. Kubota, Vice Chairnm
J. Witty i. :,

IL Hatfield
0. F&e

ChargeS:

k L%zng.
R.'Sh.i@ldE.

S.Pilgrjm
F. Gilbert

1. n>serveasaclearinqixuf5eofideasandtoidentify
researchmeds and priorities.

2. lb solicit, evaluate, end selectonerewarch  Proposal
for~ssiontotheNortheastsOil~~~aamcittee
for support as a funded regkml project.

kconmndations:

1. ~t~~analExperimentstationscientistsbe
enmuragedtodesignreseazhpr.ojectinaneor~of
the following areas as they relate to their specific
needs, priorities, and resoumes.

a)

b)

c)

d)

Initiate studies related to the develomt  Of
guidelinesforestablishinglimitatFansard
mnaqem2ntpracticas  for landdisposal  of
Haste materials cm namzd kinds of soils.

lkvelopresezmhpmjectsdesignedtoincrease
theaccuracyofinterpretations  titheusers
onlceming~andp~ and soil erosion
onharvested %+z&laM sites.

Dwelopreseamhpmjectson"sOfl Fotential",
pxticularlycostbenefitstuaiesandbpil
Characteristicsormdified  soilchamcteristics
as prelate  tocxopyields.

Eevelop stulies related to tha installation and
reamlingofwatertablewallsandtherrodeling
ofthemi&xereqimeinthewxtheast.

,:y, :’

.



e) Develop stwXesomxrnedwithcmpyielddats
on reclainedminespoil  areasvs. undisturbed soils.

f) Develop stdies  relatedto  theevaluationof
mappingmitamposition,dmracter,  sndqmlity.

2. ThatthesoilnDistureregilre~tteebechargedtith
~~pingaresearchp~salon'~water~'for
amsidere~nasa~~jectandthatthepr0-
pJsslbepresentedtotheNortheastsoil~esearch
Comnitteeforsuppo*asafundedregiornlproject.

3.ThatComittee9be~tinuedasa pezmnentoodttee
ratherthansnAdHocOmnitteeto  semeas aclearing
houseofidessczmxmedwith soil swxeyresearchneeds
ti priorities in the W$hesst.
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RMOTE  SE’JSIKG  IN SOIL SURVEYS

Report of Committee 10
by

Horace Smith

Remote sensing is the science of acquiring information about distinct
objects from measurements made without  coming into contact with the
objects. Remotely sensed data, in the form of black and white aerial
photography, have been used by soil scientists since the early 1900’s.
This report is an update on current Soil Conservation Service (SCS)
policy regarding remote sensing technology. It is also a brief progress
summary on the status of remote sensing in soil survey with special
emphasis on xhat is happening in the Northeast.

In 1973 the SCS established a Remote Sensing Specialist position in the
Washington office on the staff of the Land Inventory and slonitoring
Division. The primary responsibility of this position is to coordinate
remote sensing activities within SCS. Shortly after 1973 an inter-
disciplinary team, headed by a soil scientist, was placed in Reston,
Virginia to look at developing remote sensing applications in their
fields. The SCS has recently assigned, for the second time, a soil scientist
with the Laboratory for Applications of Remote Sensing (IARS), Purdue
University. Recently, the SCS has drafted a policy memorandum which is
about ready for release that assigns responsibility at the li’ashington
office, TSC, and state level for coordinating remote sensing activities.
I have been assigned responsibility for coordinating remote sensing
activities within the Northeast Technical Service Center area.

In the Northeast, ten states have used or anticipate using remotely
sensed data, other than black and white photographs, in their soil surve)
and rclatcd programs. These states are:

Connecticut and Rhode Island: Researchers at the Universiti.es of
Connecticut and Rhode Island are using color infrared photography
to study wetlnnds. They report this photography is an excellent
aid in delineating  areas that classify as wetlands.

?&rine  : The SCS is using U-2 transparencies for interpreting
forest conditions. The SCS is also conducting a low budget,
low altitude remote sensing project with the University of
Maine  on forested land using color infrared. The project is
being used in forested areas to see if tonal patterns or stress

_, conditions shown in the trees can be correlated to soil types.
So positive results from this study to date, but data does shou
promise.



Remote Sensing in Soil Surveys

Marvland  and Delaware: The SCS and the University of Maryland
are usine infrared nfiotographs  and transparencies to IMP the
tidal m&hes of Kent County. They are finding that reflectance
of naturally occurring vegetation is a key to determining the
soil mapping units. They are also using infrared photographs to
locate depressions and wet photholes in the eastern part of Kent
County before actually making the detailed soil map. They also
report that infrared photographs are particularly useful in plan-
ning transects through wooded areas in locating floodplains in
large wooded tracts of the county.

In other related activities in Maryland and Delaware, the SCS has
tried to use Landsat data for land use but found it unreliable.
They have had good success using National Aeronautics and Space
Agency (NASA) infrared photography flown from 65,000 feet and
using a map scale of 1:32,000 in identifying both land use and wet-
lands. In the Upper Chester Watershed, for example, they used the
soil survey (Johnston soils) to indicate general wetland potential,
then used NASA photography to identify wetland boundary. They were
able to type wetland with limited field checking.

.New .I~s;y: The SCS is using black and white infrared photographs,
recta ie to fit the 1:24,000 USGS topographic sheets, in two
progressive soil surveys. They have found these photographs to be
very valuable in delineating wet spots, floodplains, and tidal
marshes. Color infrared photographs are available at the Department
of Environmental Protection - Environmental Analysis for use when
needed. Recently the Department of Community Affairs, Division of
State and Regional Planning has acquired Landsat  data for the state
for use in developing crop maps for sample areas. The acquired tape
is July 18, 1976. The SCS may assist with one sample area in
Monmouth and will record crop information for the 1978 crop season.
Although these are summer tapes, some information may be obtained
that will aid in mapping soils.

New York: The SCS soil survey party leader in Warren County has
borrowed infrared photographs from the New York State Geological
Survey for use in the soil survey of Warren County. Warren County
is largely wooded and the infrared photography has been extremely
useful in delineating somewhat poorly drained and wetter soils.
Also, it has been very helpful in identifying and assessing the
extent of rock outcrops in various mapping units. The wetter soils
and rock outcrops have a distinct tonal pattern that contrasts
sharply with the overall photo tone.



Remote Sensing in Soil Surveys

Virginia: The SCS used infrared photography a few years ago
when they mapped the Barrier Islands. This photography worked
extremely well in a practically virgin vegetative community.
The soil scientists were able to extent many soil lines based
on plant community interpretations from the infrared photography.

West Virginia: The SCS has discussed the possibility of borrowing
infrared photography from the West Virginia Geological Survey for
use in the soil survey of southern West Virginia. It is antici-
pated that the soil survey in this part of the state will be com-
posed primarily of broadly defined units - Order 3.

Several states outside the Northeast are successfully using computer-
aided or other types of remotely sensed data in their soil survey
programs. Indiana and Alaska are two states worth mentioning.

In Clinton County, Indiana, the SCS in cooperation with Purdue Univer-
sity and LARS used digital analysis of Landsst multispectral scanner
data collected June 9, 1973 to prepare a spectral  map of a 430 hectare
area. The soil map delineations produced using these data were compared
to a conventionally prepared soil map. Results indicate that soil
drainage characteristics can be identified. Correlation of drainage
characteristics with soil series allows for more accurate determination
of the kinds and extent of inclusions in mapping units.

In 1976, the SCS in Alaska used Landsat imagery in a range and soil
survey of a tundra area in northwestern Alaska. Results indicate the
map produced is much more accurate than if it had been made entirely by
conventional field procedures. This project is expected to be expanded
to the entire Seward Peninsula in 1979. During the summer of 1978, the
SCS in Alaska will attempt to use Landsat data in several forested areas
of interior Alaska to refine the information in the exploratory survey.

On the national scene, the SCS is cooperating with LARS at Purdue
University and NASA in a program to develop procedures to assist with
soil survey mapping. LARS-is studying the relationship between the
physical and chemical properties of soils and their multispectral signa-
tures. LARS has asked the SCS to provide them with surface samples of
225 benchmark soils from 42 states they have selected for the study.
This study has considerable potential to help increase the speed and ac-
curacy of our soil surveys and to help us determine the kinds and extent
of_inclusions  in our mapping units.
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Remote Sensing in Soil Surveys

In summary, remotely sensed data in the form  of black and white aerial
photographs, have been used in soil surveys since the early 1900's.
Currently, the majority of the Northeast states are successfully using
remotely sensed data along with regular black and white aerial photo-
graphs in their soil survey programs. With greater emphasis on the use
of Order 3 surveys, and greater demands for locating and delineating
wetlands, it would appear that the future looks bright for the use of
satellite imagery and other forms of remotely sensed data in the North-
east.

.
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1978 XRlXEAST SOIL SURVEY CIX'IFERENCE

Comnittee 11

Planning and Meeting Future Needs
of the National Cooperative Soil

Survey in the Northeast

Frederick L. Gilbert - Chairman
Fred P. Miller - Vice-Chairman
Lennis tnrling
William J. Edbronds
Kenneth J. IaFlame
Charles A. Reynolds
Horace Snith
Richard W. Arnold

Charges:

1. %view, evaluate, and asment on the reccrsnendations n&e by
Comnittee 1, (Modernizing  Soil Surveys), 1977 National Techni-
cal Work Planning Conference.

2. Cevelop p-ooedures  for evaluating a published soil survey as to
up-gradirg needs and make these part of the National Soils
Handbook.

3. Consider upgrading needs along with original field work when
setting annual priorities at state and national levels.

Recumendations:

Ihe anrnittee and the discussion groups attempted to focus on some sps-
cific areas of concern which relate to the charges given.

1. Map ulit Canpasition.

Map unit composition needs to be better expressed in soil
surveys. Members of the discussion groups noted that much of
the information about the units that were delineated in a soil
survey area is r& recorded but leaves the area with the soil
scientists. SOme quantitative system of evaluating rasp Lnit
conposition reeds to be adopted. It is recomended that state
and TSC reviews check evaluation of map unit cqmsiticm as a
routine part of sol1 survey f leld reviews. Knowledge of the
ccqosition of map mits should be applied to interpretations
so that at least a subjective amfidence level can be aresented
to the user. Guidelines for evaluating

.~~ ~~-~~~-~~

developed before 11/79.
the map unit should be
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2.

3.

4.

5.

6.

KBcumentation  of Soil Survey quality.

Soil surveys exist in the region that fa!l into many classes of
dependability  aen judged as to their adequacy for specific
utilitarian purposes. The reasons for the variations of
dependability are many. Soire deficiencies are the result of an
inadequate map unit design (inadequate when judged by a
contemporary planning need), some  am because the base map is
of poor quality, some are because of pzxor  mappin techniques,
and sxne are because of a ccmbination of these.
Menbars of the discussion groups recamend that a system be
adopted to give an “in-house grade” to each existing soil sur-
vey as to its adequacy for contvrary

-
uses. Future plans

should include a budget for this activity.  Judgments should be
tie atout the acceptability of soil surveys based upon this
objective evaluation.
Guidelines for developing an “in-house grade” for soil surveys
should be developed before 11/79.

Base  Maps.

The -ittee reconrends that future soils surveys be published
on base maps wrth planunatric base quality. lhis means that
future soil surveys be published on ortho-photography or an
equivalent alternative.

Multi-F&source Maps.

!the aernittee  reconsends  that we (the ccmnittee) investigate
the possibility of developing and publishing multi-resource
maps and that we report the results to the conference by June,
1979.- -

!lhat regional -ittees be established by the steering -it-
tee for developing guidelines for evaluating (1) map unit mn-
position and for (2) developing guidelines for assigning an
“in-house grade” for soil surveys. This -ittee should con-
sist of representatives of partinent’disciplines.

Reccamend  that this oanmittee be dissolved by 6/79.

Action on Recusnendations

All of these recommendations here accepted by the conference.
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Committee Number 12
General Soils Map of the Northeast

charge

a) Prepare a plan for the preparation and publication of a
General Soils Map of the Northeast with an accompanying
bulletin.

Committee Members
E. Ciolkosz (Chairman)
J. Rourke

Recommendations
1. A map and bulletin of the Soils of the Northeast should be

drafted and published.
2. A steering committee of five people should be selected to

guide the drafting and publication
a) Two from the SCS (TX - Head of Soils Staff and a State

Soil Scientist)
b) Three from the Experiment Stations (one will be the

chairman of the steering committee)
c) The selection of the steering cemmittee%Ull.be made by

tbis’committoe  (coaun.  12)
d) The steering committee will be selected by August 15,

1978
3. The steering committee will form a committee of two people

from each state (one SCS and one Experiment Station) for
this project. This committee should be subdivided into the
following subcommittees:
a) Map Subcommittee - will recommend map type, scale, base,

etc., and also follow through with the preparation of
the map. The chairman will be from the SCS.

b) Bulletin Subcommittee - will recommend format and content
of the bulletin and also follow through with the prepara-
tion of the bulletin. The chairman will be from an
Experiment Station,

These subcommittees should consult the report “Soils of the
Southern States and Puerto Rico” for guidance.

4. A publisher should be selected early in the project. The
bulletin will probably be published by an Experiment
Station and the map by the SCS.

5. The work committee should have a draft of the bulletin and
map ready for review by the 1980 Northeast Soil Survey
Conference.

6. Committee 12 should be disbanded on August 15. 1978.

Action Taken
All recommendations were approved by the conference.
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REPORT GF THE CORl’IgCTICUT  AGRICULTURAL MpERIMEluT E!TATIfX?

David E. Hill

In our study of septic tank loagevity  in the town of
Glastonbury  we continue to ihventory  new failures and add new
system to the inventory. The @atim of systmm now exceeds
3,200. From  our 13 years of record, 196l-1973,  we predicted that
at the end of 1976 we would have a cumulative failure rate of 21$
of all system  lnetalled. The actual rate that we measured was
21.3 so that we continue to feel confident  in the projected
longtities  of all system. In an effort to get more accurate
data, Glastmbury,  in 1972, required deep pit teat hole6 to be dug
in the 8pri.n~ accciapanied  by percolatim  tests. Enalyeis  of the
1~73-1976 data showed that the number8 of premature failures
(systems fail- within 5 yeare)  amounting to 3-9 per year before
1972, have decreased to O-l per year after 1972. Requiremente of
spring percolation testlhg while providing occasional ihcmvenience
to the developer Is providing more accurate data on which  to base
septic tanh design.

A second inportent  activity has been the develapnenf of soil
potential ratinga for all soils in Connecticut. Perhaps the
greatest number of requests  for soil information cams from those
who seek knowledge about the uee of soll for waste diepoaal.  Thus
cur beginn- efforts were cmcentrated in thla activity. We have
finished rating cur soile for septic tanks, sanitary landfills,
and waste water disposal by irrigatim syeteme. We have rated
each 8011 in Conuecticut  according to their l$mitationa  In the
usual fashion and then rated their potential a6 high, medium, low,
and very low.

The limiting characteristica  for each soil are listed and
also the beat management practice that is cotmmly available to
overcome the limitatlcm. In rating soilt~ for potentials the ele-
ment of relative cost and effectiveness of treatmeut la eatlmated.
Relative coat is measured in terma of humlredr,  thousands, or tens
of thousands of dollars. Scme practices imply regulatory actlen
and relative cost6 are ill defiled.  These practices were cate-
gorized according to the severity of inlpact upon the user. For
examle,  controllinG housinG  density to prevent pollution of a
proven underground aquifer is judged a more severe regulatory
actim than the restriction of percolatioar tests in certain area8
to the normally wet spring nrxths.

In developing this Information we had to reevaluate 8ome of
cur earlier ratings based on limltati~.  The new limitation  of
smearing of infiltrative surfaces during cormtructicn of 1eachlnG
systems haa been tmeiga.9d to ~oilp that 0ontaj.n  greater than 254
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silt and clay. Thus Charlton and related soils have moderate
liu.itations  for septic tanks rather then elQht limitations. Olrr
studies of longevity  have shown that their long term performance
is less than averaCe. We have also Identified our sandy soils as
havin& severe limitations  because of their below average filtra-
tion capaci*. Earlier they were assigned a slight limitation but
a footnote alerted the reader that they r&&t permit pollution of
the underlying  water table. Thie  change in retinC emphaelses the
need for special design of such systems or re,&atory  action to
control density of systems on the landscape.

In order to make more ueeful  predlctions  about the movement
of nitrate and phosphate in soils we are monltorin(: the soil sur-
roundin a septic  tank leaching field and obeerving  movement in a
3-dimensional  pattern. In an&her  ewlment  in Windsor, it became ,,,
apparent that pollutsnts  move in f*er patterns in sandy  eoils
overlain by finer textured topsoils. Finger% d.s mitigated by an
instability develapl~ at the interface of the textural disconti-
nuity and requires 3-dimenaionalmanitori~  to insure~that  ssmpling
intercepts the Pmere that serve 88 pathways for pollutsnts. .We
are also studyin phosphorus and nitrate movement in a 6 x 10’
field cell in which the soil is aerobic from Hay to October end
anaerobic from Ilovember  through  April. Based upon sorption
characteristics of phosphorus determined in the laboratory we were ”
able to predict Its breakthr-  at an 184nch depth in the test
cell with a high de&ree of accuracy. We have also confirmed that
phosphorus sorption sites in the 8011 rejuvenate after 8 short
resting period and allcwe long term sorption.





RFJ’O:fT  T O  ‘J’IIE NOI:THEhST  SOIL  SLIRVI~X
WORK I’I.ANNlNC: CONFt:RKNCE  - 1~978

R.V.  Rourke
Department  o f  Plnnt a n d  Sol1 Scic!nccs

lJnS,versi~ty  o f  Hnine
Orono. Maim! 0 4 4 7 3

Soj.ls in  forested  areas  are  be ing  s tudied  to  determine  tile effec.ts of
fertilzieer upon  tree g r o w t h  a n d  also the desti,ny of  ferti l izer nwterials
a p p l i e d  t o  the so i l . A  st~udy has recentl~y b e e n  cmplrtrd  in whhicb  t h e
propert ies  o f  mountain  so i l s  have  been campil.ed.

Soi~l charactcrlzation  s t u d i e s  h a v e  cont.inued to be based upon s o i l
s e r i e s . This is the resu1.t  of a c o o p e r a t i v e  e f f o r t  b e t w e e n  t h e  Iiaiue
Agricultural Experiment Station and the S.C.S. ~~II whjch t h e  s o i l  nmisturc,
texture , s t o n e  v01u1ne.  c a t i o n  l e v e l , and organic carbon content are
measured In each of  5 pedons  in the state.

A general  so i l s  map o f  the  s tate  has  recent ly  been con~pl~eted.



Experlment Statton  Report - tiaryiand
0. S. Fanning,  J. E. Foss, and F. P. Miller

Department of Agronomy
Unlverstty  of Maryland

The following proJects  have been completed since the last
Northeast Cooperative’SoIl  Survey Conference.

I. Study of soils developed on serpentinlte: M. Rabenhorst,
M.S. thesis.

< ..
A study was made on 4 profiles developed on serpentinlte and

3 proflies on associated mafic rocks. The morphologlcal,  chemical,
and minera1ogi.caichsracterlst1cs  of~‘thess  soils were studied.
Some of the sofls  mapped as derived .from derpentlnite  were actually
formed from other.baslc  rocks.

2. Solls developed on Cretaceous red clays:~ D. Wagner, M.S.
thesis.

The~purpbse’of  thls~study  ias to  character ize the Cretaceous
c lay  solls,  s tudy the landscape,relatIonshlps,  and,the  va r l ab l l l t y
of the associated undifferentiated soil  mapplng  units. Cat clays
were ilso studled.

3. Inventory of sol1 mapplng unltsln  Maryland and land use
changes’in Southern Maryland: J. Phllllps,  M.S. thesis.

A complete ltstlng’of  soil mapping units  with acreages of
soll  series, capabIlIty  subclasses, slope, tax groups, and parent
material has been prepared with a EDBOL computer program. The
second part of the study showed that, in urbanizing areas In
southern Maryland, approximately 70% of.the land developed was
in’capabfIlty  classes I and II.

:4. Development of method; for determlnatlon  of heavy metals
(Cu.  Zn, nil in sewage sludge-sol1  plant systems by X-ray
spectroscopy V. 2. Keramldas, M.S. thesis.

Tube contribution background was reported as a probIem in
elemental analysts by X-ray spectroscopy and a,method  for over-
coming  it was developed.

5. The effect of klnd of so11 (chemistry, m1nereIoqy)  and
sol1 pH upon heavy metal reverston: R. F. Korcak, Ph.D. thesis.



var
Thls was studled  by ,growlng  corn on Aand B horizons of

.lous Maryland ~011s~  .to which heavy metals’wers added In the
greenhouse. B horizons  were better at reverttng the metals to
unavailable forms than A horfzons  and more reactive solls (e.g.
Myers~vl  Ile, Banor)  were.,better  “reverters” thanmore  Inert sol Is
(Evesboro)  . No good correlation  for ablllty  to revert metals to
any single soil property was found.

6. Techniques of mapping and varlablllty of urban rolls In
river dradglngs  and In miscellaneous  fill have been studied In
Washtngton, D.C.: C. E. Steln, M.S. thesls (near completion)  ,

Studies  u n d e r w a y :

I. Solls of Old landscapes In the Piedmont-Schist Dsrlved
(Elloak Serles and related rolls).

2. .Compostlng  ,ProJect  In Rock Creek Park. (With tlatlonsl~  Park
Service Cooperative).~

3.. Study of Coltq.Neck  Soils c Eastern Shore of ,Maryland.
Palqrsols  developed.ln  .glaucon)te  (variable  ~1%  of glauconite).
Cooperatlve with SCS.

4. Archaologlcal  Studies :

E:
E l  .Mlrador  -. Quatamale  - Vertltiis
Volcanic S o l l s  Y Pompall I

‘,

5. ~,‘Evaluatlon  of composted  sludge was an amendment to sand
and gravel spoils cormnon  to~the Baltlmore+Washlngton  area.’ Also
characterlzatlon  of,those  spoils wlth rerpect to thelr ,physlcal
and chemical  propertles. ‘:

6. Contlnulng studles of soii propertles affecting heavy metal
reverslon.~looklng  particularly  at e f f e c t  of Mn qxfdes.

7. Sulfur’ related problems’. ‘. ~.,
--Developing Improved XRF methods of S enalysls.

--Studies of weatherlng of sulfur bearfng  minerals'  In
, sol1 rock columns and the effects of thls weatherlng
upon genesls  of highly man-influencas and of,natural

SotIs.



Report by Dr. Nobel K. Peterson, Representative of the New
Hampshire Agricultural Experiment Station, at the

Northeast Soil Survey Work Planning Conference
storrs, Connecticut

July 18-22, 1978

Cooperation between the soil  scientists at the Experiment Station
and the soil  scientists with the Soil  Conservation Service is excellent.

T h e  State  Soil  Scientist,  Mr. Pilgrtm, has taught at least twelve
classes in Soils and Community Planning at various locations for the
University of New Hampshire since the course was first offered by me in
t h e  f a l l  o f  lY65. This leaves me free to teach the regular scheduled
class at the University.

The Soil Conservation Service personnel help keep my file up to date
o f  s l ides  o f  so i l  pro f i l es  for  the  so i l  ser ies  mapped  in  the  s tate .

In research, there is cooperation on a project on the influence of
sewage eff luent applied to forested soil,s. Also, the Experiment Station
is providing support in delineating the mesic and frigid temperature
zones in the state by directing the work o f  two  graduate  s tudents .

Each lecture in the Introductory Soils Course at the University of
New Hampshire is a multi-media presentation and the materials provided
by  the  So i l  Conservat ion  Serv ice  personnel  ass is t  in  bringinS  soil  infor-
mation into the classroom.

A general soils map of  the state is being prepared by the State Soil
Scientist and will  be accompanied by a bulletin with joint authorship by
the State Soil  Scientist and the Agricultural Experiment Station repre-
s e n t a t i v e  o n  s o i l  c l a s s i f i c a t i o n .

Cooperative efforts between soil  scientists at the University of  New
Hampshire and the Soil Conservation Service is very important especially
when there are only three full-time soil  scientist on the faculty at the
univers i ty .
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New Jersey floricultural  Experiment Station - Activities

Lowell A. Douglas

Tlte rlortheast Soil SWvry Confcrenoe i. E most likely interested in

two t)T'e!; ,ti investigations now in progress at the New Jersey Agricul-

tural Experiment Station. A considerable amount of effort is being

cxpendud in New Jersey on the utiliaation of various wastes in soils.

A second effort relates to soil characterization and soil properties.

These will be discussed separately.

A considerable effort is being extended within several groups Of

the Fxperiment Station to follow the fate of various wastes,in soils.

'~'hes~:  studies include many projects and many departments. For example,

a study of the sewage sludge fram Camden, New Jersey, encompasses studier:

that include all steps in the sludge management process from the sewage-

treatment plant through cornposting, to transportation to the fields, to

utilization by agriculture or dumping in sanitary landfills. both

environmental and economic constraints are being evaluated. Included in

this study is an evaluation of the suitability of all the soil series

mapped in New Jersey for accepting sewage sludge.

An extensive study is under way to define the ideal lot size

compatible with acceptable groundwater qualities, where housing is built

utilizing septic systems for disposal of the household wastes. This

study includes monitoring of .individual septic systems on approximately

twenty-five sites in the outer c&stal plain of New Jersey.

Soil chnracLerization  work in New Jersey has long been dedicated to

the definition,of  processes important in the formation of soils. At the
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present time, eight graduate students are working on thesis in these

studies. As part of th? backup work to this type of investigation, a

soil micromorphology laboratory has been outfitted at Rutgers. Students

at both the pre- and post-doctoral level are now engaged in soil micro-

morphology studies.



0
REpoHToFTHEaxNSLLLbNlvERsITYAGRICLlL~DLpERlMENT STATION

RichardW. Arnold

Themostsignificantpart  of our program in
our expansion. We have a modest start with_~~.. ~_

thepasttiyearshaskeen
a Soil Characterization Lab-

oratory under the sqervision  or Keith Wheeler. During thepastyear,
we have held both laboratory and field sampling training sessions and
hope to continue this effort next year. We now have an assistant proj-
ect leader at the Cornell University Agricultural winkant Station.
He is Ken Olsonwho came franOhio. I hop most of you have an oplxx-
tunitytomeethimduring the conference.

I would like to mention scme of our research projects to highlight our
progress for the last several years.

(1) Soil productivity interpretations. In an effort to determine soil
productivity we have selected a dairy farm operation which combines
-corn silage-and hay yield estimates for calculating total digestible
nutrients. Soil prcductivity is defined or calculated by taking the
percent of the crop in an acceptable rotation t&es the crop yield,
times the TDN factor obtained fran Morrison's FEECG AND FEEDING.
This provides TDN's per acTe per year, Ass- a certainmapunit in
a CCHHiG4 rotation as determined by the universal soil loss equations.
TDN factors are 20% par silage and 50% per hay. The percent of corn,
in this case 33%, timas the estimated yield times 20%, plus 50% for
hay times the hay yield times 50% 'IDN provides us the estimated TDN
per acreparyear  for thatparticularmapunit. An indexof allmap
units in a survey is then develop& by dividing all the 'IDN values
by the highest  one calculated in thatsoilsurvey. The ?DNs may be
calculated for tax parcels, or farms, just the sam? as you would for
a resource conservation plan, and the soil index for the tax parcel
orfannrearded. At the present time we are attempting to relate
the !LDN indices of prcductivity to farm values assessments.

(2)

(3)

During the past year a new soil association map has been developed
for New York State by Marlin Cline and Pay Marshall. It was origi-
nally developed as a wxking map at a scale of 1:500,000 and is pub-
lished at a scale of 1:750,000. This soil association map has also
beenusedtopraducemapsofprimefarmland,uniquelandsandlands
of statewide iqortance for the State of New York.

Ws are still plagued by inadequate data to pin down our frigid soil
zones in the State of New York. Several years ago,wepredicted
areas that wxld require additional testing, and even though w have
abxttwoyears  data it amars that in sanemarginalareaswewill
need other types of information such as frost-free days, solar radi-
ation, heat units or sane other measure in addition to just soil
teacerature. Cur coal is twofold: one, to test the taxoncxnic limits.
and-  second, arid pa&ape  more important;  to inpmve  the interpreta- .
tions that we make for soils in different regions of the State.



(4)

(5)

(6)

We have a working model for soil development along OUT major stream
for the past nine or ten thousand years based on a study in Cbemngo
county. The river channel, once it became stabilized at a given
elevation, tehded  to move laterally across the valley in spurts or
something that approximates cycles. The lateral accretion deposits
are capped by overflow deposits. This vertical accretion is also
cyclic in nature and may eventually bs related to sun spot activity
cycles. The second b3ttcxn, or first ten-ace for scms people, has
numerous buried A and B horizons mark&g fomsr periods of stability,
and such soils are fluventic or cumlic subgroups of Inceptisols.
The first bottom, or actual flood plain varies but the soils geher-
ally have high amounts of organic matter in the profile and they also
qualify as fluventic sutgroupe. We believe that the landscape posi-
tion is very important in understanding the development and mapping
of flood plains in New York State.

Qx Soil Resource Inventory group, which is funded  by a U.S.A.I.D.
grant, has developed guidelines for evaluating soil maps. One step
is to detemine  the average size of map delineations. lhisisthen
related to map intensity, scales of reduction, size of planning areas,
and so forth. These guidelines include concepts of base map accuracy,
mp unit cmqmsition,  grouhd tmthihg, and so forth. We are attempt-
ing to develop guidelines that will permit an evaluation of the ade-
quacy of a given soil survey for a particular planning purpose.

We have also been concerned about quality control during soil map-
ping. Ws are currently using a model that says that as wa increase
thenunber ofobservationsthree thingswillhappen:  thsmeasured
percent of accuracy should approach the real value in the landscape;
the effort increases; and the error inmeasuringdecreases. If any
of these items is critical or crucial to the design or cor~3uct of the
soil surrey  it will suggest what the other values will be. For ex-
ample, we have examir& the spacing bstwaen observations along tran-
sects, andwhathappenstothe  accuracy asmeasuredby  t!! n* of
transectsneededtoreach acertainlevelof  accuracy. And in scme
areas, we find that you can increase obsenrations  in soil associa-
tions up to two kilasaters  apart and beyond that the wxld starts to
fall apart. As one tests detailed mapping, ths distance at which the
accuracy falls apart will be at much mnaller  intervals. By applying
this model to soil associations in nine different areas in the United
States, we concluded that preliminary testing should bs done in each
major physiographic  area because the results are not transferable fraa
one region to another. We also evaluated tbs effort needed for the
sama level of accuracy. In scmsexamples,we  foundthat line tran-
sectsweremostefficientand inothers itwas pint intercepttran-
S e c t s . We also observed that pilot areas were never the most effi-
cientway to determine the canposition  of soil associations.
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B.
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E.

Report of the Pennsylvania State
University Experiment Station Pepresentative

Edward J. Ciolkosz

Dr. Roy Watelski retired Sept. 1976. Roy is living in State College
and drops Into the Department to visit occasionally.

Dr. Jerry Nielsen from Wontana  State University is spending a 1 year
sabatical  leave at the Agronomy Dept. During this year Jerry will
be working on soil potentials particularly with respect to disturbed
lands.

The progress report “Soils of Pennsylvania” has finally been pub-
lished . It is available for distribution on request.

Soil Genesis and Classification Research

a.

b.

C.

d.

.
A study of soil temperature regimes has been underway in
Pennsylvania and West Virginia. Soil temperature6 are being
measured at 50 cm depths at 4 sites, 60 miles apart from
Northern Pennsylvania to Northern West Virginia. At each
site 4 elevations are being studied and measurements are
being made 4 times during the year with the exception of one
site at which monthly measurements are being taken. The first
two years data indicates that the &sic-Frigid soil tempera-
ture boundary is at an elevation of about 1750’ in Rorthern
Pennsylvania and at about 2800’ in Southern Pennsylvania.
This study will be continued for one more year. This will
give a total of 3 years data to base a prediction equation
of foil temperature vs latitude and etitude.

Spodosols are being studied in Pennsylvania. They are being
studied to determine if they meet the present Soil Taxonomy
criteria and if there is a relationship between spodosols and
soil temperature regimes.

A study is being started to investigation the genesis of fragi-
pans with depth and with time. This study will investigate
fragipans developed in 1Jisconsinan  and Pre-Wisconsinan glacial
till. The sampling will be to a depth of 10-14 feet.

A toposequence of soils developed in loess in SE Pennsylvania
was studied. This study produced a mathematical method to
separate loess parent material from other kinds of parent
materials. It also provided more evidence for a filling and
packing mechanism for fragipan formation.

Environmental Soil Science Research

a. A floodplain soil was irrigated with acid mine water at two
rates (5 and lO”/week)  for 5 months. This study indicates
that if the soil is kept limed It can renovate acid water
without any adverse effect on the groundwater or vegetation.

PSU-1



b.~. CbaractetLrat$op  of mi~eeoile  $i$dicateq that many mincroilr
bve modemte  salt coti~eds  ~8nd toxic Ieye of Al md &I.

C,. and moundr are being ‘etudied,~  detemipe their functionality
‘,“a?  ‘qlterate s++me for rewaee  efflueot~diapoeal  in Pennrylvania.

~$a;etudy  in&Mea  both a field mwvey land study and a labora-
:tarJt ~inve+gation. The laboratory invertigation  ie etudiag

the.renoyntion  ability (for rewage effluent) of diffarent  types
,iof.  raad $nd veryin  cley content6 in the l and.,.1’ I

d. Black ground levale of heavy metal. are be$ng’rtudied  in 15
Pennsylvania  80iitb.

e. The life expectancy (for renovation), of a coil irrkgtited with
rewage effluent for IO-12 year8 vae etudied. Mo@iblogical
data indicatee a life upectancy  of about 25 yearr for cow
aoils  irrigated yitb 2” of effluent/week..,..

F. The following are publicationr  irruer l ince our 1976 NBSSC meetin8:

1.

2.

3.

4.

5.

6.

7.

a.

Bilai, A. P:..end B. J. Ciolkorr;. A Field Morphology &tin8
Scale for Evaluating PedolOgiCal  Development. Soil Sci.
124:45-48  (1977).

Eilzi,  A. P. and E. J. Ciol~ec. Time as a Factor ia the
Cenerie of Four Soil0 Developed in Recent Alluvium in .’
Pennsylvania. Soil Bci. Sot. Amer. J. bl:lg2-127 (1976).

Carey, J. B., R, L. Cutm2ngham  and E. C. Williarwe.”  Loerr
Identification in 8oilr of Sautheaetem  Penneylvania.
Soil Sci. Sot. Amer. 4,: 40r745-750  (1976).

Ciolkoez,  E. J. PAPSS  Neeting. Soil Survey Horisonr.
17(l) rl8 (1976).

Ciolkoar,  E. J . , Il. L. Cunnin&am, C. W. Petereen,
RL. P. IUeleki  and 8. Pennock,  Jr. Characterietice,
Interpretatione  and Ueea of Pennrylvanie  Soil6  Developed
from Radbada and Calcamoue Meterialr. Penn State Agr.
Bxpt.  Sta .  Pro&. Rept. 355 (1976).

Ciolkosr, E. J. L. T. Kardoe, R. C. Cronce, and E. 8. Stein.
Soil ae a Medim for the ition of Acid Mine  Drainage
Water: I. Soil-Water Quality and Vegetative lteeponeee.
Penn State Univ. Inrtitute  for Research  on Land and
Water Raeources. 227 pp. (1978).

Ciolkoer,  B. Jr, L. T. gerdoe,  g. C. Cronce and E. R. Stein.
Soil a# a Medium  for tke Renovation of Acid Mine Drainage
Waters I I . Soil Pbymicat and Chemical Changes.  Penn
State Univ. Inrtitt%e  for Reaearch on Land and Water
Raeourcee.  lb7 pp. (1978).

Ciolknt::e;.  J. and J. Letehaw. Northeast  Basic Soil Survey
. Soil Survey Borironr. 17(1):21-22  (1976).

PSIJ-2 ZZQ-



9.

10.

11.

12.

13.

14.

a
15.

ia.

17.

18.

0

Cunningham, R. L., B. J. Ciolkosrr, G. W. Petersen, and
R. Pennock, Jr. Charrcterieotion, Interpratatione,
and Usee of Peansylvania  Soils Developed from Acid
Shale Matariale. Penn State Agr. Exp. Sta. Prog. Rept.
362. 81 pp. (1977).

Cunningham, R. L., G. W. Peteroen, E. J. Ciolkorg,,and
R. Pennock, Jr. Texture and Bane 8aty~cr~i+.Aealyeae.
Penn  State Univ. Agronomy Series N+ 49; (1977).

cunninghem, n. L . , E. J. Ciolko~r, G. W. Patereen,
R. P. Mateleki, 8. Pemock, Jr..,R.  Shipp, A. Kuhl,
I. R&cliff. G. Lipscomb; W. Pee&at& and A. Schadal.
Soile of Pepneylvania. ‘<Penn State Agr. Rxp. Sta. Prog.
Rept. 36% ,‘22 :Bp. .~ (1977).

Dotp,,  W. :‘+.,‘:D.”  E. Baker, and R. P. Shipp. Chewical  Monitoring
of’ Sewage Sludge in Penneylvenia. J. Bnviron.  Qual.

6:421-426. ( 1 9 7 7 ) .

Renainger, D. L., G, W. Petareen and E. T.,,Engaan.  Surface
Soil Noiature Within a Watershed  -- Variatione, Factor6
Influencing and Relationehipe  to Surface Runoff. +oil
Sci. Sot. APer.  J. 40r773-7i6 ‘ (1976) .

Hay, G. A. and G. W. Petersan. Use of La-t-1 Data for the _,.
Dete+on aMMapping of 8aline Soepa in Mohtana. F i n a l
Report for :Contyact No.,,‘NAS  5~22304.  National Aeronautics ~, :
and Space Mminietretion, Goddard Space Flight Center, ‘~
G r e e n b e l t ,  Md. 81 pp. (1974).  In tioperetion.‘with the :

S p a c e  Science and.Pmginearin&  L a b o r a t o r y .

Merchsnd,  D. E., E.“J. Ciolkoss, H. P. B+K and G. R. &owl. ”
Quaternary Depoeite and 6018 of the CQmtral  Surquehanne

,Vdlley  of PenueylvenZa.  Penn St+ Univ. Agronowy  Serieb ~~.
No. 52. 89 pp. (1978).

Mata~eki,  R. P., R. L. Cunningham, I& J. Ciolkoes, G. W. Petersen,
,apd R. W. Ranaey. Laboratory Data. & Soil Survey of
Armstrong County, Pa; USDA-SCS. pp, 63-68. (1977).

McKurtry,  G. J. and G. W, Paterren. Interdieciplinary Appli-
catione and Interpretatione of EATS Data with the
Suequehenne  River Basin. Final Report for Contract No.
NAS  5-23133. Nationel  IbrOMUtiC6  and Speoa Adminietra-
tion, Goddard Space Flight Center, Greenbelt, Md. 220 PP.
(1976). In cooperation with the Space Science and
Engineering Laboratory.

McMurtry,  G. J., G. W. Petareen and F. Y. Borden. Inter-
dieciplinary Analyeie end Interpretatione of Landeat
Data. International Earth Reoourcee  Mahnagement  Sympoeiuw
Rouetoll,  TX. pp. 3-332  (1976). In cooperation with the
Space Science and Engineerin%  LaborYtMy. ’ _. ‘. ‘. .



19. Pelkovics, W. E. and C. W. Petersen. Contribution of
Lateral Soil Water Uovenent Above a Fragipan to Stream-
flow. Soil Sci. Sot. Amer. Jour. 41:394-400.  (1977).

20. Pedersen, T. Comparieon  of Some Uorphological, Chemical and
Physical Characteristics of Kinesoila and Contiguous
Natural Soila.
(1977).

Thesis Supervised by Roger Peunock, Jr.

21. Predd, N., W. A. Sollenberger, E. Permock, Jr. and
w. Willlame. Land Use and hanagement Teacher E-duca-
tion Series, Vol. 18, No. 4. Penn State Univ. (1977).

22. Shim, R. F. and R. Peunock, Jr. Soil Erosion and Sedi-
mentation Control Becomee Law, July. Science in
Agriculture. xXIV:2. Winter, (1977).

23. Shipp, R. P. Considerationa  for Sewage Sludge Use on Large
Turfgrass Areas. The Keyuoter. A Publication of The
Pennsylvania Turfgrsss Council, Inc. Vol 6, No. 3.
Winter, (1978).
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This report sumnarizes ths pmgresi-,on  various reseaI?Zh
a+ivities  in ert of the Natid ODoperatiVe Soil
Survey Program fmn.1976 to 1978.

1. SoilCharacterizationstudies

Ikxphological,  dxnkal,aMphysFcal  analyseswere
ampletedon13 soil profiles.

2. nigineering'Pz&etiies

manty-sixsoil sanpleswereanalyzedsnd
classified acmrding ti FAsN3  and mified
Classification System.

3. Iass of Prim? Farm LaEd

Theconsecwncesofurbandev&lwwntovera~ty
yearperiodonti  loss ofprine agriculturallandwas
stu3iedinoneofzwdeIslandkxins.  Duringthis
twenty year period (1950 - 1970) 63% of the buses
builtand70%0fthe1andareadevelopedoaxrredon
Class I and II land. '&is a-ted for 8.5% of the
~kis~and~~landinthe~.  fnaddition,l8%
oftAehousesbuiltdurirqthisperiodk'erelo=ted
on soilswitheithernoderateor  sewxelimitations
for on-site sewags diqosal  sysWm.

4.SswageSludgs

Ikoyearsofinvestigationcuitheeffedsof
municipalsewqeslwlgeontheheavymetal~~t
ofvariousvlegetablecropshasbsenoxpleted.  There
wasgreatera~Flabilityanduptakeofheavy~~s
fromaBridgehanp&m mil durirqths 6ecotiYear
followingsIzvagesltige~ication6.

5.NewpxtCatena

An~rimentStationBulletinonthenorphological,
chemical, and  physical PropertiesoftheNeTort,
Pitt&own,  Stissing, and Nansfield soils is currently
beingreview&andwillbep&lishedinthe~
future. Thiwprofilesofeach  9311 serieswere
analyzed.

2.27



6. Soilsofhodefsland

Ap&licationonthe Soils of Rhode IShndiscurmntiy
beingvmittmtog3alangwithanewgexb3ral  SoFlsmp
of the state.

7. sanitary Landfills

Anewprojeothdingwiththe acnstruction  of lnini-
1~fillsondifferantsoFlstolronitorpoeential
~~uta&shasjustbeenfundedandwillbeinitiated

.



Virginia Polytechnic Institute and State University
Report on Soil Survey Related Activities

presented to The Northeast Cooperative Soil Survey Conference
Storrs, Connecticut: July 18-22, 1978

1. Virginia Tech currently has seven progressive soil surveys underway.
Eight additional VF'I Soil Scientist Trainees are located with SCS
progressive surveys. The Virginia General Assembly is currently

.:,-JJ' allocating about $450,000 per year for the soil survey.

2. Laboratory facilities at Blacksburg are utilized for routine soil
characterization for all VP1 and SCS Soil surveys. Last year the
following analyses were made:

‘I Chemical analysis 477 samples for CEC

Physical analysis '612 samples for PSA

Mineralogy analysis 130 samples for sand plus
silt mineralogy,

54 samples for clay mineralogy

3. Research activities are underway in the following areas:

(a)

.,’ ‘:(b)

(4

W

Cd

Water table depth and duration study, (VP1 and SCS)

The State Health Department needs this information. Most data
is being collected in progressive soil survey operations.

Hapludult - Paleudult study .(SCS and WI) : .‘. ~~ I

Hapludults with palic clay curves and Paledults (?) ~that
formed in thick clayey sediments.

Cullen - Georgeville series concepts (VPI

This is one of a number of series concept
for which Virginia has responsibility.

Piedmont Saprolite Characterization Study

Aluminum in Soils study

Its role in base saturation determinations.

and SCSI

studies underway

(VP1 and SCS)



(f) Soil

(1)

(2)

(3)

(9) Soil

(1)

(2)

-2-

(

Mineralogy Investigations (VPI)

Mixed mineralogy should be separated into

mixed - active

mixed - inactive

Clay mineralogy of fine-loamy soils as series criteria

Whole soil mineralogy

variability studies (VPI)

Nested statistical sampling design vs. grid vs. random
linear transects.

Predictability of mapping unit properties.

(h) Updating of old surveys (VP1 and SCS)

(1) How far can

(2) Updating of

(3) Updating of

(4) Addition of

an old survey (1940 vintage) be updated
(

old series concepts

base maps

mapping unit interpretations

The intent of this study is what can be done, and how to do it,
so that old surveys can be made more useful for today's needs.

(i) Soil formation on strip mine spoil study (WI)

(j) Drainfield effluent movement study &PI)

(k) Soil mineralogy changes in septic tank drainfield soils (VPI)

(1) Soil - geomorphology study (VP1 and SCS)

Most of these projects are designed to gather data that will relate
directly to soil survey activities and to provide useful information to
the users of soil surveys.

,.
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PRESFNI  STATUS AND THE FllTURE  OF THE
SOIL SURVEY PROGRAM IN ‘IHE  NORTHEAST

John D. Rourke
Head, Soils Staff

NETSC

First, let us examine the present status of the soil survey program
in the Northeast.

Of the approximately 155-l/2 million acres (including both private and
publically owned lands) in the Northeast, field mapping has been
completed on 96-3/4  million acres, This means that field mapping
has been completed on 65 percent of total land area in the Northeast.
Field mapping has been completed in the Caribbean Area, Delaware,
Maryland, and Rhode Island. It is nearing completion in Connecticut,
New Jersey, and Pennsylvania-(some 90 to 95 percent). As of this
date, the remaining six states do not have scheduled dates for the
completion of field mapping.

There are 370 soil surv’:y areas in the Northeast; 145 of these have
published soil surveys that are considered to be adequate for present-
day resource conservation planning. Field mapping has been completed
in 52 survey areas but as of this date the surveys have not been
completed. Included among these 52 areas are (1) 45 with approved
final correlations, (2) 38 with soil survey text manuscripts completed
by the state, and (3) 22 with atl.as sheets completed by the state.
Field mapping, with scheduled completion dates, is presently underway
in 82 soil survey areas. In the remaining 91 areas, completion of
field mapping on a’progressive basis is not presently scheduled.

Now, let us examine the work remaining to complete the field mapping
and publication of all soil survey areas in the Northeast.

1. Complete the field mapping of approximately SE-3/4  million acres
(both private and public lands).

2. Of the 96-3/4 million acres presently reported as being mapped,
I feel that some 9 million acres are suspect. This is not to
say that they are not adequate for present-day resource conserva-
tion planning, but they should be re-examined before field mapping
is reported as being completed and the soil survey published.

3. Complete all of the necessary work on the correlations! text
manuscripts, and atlas sheets of the 52 survey areas with field
mapping completed.

4. Prepare field correlations, final correlations, text manuscripts
and atlas sheets for the remaining 173 soil survey areas in the
Northeast. (I mention again that 91 of these do not presently
have scheduled completion dates for the completion of field
mapping. I
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5. Revise, as necessary, the descriptions of the soil series that
will be recollnnended  for correlation.

6. Implement the new Rating Guide for the interpretation of soils
for select,ed uses. Mr. Rice is preparing our proposal for this
implementation and it wi~ll be sent to you in the near future.

Lastly, I will address the development of long-range plans to
complete the field mapping in your respective states and the
determination of your staffing needs after field m.lpging has been
completed and the soi, surveys published.

The Administrator has charged the Assistant Administrator for Soil
Survey to develop a long-range plan to complete the field mapping
of the United States. To be meaningful and workable, a national
plan should be developed from plans of the i,ndivi~dual  states.

I mentioned previously that six of our states presently do not have
scheduled completion dates for the compl~etion  of field mapping. I
maintain they should have! A good manager should always have a plan
for getting the job done, even though there may be a lot of unknowns,
as far as the resources that will bz available to him in order to get
the iob done are concerned. Also, the “OZ-dollar” is in short supply.
I feel that, in the fut,ure,  the allocation of 02 funds will be based
on long-range plans to complete the job.

I have been asked by several of you as to how one CCIII develop a long- /
range plan when there are so many unknowns as far as resources, both
funds and personnel, are concerned. My answer has been that you should
!rave at least three alternative plans. One would be on the conservative
end -- how long would it take me to complete field mapping with the
resources, both money and people, presently available to me? The second
would be at the other end of the spectrum -- what resources would 1.
need to complete field mapping within the time frame designated by
Mr. Davis? The third one would be between the first two - based on as-
smtions  of possible resources that could be made available to me
from local sources (town, township, county, or state), iThen  could I get
the job done?

Staffing needs after field mapping has been completed and the soil
surveys published cannot be determined until you have the answers to
three questions. First, whhat  kinds of soil information will be
needed? ~Second,  where (in terms of locations within your state) will
it be needed. Third, what is the total adequacy of the soils data
base that will be available.

After you have the answers to these questions, a work load analysis
and a projection on a fiscal year basis will determine the staffing
needs for soil scientists. With this information, your state conser-
vationist will have a basis for determining the use of the resources
available to him.

l 2
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Responding to these charges, development of long-range plans to
complete the field mapping in your respective states and the
determination of staffing needs, will not be easy. Your state is
a part of the Northeast, and the Northeast is a part of the United
States. With the charge given to us by the Administrator of the
Soil Conservation Service, they must and will be answered.



ROLE OF NSSL IN THE NATIONAL COOPERATIVE SOIL SURVEY PROGRAM

R. D. Yeck,  USDA, SCS, Lincoln, NE

The National Soil Survey Laboratory (NSSL) of the Soil
Conservation Service (SCS)  is located in Lincoln, Nebraska.
The facility was completed in 1975. The national laboratory
consolidates the functions of preexisting laboratories that
were located in Beltsville, Maryland; Lincoln, Nebraska; and
Riverside, California. The function of the laboratory is to
provide federal support to the National Cooperative Soil
Survey Program. The laboratories were consolidated to
increase efficiency through greater staffing specialization
and equipment modernization. Modernization would have been
fiscally prohibitive for three separate laboratories. I want
to spend some time discussing NSSL’s organization and
operations before talking about its role.

At NSSL, resource staff and analytical staff functions
combine to maximize laboratory efficiency. One resource soil
scientist serves as a liaison to each of the four SCS
Technical Service Centers (TSC’s). I serve as liaison to the
NETSC . Each liaison assists a TSC in program planning,
maintains a purview of pertinent research by other agencies,
and is SCS contact person for the states covered by his TSC.
Research soil scientists with advanced training in pedology,
soil chemistry, soil physics, soil mineralogy, data handling,
and geology conduct research and investigate specific soil
survey problems as they arise. The analytical staff is
dedicated to efficient sample analysis and is divided into
sample processing, particle size, chemical, physical, and
mineralogical sections. The entire analytical staff is
smaller than the combined staffs of the preexisting labs, but
it provides more data by using a number of labor-saving
devices, In fact, the new lab produces about twice the
analyses per man-year that the three previous labs averaged.
The total number of soil scientists has decreased, but the
time available to them for problem-solving has actually
increased. The analytical staff uses considerable part-time
assistance from university students.

Several labor-saving innovations have contributed to
analytical efficiency. An automatic extractor permits.
overnight extraction and cut operator time in half. It uses
mechanically operated syringes (SSSAJ 41:1207) to control
leaching rate. The automatic extractor provides more
consistent results than manual extractions because leaching
rates are the same regardless of texture. The extractor is
used primarily for CEC and extractable iron, but it has been
adapted to obtain saturation extracts. Automatic titrators



with automatic sample changers further streamline CEC,
extractable acidity, organic carbon, and other analyses
requiring titration. A microprocessor has been added to one
titrator to properly sequence the stirring needed for pK
determinations. Automatic sample changers increase the
efficiency of atomic absorption and x-ray analysis. An ion-
exchange chromatograph  allows more rapid analysis for anions.
In bulk density determinations, a technique of clod
submersion by raising the water container under the clod has
reduced operator time. In the past, the clods were moved
after weight determination to obtain clod volume. Other
techniques for clod volume measurement are being
investigated.

Although some samples require hand preparation, an automatic
sieving machine has been fabricated that speeds preparation
of many samples. Electronic balances throughout the lab have
decreased weighing time and are particularly advantageous in
particle size analyses that require at,least 12 weighings per
sample. In the particle size section, the balance is
interfaced with a programmable calculator that can be used to
calculate and format particle size data for immediate use.

Most of the analytical instruments at NSSL have attached data
capture units. Cassette tapes, on which data are recorded,
are transferred to a compatible terminal unit. This unit
transmits the data to the University of Nebraska Computer
Center, where results are calculated and stored and where
data are formated for distribution. Data from large projects
are available within 12 months and from smaller ones within 3
months.

Sampling equipment containers are lighter weight than in the
past. This reduces costs of shipping equipment and samples.
Since most of our field studies now require flying of people
and equipment, a new set of gear has been adapted for air
travel. Equipment is sent to the field in aluminum trunks.
Bulk samples are shipped to the lab in canvas bags as before,
but clod samples are shipped in partitioned boxes that are
packed in aluminum cases. Mark-sense pedon description forms
are being widely field tested this year. We intend to produce
narrative pedon descriptions through software interpretation
of the marks, thus eliminating the time-consuming typing ’
translation from field descriptions to narrative
descriptions. Mark-sense description information will be
entered into the Pedon Data Subsystem along with laboratory
data. The Pedon Data Subsystem is now located at the National
Soil Survey Laboratory. Data in the Pedon Data Subsystem will
be available to cooperators. We encourage universities to
include their data in the system. The more complete the data
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are from any one part of the country, the more useful they
will be.

I’ve discussed the lab organization, operations, and
equipment. With that background, we can discuss the role of
the NSSL in the National Cooperative Soil Survey Program.

In some states, NSSL is a primary source of laboratory support
for the soil survey program. In others it is an additional
source. There are’ several university soil survey
laboratories in the Northeast. NSSL works with the state
laboratories by sharing analytical loads on joint projects
and by providing interlab checks to insure data uniformity.

Regardless of the specific role participation of university
labs or the distribution of the analytical workload, we need
to remain well coordinated to know what each other is doing
and share ideas on the major soils questions. We need to keep
good interstate and interlaboratory communications. We work
very closely with the university soil survey representative
and the soil staff at the Northeast TSC, John Rourke’s group
at Broomall, Pennsylvania, which is the hub of the Northeast
program coordination. Their staff investigations specialist,
Thomas Calhoun, coordinates with our laboratory and is
particularly concerned with the relationship of soils to
landscapes.

The vitality of the Northeast soil survey investigations
program is a consequence of strong coordinated efforts among
National Cooperative Soil Survey cooperators, and we are
pleased to have been included during planning stages of state
and regional programs despite our Midwest location. Many of
us worried that distance would diminish the SCS soil survey
lab role when the Beltsville soil lab was discontinued.
Distance prevents holding many of the seminars, lectures, and
other niceties that we enjoyed trading with Northeast people.
But on the plus side, general coordination and the quality,-
quantity, and timeliness of support on investigations
projects have improved markedly.

An example of our participation includes the NE-96 technical
committee study on soil waste products. Experiment station
scientists in the Northeast are conducting research as part 1
of this project and NSSL is characterizing each soil. Results
will be related to standard chemical, mineralogical, and
physical soil properties that will extend the usefulness of
the research.

Some long-standing soil taxonomy questions are getting much
of our attention. Both SCS and universities, for example, are
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taking part in the latest phases of Spodosol studies in the
Northeast. Since some parallel work is being conducted in
other parts of the United States, the Spodosol questions may
be considered on a national level. A Northeast regional
fragipan study is also getting off the ground this summer.
Not all of the states in the Northeast are participating yet,
but we expect them all to be eventually.

Along with the advantages of laboratory consolidation come
some disadvantages. One is the loss of the checks-and-
balances system that existed when there were three SCS
laboratories. The friendly competition among labs kept us
all on our toes. With consolidation, that checks and balances
function must continue to operate, but now we must look to
laboratories at universities to help through interlab checks,
reviews of procedures, and the like.

The SCS Director of Soil Survey Investigations in Washington,
Dr. Ray Daniels, helps us focus on national problems. For
example, our laboratory is cooperating with FDA, EPA, and the
USDA Science and Education Administration-Federal Research
(SEA-l%) to determine basic level values of cadmium, lead,
zinc, and other minor elements in plants and soils
nationwide. The SEA-FR Plant Nutrition Laboratory at Ithaca,
New York, and the SCS soil scientist stationed there, Joe
Xubota,  will also be major contributors.

NSSL can contribute to the cross-pollination of ideas and
proposals from one part of the country or region to another.
To assist in relating soils questions across the country,
NSSL uses its soil sample bank, which represents soils from
across the United States and a number of foreign samples. The
samples are useful in testing the effects of a proposal made
in one part of the country on another. So before we make a
major change in, for example, the chemical criteria for
Spodosols  based on what we learn in the Northeast, we will
test them on soils from other areas as well. The sample bank
samples are also used to test new analytical methods, such as
a single extractant method to determine cation exchange
properties, or to test additional or more definitive
measurements using the field kits.

In summary, we serve both service and research functions. But I
we exist in support of the National Cooperative Soil Survey
Program. That cooperation is with state and other federal
scientists, and we want to do the best job we can in
supporting the soil survey and related soils questions in
your state. We think we can do a good job, but we can’t do it
alone. We need to maintain and improve methods of exchanging
ideas, and we welcome your ideas to help us keep our program
relevant. We hope you will think of us as part of the
Northeast scientific community.

0
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CLEAN BRUSH APPROACH ACHIEVES BETTER CONCEPTS

R W Arnold 1’* .

Soil surveyors learn many of thee cliches about mapping soils and

become familiar with a “windshield survey”, a “cloudy day traverse”,

a “640 day”, and “landscapes painted with a broad brush”. “Lumpers”

are often thought to use wide brushes to show boundaries, whereas

the “splitters” are thought to use the finest of camel hair tip

brushes to separate the numerous segments on their maps.

But aside from these ideas about delineating a few or many parts

of the landscape is another facet of mapping that has created

problems over the years. This is the continuation of mapping

units having the same reference name but the concept of the

reference has changed with time. In many earlier surveys the

field party was reasonably sure of the concepts it used to recognize

and delineate soil units in their survey. A lot of these con-

cepts it used to recognize and delineate soil units in their survey.

A lot of these concepts, however, were never recorded, or were not

adequately described to enable others to readily use the ideas.

Often the concepts were passed on by word of mouth and were

subject to the well known distortions associated with story telling.

The earlier mappers used their own paints and brushed to achieve the

purpose of the surveys at that time. As the years passed the paint

hardened and various thinners were added, sometimes old and new

paints were blended to try to get the job done. All too often the

results were streaked and uneven from one survey party to another or

from field sheet to field sheet.

The time has come for us to stand back, admire the craftsmanship of

previous landscape surveys, and re-assess the objectives of modern

A/ Professor of Soil Science, Cornell University



soil surveys and how we can best meet the challenging requirements

of a new era. The old imprecise concepts must be cleaned from our

brushes and we’ll open fresh buckets and dip into up-to-date con-

cepts needed to meet the increased desires and standards of today’s

soil surveys.

Rather than relying on memories and opinions of what was included

in delineations of mapping units, we want to be able to guarantee

our products based on valid measures of accuracy and precision.

Statistical sampling and interpretations based on such sampling

will help us to achieve the new look in designing, defining, and

describing map units. The data will assist us in discussing the

precision of our mapping, the accuracy of our mapping, and the

nature of the variability that is, and must be, included in our

mapping. A user’s judgment about the reliability of our landscape

painting will in great measure depend on our ability to present the

concepts that permit him to make wise decisions.

Soil Transects

he commonly use transects as lines along which we make soil obser-

vations in order to estimate the amounts of soils observed in delin-

eated areas. The transects usually are randomly selected straight

lines that tend to cross drainage ways or other landscape features

such as ridgetops and valley slopes at approximately right angles.

This helps assure that more of the points or small areas that give

rise to variability have an opportunity to be observed.

Once the transects have been selected observations at fixed inter-

vals are made. The intervals should be less thanthose associated

with cyclic or recurrent soil patterns, if such distances are known

or expected. Khen  boundaries between adjacent soils are plotted,_~
the result is called a line-transect instead of a point-transect.



Pilot areas may also be selected as samples of delineations and the

same statistical treatment of the information may be made. llie will

be concerned here mainly with point-transects.

For most of

1. To

in

to find

us, transects are commonly used in three ways:

estimate the composition of map unit delineations

order 2 soil surveys. This is our biggest task---

out what we have been including in our mapping.

2. To estimate the composition and name areas delineated

by remote sensing (usually airphoto  interpretation) in

order 3 surveys. This would also apply to the so-called

low intensity units in mixed surveys.

3. To estimate the extent, kind, and nature of potential

mapping units in areas where little is known, or as con-

firmation for a progressive survey. This use has re-

ceived very little attention in a quantitative way, al-

though it is likely one of the most widely used quali-

tative procedures in establishing and checking map legends.

Estimating Map Unit Composition

It is assumed that soil scientists are able to recognize differences

among soil properties and thereby indicate whether an observation

belongs to one class of soil or another. When making transects it

is usual to record the class or taxon  of each observation but in

the analysis it is necessary only to know if it is soil A or not

soil A. After evaluating the average amount of soi A and how

variable or dispersed are the estimates of the amount of soil A,

then the same is done for soil B, soil C, and so forth.



Often there is a mixture of length of transects, some short,

some long, and usually a lot of moderate length. Some way to

weight these distances seems desirable--that is, the estimate of

the amount of soil on a long transect should be more important

than the estimate from a very short one because we are interested

in land area more than number of delineations.

A cluster of analysis for weighting the transects was selected

because it readily handles different soils, varying lengths of

transects, varying number of transects, and is concerned with

the decision of soils A or not soil A.

By obtaining estimates of the variability of the amount of a soil

it is possible for us to say that with 90% assurance in map unit

X, soil A makes up 60-80”s  of the area. You may prefer to say

that at the 90% probability level, soil A is 70%+10%  of map unit X.

The use of probability is simply a way of letting people know that

if we continued to sample the area again and again, we believe

we would obtain an interval that includes the true percentage of

soil A. Our answers are subject to error, of course, but we want

to provide the best information we can that is consistent with the

purpose of the survey and the effort that can be given.

Procedure

Intervals along tra~nsects  vary with complexity of soil patterns,

distances to be covered, amount of detail desired, and effort

available for estimating composition. For checking order 2 delin-

eations it is common to observe soil about every SO-55 steps

(approximately 50 meters).

For each transect there are two numbers needed for the evaluation:_~
mi= total number of observations made in the transect (borings or



small holes usually).

ai= number of observations in the transect that belong to

soil A (usually a series).

The proportion of soil A in transect i is:

Pi= ai/mi, which is number of observations of soil A
number of total observations

The ai, mi, and p. are recorded for each transect. As more1
transects are obtained the overall proportion of soil A is

evaluated. It is designated as p.

p =X ai/Lmi, which is sum of all soil A observations
sum of observations in all transects

The average length or average number of observations in a

transect is:

l
m =z mi/n, which is sun of all observations

number of transects

The standard deviation, SD, is a measure of the spread or

dispersion of the proportions of a given soil as measured

the different transects.
by

The standard deviation is a measure of the spread of values

expected in the population and it is based on your sample. The

mean or average value plus and minus the standard deviation is

expected to be the range of about 2/S of the values you might

measure in the population.

average
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Theequation is: SD:S =

J.

zz [(G,‘<,i-pS]

m - l

The expression, k provides the weighting for each transect

5

because mi is the number of observations in a specific transect and

m is the number of observations in the average transect. A long
transect will have a larger mi and therefore a larger weight. The

expression, pi-p, expresses the difference between the proportion of

soil A measured in a specific transect and the average proportion

of soil A from all transects.

For calculating the SD, standard deviation, it is easier to rearrange

the equation, make some substitutions, and obtain the following:

S&)--s: -+- L &;a- ZpT:aM;  ‘pa&i’]r

The calculation sheets are designed to use this equation for

determining the standard deviation of the proportions. The standard

error is a measure of the range within which average values that

would be obtainable from lots more transects (or samples) are

expected. In our example if we took 7 more transects, and 7 more,

and again 7 transects then about 2/S of those average values would

be expected to be in the range of the average plus and minus one

standard error.

It has been assumed that the proportions obtained from the transects

can be treated as a continuous variable consequently the standard

error, SE, is obtained simply by dividing the deviation by the square

root of the number of transects.

SE = standard error = SDfi



The standard error, SE, and the standard deviation, SD, are used

to estimate the confidence intervals within which we believe the

true proportion occur, and also to estimate the number of transects

needed to obtain a specific level of accuracy.

Confidence Interval

The confidence interval is determined as follows:

CI = p + t SE “, where the proportion p and standard error
SE are based on the sample transects.

The t value used depends on two things: the number of transects

used, and the level of probability you wish to select. Sometimes

the t value is shown as: t .95,6 which means that the t value shown

is for the 95% probability level and 6 degrees of freedom. The

degree of freedom is one less than the number of transects because

one parameter, p, of the distribution has been used to calculate

the error term. Thus, if seven transects were used, the degree of

freedom would be 6. A limited distribution of t values is given in

table 1.



Table 1. Limited distribution of “t”  values

d f 95% 90% 80%

1 12.706 6.314 3.078

2 4.303 2.920 1.886

3 3.182 2.353 1.638

4 2.776 2.132 1.533

5 2.571 2.015 1.476

6 2.447 1.943 1.440

7 2.365 1.895 1.415

8 2.306 1.860 1.397

9 2.262 1.833 1.383

10 2.228 1.812 1.372

11 2.201 1.796 1.363

12 2.179 1.752 1.356

13 2.160 1.771 1.350

14 2.145 1.761 1.545

15 2.131 1.753 1.341

4% 1.960 1.645 1.282

df = degrees of freedom is the number of transects minus on

(n - 1) = df
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For example, if for 9 transects, p is found to be .6568

SE is .0647 and we select a 90% probability then tmgo 8 - 1.860.
>

The confidence interval will be:

This

that

Cl = p + t SE = .6568 + (1.86)(.0647)  = .6568 + .1203

may also be expressed by saying that there is 90% assurance

soil A comprises 53.6 to 77.7% of map unit X. You may select

different levels of probability that appear to be consistent with

the objectives for a specific map unit or type of survey.

Estimating the Number of Transects Needed

When one has some prior knowledge of the variability of map unit

composition it is possible to estimate the approximate number of

transects needed to achieve a desired level of accuracy.

The equation is:

n = t2SD2/L2 where t is the t value for infinite degrees

of freedom but varies according to probability

levels; SD is the standard deviation; and L

is the allowable error, or difference between

the estimated proportion and the true popu-

lation proportion.

It is common to want to estimate a proportion that will be within

10% of the real value. One must use the same units for SD and L,

such as the proportion or percent. Sometimes 5% or 20% are selected

for L. There are two ways to think of an allowable error that is

within 10% of the true value. The difference can be thought of as

lpi-p1 which is the difference between two proportions, and if

they were .6568 and .7568, respectively, the difference would be

.I000 which is 10%. The other way is to think of (pi-p1 = 10%~



in which case the pi is an estimate of the true p and so 10% of that

i s  (.6568)(.10) = .0657. Since LZ is the divisor and (.l)* (.07)?
in this example it would require fewer transects to be plus or minus

10% than to be within 10% of the mean (actually about plus or minus

6.6). It doesn’t matter which way you calculate n as long as you

remember what you do and can e.xplain it to someone else.

The equation for estimating the number of transects required to

reach a specified degree of accuracy is shown graphically in Figure 1.

In the previous example with nine transects the proportion was

observed to be .6568 and the standard error, SE, was .0647.  The

standard deviation, SD, is equal to SD = fiSE thus the SD is p

(.0647) = .1941. In Figure 1 a SD of .1941  or 19.4%,  is located

on the Y axis. Then move horizontally until you cross the L10,.95

curve and drop vertically to the X axis where the number of transects

is about 14. This suggests that 14 transects are required to pro-

vide an interval that includes an estimate within a plus or a

minus 10% from the true population mean. There is still a 1 in 20

chance that the interval so determined will not include the true

proport ion.

Field Data Collection

The form in figure 2 is an example of a scheme to record obser-

vations made while transecting. The first column on the left is

to record a map unit symbol or other designation indicating the

kind of soil observed. They may be phases of series, series, or
other means of identification. The other columns refers to the

field sheet, FS, and transect number, Tl through TIO.  Additional

sheets are used when more than 10 transects are accumulated.

The sums at the bottom, mi, indicate total observations in each

transect. The sums in right hand column total up number of ob-

servations of the same kind. The far right column provides a

quick check of the average proportion of each kind of soil.



Calculation Sheet - Map Unit Composition

The form in figure 3 is an example of a scheme to record calculations

for map unit composition. All the terms have been explained pre-

viously. The working equations are provided at the bottom and

values may be written in below each equation.

It is necessary to use a separate sheet for each component of each

mapping unit. For example, in map unit X you may be evaluating the

proportions and confidence intervals of soils A, B, and C. In this

case, there would be three calculation sheets for map unit X. As

you become more familiar with the calculations you may want to

revise and simplify your record keeping system.
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CALCULATION SHEET - HAP UNIT COMPOSITION

Ccmponent
e v a l u a t e d

SE = SD/G
.

Ci=p-+t SE m=w



Examole Sheets - Transect Data and Calculations_-.

Figure 4 is a hypothetical case of 7 transects that includes 4

soils . The far right column indicates that on the average neither

soil C nor soil D will comprise 10% of the map unit. They likely

would be described as integral parts of the map unit but not

indicated in the reference name of the map unit. The calculations

of the standard deviation, standard error, confidence intervals

and number of transects for soil A are shown in figure 5. The

number of transects can also be obtained by using the graph

in figure 1. A SD of .14.5  corresponds to an n of about 8.

Another sheet would be used to calculate the parameters for soil

8. The column headed ai would be filled in with the values re-

ported on the form in figure 4. The value for ai and mi would be:

3, 14; 1, 7; 9, 31; 2, 8; 7, 23; 2, 13; and 1, 6. The calcu-

0 lations could then be made in the same way as was done for soil A.

Setting Confidence Intervals for a Single Sample- -

A single transect is considered to be a single sample or test

of map unit composit,ion. Because each observation in a transect

is judged either to be correct or incorrect, it is a binomial

decision and the results can be compared with binomial distri-

butions.

Men the difference between the measured value of correct obser-

vations and the real population value (which is unknown) is

squared and divided by m, or by m-l for a small sample, it is

called the variance. Variance is simply a way to express the

spread or dispersion of values around the true population mean.

The square root of the variance is called the standard deviation;

and when the standard deviation is divided bv the sauare root of the
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number  of observations the resulting value is called the standard

error of the mean or simply the standard error. It is standardized

in the sense that it is corrected or adjusted for the number of

samples being used to estimate the spread or variance.

For example, let pi be the observed proportion or percent of

correct observations, and let p be the real but unknown proportion

for the population, and let SE be the standard error.

By dividing the difference of the sample and true proportion by

the standard error the values will all be adjusted, thus

‘i-P

SE is adjusted by the number of observations being

made.

This number will be less than some calculated value, call it “tn.

that is associated with a given probability level. At a 95% prob-

ability the value of t is 1.96. (See table 1) Thus one can say l
that there is a 95% probability (19 times out of 20) that pi-p

S E

will be less than 1.96.

If we square both values and let them be equal, we can solve for p,

the population proportions within which the true value is expected

to occur. The width of this interval varies according to the

probability level selected such as 95%. 90%, or 80%.

= t then
Pi-P

2

i-)m * t2

SE

?_ 5-s-



0
squaring them results in:

pi2-2pip+P2
= t 2

SE2

The standard error, SE, is the standard deviation divided by n.

In a binomial distribution the standard deviation may also be

expressed as Sod=. By substituting these for SE above we obtain

pi2 -2pip+p2 pi2-2pip+p2

simpli*@e a:ve:~~-p)l
n(p2-2*ip+pi2)  = t2@-p2) =

Pi2 -2PiP+P2
= = t

2 P(l-P)
2

n

t2p - t2p2

nP2 - 2npip  + npi2 = t2p - t2p2
rearrange to solve for p.

(np2+t2p2) - (2npip+t2p) + npi2 = 0

(n+t2)p2 - (2npi+t2)p 2+np. =OI.

This is now in the form of a general quadratic equation ax2 + bx + c = 0,
and the two roots of x may be obtained by

x-- b 2 using the values above it becomes

2a

P’ (2npi+t2)z/m

2(n + t2)
Although this may appear rather long and difficult it is easy to

solve if it is done a piece at a time.



Here is an example. A transect has 12 observations and 10 of

them belong to the same taxon. Because this is only a sample of

a much larger population of values we knou that the true value may

not be exactly 10 = 5 thus we want to set some limits.
i? ?Y = .8333

Instead of a 95% probability level which has a “t” of 1.96, we

will select a 90% level which has a “t” of 1.645; so t2 = 2.706
(These values are shown in Table 1).

Step 1

b = 2npi + t2 = 2(12) 10 + 2.706
V

= 20 + 2.706 = 22.706

b* = 515.5624

Step 2

a = n + t2 = 12 + 2.706 = 14.706

c = n pi2 = 12’(10)(10) = 8 . 3 3 3
(12) (12)

Step 3

p = 22.706 + 515.5624 - 4(14.706)(8.333)

2(14.706)

= 22.706 +J515.5624 - 490.1804

29.412

= 22.706 -+ 5.038 = 27.744 and 16.668

29.412 29.412 29.412

Upper limit = .9433 Unless a 1 in 10 chance

Lower limit = .5667 error has occurred the true proportion

is expected to be between 56.7 and 94.3%
This is the quadratic equation form and the two roots are the upper

and lower confidence intervals for the proportion.



The width of the confidence interval from one sample can be narrowed

by including more observations in the sample. The more observations

you make the closer the interval will be to the calculated proportion,

Pi’

Confidence intervals for a transect of 10 observations are given in

Table 2. For example, if 7 of the observations were of the same

kind of soil one is reasonably confident that the true value is

between 40 and 89%. The interval may seem quite wide but remember

it is based on a very small sample. As more transects are made,

additional intervals can be calculated and the interval will become

narrower as the number of transects increase.

Estimating Comuosition  of Potential Mau Units

The procedure for setting limits from a single sample is particularly

helpful in establishing map units in a survey. Toposequence transects

provide information on the dominant and subdominant components of

potential mapping units. Confidence intervals at specified probability

levels can be estimated for these components from even a single

transect.

In practice it is more common to have information from more than

one toposequence or transect and then the cluster type analysis .for

calculating the standard error, and setting confidence intervals

is appropriate.

Table 3 lists some information about soil observation made along a

toposequence which is schematically shown in Figure 6. If the

observations are 30 meters apart this represents about 0.62 cm

or 0.24 in on a map at 1:X,840.  Although a l/4-inch  strip

could be delineated as a potential unit it is probably better to

consider about l/2-inch  as the minimum width for separation

(representing about 60m).



It has been assumed that the bedrock is limestone and that soil

material adjacent to the rock is calcareous. Deeper soils are not

assumed to be calcareous although base saturation is relatively

high throughout most of the pedons observed. Without additional

information it was assumed that the drainage related to subgroups

as folloM: we11 -- typic; moderately well -- aquic; and somewhat

poor - -  aeric. The textures are those of the family particle size

classification. At site 6 the argillic is 7-cm thick.



Table 2. Binomial c o n f i d e n c e  i n t e r v a l s  o b s e r v a t i o n s .for 10

N = 10 t = 1.96 t2 = 3.842 95% probability
mi = 10

P
Upper Lower

a.
1 pi

0 .oo .2776 .oooo

1 .lO .4042 .0179

2 .20 .5099 .0567

3 -30 .6032 .I078

4 .40 -6873 a1682

5 .50 .7634 .2366

6 .60 .8318 .3127

7 .70 .a922 .3968

8 .80 .9433 .4901

9 .90 .9821 ,595s

IO 1.00 1.0000 .7224

Using the equation

p = + (2 ai + t2) +
J

(2
2 2ai + t ) 4(mi + t2) (aipi)

2 (mi + t2)

Pi 3 ai = no. of correct observations = proportion of
-

m.I. no of total observations correct placements

t = trtV’ statistic associated with specified probability level.



Table 3. Toposequence observations

Site Horizon

1 cambic

2 cambic

3 cambic

4 cambic

5 cambic

6 7-cm argillic

7 argi l l i c ’

8 argillic

9 cambic

10 argillic

CL CL CL

CL CL CL

CL CL CL

CL CL CL

CL FL CL

11 argillic FL CL CL

12 argillic FL CL FL

13 argillic FL FL FL

14 argillic FL FL CL

15 argillic FL CL CL

16 argillic FL CL CL

17 cambic FL CL CL

18 cambic FL CL LSk

19 cambic CL CL LSk

20 cambic CL LSk LSk

21 cambic CL LSk LSk

‘ T e x t u r e
O-25 25-75 75-100

CL

CL

CL

CL

CL

CL

CL

CL

CL

CL

CL

r,L

CL

CL

CL

Drainage

MIV

W

w

Mw

w

1V

bnV

MlV

SIP

hlw

Mw

bnv

MW

Mlv

IV

IV

Depth to: 0

45 R1

55 R
45 R

45 R

40 R

30 R

25 R

30 A

35 A

35 A

40 A

40 A

40 A

50 A

46 A

lR = Depth to bedrock; A = depth to argillic

2Assume thickness of argillic is 50 cm
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As an exercise one should concentrate on those features that would

likely permit consistent separations on the field sheets. Then the

naming and description of potential mapping units takes place,

Table 4 lists a possible classification of pedons as well as surface

texture (as a family particle size class) and slope estimated from

the schematic diagram.

An interpretation of the toposequence is provided in Figure 7 that

may assist in establishing preliminary map units. In Table 5 some

alternative suggestions of possible map units are provided as well

as indicating the pedons which are taxonomically alike and an

approximate interval estimate for the dominant component of the map

unit. The intervals were estimated from Table 6 which is based on

having only 6 observations. It must be remembered that the

estimates improve and become narrower as the number of observations

or number of transects are increased.

A few comments about the choices for pedons in the map units are

given below, again assuming that the field map will be at 1:15,840.

Unit A- -

2 is a moderately deep inclusion in otherwise shallow soils. Numbers

1 and 4 might be taxadjuncts based on mottling, or could be used

to broaden range of properties in the Lithic subgroup.

Unit 8- -

8 appears to be an inclusion of a soil without an argillic horizon

even though textures are similar. 10 seems to be a textural tax-

adjunct. If 12 is included in the unit

perhaps a taxadjunct based on mottling.

it may be an inclusion or



Table 4. Possible Classification of Pedons *

1.
2.
3.
4.
5.
6.
7.
a.
9.

10.
11.
12.
13.
14.
15.
16.
17.
ia.

0
19.
20.
21.

Taxonomic Class

Lithic Aquic Eutrochrept, loamy
Typic Eutrochrept, coarse loamy
Lithic Eutrochrept, loamy
Lithic Aquic Eutrochrept, Ioamy
Lithic Eutrochrept, loamy
Lithic Eutrochrept, loamy
Typic Hapludalf, coarse loamy
Typic Hapludalf, coarse loamy
Dystric Eutrochrept, coarse loamy
Typic Hapludalf, fine loamy
Typic Hapludalf, coarse loamy
Aquic Hapludalf, coarse loamy (?)
Aquic Hapludalf, fine loamy
Aeric ochraqualf, fine loamy (?)
Aquic Hapludalf. coarse loamy
Aquic Hapludalf, coarse loamy
Aquic Dystric Eutrochrept, coarse loamy
Aquic Dystric Eutrochrept, coarse loamy
Aquic Dystric Eutrochrept, coarse loamy
Dystric Eutrochrept, loamy skeletal
Dystric Eutrochrept, loamy skeletal

Phases
Surf. Texture slope

CL
CL
CL
CL
CL
CL
::

CL
CL
FL
FL
FL
FL
FL
FL
FL
FL
CL
CL
CL

0
0
0
0
2
4

10
a
a
a
6
6
4
2
0
2
3
2
1
0
0

* Assumptions

1. Bedrock is limestone and soil adjacent to rock is calcareous.

2. Drainages equate to subgroups this way: well--Typic;
moderately well--Aquic; somewhat poor--Aeric.

3. Deep soils are not calcareous in the control section.



FIGURE 7
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Table 5. Some alternative map units based on the toposequence

Possible Units n
Taxonomically

Same Soil CI at 80%

A.

B 1.
^
L.

c 1.
2.
3.
4.

D 1.
2.

E 1.
2.

1 thru 6

7 thru 11
7 thru 12

12 thru 16
12 thru 17
13 thru 16
13 thru 17

17 thru 19
18 thru 19

18 thru 21
20 thru 21

6 3, 5, 6

5 7. a, 11
6 7, 8, 11

:
4
5

;

4 18,
2

12. 15, 16
12. 15, 16

15, 16
15, 16

17, 18, 19
18, 19

19 or 20, 21
20, 21

27 - 73%

35 - 81
27 - 73

35 - 81
27 - 73
18 - 63
18 - 63

60 - 100
50 - 100

23 - 77
50 - 100



Table 6. Binomial Confidence Intervals for 6 observations

a.1 pi p at .95 p @ .80
Upper Lower Upper Lower

0 .oooo .3904 .oooo .2151 .oooo
1 .1667 .5635 .0301 .2763 .0513
2 .3333 .7000 ,096s .5907 .1476
3 .5000 .8124 .1876 .7319 .2681
4 .6667 .9032 .3000 .8524 .4093
5 .8333 .9700 .4364 .9488 .5745
6 1.0000 1.0000 .6096 1.0000 .7849

Based on the equation

p = + (2a. = t2) +
1

(2ai + t2 2
1 ) - 4(mi - t2) (aiPi)

2 Cmi + t2)

and pi = ai = no. of same observations
no. of total observations

q



Unit C- -

12, 15, and 16 seem to be coarse loamy aquic subgroups. 14 is likely

an inclusion of a wetter soil. 17 might be included as a similar soil

in which evidence for an argillic is weak but the texture is the same,

and in some circumstances might be a taxadjunct, whereas in others

it might be an inclusion of a similar soil. If 12 is excluded it

would likely be due to its upper slope position.

Unit D- -

17, 18, and 19 seem to classify the same but if the skeletal portion

were thought to be significant then 17 would be separated if possible

or included with unit C.

Unit E- -

Although 1s through 21 all have skeletal materials, 18 and 19 are

wetter and coarse loamy whereas 20 and 21 are better drained and

definitely skeletal,

The above only mentions the taxonomy of the map units. In describing

map units themselves it is important to consider those soils in the

unit which are thought to behave similarly. For example, in Unit A

for many purposes all 6 pedons would have a similar response; conse-

quently it might be expected even from this one transect that

78-100% of the map unit will have similar responses for certain uses.
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tNt'1Et.B  SERIES

i a ~.ilr~lo,,i  I r i: I 6 ,i ‘:,  ; Coarse-silty  over sandy  or sandy-ske!etal,  mixed,
mcs'rc ly;:~ ic: Tly~~trochrepts.~

np1.. -0 to 5 lrlihls, dark brow(r (10YR 3/3) silt IO~RI;  weak cnarse SUM-
angular b!oc,ky structur~e  parting to weak medium granular struc-
ture; friable;  many fine roots; 2 percent toar)e fragments; very
strwgly acid; clear wav,y boundary.

Aq2.5 to Y ir,ciic;, dar.k yellowiih b,own (1CYR 3/4) silt Toam; weak
coarse idbangular bloc:ky str'ucture;  frratrle;  comnorl fine 1‘00tS;
2 p~:tr,t  cwf>e fraglneni.5; strong1.y  acid; clear wavy boundary.

T'2 I- g L!? 15 ,i1<:r;ei, dpri terra  !~7~5rK  4/4) silt loam; weak coarse
subangu'!ar blocky structure; friable; comlnon fine roots; strongly
acid; gradual wavy boundary.

B22., '15 to 25 inczhe:, dark yellowish brown (10YR 4/4) silt loam; weak
coarse subanyular blocky structure; friable; few fine roots; 2
percent coarse fragments; strongly acid; clear wavy boundary.

11B3--25 to 28 inches, reddish brown (5YR V4) gravelly loamy sand;
massive; friable; few fine roots; 25 percent coarse fragments;
medium ac,id; clear wavy boundary.

IIC--28 to 60 inches, reddish brown (5YR 4/4) sand; single grain;
loose; 10 percent coarse fragments; medium acid.

Locat~ion: Hart,ford  County, Connecticut, Town of East Windsor;
Consolidated Cigar Farm.

TOUR-2



PEDON DATA OF ENFIELD  SOIL

July 1978 If y

% 3/
Coarse
Parti- %Y 4: 4/

siit
% 41 %Y Morgan Morgan Morgan Morgan

cles Sand Clay Organic Ca Mg K P
Horizon Depth >2nnll 2-0.05mm 0.05-0.002mm  <O.O02nun Carbon pH ppm ppm ppm ppm

API

Ap2

2
7 B21
w

822

IIB3

IIC

O-5 in 7.3 52.0 42.0 6.0 2.9 4.7 425 410 30 2.3
O-13 cm

5-9 in 2.6 56.0 38.0
13-23 cm

6.0 1.3 4.8 c 25 <5 15 1.3

9-15 in 0.4 73.6(?) 18.0(?) 8.4 0.5 4.9 rC25 <5 20 1.5
23-38 cm

15-25 in 0.1 61.6 34.0 4.4 0.4 5.4 C25 45 10 1.0
38-63 cm

25-28 in - _. _ -
63-70 cm

28-60 in 6.9 91.6 6.0 2.4 0.1 5.5 (25 <5 15 2.3
70-150 cm

1/ Analyses performed by H. Lute, M. Woodward. and M. L. Pelletier
zr "Warning" - All values are based on a single unreplicated analysis
y By weight

Hydrometer method, organic matter destroyed by H20

b
3 Walkey Black Method - Methods of Soil Analysis - psA Monograph 9, Part II



Torvald A. Bertinuson and Titus S. Hale
Consolidated Cigar Company
A Division of Gulf & Western Corporation

In 1810 the first cigar factories were established in East Windsor and
Suffield, Connecticut, and "Tobacco Valley" became known throughout the
world. The 61 square mile Connecticut River Valley is noted for the
quality of its cigar type tobaccos. Here are grown the Broadleaf and
Havana Seed Binder types, but the Valley is even more prominent for its
unique shadegrown wrapper tobacco.

The controlled micro climate achieved under the shade tents helps to
produce a cigar wrapper noted for its fine texture, elasticity, burn,
and aroma. The 1978 Shade Tobacco Crop of approximately 3,300 acres
plus additional acreage for outdoor tobaccos will cost $30 - $35 million
to produce. Spin-off impact on the agricultural economy will be much
higher.

This tour will show harvesting operations on a farm in the Consolidated
Cigar Company, worlds largest manufacturer of cigars including brands
like Dutch Masters, El Producto. Muriel, and others.

TOUR-4
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tj’ of Conn. 1970-1931.

t:, 3f w. VA. 1979-1982

1 Taxonomy Comittee is as follows:

!iAM_E LOCAlION _PERIOD*

3. 0. Rirurke, Chairman SCS, Groomall, PA _~__

E. J. Cialkosr Penn State Univ. 1976-1979

W ~ R . Ir?r’  i 9 t1 t Univ. of RI 1977-1980

H. tl. Lute Univ. of CT 1978-1981

F. tl. Sautter SCS, Storm, CT 1976-1979

R. 1.. Googins SCS, R,ichnlorld, VA 1977-1980

C. F . E by SCS, Somerset, NJ 1978-1981

J. Senc~ndiver~~ Univ. of W VA 1979-1982
(W.11  rep'lace E. $1, Ci:llkosz)

*'Iem is for three years. It ends on January 1 of the concluding year
ir-fd ica ted.,

3. lhc  next point of business was a discussion of this year's conference
format atld location and plans for the 1980 XECSSC. The consensus of the
discussion was that this year's format was good and that the conference
prriocl si~oultl  be I~OIII Monday noon to Friday noon. It was moved and seconded
that the 1980 NECSSC  he held in the suwler at the Pew State llniversity  at
a time set t,y .th-II S~teering  Conmittee. flotion carried.
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Scms Highlights of the 1976 Conference

Agenda

~rqram Participants and Ccmuttee Members

Husiness Meeting

Purpose, Policies and Procedures of the Northeast Cooperative Soil
Survey Conference

smrsmy of Remirks

N.E. State Agricultural Experiment Stations' Representative -
R. M. Heenmnn

Technical Service Center Representative - H. R. Hilner

U. S. Forest Service Representative - Devon Nelson

1975 National Soil Survey Conference - R. W. Arnold

Northeast Soil Research Ccmittee - W. R. Wright

Camiittee Reports

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

Legal Aspects of the Use 4 Interpretation of Soil Surveys

Use of Soils for Waste Disposal

Inventory and Use of Forest Soils

Soil Survey Interpretations

Soil Moisture Regime

Soils Reflecting a High Degree of Physical Disturbance by Man

Evaluating Mapping Units

Histcsols and Tidal Marsh Soils

Soil Survey Research Needs and Priorities

Ren0te Sensing in Soil Survey



.SQ’fE HIGHLIGHTS OF THE 1976 NOPTHKAST CoLlPRRATIVE
SOILSDRVSYCONFEX+XE

R. W. Arnold, Vice Chairsmn for 1976 Conference

Representation of agency and institution administration was
came and encouraging and included:

rmst  wel-

N.E. State Agricultural Experiment Stations - R. M. Heennann
SCS State Conservationists - C. M. Right
Technical ServiceCenter - H. R. Hilner
SCS, Washington Office - K. W. Flach
Forest Service - D. Nelson

In addition to old members, we welavned new participants and visitors
who added to our overall effectiveness.

Several items of importance to the conference ware acted on at the
business meeting.

1.

2.

3.

4.

At the 1974 conference it was suggested that a statement
of purpose, policy and procedure be drawn up for considera-
tion. Drafts of November 1974 and October 1975 were cir-
culated and the 1976 conference re?.orded and amended the
document. Participants unanisously approved the amended
document which is part of these proceedings. After review
and approval by appropriate administrators the docufrcnt will
provide guidelines for future conferences.

The Steering Ccsmittee was asked to consider holding the
conference outside of New York City, possibly in conjunc-
tion with the Northeast Arsarican Society of Agronomy meet-
ings in 1978.

It was agreed to try the format of the National Conference
atour nextnortheastconference. All coaraittee reports
will be ccmpiled beforehand and reviewed by four discussion
groups during the conference. Only the ResearchNeeds  Can-
mittee, mnposedof the chairman of theother ammittees,
would need to meet separately at the conference.

Keith S&nude, SCS and Dick Arnold, AES are vice chairman
and chai- for the 1978 conference.

A few brief oormrnts on the oxsrittee reports indicate the scope of
our 1976 conference.

1. Legal aspects of the use and interpretations of soil surveys.

Interest and concern for the professional status of
soil scientists continues. Several states have or-
ganized societies for the exchange of information and
to provide a nucleus of professionals who may bxcatm
licensed in the future. Differences among state licens-
ing regulations seems to preclude regional action.
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2. Use of soils for waste disposal.

mu major themes ware present: (a) the need to recognize
the many kinds of "waste" as resources which can be useful
in agricultural production, and (b) the iqxxtance of pro-
tection of soil and water frcm pollution which muld harm
them directly or impair their usefulness or safety as the
first links in the food prcduction chain.

3. Inventory and use of forest soils.

Forest lands are significant in the northeast and there are
problems of mapping, classifying, and interpreting meaning-
ful landscape units. More attention mist be given to ex-
perience of others, including U. S. Forest Service, if we
are to produce nkxe effective and efficient soil surveys.

4. Soil survey interpretations.

Guidelines for rating frost potential were reviewed, tested,
and it was felt additional work is needed. The developmant
and use of soil potentials will require more data to support
such ratings and is a challenge to all concerned. Part of
the problem is to identify and docmrant alternatives for
overcoming limitations.

5. Soil moisture regime.

Although soil drainage classes have been used in the north-
east there are difficulties with the concepts nationally,
particularly in mn-hmid areas. It is recmmended that a
coordinated water table study should be conducted in the
northeast to characterize perched water tables and determine
their relationships to apparent water tables and their sig-
nificance to soil survey interpretations.

6. Soils reflecting a high degree of physical disturbance by man.

It appears that about one million acres have been disturbed
in the northeast, about 360,000 acres require reclamation,
and about 45,000 acres a year are currently being disturbed.
State laws affecting reclamation are s-rized in a table.
Changes in taxonany were reviewad and generally approved for
trial. The work on Spolents by West Virginia is really com-
merrdable.

7. Evaluating mapping units.

Continued attention mst be given to the proper design and
descriotion  of mooina units to movide aCcUrate interore-
tationL. More s&dies are need& to determine the can&xi-
tion of delineated map units. It is recomnended that pro-
cedures be initiated to establish guidelines that would

.
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assist soil scientists in using transect methods to eval-
uate soil units.

8. Histosols and tidal marsh soils.

Wetlaxl legislation exists in eight northeastern states
and all essentially define tidal marshes as land under Or
contiguous to tidal waters and mntain Or grow one or nkxe
rexgnized salt marsh grasses or vegetation. Greaterem-
hasis likely should be given to tidal nmrsh in the future.
Current investigaticns  are sunrnarized.

9. Soil survey research needs and priorities.

A review of the operation of the National Survey laboratory
at Lincoln assures the northeast of continued support. A
proposed project on fragipans was outlined by our represent-
ative, Dr. Ron yeck. The soil survey input program will
identify sources and kitis of laboratory data currently
available but requires inputs from experiment stations to
be rxmplete. Additional studies to assess srqhological
soil changes follpwing soil uses for waste disposal would
seem to have merit in predicting site lifetime and loading
rates. A major challenge exists to cope with rapidly chang-
ing technology and uses demands for soil interpretations.

10. Remote sensing in soil survey.

It was felt that a land use base map for the northeast,
although desirable, was of low priority because of dif-
ferences of needs, scales, and land classes. A regional
coordinator for remote sensing to be located at the TSC
was recame&ied. A bibliography of remote sensing re-
search has been assembled and is available.

The activities, discussions, and presentations of these ammittees
constitute the operational heart of our conference and the Executive
Ccmnittee expresses their thanks for a job well done to all members
and participants.

In addition to the working sessions there wxe several informal ses-
sions to keep us inform& about special activities of some of our mem-
hers.

- Horace Snith, SCS, ~arylarxl, reported On the soil survey
of the District of Coltiia.

- Representatives of the State Agricultural Experiment Stations
reported on soil survey related activities.

- John Foss, Maryland, reported on tephra and soil formation in
northwestern U.S.

I

.

*
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- Gerald Olson, New York, reported on soils and Maya munds in
Honduras.

- Rcqer Case, SCS, New York, reported on soil interpretations
for the Eastern Ontario Camhsion.

- Vim VarEck reprted on West Virginia's activities in eastern
Africa.

- Dick Armld, New York, reported on a clin~~sequence  of soils
in Nigeria.

- A special panel discussion led by Jdm burke considered a
nmher of aspects of the revised Soil Survey Manual.

l

Y
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N0FS'HEASTCOOPERATIVESOILSURVEYaX?FERENCE
Taft Hotel
New York City

January 12-16, 1976

Mxday, January 12

l:OO-1:20  p.m.

1:20-1:40  p.m.

1:40-2:00  p.m.

2:00-2:20 p.m.

2:20-2:30  p.m.

2:30-3:00  p.m.

3:00-3:45 p.m.

3:45-4:15  p.m.

4:15-4:45 p.m.

4:45-5:oo  p.m.

7:30-11:oo p.m.

Opening BIisiness - Bruce G. Watson, Chai-

RubenM. Heern'ann, Associate Director
Cornell University Ebqzrimant Station

Haner R. Hilner, Assistant Director
Northeast Technical Service Center
Soil Conservation Service, USDA
Bromall, PA

Craig M. Right, State Ccnservaticnist
Soil Conservation Service, USaA
Burlington, VT

Questions and Discussion

Break

Klaus W. Flach, Directcx
Soil Survey Investigations Division
Soil Conservation Service, USDA
Washington, D.C.

Devon Nelson
Forest Service, USDA
Milwaukee, Wise.

Richard W. Arnold
Cornell University
Repxt on 1975 National SSWFC

Discussion

Evening Session

Reports on sabbatical 1e.dVe.S and other experiences

Discussion Leader: D. S. Fanning

Place: SouthColonnade Rcan

John Foss - Tephra and Soil Fommtien in bk? U.S.
Gerald Olson - Soils and Maya Mounds in Honduras
RogerCase - Soil Interpretations for Eastern

Ontario Ccmnission
Dick Arnold - Clirm-sequences of Soils in Nigeria
Vim VanEck - West Virginia's Pmgram in E. Africa



TLlesday, January 13

8:00- 8:45 a.m.

8:45- 9:30 a.m.

9:30-lo:oo  a.m.

lO:OO-11:45 a.rh.

11:45-12:45 p.m.

12:45- 2:30 p.m.

Page 2

Program Leader: R. W. Arnold

Klaus W. Flach, Director of S.S. Inv. Div.
Soil Conservation Service, USDA
Washington, D.C.

Prqress Reports by Experimnt Stations

Break

Prcqress Reprts'by Experiment Stations

Lunch

Carmittee Sessions

Comnittees and Chairmen

1.

2.

3.

4.

5.

Legal Aspects of the Use and Interpretations
of Soil Surveys. Chairman: (K. G. Stratton)

Use of Soils for Waste Disposal
Chai-: F. G. Imghry

Inventory and Use of Forest Soils
Chai-: J. A. F-da

Soil Survey Interpretations
Chai-: 0. W. Rice, Jr.

Soil Moisture Regime
Chai-: R. D. Yeck

2:30-3:00 p.m. Break

3:00-5:oo  p.m. Ccmnittee Sessions

Ccmnittees and Chai-

6. Soils Reflecting a High Degree of Physical
Disturbance by Man. Chairman: E. J. Ciolkosz

7. Evaluating Mapping Units
Chaimn: D. G. Grice

8. Histosols and Tidal Marsh Soils
Chai-: R. L. Gaqins

9. Soil Survey Research Needs and Priorities
chairmn: J.Kubota

10. Rem&e Sensing in Soil Surveys
Chai-: R. L. Cunningham

Meeting Roam

Did not met

S. Colonnade

.M-92

M-93

M-94

M-88

S. Colonnade

M-92

M-93

M-94



Wednesday,January14

8:00-11:45  a.m.

H:45-12:45 p.m.

1:30-4:30  p.m.

8:00-1O:OO p.m.

Tuesday, January 15

8:00-11:45 a.m.

11:45-12:45 p.m.

12:45- 3:30 p.m.

3:30- 4:15 p.m.

4:15- 5:00 p.m.

Friday, January 16

8:00-1O:OO a.m.

lO:OO-10:30 a.m.

10:30-11:30 a.m.
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Program Leader: W. A. VanFck

Coamittee Reports (2 and 3)

Soil Survey of District of Coltiia
Horace Smith, Assistant State Soil Scientist
Soil Conservation Service, USDA
College Park,Maryland

Ccnmittee Reports (4 and 5)

Evening Session

Panel Discussion of Revised Soil Survey Manual
Discussion Leader: J. D. Rourke

chapter 4 - E. J. Ciolkosz
Chapter5 - R. V. Rourke
Chapter 6 - J.E.Witty
Chapter11 - 0. W. Rice, Jr.

ProgramLeader: F. L. Gilbert

Ccsmittee  Reports (6, 7 and 8)

Lunch

Ccnmittee Repxts (9 and 10)

NE Soil Research Ccnmittee Report - W. R. Wright

Discussion and Questions

Business Meeting - B. G. Watson

1. Election'of Vice-chairman - R. V. Rcurke
2. Discussion and action on By-laws - R. W. Arnold
3. Format for next maeting
4. Proceedings for conference  - R. W. Arnold
5. Miscellaneous items

Break

Remarks and Discussion - J. D. Rourke
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PROGRAM PARTICIPANTS AND COMMITTEE MEMBERS

1976 NORTHEAST COOPERATIVE SOIL SURVEY CONFERENCE

R. Alvis, White Oaks Road, Laconia, New Hampshire 03246

K.H. Anderson, USDA Soil Conservation Service, P.O. Box 665, Morgantown,
h'V 26505

R.W. Arnold, Dept. of Agronomy, Cornell University, Ithaca, NY 14850

R.J. Bartlett, Plant and Soil Science Department, Hills Building, University
of Vermont, Burlington, VT 05401

R. Case, Stateway Plaza, 1222 Arsenal Street, Watertown, NY 13601

K. Chaney, Building 007, USDA
Beltsville, MD 20705

Biological Waste Management Lab., BARC,

E.J. Ciolkosz, Penn State University, University Park, PA 16802

F.W. Cleveland, USDA Soil Conservation Service, 1974 Sproul Road,
Broomall, PA 19008

M.G. Cline, Department of Agronomy, Cornell University, Ithaca, NY 14850

R.N. Conception, Bureau of Soils, Philippines

L.J. Cotnoir, Agricultural Experiment Station, University of Delaware,
Newark, Delaware 19711

R.L. Cunningham, Penn State University, 311 Tyson, University Park, PA 16802

L.A. Douglas, Department of Soils and Crops, Rutgers University, P.O. Box 231,
New Brunswick, NJ 08903

3. Duxbury, Department of Agronomy, Cornell University, Ithaca, NY 14850

W.J. Ellyson, USDA Soil Conservation Service, P.O. Box 865, Morgantown,
W 26505

D.S. Fanning, Department of Agronomy, University of Maryland, College Park,
MD 20742

J.A. Fewerda, USDA Soil Conservation Service, USDA Building, University of
Maine, Orono, ME 04473

J.E. Foss, Agricultural Experiment Station, University of Maryland, College
Park, MD 20742

K.W. Flach, USDA Soil Conservation Service, Washington, D.C. 20250

F.L. Gilbert, USDA, Soil Conservation Service, Midtown Plaza, 700 E. Water St.,
Syracuse, NY 13210
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R.L. Googins, USDA Soil Conservation Service, P.O. Box 10026, Federal Bldg.,
Richmond, VA 23240

D.G. Q-ice, USDA Soil Conservation Service, Box 848, 29 Cottage Street,
Amherst, MA 01002

D.C. Hal,lbick,  USDA Soil Conservation Service, P.O. Box 10026, Federal Bldg.,
Richmond, VA 23240

R.E. Hartung, USDA Soil Conservation Service, 1974 Sproul Road,
Broomall, PA 19008

R.M. Heermann, Associate Director, Cornell University, Ithaca, NY 14850

D.E. Hill, Connecticut Agricultural Experiment Station, Box 1106, New Haven,
CT 06504

H. Hilner, USDA Soil Conservation Service, 1974 Sproul Road, Broomall, PA 19008

L.W. Johnson, Penn State University, 119 Tyson Bldg., University Park, PA 16802

R.V. Joslin, Jr., USDA Soil Conservation Service, USDA Building, University
of Maine, Orono, ME 04473

W.C. Kirkham,  USDA Soil Conservation Service, 1370 Hamilton St., P.O. Box 219,
Somerset, NJ 08873

J. Kubota, U.S. Plant, Soil and Nutrition Laboratory, Ithaca, NY 14850

G.J. Latshaw, USDA Soil Conservation Service, Box 985, Federal Square Station,
Harrisburg, PA 17108

G.H. Lipscomb, USDA Soil Conservation Service, Box 985, Federal Square Station,
Harrisburg, PA 17108

F.G. Loughry, PA Department of Environmental Resources, P.O. Box 2063, Fulton
Building, Harrisburg, PA 17120

M.L. Markley, USDA Soil Conservation Service, 1370 Hamilton St., P.O. Box 219,
Somerset, NJ 08873

R.P. Matelski, Department of Agronomy, Penn State University, University Park,
PA 16802

F.P. Miller, Department of Agronomy, University of Maryland, College Park,
MD 20705

Devon Nelson, USDA Forest Service, 633 W. Wisconsin Ave., Milwaukee, WI 53203

G.W. Olson, Department of Agronomy, New York State College of Agriculture,
Cornell University, Ithaca, NY 14850

J.C. Patterson, Ecological Services Laboratory, U.S. National Park Service,
1100 Ohio Drive, Washington, D.C. 20242
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R. Penncxk, Jr., Department of Agronomy, Penn State University, University
Park, PA 16802

G.W. Peterson, Department of Agronomy, Penn State University, University
Park, PA 16802

N.K. Peterson, Dept. of Soil and Water Science, University of New Hampshire,
Durham, NH 03824

S.A.L. Pilgrim, USDA Soil Conservation Service, Federal Bldg., Durham, NH 03824

F. Putnam, USDA Forest Service, Federal Building, Rutland,  VT 05701

O.W. Rice, Jr., USDA Soil Conservation Service, 1974 Sproul Road, Broomall,
PA 19008

C.M. Right, USDA Soil Conservation Service, One Burlington Square, Suite 205,
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L.H. Rivera, USDA Soil Conservation Service, Caribbean Area, GPO Box 4868,
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J.D. Rourke, USDA Soil Conservation Service, 1974 Sproul Road, Broomall,
PA 19008

R.V. Rourke, Department of Plant and Soils, University of Maine, Orono, ME 04473

E.J. Rubins, Plant Science Department, University of Connecticut, Storrs,
CT 06268

E.H. Sautter, USDA Soil Conservation Service, Mansfield Professional Park,
Route 195, Storrs, CT 06268

K.O. Schmude, USDA Soil Conservation Service, P.O. Box 865, Morgantown, WV 26505

W.C. Sharp, USDA Soil Conservation Service, 1974 Sproul Road, Broomall, PA 19008

R. Shields, USDA Sail Conservation Service, Hartwick Building, 4321 Hartwick
Road, College Park, MD 20740

H.W. Smith, USDA Soil Conservation Service, Hartwick  Building, 4321 Hartwick
Road, College Park, MD 20740

R.M. Smith, Department of Agronomy, University of West Virginia, Morgantown,
WV 26505

M.B. Stone, Chief, Project Management, Vermont Department of Forests and Parks,
State Office Building, Montpelier, VT 05602

K.G. Stratton, Maine Soil and Water Conservation Commission, State House,
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R.A. Structemeyer, Department of Plants and Soils, University of Maine,
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Business Meeti"&- - - - - - -

,

The business meeting was called to order at 8:00 a.m. on January 16. The
first order of business was the election of vice-chairman for the 1978
conference. R. V. Rourke, chairman of the nomination committee, conducted
the election. Keith 0. Schmude's name was placed in nomination and it was
moved and seconded that the nomination be closed. The conference unanimously
elected Keith 0. Schmude as vice-chairman for the 1978 Northeast Cooperative
Soil survey Conference.

Dr. Richard Arnold led a review and discussion of the proposed by-laws for
the conference. All proposed revisions were completely discussed and have
been included in the by-laws. It was moved and seconded that the by-laws
be accepted as amended. A copy of the by-laws is in the proceedings.

The next point of business was the format and location of the 1978 conference.
Dr. Ciolkosz opened the discussion by suggesting that the conference be held
outside of New York City, possibly in the summer and in conjunction with the
NEASA meetings. A field trip also was suggested. John Rourke stated that
the clearance would be needed to hold the meeting at a different 'time of the
year. Gerald Latshaw moved that the conference recommend to the steering
committee that the conference be held in conjunction with the NEASA meeting
(preferably the week prior to NEASA). Carried by voice vote that steering
committee consider the proposal by Mr. Latshaw.

John Rourke suggested that as fornNr,l for the next conference that we use the
format that is used at the National Conference. If we accept that format it
will have the following effects:

1. Each participant will serve on one committee.

2. Committee reports must be completed 4 to 5 months before the conference.

3. Reports will be sent to all participants prior to conference and would
be reviewed in 4 discussion sections.

4. Research needs connnittee  would be the only committee to meet at the
conference.

It was moved by Dr. E. J. Ciolkosz and seconded by Frederick Gilbert that
the National Conference format be tried at the 1978 NECSSC.

Dr. Richard Arnold reviewed the procedure for committee chairmen to follow
in submitting their reports for the proceedings. Follow-up letters were sent
to each chairman.

The following items were discussed by Dr. W. A. Van Eck.

1. The Nature Conservancy is interested in the purchase of unique soil sites,
such as type location. Soil scientists in the NE region can contact the
National office (1800 N. Kent Street, Arlington, VA 22209) or the
Regional office (294 Washington Street, Boston, MA 02108).
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2. Recommended to the steering committee that the next NECSSC include a
committee on the presentation and use of soil survey data.

3. Recommended to the steering committee and editor of the proceedings
to include the following in the proceedings.

a. List of state's financial contribution to soil survey for M 1976.

b. List of soil survey personnel levels (local. state and federal)
for FY 1976.

C. List of recent soil survey related publications since January 1974.

d. List of soil survey related research projects for FY 1976.

e. List of legal status of soil scientists.

f. List of current status of published soil surveys.

All of above listings should be by states and up-to-date.

John Rourke reviewed the membership of NE Soil Taxonomy Connnittee. The
membership follows:

J. D. Rourke, Chr. Broomall, Pa.
E. J. Ciolkosz Penn. State Univ.
R. V. Rourke Univ. of Maine
R. W. Arnold Cornell univ.
R. L. Googins SCS, Richmond, Va.
E. H. Sautter scs, storrs, Corm.
S.A.L. Pilgrim SCS, Durham, N.H.
W. R. Wright Univ. of R.I.

Location YWKS

__-

1976-1979
1976-1978
1976-1977
1976-1979
1976-1978
1976-1977
1977-1980

Robert Hartung, Woodland Specialist, expressed appreciation for the invita-
tion to the conference. He also indicated that Homer Hilner was grateful
for the opportunity to meet with the group.

Robert Rourke moved that the business meeting be adjourned. This motion
was seconded and approved by voice vote.



THE NORTHEAST COOPERATIVE SOIL SURVEY CONFERENCE

PURPOSE, POLICIES AND PROCEDURES

I. Purpose of Conference

The purpose of the NESS conference is to bring together repre-
sentatives of the National Cooperative Soil Survey in the north-
eastern states for discussion of technical and scientific questions.
Through the actions of committees and conference discussions, ex-
perience is summarized and clarified for the benefit of all; new
areas are explored; procedures are synthesized; and ideas are ex-
changed and disseminated. The conference also functions as a
clearing house for recommendations and proposals received from
individual members and state conferences for transmittal to the
National Soil Survey Conference.

II. Participants

Permanent participants of the conference are the following:

The SCS state soil scientist responsible for each of the 13
northeastern states, District of Columbia and staff soil
scientist of the Caribbean area; Connecticut, Delaware, Maine,
Maryland, Massachusetts, New Hampshire, New Jersey, New York,
Pennsylvania, Puerto Rico, Rhode Island, Virginia, Vermont and
West Virginia.

The experiment station or university soil survey leader(s) of
each of the 13 northeastern states and Puerto Rico.

Head, Soil Correlation Unit, Northeast Technical Service Center,
Soil Conservation Service.

National Soil Survey Laboratory Liaison to the Northeast.

Cartographic Unit Liaison to Northeast.

One representative from each of the Eastern and Southern Regions
of the U.S. Forest Service.

On the recommendation of the Steering Committee, the Chairman
of the conference may extend invitations to a number of other
individuals to participate in committee work and in the conference.
Any soil scientists or other technical specialists of any state
or federal agency whose participation is helpful for particular
objectives or projects of the conference may be invited to attend.
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III. Officers

A. Chairman and Vice-Chairman

An experiment station representative and an SCS state
soil scientist or staff soil scientist of the Caribbean
area alternate as chairman and vice-chairman. The vice-
chairman elected at the biennial meeting serves as program
leader for one conference and becomes conference chairman
for the next one. The chairman functions as chairman of the
biennial conference and his responsibilities include the
following:

1. Planning and management of the biennial conference.
2. Function as a member of the Steering Committee.
3. Issue announcements and invitations to the conference.
4. Contact proposed committee chairman and vice-chairman

to serve in those positions.
5. Provide for appropriate publicity for the conference.
6. Preside at the business meeting of the conference.
7. Maintain conference mailing list and turn it over to

incoming chairman.

The vice-chairman functions as Program Chairman of the bi-
ennial conference and his responsibilities include the
following:

1. Serve as a member of the Steering Committee.
2. Act for the chairman in the chairman's absence of dis-

ability.
3. Organize the program of the conference.
4. Make necessary arrangements for lodging accommodations for

conference members, for food functions, for meeting
rooms, including corpmittee rooms, and for local
transport on official functions.

5. Assemble and distribute the proceedings of the conference.

B. Steering Committee

1. Membership

A Steering Committee assists in the planning and
management of biennial meetings, including the fornr
ulation of committee memberships and selection of
committee chairman and vice-chairman. The Steering
Committee consists of the following four members:

Head, Soil Correlation Unit, NTSC, SCS (chairman).
The conference chairman.
The conference vice-chairman.
The conference past chairman.
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The Steering Committee chairman functions mainly to call a
meeting of this committee to handle its business and to
ensure full committee membership.

The Steering Committee may designate a conference chairman
and vice-chairman if the elected persons are unable to
fulfill their obligations.

2. Meetings and Communications

At least one meeting is held at each regional
conference. Additional meetings may be scheduled
by the chairman if the need arises.

Most of the committees communications will be in
writing. Copies of all correspondence between members
of the committee shall be sent to the chairman.

3. Authority and Responsibilities

a. Conference Participants

The Steering Cormnittce  formulates policy on
conference participants, but final approval or
disapproval of changes in policy is by consensus
of the participants.

The Steering Committee makes recommendations
to the conference for extra and special
participants in specific conferences.

b. Conferences Committees and Committee Chairman

The Steering Committee formulates the conference
counnittee membership and selects committee
chairmen and vice-chairmen.

The Steering Committee is responsible for the
formulation and transmittal to committee
chairman of committee charges.

C. Conference Policies

The Steering Committee is responsible for the
formulation of statements of conference policy.
Final approval of such statements is by concensus
of the conference participants.

17
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d. Liaison

.

C. Administrative Advisors

The Steering Committee is responsible for main-
taining liaison between the regional conference
and (a) the Northeastern Experiment Station
Directors, (b) the Northeastern State Conser-
vationists, SCS, (c) Deputy Administrator for
Soil Survey of the Soil Conservation Service,
(d) regional and national offices of the U.S.
Forest Service and other cooperating and parti-
cipating agencies, (e) the Northeast Soil
Research Committee, and (f) the National Soil
Survey Conference of the Cooperative Soil Survey.

Administrative advisors to the conference consist of the
Technical Service Center Director, SCS, and the chairman of
the N.E. Agricultural Experiment Station Directors of their
designated representatives.

D. Committee Chairman and Vice-Chairman

Each conference committee has a chairman and vice-chairman
who are selected by the Steering Committee.

IV. Meetings

A. Time and Place of Meetings

The conference convenes every two years, in even-numbered
year*. The date and location will be determined by the
Steering Committee.

V. Conference Committees

.

A.

B.

C.

D.

Most of the work of the conference is accomplished by duly
constituted committees.

Each committee has a chairman and vice-chairman. A secretary
or recorder may be selected by the chairman, if necessary.
Committee chairmen and vice-chairmen are selected by the
Steering Committee.

The kinds of committees and their members are determined by
the Steering Committee. In making their selections the Steering
Committee makes use of expressions of interest filed by the
conference participants.

Each committee shall make an official report at the designated
time st each biennial conference. Chairmen of committees are
responsible for submitting the required number of conrmittee
reports promptly to the vice-chairman of the conference.
The conference vice-chairman is responsible for assembling
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and distributing the conference proceedings. Suggested distribution
is:

One copy to each participant on the mailing list.

One copy to each State Conservationist, SCS, and Experiment
Station Director in the Northeast.

Twenty-five copies to the Director, Soil Survey Operations
Division, SCS, for distribution to other regional conferences
and their committees.

E. Much of the work of committees will of necessity be conducted by
correspondence between the times of biennial conferences. Conrmittee
chairmen are charged with the responsibility for initiating and
carrying forward this work.

VI. Representatives to the National Soil Survey Conference.

The elected Experiment Station vice-chairman or chairman will attend
the national conference. A second Experiment Station representative
also will attend the conference. He is to be selected by the
Experiment Station representatives at the regional conference.

The SCS representatives are usually selected by the Deputy Adminis-
trator, SCS in consultation with TSC Director and State Conser-
vationists.

VII. Northeast Soil Taxonomy Committee

Membership of the standing committee is as follows:

Head, Soil Correlation Unit, NTSC, SCS (permanent chairman,
non-voting).

Three Federal representatives.
Three State representatives.

The term of membership is usually three years, with l/3 being
replaced each year.

The elected Experiment Station conference chairman or vice-
chairman is responsible for overseeing the selection of
state representatives.

VIII. Amendments

Any part of this statement for purposes. policy and procedures
may be amended at any time by agreement of the conference participants.

By-Laws Adopted January 16, 1976

Motion made by Oliver W. Rice, Jr., to accept the by-laws as amended.

Dr. Ronald D. Yeck seconded the motion.
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Participants of the conference voted unanimously to accept the
by-laws as amended.

.



.

NE State Agricultural Experiment Stations represented by
R. M. Heennann, Associate Director, Cornell University
Agricultural Experiment Station

I welcome this opportunity to greet you at the Northeast
Cooperative Soil Survey Conference. The soil survey has con-
tributed much to the region and to the State of New York. I
have enjoyed many associations with people in soil survey and
have learned much through these contacts. Perhaps I know more
about soil surveyors than about soils or soil science.

The National Soil Survey has traditionally maintained very
effective federal-state cooperation. It began in the days of
the bureaus and has continued through and survived major
reorganizations of the federal agencies. New federal agencies
that must deal with non-federal agencies or institutions would
profit from your experience. Staff members of these agencies
would do well to confer with either state or federal participants
in your cooperative venture. You have reason to feel proud of
the achievements that you and your predecessors have attained.
I hope you will continue to give your cooperative program your
attention and support.

Cooperation between federal and state agencies does not
happen automatically. It is fostered through meetings such as
this and regular communication between the people involved. Your
emphasis on joint planning and developing long-range work
schedules, as well as efforts to standardize working procedures
have been important factors. You have given wholehearted support
to help carry out your plans on schedule and to go the “extra
mile” when necessary.

The recently passed Freedom of Information Act is having
some impact on soil survey cooperation. The Soil Conservation
Service now must publish certain items in the Federal  Register
in order to meet the requirements of this Act. You will need
to become familiar with the Federal Register and its role. When
items appear in the register you will have an opportunity to
comment on them before an announced deadline. State cooperators
should make use of this opportunity just as you do now to
correspond with your colleagues in the Soil Conservation Service.
Perhaps the more difficult problem you face is easy access to the
register. You might seek out where a copy or copies are available
on your campus. Usually you will have some forewarning or clue as
to when items are likely to appear. You can then scan the register
temporarily or alert the individual on campus who may have respon-
sibility for scanning it. Once you become familiar with the
procedures that are followed for publishing rules and regulations
in the Federal Register, you will be able to carry on as well as
you have before.

I wish you continued progress in your meeting and your
activities during the coming year.



SUMMARY OF REMARKS BY HOMER R. IIILNER  AT
ERATIVE SOIL SURVEY CONFERENCE, NEW YORK

THE NORTHEAST COOP-
CITY , JANUARY 12, 1976

It is my pleasure to be here and to
Addispn, Director of the Northeast TSC.

represent Rob
I am pleased to

see the non-SCS agency and organiration  representatives in
attendance. We appreciate the cooperation of the colleges
and other agencies.
mapping,

Success in research, education, field
and writing depends upon the close working arrange-

ments of all involved.

The Northeast TSC operates as an extension of the
Washington Office. The technical service center primarily
exists to provide service to the states.
provide timely sound service.

Our goal is to

The soil survey is the basis for most of our SCS work --
in agriculture, in urban areas, and in project work, It is
the basis for decisions in resource management and land use.

Future use of soil surveys appears to be unlimited.
Concerns for.ths environmant  and recently enacted state sedi-
ment control laws are only two of the areaa insuring future
need and use of soils information,

I would encourage you to keep the users of the soil
survey in mind at all times. We must remember that users
are usually not professional soil scientists.-

The goal of publishing soil surveys one year after
completion of field ma ping

R
is a worthy goal, Much of the

current criticism of t e soil survey program will be elimin-
ated by achieving this goal.

More sophisticated surveys and wider use of them will
require :

1. A continuous effort in training soil scientists;
2. improved mapping techniques; and 3. sound analyses for
interpretations,

Expanding interpretations into soil potentials is a
good concept, Several factors must be considered as we move
into the development and use of soil potentials: 1. Use
will require care and good

i!
udgment; 2. additional data-

gathering and testing w i l l Ed required; 3. other disciplines,
such as engineers , geologists, agronomists, biologists, and
economists, will need to be consulted; 4. develop in context
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of  use-area;  i .e . , local engineering practices, economic
bases, and social and environmental Setting.

Organizations involved in the cooperative soil sur-
vey must maintain coordination in order not to reduce
effective service to the public.

Certification of soil scientists may he necessary,
due to: 1. The dynamic characteristic of the soil sur-
vey field; 2. entrance of private soil scientists into the
f i e l d ; 3. development of new techniques; 4. need for main-
tenance of high quality of the standards.

it is important to keep management involved and in-
formed in order to: 1. Realize technical ideas and goals;
2. facilitate soils work; and 3. provide information for
sound management decisions.

1 encourage you to take the opportunity this week
to exchange ideas to further the soil survey program.



Sunmary of &marks  by Devon Nelson
~011s  Group Leader

U.S. Forest Service, Milwaukee, Wisconsin

The soils program in the Forest Service is designed to support
land management. As on most of the 120 National Forests in the
country, the soil scientists in the northeast find the demand for
soils information exceeding their capacity to satisfy by con-
ventional meens. This presents some special challenges.

1. To plan soils work carefully. This requires an overview
of the soils on a Forest and soil management problems to
help establish priorities in matching limited manpower to
information needs.

2. To develop and use special tools. One conceptual device
is what we call the land systems approach to land analysis
and unit identification. Data storage and retrieval programs
and laboratory support setvices~ are in this category also.

3. To be flexible. The field soil scientist has the primary
burden of evaluating the local soils situation and selecting
the means to meet soils needs. This responsibility requires
a high degree of professionalism.

4. To maintain high standards. As decentralized as we are,
job quality is primarily a responsibility of individual soil
scientists also. We do look to our cooperation with the SCS
and our involvement in the National Cooperative Soil Program
to lend a hand-here.

And we have received such help from our sister agency. The SCS
has provided direct training for our soil scientist in Vermont.
All of the detailed soil mapping on the Allegheny National Forest
in Pennsylvania has been done by the SCS. In West Virginia we
have a contract with the SCS for mapping 240,000 acres of
National Forest land.

The Forest Service method of soil survey is called the soil
resource inventory. We see a national trend for greater activity
of the soil resource inventory under the National Cooperative
Soil Survey Program. This topic was explored in a recent field
trip by Bill Werte of the Forest Service and Victor Link of the
scs. Their report will soon be available. ‘Iwo factors influ-
encing this trend toward greater cooperation are the new “orders”
of soil survey and the recently surfacing interest in the SCS in
a holistic approach to soil mapping, best illustrated by Lindo
Sartelli’s statements on Natural Landscape Units. The Forest
Service has considerable experience in the use of these tech-
niques that should be of value to the Cooperative Soils Program.



Report on the 1975 National Soil Survey Conference
January 26-31, 1975, Orlando, Florida

Richard W. Arnold

The fccus of the national conference was "Better soil surveys for
improving production and the environment" and the contents are re-
ported in the 349 pages of those proceedings.

Personnel frcPn the northeast region who attended wxe John Ferwerda,
Luis Rivera, and John Rourke of the Soil Conservation Service and
Robert Rourke and Richard Arnold of ths experimsnt  stations. The
national conference had one day of formal presentations, one and a
half days of discussion groups during which all anxnittee reports
were discussed, one half day tour, one day of revised ammittee re-
ports and recannendations, and one-half day of special addresses and
the closing. The format was similar to the 1973 conference.

It was a busy, enjoyable and successful conference. Cur thanks went
to the organizers and participants for making it a gocd working ses-
sion.

I will not ccnnent on each of the cxnmittee's reports because they
contain reccmmendations and charges that will he discussed by our
Northeast Technical Ccnmittees. Thus, we will be informed of spe-
cific items through our own reports. I would like to pint out sane
highlights from other presentations at the national conference.

Reports from international guests

Rudy Dudal, FAO

He mentioned the long standing soil s-y program of FAD,
the need for nrxe wxk, and camnented that the FAO world
maps have psrmitted us to see some relationship among soils
not well known before. Some soils havevery poor regional
patterns which at one tinrs were thought to be dominant over
a large region.

John bay, Canada Soil Research Institute

They added an order of Cryosolic soils that have permafrost
withinlmeter. At the Great Croup level there are Turbic
Cryosols-mineral soils with cryoturbation; Static Cryosols
mineral soil without cryoturbation; and Organ0 Cryosols-or-
ganic soils with permafrost. Work is about cclrpleted on a
landform classification scheme to be used in conjunction with
mapping. It is based on ccxnposition and surface form. A
similar scheme is being developed for organic soils. Work is
progressing on their soil information system called CANSIS.
He reminded us that the International Soil Congress will be
held in Edmxton, Alberta in 1978 and fqed we wuld attend.
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G. Flores Mata, Mexico
Hydraullic Resources Secretariat, Soil Science Administration
Division

They handle irrigation surveys, both big and -11 projects,
with an overall staff of 213 of which 75 are agrotists. In
1974, they reported on 24 big irrigation projects totaling 1,400,
100 ha and 589 small ones that covered 320,000 ha.

Anthony Smyth, England
Rritish Soil Survey Overseas, Iand Resource Division

They employ about 60 scientists, the larger part being soil sci-
entists. A big project in Nigeria, when completed in 1977, will
have covered over 200,000 sq. miles--sore than half the country.

Their wxk utilizes land system analysis that enables them to do
rapid surveys of large areas that have difficult access. It is a
hierarchial approach to landscapes similar to the Australian PUCE
method. It includes patterns of gecarxphology, soil, vegetation
andlanduse. As m3re detail is needed a shift is made frcxn land
systems to ccsnponents,  and to facets. He illustrated a recent
project done for Guadalcanal with maps at 1:250,000 and 1:150,000.

A major concern is to ensure that the findings Will  be put to use.
A desire to assess potential productivity has aroused new interest
in paraneteric s&hods of interpretation. In sumnary, many of the
same problems we face in our soil survey activities.

Report frcnn cooperating  agencies

J. R. Ralsl_~y, U. S. Geological Survey

He reported on activities of their four min divisions: Geologic,
Conservation, Water Resources and Topographic. SCS and TVA also
joined in to help prcduce "Flood Prone" maps--as of then 417 oxn-
pleted, someday maybe 15,000. Orthoptito guads useful to USGS
and to our soil survey program. A National Cartcgraphic  Infom-
tion Center established for all U. S. cartographic infomtion.
Also training programs in Land Use data and analysis. An excel-
lent review for those of you interested in the many activities of
USGC.

H. L. Barrows, Agricultural Research Service

He sxantioned project of nnrtual interest; seven research watersheds,
erosion research, water use efficiency , soil characteristics asso-
ciated with crop yield and quality (seleniwn work as one emn-@le),
soil structure and infiltration, plans to control nonpoint sources
of pollution-developing predictive runoff msdes for EPA.
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W. R. Booker, Bureau of Indian Affairs

He reported 1.7 M acres mapped in M74 and 2.2 M planned for
75. They only have 30 soil scientists so they contract work
but he pledged support to the perfecting and implementing of
one uniform system of classification and mapping.

& S. Hagihari, Bureauof LandManagement

They are responsible for the National Resource Iands (450 M
acres) and have a very active program of inventory. They only
have about 30 soil scientists, consequently in FY75 they will
reimburse SCS for 4.5 M acres. They also wxck with Bureau of
Reclamation. They have training problems and hope to involve
some of their resource managers with the field napping to help
development mnagenwt interpretations.

W. B. Peters, LJ. S. Departmant of Interior, Bureau of Reclamation

Soroe areas of interest: (1) Reclamation of coal mined areas--
they inventory, sample and develop plans, including costs and
benefits. They coordinate with BIM, USGS, FS and SCS. In 1974,
4 sites--Montana, Colorado, Utah. In 1975, 6 mre sites and 4
more each year for 3 years thereafter. (2) Irrigation l+gt.
Services--for more efficient use of water. (3) Colorado River
Water Quality Improvement--controls on salinity. (4) .A Land
Use and Water Planning Institute at Colorado State under Bob
Heil for top level mnagexmt people to look at many aspects
of land use (analogous to Soil Science Institute). (5) Rerr~te
Sensing Research--including land classification suitability for
irrigation--contract with Texas Agricultural EXperiment Station
at College Station--27 projects. Other multipurpose planning
12 projects.

E. V. Miller, Cooperative State Research Service, USW

He reported that in 1974 there were 101 projects that related
in some manner to soil survey. Fifty suported with federal funds
and 50 were state supported. In these projects the frequency of
effort was (1) correlation, class and mapping, (21 Interpretation,
(3) characterization, (4) land use planning, (5) remte sensing
and data bank, and (6) genesis and rmrpholqy.  The first four
were about 20% each, aud. the last tm about 10% each. Publica-
tion related to soil survey; 48 in NE out of 163 for US, and the
national leader in 1974 was Pennsylvania with 32. Since 1966,
the experiraent  station support for research under heading of ap
praisal of soil resources has declined from 136 m-years to only
28. Although it looks bleak, he feels that there is a great need
to train a new generation of soil scientists, and maintaining
cooperation is iqmtant.
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H. I. Cwens, EMzension Service

He noted that efforts to assist in getting surveys used in
counties is part of their training function. They also help
with joint publications, such as Indiana soil productivity
ratings, etc.

W. A. Wertz, Forest Service, ED?+

They are responsible for obtaining infomtion for the -g-t
of the National Forest System Lands. They have stressed the n&i
for a soil survey geared. to imediate and practical use--and also
the interdisciplinary nature of the approach to soil survey. They
are ncm operational with 165 soil scientists. The Forest Service
has completed over 24 M acres under Cooperative Soil Survey amI
65 M reconnaissance not correlated by SCS.

Report frcm Washington Office, Soil Conservation Service

J. E. McClelland, Soil Survey OperatiOns

Quality is still a primary objective of the National Cooperative
Soil Survey. He mentioned the need for gaxl long range planning
to get our backlog cleaned up and mve into project surveys. He
mentioned the Soils handbook which mst of us are now more familiar
with.

L. J. Eartelli,  Soil Interpretations

'I'm major objectives to guide us: (a) adopt a sure positive ap
proach, including analysis of potential for given land uses, and
(b) develop guidelines to help predict impact that various uses,
with improvements, will have on the environment. He revi& the
concept of soil potentials and the need to begin to deal with over-
coning limitations, and assessing what will happan. Thus, the
future challenge will be to develop efficient and effective methmls
for delivering cmplex soil informtion.

K. W. Flach, Survey Investigations

The them of the meeting was "Better Soil Surveys for Improving
Production and the Snvironmnt" and this requires relevant guan-
titative information for kinds of soils and the interaction of
soils and mnaqemnt systems. We need hard data on (a) behavior
of water in the soil landscape, (b) interactions of‘kinds of soils
with fertility tests and crop response, (c) interaction of soils
and potential pollutants. There will be mre emphasis in the
future on relating findings to named kinds of soils. Work will
continue on -roving taxonomy, the laboratories will be consoli-
dated, and investigations positions will be created at TSCs. He
also mentioned data mnagement--such as a pedon data bank which is
nearly operational nm.
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R. I. Didcriksen, Iand Inventory and Monitoring

A wide variety of inventories being done and he identified 15
activities of 1974. By IKW mst of you have seen or been in-
volved in the Prims Farmland inventories, which is one of the
many facets of the LIM program.

J. A. Cockowski, Cartographic Division

Reported on orthophotos, which will bring our surveys into the
map user mmnmity where standard formats will meet national
map accuracy. Orthophotos will provide better accuracy, make
compilation easier where difficult terrain makes it hard to m-
saic, and will reduce manpower costs in the long run.

M. E. Austin

He reported that the Soil Survey Manual would go out for re-
view duirng the year and that ccxmxants were due back in Jan.
1976.

Special Addresses

George R. Bagley, President of National Association of Conser-
vation Districts

He gave an invigorating pep talk that assured us thatbeing
soil scientists was a goad profession am.3 that every day we are
more appreciated. The NACD is behind soil survey and reccmmmds
acceleration of such activities.

KennethE. Grant,Administratmr of SCS

He mmkanded the cmperative nature of effort, by agencies
and anong countries. He said Soil Taxoncmiy will not remain
static, the Manual will get finished, the National Soils Hand-
book will be forthccming. All such publications, policies,
and procedures are to ensure that soil surveys are mseting the
needs of all users. After reviewing the nmerous activities re-
lated to surveys, he said that an importantgcalof the SCS fr-
wx-k plan is "a soil survey of the nation that is amplete and
correct"--a goal about 60% acaqlished am. He r&r&d us that
American people--all kinds of them--are not an interference with
our work, they are the reason for it. "The tine for soil science
to aid America in catching up and getting ahead of resource di-
lemras is now. Your ccoperation, your decication, and your en-
thusiasm will be vital."



Report of

Xortheast Soil Research Committee

January 14-15, 1976

Nilliam R. VJright

Following introductory remarks by Dr. J. R. Miller (Acting
Chairman of RRSRC!), Dr. C. R. Frink, Administrative Advisor, made a few
remarks concerning agricultural research in general. Ap,parently criticisms
concerning both the funding and quality of agricultural research have been
made. As a result of tight budgets in many states there is a tendency
to substitute federal funds for state funds. This results in an erosion
of the cost sharing process which is not approved of by congress. It
has been suggested that formula funding for Hatch projects be discontinued
and that competitive grants for project funding be initiated. Dr. Frink
concluded that if the quality of research remains high in the northeast,
that we should be quite competitive for any funds.

Corh!ents by Dr. Miller (CSRS) were concerned primarily with funding
for the coming fiscal year. Although total funding by CSRS is increasing,
because of inflation and the 5 quarter transition period of the fiscal
year, "real" increases are negligible. The largest percentage increase
in funding was for special grants IPL89106 grants). These funds are
non-formula and are awarded on a competitive basis only. In general,
the guidelines for these special grants are quite narrow and essentially
ignores soil research. It was announced that Dr. Leverin, Director of
CSRS. would be retiring in June of 1976, therefore there may be some
changes forthcoming in the future.

Dr. George Stanford made a brief presentation on the work being
carried out by ARS at Beltsville. His comments were essentially limited
to his work with nitrogen use and efficiency.

Dr. John Witty repwted on activities of the SCS concerning the
inventory of prims and unique farmlands, on soil potentials, and on
waste management.

Dr. D. Daker of Penn State University and Dr. R. Chancy with ARS at
Deltsville have done considerable research on sludge as it relates to
crop production. Thus, both of these individuals led a lengthly and
extremely interesting discussion on "Factors to Consider in Developing
Guidelin@s for the Application of Sewage Sludge on Agricultural Land."
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4.

Dr. John Axley reported on progress with the regional research
project NE-39 (Nitrogen). This group has been actively engaged in
research associated with mineralization potential , organic matter decompositic
denitrification, nitrogen fixation, nitrification  inhibitors (N-serve),
and nitrosamines. Yhe project is currently being revised.

Other regional research projects which we have a great deal of
interest in, but which were not reported on, include: NE-96 (heavy
metals), NE-48 (soil - plant atmosphere continuum), and NE-63 (Animal
wastes). The NESRC indicated that annual reports from the various
regional committees would be greatly desired in the future.

Dr. J. R. Miller (University of Maryland) lead a brief discussion
on the increased use of urea fertilizer and the possible consecluences  of
its use. Because of increasedlosses of nitrogen by volatilization from
urea forms, more research is needed considering methods and rate of
application, particularly as it relates to no-till corn.

As an advisory committee to the F1.E. Agr. Exp. Sta. Directors, the
NESRC often reviews project proposals. This year an interregional
project entitled "An Experiment Station Network to Pleasure Changes in
the Chemistry of Atmospheric Deposition on Agricultural and Forested
Land and on Surface Naters in the United States" was sent to us for
review. The NESRC recommended to the Agr. Exp. Sta. Directors that this
project proposal be turned down because it was incomplete and poorly
written, the work was not that important in the N.E. to justify funding,
that hatch funds should not be used for monitoring, and that other
agencies were already doing much of this work.

Other recommendations to the N.E. Agr. Expt. Sta. Directors
included:

Because of persistent heavy metals and other detrimental materials,
indiscrininate use of sludge oil croyland should be Piscouraqe~?
at this time.

An active research program with sludges should be continued
and northeast sludges and other wastes should be character-
ized in reference to source.

New granular forms of urea should be investigated as to
efficiency under various cropDing and management systems.

In view of the necessity of the preservation of agricultural
land in the northeast we encourage research to be conducted
that will provide basic information for the wise use of
all land. For example, inruvative methods of utilizing
marginal land for non-agricultural purposes.
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The NESRC meeting was adjourned until January 12 and 13, 1977
at New York City. The new officers for the next two years are:

J. R. Miller, Chairman

D. Baker, Vice Chairman

L. Douglas, Secretary



COMMITTEE 2

USE OF SOILS FOR WASTE DISPOSAL

CHARGES

The Comnittee was given four charges as follows:

1.

2.

3.

4.

Review findings that have resulted from field testing of "Guide
for Rating Limitations of Soils for the Disposal of Waste" dated
April 27, 1973. Include any state guidelines that have been developed.

Review parameters that must be met for safe waste disposal, comparing
state standards and EPA guidelines. On this basis, group categories
of waste disposal that can be considered together for land disposal
of wastes.

Review and sunmmrize  any available data on the morphological cffecLs
of waste disposal on or in the soil.

Compile priority list of current research needs relative to fitting
land disposal of waste to specific soil conditions. Disseminate
these  needs and reasons for them to agencies able to help.

Committee Members:

F. G. Loughry, Chairman
W. R. Wright, Vice Chairman

Rufus Chaney G. E. Stuckey
F. W. Cleveland Frank Vieira
0. S. Fanning M. E. Weeks
J. A. Ferwerda .I. E. Witty
R. P. Matelski D. L. Yost

Material which the Committee has been able to develop on each
charge varies. Many states have guidelines developed for several
categories of waste and there are examples of guidelines advancing
to the stage of regulations in a few key fields (Charge 2). Contrasted
wiLh this there is very little documented research on morphological
alteration of the soil profile by waste disposal (Charge 3). The following
paragraphs surmnarize what has been found on each of the charges.

CliARGE 1

Maine has updated the state publication "Soil Suitability for
Land USC Planning", Tables for Septic Sewage Disposal, Sewage Lagoons,
Sanitary Landfills, and Privies deal directly with waste disposal.
The column in the agricultural use table that deals with Spray Irrigation
is also relevant because it defines areas that could be considered
for spraying of liquid wastes.

2 - l



111 addit iou, Main<’  11~1s publ i shed  guidel.ines for Sept~i~c  T a n k  S l u d g e
r)i 5,1”511  I Clll  ‘I’IIP I.nnd, and lor Field  Disposa l  o f  Waste  Potatoes . There
is ,I dr;ilL of guidelines  be ing  tested  in  Maine  for  S ludge  Disposa l
on I>~l,,d. II mlf[)twsi  zes the nitrogen  loading of  t h e  soi 1 and the h a z a r d s
o f  heavy 1wL.:4 I ;rddi t i o n s .

1 L/ blai  II<,‘s I’lurtrbing  Code, Part II Private Sewerage Disposa l
Ilcgulat  ions, .July 1974, l imitations are placed on soil  depLh, d r a i n a g e ,
f l o o d i n g  hazard  nr~ld  s lope nt disposal sites.  A table b a s e d  o n  s o i l s
and slolae I&ascs is inrluded to i n d i c a t e  s u i t a b i l i t y  f o r  d e v e l o p m e n t
w i t h  on-sicc subsurl~acc  scwoge  d i sposa l .  T h e  l i m i t a t i o n s  p l a c e d  o n
depth LO high water table and depth to rock are less than the EPA
jiuidclines  for dcpt,h to l i m i t i n g  zone. Ver i f i cat ion  o f  s i te  condi t ions
by a Regis tered  So i l  Sc ient is t  i s  required .

Nrw Ilampsllirc  has been using guide l ines  very  s imi lar  to  Maine’s.
Kc~ccnt~ly  :.hc,y haw bcm a d o p t e d  a s  r e g u l a t i o n s .

New Ilampshirr~  also  has  deve loped  guide l ines  for  Septage  (li,quid
w’astcssj atld Septagc ( so l id  Wastes )  suggest ing  parameters  for  s i te
characteristics nlnd  relaLing  rates  o f  appl i cat ion  to  n i trogen  requirements
o f  tt,c CIO,IS. These  guide l ines  are wry similar to the April  1973
Cu i de .

VcrruonL  has adopted  s tr ingent  on-s i te  sewage  regulat ions .  So i l
irrvcsti~,ntims  are required for proposed developments.  For subdivisions
larger f~h:lll  LhTf<! a c r e s , the survey by the Soil  Conservation Service
may bc used along with the So i l  Conservat ion  Serv ice  interpretat ions .
Soi 1 s Imvi~ng “ s l i g h t ” limitations for septic tank sewage disposal
or Lhosc having  limitatjons  that arc easily overcome are to be considered
;Iccrpt~:lbIc. A  cert i f i ed  report  o f  a  So i l  Sc ient is t  acceptable  to  the
Soil Const~rvntion Service obtained through a Natural Resources Conservation
Distr ic t  after an on-site review of the terrain and soils may be accepted
in p1nc.c  of the Soil ConservaLion  S e r v i c e  R e p o r t .  L i m i t a t i o n s  i m p o s e d
arc cquivnl~cnt  to Lhe EPA guidelines , although worded somewhat differently.

Sw Yor-k’s  guide! for dairy manure management was issued in 1973.
11~ uses )~~~ramet~crs  f or  land  appl i cat ion  based  on  Advisory  So i l s  14 .

In Pcnnr;ylvania, n guide for the application of  dairy manure
has bcw devcloped  jo int ly  by  the  Exper iment  Stat ion ,  So i l  Conservat ion
Swvi~cr,, and Extrnsion Service using Advisory Soils 14 as a guideline.
This 1~:~~s  x11 been released  a s  a n  E x t e n s i o n  b u l l e t i n  b e c a u s e  o f  t e c h n i c a l
questions  about~  the distinction between optimum application for nutrient
nrld  n~xximum safe a p p l i c a t i o n . Use of sewage sludge on farmland is
rcgulaLrd  by DeparL~eent  of Environmental Resources through treatment
plant  pc:rmiLs. Soil  evaluation by use of  soil  surveys or by f ield
invcst.igatiorl  i s  required . Guidelines have not been drafted and appioved,
but rate of nl!plication  is based on Nitrogen content and heavy metals.
A chemical analys is  o f  representat ive  s ludge  f rom the  p lant  i s  genera l ly
required. Guidelines  are i,n use  for  munic ipa l  so l id  waste  to  be  p laced
in  soj~l b a s e d  landfill,s. There arc also drafts of  proposed guidelines
lor spccial~ categories of  waste including demolition waste,  mine waste,
industr ia l  s ludges , oil and gas well  wastes inc luding  br ine  and dr i l l ing
s ludge ,  nlid septic Lank pumpings.
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In AugllsL~  1 9 7 4 , the regulations under the Pennsylvania Scwagc
l)isJlosaI AcL were r e v i s e d  t o  i n c l u d e  s o m e  al.ternatives  to the couvcntional
seJ?l~ic  Larlk scrpagc t r e n c h e s  o r  b e d s .  A t  t h e  s a m e  time, a list 01
soil  serirs  grouped  011 tlie bas is  o f  depth ,  dra inage ,  and  f lood ing
I~zard  W;IS added to the r e g u l a t i o n s . Slope parameters for various
t~yJ)c’s of systems  were also added to the regulations.  ‘l’he r e g u l a t i o n s
conform to the current EPA guidelines.

Spray irrigation of  treated sewage eff luent ins regulated in P e n n s y l v a n i a
,wi 111 rat,~s kt,ycd  to soi 1  d e p t h ,  d r a i n a g e , slope, and hazard of ground
‘water J’ollutiou.

Sow of the parameters for safe waste disposal were mentioned
in ~cneral  terms in  the  d iscuss ion  o f  s tate  guide l ines  under  Charge  1 .
‘l‘hc comparison with EPA guidelines was also made where there are recognized
f:f’A guides.

1~11  gcncral, state standards or guidelines are more l iberal than
the, EJ’A gui,delines. The latter are mostly in the stage of being consider-cd
as suggcstcd  gui~des with the ultimate goal of  adoption as st,andnrds
rl!ld  incorJ1orntcd into  s tate  regulat ions  for  enforcement .  Very  recent ly
I:J’A  tus issued some  t e n t a t i v e  guidel,ines w h i c h  s u g g e s t  parameters
ior signi~licant  soil  and site characteristics.  Some may reach the
!slngc of  being prerequisite for support of  state programs by federal
funds. l’hc federal  clean streams program exerts a strong indirect
prcssurc for i~mprovcment  o f  waste  d isposa l  on  the  land .

Summarizing the state guidelines that are available,  it  is  apparent
ttlnt they have drawn heavily on the Soil  Conservation Service interpretive
guidelines  for var ious  categorie~s o f  w a s t e  d i s p o s a l .

A claar~  showing parameters f~or a few key soil parameters for
srvcrnl categories  for  waste  i s  at tached . It includes data from states
wJ~cr(l I-sports wcrc a v a i l a b l e  t o  t h e  committee.

It is evident  when we scan many guidelines that some degree of
i:rouJ~ing  ol tyJws o f  waste  can  be  used  without  sacr i f i c ing  e f fec t iveness
oil interprrtntions. Soi l  s i te  character is t i cs  which  ordinar i ly  affrct
tll<.  sui~tability  o f  so i l s  f or  waste  renovat ion  and  protect ion  o f  surface
a I I <I gr 011  nil WI t L’ ,: s ) and which are common to the needs for many types
oft wasto d i s p o s a l  a r e : Effective soil  depth to rock or other non-soil
contact , depth to seasonal high water table,  permeability,  slope of
s i t e , and hazard of f looding. For some uses physical factors such
as stoniness,  r o c k i n e s s , or excess clay content hinder the installation
and effcctivt, operat ion  o f  d isposa l  s i tes .  Addi t ional  fac tors  enter
into cvnlunt~ion when the disposal involves use on agricultural land.
l’hcst~  i n c l u d e  tuiricnt nee.ds  o f  t h e  c r o p s , nutrient storage capacity
oft t~hc  soi 1 , cffcct of the waste on soil  structure and erodi~bility,
and  the  presence  of toxic or infective materials in the waste.
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Wwn the, meds  o f  the  var ious  categor ies  o f  waste  are  cons idered
it appears  rh;lL the foll~owing  key categor ies  could  be  l i s ted  and common
so i 1 ~~arm’tr~  rrs drve1 opcd under  the  pr inc ipal  headings:

1. I.‘r,r,1,  IIIII,,ures
a . D i g e s t e d  sewage sludge
b. ComposLed  agriculLura1  i n d u s t r y  w a s t e s
c, Spraying oft waste lagoon eff luent
Cl . Spreading composted  domestic waste
<‘. Spraying of  treated sewage eff luent

.’ , :;ul.,surf~nce  scungr cl f luent d i s p o s a l
/. !;;l~litary landli~ll of domestic wastes  dependent  on  so i l  renovat ion
4. Drmoli t~ion waste disposal

Mints waste disposal
5 . Sani  t~;,ry  landf  ill wi,th  i m p e r m e a b l e  l i n e r
6. Clctallic  sludges
7. L!;~ste  ln~;oons  and oxidation ponds

Other classes of  waste can certainly be added to these l isted here.

CHARGF:  3--.-

R~,st;nrcil  directly addressed to the effects of  waste disposal
or) itcc, tmorpl~ol~ogy  of Lhc soi 1  seems to  be  very  scarce  in  the  Northeast .
l’llis is in cont,rast~  with rather extensive work done on the chemical
changes  ~‘rod~~red  by wste application. The improvement of  surface
soil ~.i~lth by ;Iddjt.i~oil  of  organic matter is an accepted phenomenon
and, Ian thv ~>xzsl.  t~hrre  were  some quant i tat ive  measurements  o f  i t ,
;Ir,d o f  i I CI COIIV<II’S<!) decreased  so i l  s tab i l i ty  due  to  dep let ion  o f
soj 1 orgm~i  c. ot;~Ltrr.

EI~LCI);  [wq~lc  have observed  destruct ion  o f  so i l  s t ructure  by  sodium
331 t solutioius, butt there i s  l i t t le  documentat ion  o f  the  degree
of chntI$;e  or 01 ~l,e r e c o v e r y  p e r i o d  r e q u i r e d .

I”coI-k in under-  way at Penn State to study soil  structure and other
l~liorpt~ilIi~I!:i~i.;!  I c~ll;lf-acteri  sti~cs o f  the  so i l s  at  the  s i tes  which  have
bC,?Ii  11.~.(.,I  I it,. “,“-,ly jrrigation of a dozen years. Similar data on the
spC!C  i I i I si Lc~‘s b,rior to  the  s tart  o f  spraying  i s  lacking .  This  wi l l
I-rquirc,  cm t!yIr.i:;otl  wi t~h sites outside of  the sprayed area. Minor changes
!,!iil l,i:. llci::,+,k,d  or thei~r  s i g n i f i c a n c e  w i l l  n o t  b e  s u b j e c t  t o  p r o o f .
I,o~~:-Ic.~vw  ~~l;~t~~~ed  research is needed in connection with new spray
irri~g;it io11 l~r.oj~!cts.

1‘!(?  wr-k reported by Dr. Matelski in 1966 comparing percolation
rat~,s 101.  clc’an WILCT,  sewage  e f f l u e n t ,  a n d  d e t e r g e n t  s o l u t i o n  i s
sti Ii al I iht WC can  f~ind a s  r a t i o n a l  s u p p o r t  f o r  t h e  h i g h l y  e m p i r i c a l
;,c.rcol .,L iw, ~~,:s,~ st~andnrds. Wisconsin now has supporting morphological
<I;1 f~ il .
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Wllr~~  we consider  the  requirements  o f  so i l  l ined  waste  lagoons ,
Ilavc to look to C a l i f o r n i a  f o r  d a t a  o b t a i n e d  u n d e r  controll~ed i:onditiotl
-iects  of feed lot waste are now being studied in the Midwest and

l’lai~ns  Kegion.

CH.4KCE  4-.... -.__

All of  our northeastern states responding recognize a need for
I-csearch on waste d i s p o s a l  o n  s o i l . W i t h  limi.ted funds there are incvi~t;lbl
d~ilCrr<~~~c~cs  in pri,orities  given and the ability to a c c o m p l i s h  p r o p o s e d

‘l’hr fo l lowing  l i s t ing  o f  proposals  i s  g iven  without  pr i ori tries
because of  t.hr range in present status,  prospects of  special funding,
tol,al cost  est imates , time required for securing significant r e s u l t s ,
aud avnilabi1it.y  of personnel  w i t h  s p e c i f i c  i n t e r e s t  a n d  s k i 11s.

Rasic research on natural water movement in soils

Effect of  waste disposal on the environment or soil  plant ccvsyst.em
n . Applied on the soil
b. I n c o r p o r a t e d  i n  t h e  b i o l o g i c a l l y  a c t i v e  pars of the soi,
C. Buried in the soil

Evaulatian  o f  spray  i rr igat ion  inc luding  monitori,ng
with more soils and a wide range in climate.

Soil  renovation of  l.andfill  p r o d u c t s

Soil warming system utilizing waste heat

Ilvaluat~ion  of  mound systems for purification of  septic
tank tf fluent

l’cst~ing e f fec t iveness  o f  var ious  so i l  mater ia ls  in  renovat ion
scpt ic tank effluent

Ilsr of waste mater ia ls  in  rec lamat ion  o f  s tr ip  mine  spo i l s ,
severe1  y eroded areas, and cut and fi l l  areas

Comlvarison  of composted sludge and sludge from secondary
treatment plants for land application

Chwic~al and microbio log ica l  monitor ing  with  nutr i t ional
hionssay of  land disposal of  sewage sludge as it  affects
crol>  production and mineral elements in the food chain

tlossible  destruction of  soil  structure and aeration by waste
rli sl~osnl~  on  agr icul tural  so i l s
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NORTHEASTERN COOPERATIVE SOIL SURVEY CONFERENCE

JANUARY 12-16, 1976

REPORT OF COWIITTEE  3, INVENTORY AND USE OF FOREST SOILS

Members of the Committee are as follows:

C h a i r m a n  - J. Ferwerda

Vice Chairman - De Von Nelson

.I. Foss
F.  L .  Gi lbert
F. Putnam
R. Rourke
K. Schmude
M. R. s tone
R.  Hsrtung

(FTS 833-7393)
(Comm  . 207-866-2132)

(FTS 362-3344)

The Committee was charged by the general chairman as follows to:

1 .

2 .

3 .

4 .

Determine how soil taxonomy fits into the ecosystem
a p p r o a c h  o f  f o r e s t  s i t e  c l a s s i f i c a t i o n .

Determine what kinds of soil surveys (scale, mapping
units and interpretations) are needed in forest
management for:

3. small  forested areas

b . extens ive  forest  areas .

Rxplore  techniques for mapping soils in forested areas.

Review the  cr i ter ia  for  rat ing  potent ia l  eros ion
hazard of  soils in forested areas in the Northeast.

Committee Sunrnary  on Charge I

The major critici.sm on the Use of Soil Taxononly in the ecosystem
approach to classifying forested lands is that Soil  Taxonomy and
its  resul t ing  so i l  surveys  are  agr icul tural ,  that  the  d i f ferent iat ing
properties are minutely detailed and not significant for forest
lands and that soils observations are not deep enough.

There appears to be a misunderstanding of the purposes of Soil Taxonomy
and i ts  resul t ing  so i l  surveys . Soil  surveys inventory just one thing

3 . 1



and that is soil - one component of a natural resource inventory,
soils. Many still harbor the idea that there is only one kind of
soil survey and that is a "detailed soil survey" at 1:15,840 or
1:20,000 scale. Soil surveys can and are made at many different
scales to serve the objective of the surveys. Soil surveys are
made primarily to learn more about the environment (soils, soil
gneiss, plans  relationship, etc.) and how to use and manage the soils
and still maintain a quality environment. Many land systems maps
are the equivalent of soil maps; many use soil series and some are
correlated.

1.

2.

3.

4.

5.

6.

Reconmmendat~ions- - --_--

That Soil Taxonomy be published and given wide distribution.

That the basic philosophy and purpose of soil surveys be
publicized.

That the different kinds of soil surveys (order l-5) and scale
of mapping and the uses of these kinds of surveys be publicized.

That those engaged in classifying forested lands in the U.S. be
encouraged to use Soil Taxonomy in their classification systems.

That a team (forester, pedologist, geologist) approach be
considered in mapping forested lands in the U.S.

That the use of taxonomic units above soil series be publicized.

Committee Summary on Charge II

The comments and review indicate that scale and intensity of mapping
forested lands will depend on the objectives of the survey and
complexity of soils on the ground. In general it appears that most
small forested areas can be effectively mapped at order 2 level at
scales of 1:20,000 to 1:31,680. For extensive forested areas the
general consensus is an order 3 type soil survey with scales of
1:24,000 to 62,500. Choice of scale will again depend on the kind
of management units one will be dealing with. In both small and
extensive forested areas more detailed soils information is needed
for special studies as growth plots and research areas.

Recommendations

1. That in soil mapping forested areas the objective of the survey
will be the main factor governing choice of order and scale.
Other factors are the complexity of soils and the manpower
available for the survey.
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2. That careful planning from the beginning is essential. That
a hierarchal approach can be used going from broad mapping
units aud small scale to more detailed or refined units and
larger scale.

3. That this committee get together in the field with the U.S.
Forest Service to see what they are doing; the kinds of mapping
units used and interpretations made. That Dr. Bartelli and
Bill Lloyd also attend. De Von Nelson will be in the White
Mountain National Forest in September this year. This would
be a good time to implement this recommendation. That De V o "
Nelson inform the chairman of this committee as early as
possible a definite date so this recommendation can be carried
out.

Committee Summary on Charge TII

High quality up-to-date stereo air photos are a necessary tool in
soil surveying extensive forested areas. The techniques presently
used by most surveys are to delineate landforms by photo interpre-
tation in the office after one has become familiar with the
area by preliminary field studies. Typical mapping units are then
tested by transecting to determine their composition and predictive
value for the soils associated with landscape features. Each tested
discrete landform becomes a valid mapping unit. Mapping can the"
proceed rapidly by photo interpretation verified by field transects,
traverses and observations. Aircraft can be used to verify some kinds
of mapping ""its. All terrain vehicles and snowmobiles can be used
to observe areas inaccessible by other means. Use of infrared,
color photography, radar and other remote sensing techniques are
still in the experimental stage for soil surveying. Small forested
areas that are generally surrounded by open land can be and generally
are mapped by the techniques used for detailed mapping of open land.
These areas can be mapped by making closely spaced transects, generally
at right angles to the drainage pattern.

Recommendations

1. That the committee keep in touch with those states making soil
surveys in extensive forested areas to evaluate some of the
newer innovations for mapping forested areas, such as the use of
aircraft, all terrain vehicles, the use of remote sensors and
other techniques.

Summary of Committee on Charge IV

The consensus of the committee appears to be that K value (those
issued by the Principal Correlators  Office, Ithaca, N.Y., dated Nov.
12, 1963) as a guide for rating Erosion Hazard in Woodland Operations
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is not satisfactory. These K values are based on surface texture
of cropland soils and do not take into account the surface stoniness
of many uncultivated forested soils. K values of the B and C
horizons appear to be a more satisfactory criteria but is not a mean-
ingful interpretation by itself. Most of the erosion in forested
areas is caused by forest harvest operations disturbing the forest
floor and occur as rill and gully erosion. Erosion hazard is also
dependent on position in the landscape, slope gradient, slope length,
slope shape, coarse fragments, vegetative cover, etc.

The present (Draft National Handbook for Woodland Conservation Section
400 pp 5) uses K value and slope gradient and does not take into
account those items listed for Erosion Hazard on pp 4 of Soils Memo
26. It still uses K values, issued by the Principal Soil Correlators
Office, Lthaca,  New York, Nov. 12, 1963.

Recommendations

1. That consideration be given to replacing Erosion Hazard in Woodland
Interpretations in the Northeast by limitation ratings for
Road and Skid Trails. Updated K values for l-i and C horizons
can be a criteria for this rating.

2. That criteria for rating soils for rill and gully erosion in
forested areas be developed.

3. That this conunittee gather data and poll the Northeast
states on the credibility of using K value as an indication
of soil erosion hazard in woodland operations.

COMMENTS ON REPORT OF COMMITTEE 3

INVENTORY AND USE OF FOREST SOILS

1. Soil Taxonomy:
F. Gilbert - Dog and pony show - communicate with schools,

popular kind of soil taxonomy.

J. Rourke - Taxonomy will be used. Would be more widely used
if better known.

K. Flach - Can't read Soil Taxonomy - unless for series as
applied - need a readable account.

R. Field - Need to inform cooperators on overview of taxonomy
available.

R. Arnold - Civil engineers need a key work list.
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J. Ferwerda - Interpretations at series and family level but also
need interpretations at subgroup level.

K. Flach - Soil survey manual is written for order 2 level of
interpretations. Soil survey appraisal - asked state
forester how used - useless - thinks right on inter-
discipl ine. Some treatment of aspect should be included.
Don’t consider the organic pad.

0 .  Rice - Chapter 11 is on how to interpret soils by order.

F. Gilbert - Mapping broader is confused with classifying broader.
Need to think of individual pedon.

J. Rourke - Must have representative profiles but must describe
mapping unit broadly.

E;. Flach - Don’t gain much in terms of generalizations.
Must still combine individuals. “Typifying pedon” -
couldn’t disagree more with idea. Minnesota has had
experience with this.

0. Rice - Weyerhaeuser hung series names on soils.

J. Foss - Rig difference. Soil Resource Inventory (SRI) has
a geological bias.

R. - Weyerhaeuser said we aren’t mapping series.

K. Flach - Mull. types for regeneration.

Van Eck - Different kinds of people - but can still say
sonlething worthwhil,e.

F. Gilbert - Higher levels have strange bedfellows.

K. Flach - Soils map of U.S. based on series.

H. Hildner - Question on detail : need to determine a given level.

J. Foss - Need a l”/mile  map to get into the ball game,

2. Kind of Scale:
Nelson - Flexibility needed for different levels of management,

monev  available for swerves and time frame in which
information is needed.

3. Techniques :
K. Flacb - One more technique - slope maps - topo sheets - tapes

from ortho photos.
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4. Soil Erosion:
F. Cleveland - Memo 19 - rating soils for woodland crops - erosion

hazard. W. 0. - K values in Engineering Handbook when
developed criteria had forestry people from Universities -
decided to use K values - tied in with slope - woodland
crops under forested conditions - assumed vegetative
cO”tZr. Other regions have different k values.

R.  Hartung  - K  value  by  i t se l f  i s  use less . Need something we
can tie directly to specific practices.

F. Cleveland - Will overhaul ordination systems and will take a
look at erosion problems.

Nelson - May be mixing apples and oranges - erosion and mass
movement are different critters.

5. It was recommended that Committee 3, Inventory and Use of Forest Soils
be continued to improve communication and liaison with U.S.
Forest Service and other foresters in using soils information
in forest management operations and to follow up on other
recommendations in this report.

.
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1976 NORl'REAST COOPERATIVE SOIL SURVEY CONFERENCE

NEW YORK CITY, JANUARY 12-16, 1976

REKIRTOFCCMMITTEE~

SOIL SURVEY INTERPRETATIONS

charges:  1. Review most recent guide for potential frost action
and suggest revisions.

2. Ways of categorizing foils, within a use potential
class, according to the ease of overcoming the soil
limitations, or the potential after removal of the
limitations.

3. Assess the effect that ADP procedures will have on
quality and coordination of interpretation tables
and propose ways to improve the computer generated
tables.

b. Review criteria in the "Guide for Interpreting
Engineering Uses of SoilsJ' and suggest changes.

mttee
Menbers  I 0. W. Rice, Jr. - Chairman Mb L. Markley

F. P. Miller - Vice Chairman R. L. Shields
R. A. Anderson F. J. Vieira
F. W. Cleveland J. W. Warner
R. V. Joslin, Jr. B. G. Watson

Robert Richmond, Tri-State Regional Planning Commission
was a visitor to the cavmittee meeting.
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Recornmendatlons  of the Cormftts

1. When the guide for rating potential frost action is revised,
the presence of a source of water within roach of a forming ice
lense should be stressed. The following footnote should be added to
the guide “This guide is based on the assumption that a sourcs of
free water is present. If the source of water is not present, the
rating may be reduced one class.”

2. Suitability ratings df soils for road fill continue to usa
susceptibility to frost action as a rating criteria. This recommenda-
tion is made to reverse a recommendation of the 1974 NSSUPC.

3. The Asslsta!:t.  Principal Correlator for Interpretations for the
4 regions jointly prepare general guidelines for states to use in
preparing soil potential ratings. ‘Ihsse  guidelines should result in
soil potentials ratings that have comparable meaning and application.

4. Soil potential ratings should be developed only after alternatives
for overcoming limitations are identified and documented for the
survey area or area for which they are prepared. The cowittee
supported the concept of soil potentials as outlined in Dr. Linda J.
Bartelli’s report to the National Work Planning Conference in 1975.

5. Each state in the Northeast should send other states in the
Northeast a copy of each set of potential ratings it prepares.
This will promote familiarity with quality and more uniformity in
soil potential ratings.

6. Reco~ndatlons  for improving the ADP preparation of Forms
SW-SOILS-5 and interpretations tablsa are in Appendix 8. The
itw accepted by tha committee  are marked “endorsed by committee.”
Others are marked “already in effect.“

4.2
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Committee Report:___.-_-_-

Charge 1

This was also a charge to the Soil Survey Interpretations Committee
of the 1974 Northeast soil Survey Work Planning Conference. The
1974 conference made two recommendations which the 1976 committee
considered: They are 1) Frank Vieire  and Robert Rourke serve a8
a committee to propose a new guide for rating aoils  for potential
frost action in the frigid temperature regime and Sy Ekert and
Robert Shields prepare a new guide for the mesic soils; and 2) a
reconnnendation  to delete eueceptibility  to frost action a8 an
item affecting the suitability rating aa a source of roadfill.

The purpose of including charge 1 to committee 4. 1976 NECSSC,
was to test the guides developed by Vieira-Rourke and Shields-Markley
(Markley aa a substitute for Exert) asked for in Recommendation 2,
1974 NECSSC.

The proposed guide for Frost Action Classes by Vieira-Rourke and- --._.---.__
Shielda-Markley  is attached as Appendix 1. The application of the
proposed guide to the wile in several states is attached as
Appendix 2.

The Committee concluded that the propoeed  change in the way
potential frost action is rated is not an improvement over the
present guide. The Committee is still not satisfied with the
present guide but does not have a better overall guide to propose.
Specific improvements were suggested as follows:

III the past we have rated potential frost action as if a water
source were alway present. The Committee  recommended that the
preoence of a wwrce  of water be stressed more in the guide when
i t  ia revised.

The recommendation of the 1974 Conference to delete susceptibility
to frost action BB an item affecting suitability rating as a
source of roadfill wall reconsidered in light of the information
contained in Appendix 3. The Committee recommended  that we continue
to rate potential froet  action of soil material as a factor affecting
its witability  es road fill. The reasoning is that many fills,
if not moat, are in low areas when a source of water may be present.
The rating will warn  that frost action may be a problem with
susceptible soil material unless placed beyond the reach of or
protected from free water.

4.3
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olargc 2

In the 1974 conference, Committee 3 was responsible for the subject
covered in this charge.

There were several reasons for including this as a charge to
Committee 4 of the 1976 conference. The National Cooperative Soil
Survey appear to be moving toward rating soils according to their
potential suitability.

We hoped that enough states would have developed potential ratings
to have several examples for review by the conference. There has
been only limited use of the potential concept in the Northeast.
Examples are attached as Appendix b, 5 and 6. A copy of the narrative,
part of a report supplied by Gene Or-ice of Massachusetts is attached
86 Appendix 4. Cosnnents by Robert JoelIn and examples of a format
for relating potentials, limitations, suitability, etc. used in
Vermont, are attached as Appetix,j. Part of a report from New York
by Roger J. Case is attached as Appendix 6. This is a very interesting
approach.

Dr. Fred Miller and Robert Shields sunasarized  their thoughts on
soil potentials. The report by Dr. Miller is attached as Appendix 7.

Mscussion of this charge centered around the following items;

Concern was sxpressed about the aM.Uty to collect the data needed
to Oupport  rating the potential of soils for various uses. The
drto collecting job appears to be extremely chall.enging in the
Norfhsast bauws of casplex soil patterns.

tsrarvationr vat’. l rprsrsed about  the rtatemeat  in Chapter 11 of
the draft soil aurvay  manual that potential ratings would be made
for dappiflg u~ftd rather than taxonomfc  unf ts.

Concern for the amount of coordination of soil potentiala  between
rurvay atoaa within a state and between states was expressed.

The possibility that soil potential ratings might create legal
problems through jeopardizing privacy was mentioned.

The coaxafttes  concluded that, at a minimum, each state should
have guidelines for making  soil potential ratings.
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In making potential ratings the Committee  recognized the following
steps: 1. Making limitation ratings for the soils

2. Establishing objectives or the purpose for which
potential ratings are being made and constraints if
any

3. Determining alternatives to overcome limitations and
reach objectives

4. Assigning potential rating

The Committee felt that a multidisciple team, including representatives
of the group that will use the ratings, should work together In making
potential ratings. ‘That the term “soil potentials” be reserved for
use with ratings which are accompanied by an agreed upon set of criteria
and a documented source of data for practices which overcome limitations.
In other words, we should reserve the term “noi potential” for a
specific kind of documented interpretntipn~  md the rating would have
meaning only within a defined universe  and context. This would preclude
the use of the terms “aoil potential” in a general een~e  in published
soil eurvey reports and other material.

Charge 3

When we first solicited ideas for charges to Cowittee 4 back in 1974,
there seemed to be a good bit bf interest in this charge. However,
fewer comments were received than expected. A summary of the comnenta
received are attached as Appendix 8. The recommended  Improvements
accepted by the Committee  are narked “endorsed by Committee.: Others
are marked “already in effecti?’ The remainder were not endorsed by
Committee.

Charge 4

In May 1974 the Coraittee  members were informed about the final
charger and plans for completfng them. At that time, it was speculated
that the GIBUS would be revised sometime in the future. The call
for suggested changes in the GIEUS came about faster than anticipated.
Recommended  changes have already been solicited from all states.
Most of the Conference members participated in the reviews of the
guides. This may account for the very few responses received
relative to this charge. Recommended changes for scan8 of the guides
have already been summarized and forwarded to the Washington Staff.
These are for:
Embankments, Dikes and Levees
Pond Reservoir Areas Irrigation
Land Drainage
Gravel Excavat&d Oonds,
Grassed Waterways Aquifer Fed
Terraces and Diversion6

4.5
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Appendix 1

FROST ACTION CLASSES: Vieira and Rourke 3-4-74

LOW  - soils subject to the formation of ice lenses and to loss of-
strength when thawing for periods of less than several days.

Moderate  - soils suscaptible  to the formation of ice lenses.
resulting in frost heave and less of strength when thawing
for periods of greater than several days.

w - soils having greater susceptibi l i ty  than moderate.

GUIDE FOR RATING  SOIIS FOR POTENTIAL FROST
IN FRIGID TEMPERATURE ZONES

ACTION

Soil Moisture
Regime

,

Aqoic

Udic

Low

Fragmental

Fragmental
Sandy
Sandy-
skeletal

FROST ACTION ClAS!
Moderate

._--

Sandy
Sandy-skeletal

Coarse-loamy
Inamy-skeletal
Clayey
Clayey-skeletal
Cindery
Ashy-skeletal
Medial-skeletal
Thixotropic-
skeletal

High

Coarse-loamy
Pine loamy
Loamy-skeletal
Clayey
Clayey-skeletal
cinnery
Ashy-skeletal
Medial-ekelctal
Ihixotroplc-ekeletal
Coaree-silty
Fine-si.lty
Ashy
Medial
lhixotropfc
Peat
MUCIK
Mucky-peat

Fine-loamy
Coarse-silty
Pine-si l ty
Ashy
Medial
Thlxotropic
Peat
Mucky-peat



.
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Frost l ction  potmt‘.l for  “em Jerr.y  Soil*-2

.

Soil
S@rleS

Lakevood

L.n.d.1.

Lsnrdovn.

L1ncmf t

le.mo”  tll

Nstcong

NiXOIl

NOrtO”

r%rt.r

iW.ipp.ny

P.trcoburS

P.l.b.rton

PomptO”

Prc.kn...

Qukertolm

RoC**W~y

Rope

Shrwsbury

Tinton

W..hlngtc.n

woo&.rui.

rr0.t  *ct.ion Cl.**
lwklcy Rourke
S h i e l d .  V1.r.

Uealc,  co.t.d,  Spodlc  Qu.rl.ipr-nr. Lou Low

corrre-lo.sy,  mlx.d. oo.ic,  Typic H.pludult. W,d.r.r.  “od.r.te

IiD. m i x e d ,  .ie.ic, Aquultis  H.plud.lf.  NiSh HiSh

Silic.ou..  m..ic, Typic  Udip.ma.nt. law l&l

C,.y.y,  mix.d,  m..ie, T y p i c  ll.plqd~lt. &d.r.r.  t4od.r.t.
Q.r..-low.  cnlxcd,  lu,ic.  luptic-“ltic

ty.trochr.pt.

PI,-..-lomg,  81x.6,  lu.ic,  Typic Wpludult.

F i n . ,  mLx.d,  raric,  Ultlc H.plud.lf.

Louny-.k.l.L.I, q 1x.d. a.ic, ryPic

Ilod.r.t.  t4ader.t.

Ibd.r.r.  High

tbder.Le “oderote

Uy.rroshr.pt. ,k,d.r.te  Moderate
P i n . ,  .Ix.d, .wls, A.ric  Dshr*Qu&lfS High HtSh

Iamy-.k.l.t.l,  a1x.d.  uric,  rVpic H.pludult. K,der.t.  Ilod.r.t.

Lw.y, nix.d,  m..ic,  Anaic  H.pludult. ~lod.r.t.  tbderate
C.,.r..-louny,  Ptwrd, .  ..ic. Aq”ic  Dy.Lrochr.pt.  Hipb NiSh

Car..-,lo.sy,  oiud, .cld, mete, T y p i c
““m.q”.pt. HiSh High

Fine-low,  Mx.d,  u.ic, Typic H.pludults Wodrr.  t. High

Car..-louy,  mlxcd, m..lc,  Spit ?r.Siudult. “od.r.t.  Moder.te

Fin.-touny,  mixed, m.1~. Hualc  H.pludult. 140d.r.t. High

Pin.-lo.q, mlr.d, m..ic, ryPlc Ucbr.quult. NlSh High

I,,..,,-, q ix,d, m..is, Ar.hi. H.yludult. ,knd.r.t.  Ilod.r.t.

Pi,,.-lo.,.,‘.  mind.  m.lc. Ultlc H.plud.lf. I(3d.r . t .  High

~,.r,.-louy,  .flic.ou.,  ms.lc, T y p i c  Hlpludult.  nDd.r.tc  Wodeh
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Appendix 2

MARYLAND SERIES RATED
FOR

POTENTIAL FROST ACTION

AtDIN FINE-SILTY. MIXED.

BAIU?

BALTIMORE

BELTSVILIE

BENEVOLA

BRANDYWINE

BUTLERl-OWN

CAFDIFP

CHILUJM

CHRISTIANA

&Us

CON3WINGO

CROON

DElAHCO

DONICNTON

ELIOAK'

EIlClDN

ELSINBORO

FALISINGTDN

TYPIC FRACiUDALFS-
FINE-LOAMY,%kD,
TYPIC OCHRAAWLTS
FINE-J&AMY, MIXED,
MOLLIC HAPWIJALFS
PINE-IGAMY, MIXED,
TYPIC PRACIUJJLTS

MESIC,

MESIC

HESIC

MESIC

FINE, ILLITIC, MESIC MULLIC
HAPIJJDALFS  (TYPIC)
SANDY-SKELETAL, MIXED,
MESIC TYPIC DYSTRCCHREPTS
FINE-SILTY, MIXED, MESIC
TYPIC FEAG1~ULT.S
ImLMY-SEEuTAL~,NIXED, MESTC
TWIG DYSTRDCNREPTS
FINE- SILTI MIXED, MESIC
TYPIC HAPUJDIJLTS
CLAYEY, EAOLINITIC, MESIC
TYPIC PALEUDULTS
COARSE-IaMY, MIXrn, MESIC
FLUVENTIC DYSTROCHREPTS
PINE-LOAMY, MIXED MESIC AQUIC
HAPIUDALFS
LOAM%SKELETAL,  MIXED, HESIC
TYPIC HAPLUDULTS
PINE-LOAMY, MIXED, MESIC
AQUIC HAPIJJDULTS
CLAYEY, MIXED, MESIC AQUIC
HAPLUDULTS
CLAYEY, EADLINITIC.  MESIC
TYPIC HAPLUDULTS
CLAYEY, MIXED, MESIC
TYPIC OCHRAQUULTS
FINE-LOAMY, MIXED, MESIC
TYPIC HAPLUDULTS
PINE-LOAMY, SILICEOUS,
NESIC TYPIC oCHRAQUULTS

GUIDE
(MARXLBY-
SHIELDa
NIGH

HIGH

MODERATE

MODERATE

MJDERATE

IDW

HIGH

mlDERATE

HIGH

MODERATE

MODERATE

HIGH

MlDERATE

HIGH

HIGH

MODERATE

HIGH

MODERATE

HIGH

VIEIRA

HIGH

HIGH

HIGH

HIGH

MODERATE

LOW

HIGH

mlDERATE

HIGH

MODERATE

MGDEFATE

HIGH

H)DERATE

HIGH

HIGH

~DERATE

HIGH

MODERATE

HIGH



.

.

SOIL SEKLES SOIL FAMILY FKOS~ AC r Ii,% Cl+_;
'THE ROURKE-

GUIDE VIELRA
04ARKI;EY-
SHLELDS)

GALKSKJWN IDW ICW

GLKNELG MODERATE HIGH

HOWELL MODERATE

JOPPA

KINKORA

SANDY, SILICEOUS, MESIC
PSAMMENTIC HAPLUDULTS
PINE-ICAMY, MWED, MESIC
TYPIC HAI'KJDULTS
CULYEY, MIXED, MESIC
TYPIC HAPLUDULTS
LOAMY-SKELETAL, SILICEOUS,
MESIC TYPIC HAPLUDULTS
CLAYEY, MIKED, MESIC TYPIC
OCHRAQUULTS
NESIC, COATED AQUIC QUARTZIP-._

MODERATE

MODERATE

M)DERATE

MODERATE

KLEJ MODERATE

HIGH

MODERATE

HIGH

MODERATE

IANTZ

LEG0P.E

LeONARDTowN

LICKDALE

LINGANORE

LOYSVILIE

MANOR

MARR

MATAPEAKE

MATAWAN

FK3NTALlC

Np. AIRY

MUIRKIRK

OTHELIC

RRIAY

ROHRERSVILLE

SUNNYSIDE

TALLEYVILLE

TREGO

SAMMENTS
FINE-LOAMY, HIKED,
TYPIC UMBRAQUAlS
PINE-LDAMY, MIXED,
ULTIC HAPLUDALFS
FINE-SILTY, MIXED,
TYPIC PRAGIAQUULTS
FINE-ICAMY, MU(H),
HUMIC HAPLAQUEPTS

MISS IC

MESIC

MESIC

ACID, MBSIC

r&AMY-SKEwrAL,  MIXED. MESIC
ULTTC HAPIUDALFS
FINE-LOAMY, HIKED, MESIC TYPIC
PRAGIAQUALFS
COARSE-LOAMY, MICACEOUS, MESIC
TYPIC DYSTRCCHREPTS
PINE-TOAMY, SILICEOUS, MESIC
TYPIC HAPIJJDULTS
FINE-SILTY, NIXED, MESIC TYPIC
HAPumULTS
FINE-IDAMY, SILICEOuS* MESIC
HAFUJDULTS
FINE, MIKED, MESIC ULTIC
HAPLUDALFS
JaAAMY-SKELETAL, MICACEOUS, MSSIC
TYPIC DYSTROCHREP~
CUYEY, KADLINITIC, MESIC, ARENIC
PALEUDULTS
FINE-SILTY, MIKED, MESIC
TYPIC CCHRAQUULTS
FINE-LCAMY, MIXED, M&SIC
TWIC HAPLUDALFS
PINE-SILTY, MIXED MESIC AQUIC
FRAGIIDAIIES
FINE-IDAMY, SILICEOUS, MESIC
TYPIC MPLUDULTS
FINE-SILTY, HIKED MBSIC
TYPIC HAPLUDULTS
FINE-LDAMY, MIXED, MESIC
TYPIC FRAGIUDULTS

HIGH

HIGH

MODERATE

HIGH

MODERATE

MODERATE

HIGH

HIGH

MODERATE

MODERATE

MDDBRATE

HIGH

MODERATE

HIGH

MODERATE

HIGH

MODERATE

HIGH

HIGH

HIGH

HIGH

MODERATE

HIGH

MODERATE

HIGH

HIGH

HIGH

MODERATE

t%X@BATB

NODERATE

HIGH

HIGH

HIGH

HIGH

HIGH

HIGH



SOIL SERIES SOIL FAMILY FROST ACTION
THE RDURK!3-
GUIDE VIEIRA

(MAKKLEY
SHIELDS)

URBANA

WATCHUNG

WESTPHALIA

WHITEFORD

WOODSTOWN

FINE-IDAMY, MIXED, MESIC HIGH HIGH
AQUIC FRAGNDALFS
FINE, MIXED, ME-SIC MODERATE HIGH
TYPIC CCHRAQUALFS
COARSE-LOAMY, SILICEOUS, MODERATE MODERATE
MESIC OCHREPTIC HAPLUDULTS
FINE-U)AMY,MIXED,  MFSIC mDERATE HIGH
TYPIC HAPLUDULTS
FINE-IBAMY,SILICEOUS, MODERATE HIGH
MBSIC AQUIC HAPLUDULTS
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. Low
noderate
moderate
High
nigh
“odemte
“oderste
High
Hish
Htgh
High
Lov
High
High
Koderare
noderate
Kodcrate
nodcrate
“Od*X*te
High
M
noderate
nodcrate
Koder.rs
Kod.ratr
High
Kodcrate
Kish
“odsr.te
Lml
High
High
Kodrratc
Hluh
High
High
High

.



Appendix i

SOILS FOR WHICH NEW YORK STATE HAS RESPONSIBILITY

RATINGS FOR POTENTIAL FROST ACTION
ROURKB-VIEIRA

SERIES ENG. GUIDE GUIDE ._

ADAMS LOW IDW
ALDEN HIGH HIGH
ALLARD HIGH HIGH
ALLIS MOD. - HIGH HIGH
ALTMAR MODERJLTE MODERATE
ALTON MODERATE MODERATE
AMBOY HIGH HIGH
AMENIA HIGH HIGH
ANGOLA HIGH HIGH
APPIEI\)N HIGH HIGH
ARKPORT MODERATE MODERATE
ARNOT MDDERATE MODERATE
ATHERTON HIGH HIGH
AURORA HIGH HIGH
BARBOUR mlDERATE MODERATE
BARRE MOD. - HIGH HIGH
BASHER HIGH HIGH
BATH MCDERATE MODERATE
BIASDELL M)DERATE M3DERATE
BOMBAY MODERATE MODERATE
BONAPARTE LOW IOW
BRAY'DJN HIGH HIGH
BRIGGS MODERATE MODERATE
BROADALBIN MODERATE MODERATE
BRDCKPORT MOD. - HIGH HIGH
BURDETT HIGH HIGH
CAMILUJS MODERATE HIGH
CAMRCDBN HIGH HIGH
CANAAN
‘CANADICE MOD. - HIGH HIGH
CANANDAIGUA HIGH HIGH
CANASERAGA HIGH HIGH
CANF.ADEA
CASTILE HIGH HIGH
CAYUGA, mD. - HIGH HIGH
CAZENOVIA MODBBATE HIGH
CHATFIEIII MODERATE M3DERATE
CHAUMONT M)DERATE-HIGH HIGH
CHEEKTOWAGA mlDERATE MODERATE
CHENANGC MODERATE MODERATE
CHIPPEWA HIGH HIGH
CHURCHVILLE MOD. - HIGH HIGH
CIAVRPACK MODERATE MODERATE
COLIAMER HIGH HIGH
COICNIE LOW LOW

59
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SERIES

COLOSSEE
COLTON
CONESUS
CONSTABLE
COOK
COPAKB
COSAD
HONEOYB
HOOSIC
HORNELL
HOWARD
HUDSON
ILION
IRA
JUNIUS
KANONA
KARS
KENDA IA
KINGSBURY
LAIRDSVILLB
lAKBMCNT
UMSON
LANGFORD
LANSING
LIMA
ICCKPORT
u)RDSTDUN
ImJVILLB
LYOts
MADALIN
MADRID
MANHBIM
MANLIUS
MARCY
MARDIN
MARILIA
MArrrISco
MASSENA
MIDDLBBURY
MINOh
MOHAWK
MOPiTAUK
MOSHERVILLB
NASSAU
NAUMBURG
NELLIS
NEWSTEAD
NIAGARA
NICHOLVILLB

ENG. GUIDE

MODERATE
UIW
MODERATE
IDW
MJDERATE
MODERATE
MCDERATB
MGDERATE
IDW
K)D. - HIGH
MODERATE
MOD. - HIGH
HIGH
MODERATE
EY)DEBATE
MOD. - HIGH
MGDERATE
HIGH
MOD. - HIGH
MODERATE
MOD. - HIGH
HIGH
HIGH
H)DERATE
MGDBRATE
MOD. - HIGH
I%D)DERATE
MODERATE
HIGH
MOD. - HIGH
MODERATE
HIGH
MCDERATE
HIGH
MODERATE
MODERATE
HIGH
HIGH
HIGH
HIGH
MODERATE
MODERATE
HIGH
M3DBRATE
M)DERATE
MDDERATB
HIGH
HIGH
HIGH

ROURKE-VIIIRA
GUIDE

MODERATE
IDW
HIGH
IDW
MODERATE
MODERATE
MODERATE
HIGH
IGW
HIGH
mlDERATE
HIGH
HIGH
MODERATE
MODERATE
HIGH
M3DERATE
HIGH
HIGH
MODERATE
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
WDERATE
MODERATE
HIGH
HIGH
MODERATE
HIGH
MODERATE
HIGH
MCDERATE
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
IQDERATB
HIGH
MODERATE
MCDERATB
MCDERATB
HIGH
HIGH
HIGH



.

.

SERIES

NORWICH
NUNDA
ODESSA
ONTARIO
OQUAGA
ORPARK
OTISVILLB
OVID
PALATINE
PAlMYRA
PHELPS
PINCKNBY
PLYMOUTH
POTSDAM
RED HOOK
REMSEN
RHINEBECK
RIGA
RIVBRHKAD
ROMULUS
SALi.QN
SCHOHARTB
SCHUYLBR
SC10
SCRIBA
SODUS
STAPI'ORD
SUN
TEEL
TIOGA
TRCHJT  RIVJJR
TUGHILL
TULLER
UNADILIA
VAIGIS
VARICK
VARYSBURG
VOLUSIA
WALLINCTON
WALLKILL
WAMPSVILIE
WARNERS
WASSAIC
WAYLAND
WPSTBURY
WILLIAMSON
WILPOINT
IXlRTH

ENG. GUIDE

HIGH
HIGH
PQD. - HIGH
MODERATE
MODERATE
HIGH
LOW
HIGH
MODERATE
MODERATE
HIGH
MODERATE
tow
MGDERATE
HIGH
MOD. - HIGH
KID. - HIGH
MOD. - HIGH
MODERATE
HIGH
HIGH
MODERATE
HIGH
HIGH
HIGH
I%3DERATE
M)DERATE
HlGH
HIGH
WDERATE
LOW
HIGH
HIGH
HIGH
MODERATE
HIGH
MODERATE
HIGH
HIGH
HIGH

HIGH
MODERATE
HIGH
HIGH
HIGH
MOD. - HIGH
MODERATE

ROURKB-VIELRA
GUIDE

HIGH
HIGH
HIGH
HIGH
MODERATE
HIGH
lJ3W
HIGH
FODERATE
HIGH
HIGH
MODERATE
LOW
XIDERATE
HIGH
HIGH
HIGH
HIGH
MODERATE
HIGH
HIGH
MZIDERATE
HIGH
HIGH
HIGH
MODERATE
m)DERATE
HIGH
HIGH
MODERATE
LOW
HIGH
HIGH
HIGH
MODERATE
HIGH
MODERATE
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
MODERATE

Dual ratings ere for clayey soils which range from alow to very slow
permeability
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Appendix 3

UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE-.-- .__ - - - -

Washington,  D .  C .  2 0 2 5 0

COPY
SUBJECT: SOILS-12-Interpretations - Steuben County DATE:  March 20, 1975

New York

* TO: ’ John D. Rourke
Principal. Soil Correlator

. SCS. TSC, Upper Darby, Pa.

We have discussed the issues raised in your memo of March 21, regarding
soil interpretations in the Steuben County, New York, manuscript with
members of the soils and engineering staffs. We have the following
suggestions:

Potential frost action

Very poorly drained 8011s  should be rated the same a8 poorly drained
~011s in our opinion. It appear8 that Mr. Pernau of the New York
Department of Traneportation  ha8 equated frost action to frost
heaving, As you know, the loss of strength upon thawing is aleo an
important element covered by our “se of the term frost action, The
loss of strength of the wet silty and loamy soils is substantial and
results in widespread failures in pavements in areas with cold
winters.

We find little information in the literature to eupport the idea
that soils satureted  to the surface are less sueceptible  to frost
heaving than thO8e a few feet to the water table. Water mu8t be able
to =ve upward to the ice lene rapidly, but most authors do not
recognize a significant difference in heaving where this mOvePent ie
on the order of a few millimeters, a8 in a very poorly drained soil,
versus the situation where it must move a greater distance. No such
difference te cited in the paper Freezing and Heaving of Saturated
and Unsaturated Soils, by R. D. Miller of Cornell University, or in
the paper Frost Heaving Versus Depth to Water Table, by Richard McGsw
of the U. S. Army Cold Regions Research and hgineering  Laboratory in
Marsachusetts. Roth of thaee papers appear in Highway Research
Record No. 393, 1972. McGaw’s  paper show8 that the rate of frost
heaving is slightly less for a water table at a depth of 6 inches
than at 18 inches, but still it is a high rate, much above that in
soils with a water table at 42 inches.

Hopefully it will be possible for member8 of the New York staff to
discuss this issue further with the concerned member8 of the
Department of Transportation. Based On the evidence at hand here,
the soils in question should be rated as having w potential frost
action.

0II
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Appendix 3

.

John D. Rourke 2

Roadfill

Our interpretations are made for low fllle, generally less than six
feet. Thus we believe that for mOst such fills moisture would be
available in soils that we rate as having moderate or high frost
action. We are most concerned that frost action is probably the
greatest single cau.se of failure in small roads and street8 in cold
areas. It may well be possible to properly design the fill so that
adequate drainage is accomplished and thus no frost action occurs.
Such drainage may be costly, however, and may not be feasible on
the smaller roads. We prefer not to make an exception in the guides
used in New York unless we can be assured of consistent ratings in
nearby states.

Does the fact these are low fills affect the position New York
wants to take?

Paragraph deleted.

/s/ Keith K. Young, Acting

LINW J. BARTELLI
Director
Soil Survey Interpretationa Division

CC:
D. P. Raleton,  SCS, Engineerlog  Division

. 4

.
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Appendix 4

Example from Maw.

Soil Limitation8 for Sanitary Landfill

.

.

(trench method)

‘Ihis section indicates the relative ease or difficulty with which
sanitary landfill sites can be developed on vario& soils. The
ratinga do not consider location, s!ze, or cost of site, hauling
distance, or access to sites. The ratings are designed to apply
to the “trench” method of sanitary landfill.

Ihe factors by which coils  are rated for this purpose are as follows:

a. depth to seasonal high water table,

b . depth to bedrock and amount of bedrock outcrops,

C. amount of stones and boulders on the surface and below,

d . permeability,

e . elope of the land,

f . kinds of soil material ,

B. flooding by atream  overflow.

Three degrees of aoil limitations for sanitary landfill are shown on
the map, “Soil Limitations for Sanitary Landfill (trench method).”
The Maosachusett@ Department of Health approves all sites proposed
for sanitary landfills. The soil limitation map indicate8  arBBs moat
likely to meet their requirements. The we of the map does not
eliminate the need for on-site investigation to determine conditions
at a specific  Bite.

The three degrees of limitation are described a8 follows:

1 - Slight limitation

No special prob%nms  are expected to be encountered in developing
these  areas for sanitary LAndfill.  The mile are well drained.
Slope of the land ranges from 0 to 15 percent.



.

2 -

3 -

Moderate  limitation----

These areas are generally satisfactory for sanitary landfill,
but costs of developing sites are ueually greater than these areas
indicated as having a light limitation. These soils are similar
to those in the slight limitation cluss, but have slopes of 15
to 25 percent, numerous surface stones or moderately clayey or
sandy. Additional care is needed to lay out trenches and access
roads.

Severe limitation
Soils in--&se areas have properties that require corrective
measures to overcome soi 1 limitations. The cost of such measures
can be great. The soil problems involve one or more of the following
conditions.

a.

b.

C.

d.

e .

f .

8.

extremely stony surface,

slope gradients greater than 25 percent,

bedrock within 6 feet of tha eurface or many bedrock
outcrops,

clayey materials, sands and gravel, or organic deposits,

flooding by stream overflow,

permeability great
water pollution,

enough to possibly cause ground

high water table.

The severe limitation clase is divided into five subclasses, The
letter, designating the subclass indicates the major limiting
factor for use BB sanitary landfi l l .

D -

M-

R-

s -

w. -

permeable

very permeable

bedrock at shallow depth

excess  slope

wetness

The second numsral  in the subclass symbol shows the potential for
overcoming the factor reeponsible  for the severe limitation.



Appendix 4

1 - good potential

2  - fair potent.ial

3 - poor potential

Example: The symbol 3Dl appears on the interpretative map. The
first number, 3, means  the area has a severe limitation for use
as sanitary landfill. The letter D indicates that water moves
through the soils at a rate somewhat too fasL to filter wantes.
This could result in gn>cnd water contxmination.  The last. part
of the symbol, the number 1, shows there is a good potential for
overcoming the li.mitar.ion. Therefore, the area probably could
be used for landfill if corrective treatment is applied.

Corrective treatment alao includes the maintenance necessary to
inaure the effectiveness of the corrective measures.

All sites must pass on site investigations of the Massachusetts
Department of health. Some sites may meet their tests, even in areas
of severe limitation. Other sites, failing their tests, may receive
approval when corrective treatment ia applied. Ihe map guides users
to areas nest likely to he approved.

Discussion of subclasses:

3Dl -- Areas which have a severe limitation due to permeability,
but have 8 good potential for overcoming the problem.
Soils in these areas formed irr loamy, massive, hetergenous
glacial  till. ‘They are friable loams or sandy loams to a
depth of 5 or 6 feet. In many places the till becomes firm
with depth. The soils also contain  9 moderate amount of
grawl,  1 to 3 inches in size. Water and air are ttans-
mltted freely  through these aolls and contamination of
ground water is a possibi.lity.

A thin blanket of clay, silty clay loam or silty clay
material in the bot.tom  of the disposal &rea wi 11 retard
downward water movement. The Hquid wastes then are retained
or are released so slowly that ground water is not imperiled.
Such treatment could permit many of these areas to be used
for aanftary landf i l l s .

.
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Appendix 4

3D2 -- Areas which have a severe limitation due to permeability,
but offer a fair potential for overcoming the probl~ems.
Soils in these areas formed in loamy, massive, hetergenous
glacial  ti1,1. They are friable loams or sandy loams to a
depth of 5 or 6 feet. In many places the till. becomes firm
with depth. The soils also contain a moderate amount of
gravel, 1 to 3 inches in size. Water and air are trans-
mitted freel,y through these soils. Contamination of ground
water is a possibility. The soils also have a 15 to 50
percent surface cover of stones, 1 to 3 feet in size.

Tt~e stones can be bulldozed or otherwise removed from the
sit:e for satisfactory operation of the landfill.

The Department of Health on site investigations and percola-
tion tests of pssible sites in these areas may indicate the
water movement is satisfactory for safe disposal of refuse.
Some sites may have percolation rates that are too fast.
A thin blanket of clay, silty clay loam or silty clay mat:erial
in the bottom of the pit will retard downward water movement.
The liquid wastes are retained or relased  so slowly the
ground water is not imperiled. Such treatment could permit
these areas to be used for landfills.

3M2 -- Areas which have a severe limitation due to xrmeabilitv.

3Wl - -

but have a fair potential for overcoming the’ problems. . .
Most soils in these areas formed in water depoelted stratified
sand and gravel. They are friable or loose, sandy loam,
loamy sand or sand and contain varying amOunts  of gravel.
Water and air are transmitted very freely through these aoils.
me soil water percolates so fast that proper filtering is
a problem. Contamination of ground water could occur.

A blanket of clay, clay l.oam  or silty clay material in the
bottom of the disposal area will retard the downward water
movement. Ihe liquid wastes then ere retained or are
released 80 elowly  that groundwater is not imperiled. Such
treatment could permit movement of these areas to be used
for sanitary landf 1 Ilo.

Areas which have a severe limitation due to wetness.  but
offer a good potential for overcoming the problem. Soils
in these areaa formed in firm, loamy, massive, hetergenous
glacial  till. lhey are friable in the upper part of the
soil, but are very firm below a depth of 2 or 3 feet.
Soil textures are loam or sandy loam and they contain some
gravel. During periods of wet weather,usually  in winter
or early spring, a few inches of the soil immediately above
the very firm hardpan  is saturated with water. The water
tends to move laterally over the hardpan  and can accumulate
in excavations. This can create probl,ems  in filling,
compacting and covering the refume each day.
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.

‘1 wz

A divers ion  terrace ,  constructed  up  s lope  f rom the  landf i l l ,
wi l l  intercept  the  water , convey it  around the site and
discharge  i t  in  a  safe p l a c e . Such treatment could permit
,r~~ny of  these areas to be used for landfi 11s.

-- Areas which have a severe linitation due to wetness, but
offer a fair potential  for overcoming the problem. Soils
in these areas formed in firm, loamy, massive, glacial
till. T h e y  are friable in eke u p p e r  part; o f  the  so i l ,  but
are very  f i rm brluw a depth of  2 or 3 fczt. soil textures
are loafs.  or sandy loam and they contain some gravel.  During
p e r i o d s  of wci. we,ltber, usually in winter or early spring,
n few inches of  the soil  immediately above the very firm
Ilardpan is saturated with water. The water tends co move
Iz!teralLy  over the hardpan and can accumulate  in  excavat ions .
‘I’his can create problems in fil.ling, compacti,ng, a n d
covering the refuse each day. These soils also have a
I5 to  50  percent  swface cover of  stones 1 to 3 feet in size.

The stones can be bulldozed or otherwise removed from the
site f o r  s a t i s f a c t o r y  o p e r a t i o n  o f  tht?  l a n d f i l l .

A  d ivers ion  terrace ,  constructed  up  s lope  fl.om the  landf i l l ,
will intercept  t:he  water ,  convey  i t  around the site and
discharge  i t  in  a  sa fe  palce.

Such treatments wiil permit many of these areas fo be used
f o r  landfillm.

3R3 --  Areas which have a severe l imitation due to bedrock at
shallow depths. Soils in these areds have a poor potential
f o r  we a s  l a n d f i l l s . The hard bedrock is diff icult and
expensi~ve  to  excavate  for  a t r e n c h  t y p e  l a n d f i l l .  T h e s e
areas  would  not  be  economica l ly  feas ib le  for  land  f i l l s .

3S3 --  Areas which have a &were limitatiotl  due  to  s lope .  These
areas have a poor pr.tential  for overcoming the problem.
The slopes are grec!:er than 25 percent and create problems
in operating the law.ifill~.

3W3 -- Areas which have a severe  limitation due to wetness, They
have  a  poor  potent ia l  f or  use  as  lanc’fills. The  so i l s  in
these areas have wetiless problems so severe as to be
economica l ly  unfeas ib le  to  t reat or  a l ter  the  areas  for
l a n d f i l l s .
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x - -  Unclassi f ied

These soils have been removed, burled or otherwise altered.
Characteristics of individual areas are too variable for
proper soil classification, therefore the areas are not
rated and placed into one of the limitation classes. These
areas require on-site determination.
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Example from Vt .

SEPTIC SYSTEM GRXIP

Soils in this group are deep, somewhat
and sandy.

13

poorly drained and poorly drained,

Dominant slope range: 0 to 3 percent slopes.

Dominant percolation range: Rapid (0 to 5 minutes per inch).

Seasonal high water table: Seasonal high water table typically is
within a depth of 1 to 2 feet from the
surface during the spring and other wet
periods. As the season progresses the
water table drops.

Depth to bedrock: Typically below 3 feet throughout most of
mapped area. Bedrock may be within 3,to
5 feet of the surface in small places.

Potential problems: The dominant limitation to the use for septic
syateme  is the seasonal high water table during the spring and other
wet periods. Effluent tends to surface during the spring and other

the

wet beriods.

Estimated Range
& Percolation Map Symbol and Name.

Minutes per inch

o-5
o -5

2lA - Au Gtes loamy fine sand, 0 to 3 percent slopes
22A - Warehart  loamy fine. sand, 0 to 3 percent slopes

Bewe only as aA Word of Caution: This information is intended to
guide. It indicates potential eoil-related  problems and does not
substitute for detailed on-site Investigation for a specific small
house lot. Ihe soil areas outlined on the detailed soil map ordinarily
are comprfaed of the dominant soil after which the area is “amed,  BS
well as small areaa of other soils. The information on this sheet
pertains only to the dominant soil within the mapped area.

Possible Corrective Measures:

1. Underground drains to lower water table.
2. Diversions to keep surface water away.
3 . Mound system to keep above water table.



SEPTIC SYSTEM GROUP 15

.

Soils in this group are deep, moderate1.y  well drained and clayey.

Ilominant  slope range: 8 to 15 percent slopes.- -

Lwmirla”  t perco la tio” range :-..- Moderately slow (30-60 minutes per inch).

Seasonal hi,gh  water table: Typically below 3 feet throughout most
of the mapped area, but during the spring
these soils tend to be saturated for a
short period of time,

Depth to bedrock: Typical,ly  below 3 feet throughout most of the mapped
ares. Bedrock may be present within 3 to 5 feet
of the surface in places.

Potential problemsL The major limitation to the use for septic systems
is the slow percolation rate. But slope is also a problem in the layout
and construction of a system.

Estimated Range
in Percolation

Minutes per inch

Map Symbol and Name

30-60 3CC - Buxton silt loam, 8 to 15 percent slopes

A Word of Caution: This information is intended to serve only as a
guide. It indicates potential soil-related problems and does not
substitute for detailed on-site investigation for a specific small
house lot. The soil areas outlined on the detailed soil map ordinarily
are comprised of the dominant soil nfter which the area is named. as
well as small areas of other soila. ‘Ihe information on this sheet
pertains only to the dominant soil within the mapped area.

Poselble~orrectlw?  Measures:

1. Lend leveling to reduce slope.
2 . Hound system to reduce problem of slow percolation.

2 :
Underground drains to lower water table.
Sand filter system, where legal, to reduce problem of
8 low percolation .
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ST. LAWRENCE-EASTERN ONTARIO COMMISSION
317 WASHINGTON ST., WATERTOWN, N. Y. 13601

PHONE ~3151782-0100
EXTENSION 2634

Mr. Ol iver  Rice
Soil Correletor (Interpretations)
S.C.S., USDA
Northeast Technical Service Center
1974 sproul Road
Broomall, Pennsylvania 19008

Dear Mr. Rice:

Enclosed you will find a set of interpretative tables I have
prepared showing limitationa and potential of septic systems, atructurcn
without basemanta, and structures with basements. Alao enclosed you
will find interpretative maps illustrating the structures with basement
ratings. I think this revised format for the tables is aomswhat  more
aaeable  than the format aesembled in the suggestion package Mr. Rourkr
delivered  from Watertown.

I will ba meeting with John Warner on Monday,  November 10, to
incorporate any of his ideao and improvements into the package. I
appreciate the interest you have shown in this process and I hope
it will develop into a useful soil survey tool.

1f I can offer any further assistance or clarification, please
let me know.

Sincerely

fSf Roger J. Caae
Soil Scientist I.P.A.
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Soil Use Management Practices.._-

The first consideration in preparing a soil use managc-
ment index is that there rnw be no management practice
applicable to the site. There could be two reasons for
this conclusion:

1) The site is ideally suited to the particular
use and no management is required.

2) The site is so poorly suited to the particular
use that no measure of management could improve it.

(The number listed next to the management practice
in this index is the number also shown in the Table of
Natural Soil Limitations and Managed Soil Potentials).
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1. Instali tile field on the contour--Where slope is the
main limitation to the installation and functioning of
a septic system, installation on the contour may over-
come the problem. By excavating into the slope and
installing the filter lines on the contour with pre-
cautions against seepage, the system should function
similarly to one installed on level ground. Careful
consideration should be given to the design and
installation where this management practice is to be
implemented.

2. Consider alternate system6 or modify for septic system
installation--Soils with severe restrictions of depth
to bedrock, drainage, or permeability or slope may be
able to be modified by,certain  practices to accept a
septic system. Where'modifications are not practical
to accept a conventional septic tank sy6tem, professional
assistance should be obtained to help select an alternate
method for waste disposal which will function under the
existing soil condition?.

.;,
Some alternate system6,are:

a) Sand filter eystems
b) Evapotranspiration 6ystems
c) Holding tanks
d) Individual sewage trea,tment plants

3. Pipe septic material to more level area and install filter
field--This management is mainLy applicable when slope is
the only limiting factor in terms of developing a strucutre
with a conventional septic system. The septic system could
be constructed on a more level site apart from the actual
structure location and sewage and waste piped to the filter
field.

4. Artificial drainage is probably the most commonly employed
management practice for most types of development. Included
in the broad definition of artificial drainage is almost
any type of excess water management such as:

a) Tile drainage
b) Open ditch drainage
c) Surface runoff interceptor6

Where wetness is a problem, again, the developer should
consider obtaining professional help to assist in the
decision of what practice would work best and for technical
assistance in design and installation.

4.29
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5. Kxtcnd the length of tile lines in the fi~lter field to
compensate for slow permeability rates--New York State
Ilealth Department specifications recommend pipe and
filter field sizes for various permeability rates.
When permeability rates are slower than .06 in./hour,
conventional filter fields will not function properly
and alternate systems should be considered.

6. Manual or mechanical removal or burial of surface stones
or boulders is a relatively unsophisticated method for
overcoming stoniness as a limitation.

7. Mechanical excavation by ripping or jack-hammer or even
the use of explosives can be used where depth to bedrock
ins the limitation. Also, fill could be used to build up
the site so there could be sufficient depth for the
intended use. :I

8. Protect against erosion for all types of construction.

9. Where structures are betng considered on slopes steeper
than 6 percent, it might be to the builder's advantage
to put a half basement, qut from the slopes.

10. Backfilling with sand..and gravel against the foundation
of a structure in combination with good drainage to
eliminate moisture in the backfill material will over-
come the danger of damage due to frost heave.

11. Where slopes are short and irregular, the site may be
improved by grading of higher, parts of the landform into
some lower parts. Land I.eveling can also improve the
surface drainage of a site.

12. A thick sub-base of sand and gravel in combination with
good drainage to eliminate moisture will protect the
concrete slab for structures without basements (including
mobile homes) from being damaged by frost heave.

13. Where depth to bedrock is a problem, there may not be
sufficient soil. on site to cover boulders or rock outcrops.
Where this problem exists, fill can be excavated off site
and hauled in to cover outcrops or filly shallow excavations
in bedrock.

14. The use of safety shoring or excavating stable side slopes
in sandy and gravelly soils will both protect workers on
the site and prevent delays in construction due to caving
in of sides.

4.30
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15. Sojl.s width high clay content or fragipans can be more
easily excavated if attention is given to t?leir moisture
content. Clayey soils become very to extremely firm
during dry periods and beoome very sticky and difficult
to maneuver equipment in when wet. A moderate moisture
content al~lows such clayey soils to be most easily
excavated. Soils with pans also become extremely hard
during dry periods and,except for extremely wet conditions,
are more easily excavated at high moisture contents.

16. A thick, well graded gravel sub-base along with good
drainage practices wil,l reduce damages to road surfaces
due to frost heave.

17. Organic soils have very low strength and in most cases
very severe limitations usually based on wetness more
than texture. However,
most limiting factor

where the organic layer is the
, ;it could be mechanically removed

and the mineral substratum utilized for the intended use,
or fill could be imported to replace the organic l~ayer
and then the site could be utilized.

18. Maintenance of vegetatiye cover can be both an aesthetic
and an erosion management. Erosion, especially on more
steeply sloping soils,, is extremely accelerated when
vegetation is removed. Maintenance of woody vegetation
can help in establishing landscape when construction
is completed.

19. The aesthetic or recreational qual?.ty of an area may
outweight the natural limitations of the site as a camping
area. Where depth to bedrock or slopes or both are
limitations of developing natura~l campsites, level con-
crete pads can be constructed with adapters for anchoring
tents of various sizes.

20. Areas subject to rare, occasional or even frequent flooding
may still. have potential use for most purposes where no
structural improvements are to be made. By scheduling
use of the area during non-flood season such sites could
be used for picnic areas, hiking, bridal and biking trails,
and a variety of other recreational activities.

21. Where wetness is the main limitati.on for recreational
use of an area, some use may be realized by scheduling
activities for the driest season of the year. This
could be done for unimproved picnic areas, playgrounds
and athletic fields.
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structuree  with Basementa,  - ‘Ihis section rates undisturbed soils on
which single-family dwellings or similar structurea with similar
foundation requirements. Soils are rated exclusively in terms of
properties affecting foundation conrtruction and bearing strength and
properties influencing excevation  and installation of underground
u t i l i t i e s . Those properties are:

8) Slope
b) Sueceptibility  t o  f l o o d i n g
C) Depth to seasonal high water table
d) Sail drainage class
e) Potential frost action
f) Stoniness class
g) Rockinese c l a s s
h) Depth to bedrock

These ratings do not reflect the suitability of the soil for
lawns, landscaping or septic systems. These ratings are also invalid
for buildings larger than three etorlee. It ie important to remember
on-site investigations ere always needed for specific interpretation
relevant to detail.ed  design and final placement of any building
foundation8 and itility linea.

Those soils rated alight for structures with basements are:
excessively, somewhat exceseively,  or well drained; have a seasonal
high water table below 60 fnchee;  not subject to flooding; have slopes
of lese than 8 percent; low shrink swell potential; Low frost action
potential; less than .l% surface stones no rockoutcrops; deeper than
60 inches to bedrock.

Those  soile z,ated moderate for structures with basements are:
moderately well drained; have n ~oesonal high water table below 30
inches; not subject to flooding once in 5 years; have slopes 15 to
25 percent; high shrink ewe11 potential, high frost action potential;
3 to 15 percent surface stonee; 10 to 50 percent surface rockoutcmpe;
40 to 60 inchee deep to bedrock. Soile with orre or more of these
features would be rated moderate in addition eoils would have features
rated slight.

Those soil8 rated severe for atructurea  with basements are:
eomewhat  poorly drained; have e seasonal high water table above 30
inches ; are subject to flooding once in 5 years; have slopes 15 to
25 percent; high shrink swell potential; high frost action potential;
3 to 15 percent surface stones; 10 to M percent surface rockoutcropa;
end bedrock to 20 to 40 inchee. soils with one or more of these
features would be rated severe, in addition the same soil may have
features rated moderate or alight.
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Those soils rated very severe for structures with basements am:
poorly or very poorly drained; have a seasonal high water table above
12 inches; are flooded more than once in 5 years; have slopes steeper
than 25 percent; more than 15 percent of the surface is covered with
stones; more than 50 percent of the surface is covered with rockout-
crops; have bedrock at less than 20 inches from the surface. Soils
with one or more of these properties or characteristics would be
rated very severe, in addition the same soil may have features rated
as nevere,  moderate or slight.
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RATINGS OF MANAGED SOIL POTENTIAL

Good -- Soils with good managed potential would be relatively
free of soil related maintenance once natural
limitations if any had been overcome.

Fair -- Soils with a fair managed potential for structures
without basements would have some soil related
maintenance even though the most prohibitive aspects
of the limitation ha% been overcome. Generally these
maintenance factorslwould not outweigh the positive
potential of the iite for its intended use.

Poor -- Soils with a poor managed potential for structures
without basements should be carefully considered
before proceeding with a structure. Such soils would
require extenstive maintenance and both time and
money to protect any investment in a structure.

Very
Poor -- Soils rated very poor for managed potential would

require extensive technical and financial maintenance
expenditures. This type of maintenance would be out
of the reach of most individuals for conventional use
as a home or small business.

4.34

79



TABlz  OF NATuF.AJ,  son L.xNITATIoNs AN0 mAoED son. POTEhTIALS

a

258

25c

27Aa

328

348

sclnl-e
slcn prImability 5
High U.T. e
12-24” b

severe
E.lW pcrmeabiley 5
nigh u.1. @
12-24” 4

severe
Nigh U.T. e 4
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R0.t .ctim 12
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U-24”
Rest action l2

Good

Good

Gaod

Good
Good

Good

Good

Good

Good

Good

Iii&  W.T.  @
O-6”
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Hfgh U.T. @ 4
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Good
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very sever.
nigh W.T.  e
b-18”
S.V.X.
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Very sever.
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6-18"
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Frost .ceie

S.-J.?.

UulawEanr Porenrial

35.4,
3%

s.“.r.
slw  perambilicy
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6 - W
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5%
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5

4

5

4
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4

2

4

l.2

I
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very Poor

F.i,L
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depth  to bedrock
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BiSh  W.T. @ 4
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depth to bedrock 7.13

4
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very  Poor
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slight cod Slight Good

5 Good

5 cwd

1,3.8,11  Good

5 Good

x0d.r.c.
SlOpR.3  8 to x.x

lloderoto
Good slopes 8 to IJZ g,9,u Good8.9.U

4

4

12

Good

4

4 Fdr

5 Caod
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1.2.3.8
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6
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cod
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slopes I.51
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Rock Outcrop
-On
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lair

very Poor
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Good

vrly Poor
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4
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very  Poor
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coopemtiw extension service- &8ity  of maryiond
college pork, md. 20742

Agronomy Dept.

October 13, 1975
TO : Oliver W. Rice, Jr.

FROM: Fred P. Miller IS.7

KE: Charge No. 2, Committee, No. 4 NECSSC

Oliver: I’ve discussed the soil potential format with Bob Shields
on several occasaions  and we’ve not come up with much to suggest.
So I’ll briefly review several item8  which the committee might
consider.

I. . A portion of the 1974 Committee  No. 3 report dealt with thischange
and I still thi,nk  come of the ideas and ,recouanendstions  put forth in
that report merit consideration and possibly an ad hoc test in a county
or region. The quantitative approach used in the San Diego experience
is still a valid concept which we could pureue.

2 . Bob Shields has developed soil .interpretation  guides for urbanizing
area8 with the soil limitation classes indicating both the degree and
type of limitation. We discussed the possibility of adding another section
or column to this interpretation guide( a one aided wall chart on poster
board) which would provide general methoda  or alternativee  for over-
coming the limitation. This could definitely be tried in a county 88
a pilot study or evaluation. Such a format could pobbibly  accommodate
the San Diego experience.

3. Bob Shields hae aleo developed a color-coded interpretive chart
eyetem for his Natural Soil Groups. Bach group ia fnterpreted  on it8
estimated soil limitations and suitabilities for selected uees. This
format has already been published and utilized by the State Planning
Department.

4. Oliver, I muld like to Bee a publiohed soil survey report
incorporate a section or chapter (2-8, 10 pages) providing a text and
illustrations on the alternatives and general recommendation6 for over-
coming certain coil limftatfons. I would envision this as being an
abstract narrative modified by local condition6  and experience with
the object of providing the u8er with ideas on why the a011 should
or should not be used aa well aa ho* it could be used. It vould take
the client a little further than we currently do.



E
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For  example, a few paragraph8 of the text could point out the
energy requirement of soils (draft horsepower for culcivatlon,
manipulation, caloric input vs. caloric output, etc.) and show
graphically the general trend of energy required per unit of
difficlylty in “sing the soil. While come data are available on
this subject, the general picture is the important point. Par
instance, a county planning etaff may conclude that a certain area
should be preserved for agriculture because of the prime soi~l
condf tions. But they may bn better able to sell the idea to the
local leaders if they could also paint to the long term energy
saving8 as compared to a more marginal site requiring more energy
inputs (grading, drainage, pan ripping, irrigation, erosion control,
etc.) to manage.

General graphs and illustrations could point out the increasing
energy requirement as the capability class ( or other gro”pLngs)
increases. Cost data could also be used to illuetrate  this concept.
Thfs latter point was also addressed in the aforementi.oned  1971
Committee No. 3 report.

5. Similarly a graph or illustration could point out the general
capacity of soils to not only absorb effluents but also to renovate
them. For example, a diagram illustrating a soil a8 an electrophoreefe
medium would provide the u8er with a general picture that the
effluent constftuen~s  are filtered, sorbed, oxidized or diluted 88
they pass through the soil medium. The objective here is to provide
the “aer with an understanding that there ie more to waste management
than just diapoeal. This wuld also provide the sanitariane  with
additional clout or creditability in their attempt to be more
restrictive in permitting the “se of 8011~  ae B medium for waste
dfsporal.

6. I would al.so like to eee a general series of maps published
within the survey (l-3 pages) showing the general geology, hydrology,
topography, etc. of the county. These maps would be at the same
scale as the general soil map and would provide the user with addftion-
al criteria on the general suitability of an area for a given “se.
In other worda, the u8er may be led to a limitation which the soil
survey did not reveal. The public would be served much better - and
that fa our primary objective.

I realize the budget end policy constraints regarding the
incorporation of some of these ideas. Perhaps they could be financed
by the Local unit of government or prepared as a supplement to the
published survey. The latter is probably the most viable alternative,
especially ae a pfolt program to evaluate the concepts.

CC: Mr. Robert L. Shields



Appendix 8

Recommendations for improvement: (Subcomnittee  report Charge 3)

1. -

2. -

3. -

4. -

5. -

6. -

7. -

a. -

9. -

10. -

11. -

Hold meetings to coordinate interpretations by resource areas
after al.1 forms SCS-SOIIS-5 are completed. Agreement on series
concepLs could be developed at these meetings also. Review
group* of similar coils to insure consistent interpretations. lJ

Give states responsibility for aoil series in a drainage
sequence instead  of different state8 having one or two soil
series in a sequence. L/

Refine criteria 80 that rating8  will be the same for like soils.
1n some casea, different people interpret criteria differently
resulting in diffsrant  ratings for like soils and even different
ratinge for the same soil. L/

Develop a computer program that will produce ratings for the
interpretationa. Thie  will insure consiatancy  and eliminate
coordinnlion  probelms.

The Northeast Technical Service Center prepare explanatory
text for use with forma SCS-SOIIS-5.  1/

Modify key words (10 there is a difference indicated when degree
of limitation differs, eg., moderate wetness for moderate
limitations and wetness for Bevere  limitatione.

Provirione should be made to allow entry of statemanta  similar
to the following - “rock at 14 to 3 feet”. “seasonal high water
table at lk to 3 feet.”

Devise a aystem whereby moderate limitations can be reflected
even though a soil ie rated a8 severe for another feature such
as slopes. A different style of type could be used to reflect
rraderately  limiting features that are eecondary to severe
rating. lJ

Provide for we of rocky unit modifiers on SCS-SOILS-5. This
need is mOre evident in light of new naming conventions currently
included in the National Soil Handbook. u

Develop forms SCS-SOILS-5  by major land resource area to permit
more precise crop yield, frost action, and woodland interpretations
for a single aoil that occura in more than one MLRA. g

Develop a program wheraby summary interpretive tables can be
developed for groups of similar  eoile. Such a procedure would
be invaluable in coordinating interpretations for similar soils. l/



12. - a. The following additions or deletions of key phrases were
suggested :

b . Add “compressible” for embankments, dikes, and levees.
c. Add “small stones” for sowrces of sand. l/
d. Delete “not needed” for grassed waterways.
e . Can key phrases be dropped when a soil is rated aa unsuited

for a use?

13. - Can a program be developed whereby the computer can be used
to designate mapping units that qualify as prime farmland?
This will be very helpful in light of increased emphasis on
this type of inventory.

14. - Monitor proposed LIM inventories to determine ways to alter
existing programs to permit maximum utilisation  of ADP procedures
in conducting inventories.

15. - Table H, Engineering Properties and Classifications
(table generated from forms SCS-SoIlS-5)  - Could a program be
written to allow computer to adjust data (sieve sizes, unified,
etc.) for a specific texture phase of a series? Also to adjust
data for a nsrrover subsoil and substratwn texture range than
given for the range of the series on forms SCS-SOILS-5. Present
method of adjusting this tsble is cumbersome and slow - computer
adjustment would eliminate the need for this process. lf

lf Endorbbd b y  Cowittee

?_! Already in bffect
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REPORT OF COMMITTEE 5
SOIL MOISTURE REGIME

New York City, January 12-16, 1976

charges:  1. Evaluate data from previous and on-going water table
studies with a view towards developing a regional
project.

2. Continue to compile a bibliography of water table
studies in the Northeast.

3. Group a number of Northeast soils into categories of
"patterns of soil-water states" as defined in the revised
Soil Survey Manual (draft 4). Evaluate placements from
the standpoint of availability of the information required
for placement, the soil moisture regime as defined in
Soil Taxonomy, and merits of this type of soil moisture
grouping.

4. Evaluate the usefulness of soil moisture regime information
as a guide to whether or not irrigation will be beneficial
on a particular soil. In the Northeast, this mainly
applies to intensive farming.

Committee Members:

R. Alvis R. Pennock,.Jr.
R. J. Bartlett 0. W. Rice, Jr.
D. S. Fanning, Vice Chairman R. A. Structemeyer
R. L. Googins J. W. Warner
G. J. Latshaw R. D. Yeck, Chairman
F. G. Loughry

Recommendations of the Committee:- -

1. A coordinated water table study should be conducted to characterize
perched water tables to determine their relationships to apparent
water tables and their significance to soil survey interpretations.

2. The committee should continue to maintain an updated list of
published and current water table studies in the Northeast.

Committee Report:

CHARGE1

Three water table studies were monitored in order to compare results
using different size casings and different Installation methods. Two-
inch solid and perforated casings were installed by alternate augering
inside the casing and driving. One-inch perforated and non-perforated
casings on which points had been fashioned were driven into the soil.
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The three studies are desribed below.

***

Beltsville Soil - Silver Springs, Maryland

Objectives

1. Try to detect perched water and compare data from wells with
solid and perforated casings.

2. Test installation techniques.

1nstall,ation

Two wells were placed at each of three depths as follows:

Depth (inches) Type of Casing

15% solid
28 solid
46 1 solid,1 perforated

Remarks- -

Above fragipan
In fragipan
Lower part of pan

Monitoring Period: February-July 1975

The wells at 15% and 46 inches were installed by alternately
augering inside of the casing and driving the casing into the
excavation. The well at 28 inches was installed by excavating to
the top of the fragipan, boring and driving into the pan, and tamping
at the top of the pan, prior to backfilling, as recommended by
R. B. Daniels.

Results

The perforated 4b-inch tube fluctuated with the precipitation,
approaching the surface after significant rainfall. The well to 46
inches with solid casing never did contain free water. Only slight
wetness ever occurred in the wells at 28 inches. There was a maximwm
of 2% fnches of water in the wells to a depth of 15% inches.

Conclusions

1. The alternate augering and driving method of installation was
highly satisfactory in this type of silty soil (casings appeared
to be sealed all along their length).

2. The tamping backfill method produced a well-sealed installation.
This would be more difficult on the deeper installations.

3. Perforated wells respond quickly to precipitation.

4. Water held above a dense horizon is not shown by water levels in
the well with perforated casing.

5.2
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5. Wells to 15% inches and 28% inch wells together depict the
perched water.

6. Wells at 15% inches fluctuated little, reflecting the slow per-
viousness of the B2t horizo" in which they were placed. Perhaps
there was even secondary perching above the B2t.

Morgantow", west Virginia

Objectives

1. Compare solid and perforated casings on a landscape with slopes
in excess of 20 percent.

2. Test installation method of driving tubes on which points had
bee" fashioned (soils contained varying amounts of coarse
fragments).

:;ce  attached diagram. Perforated casings were 2 inch aluminum tubes
installed by "ltemate augering and driving. Soljd tubes were 1 inch
EMT 011 which points had been fashioned by cutting the end in a saw-
tooth manner and bending the points to form a point (Handbook of Soil
Survey Investigations Field Procedures). A l/4 inch hole was driven
just above the point in each tube. Monitoring period: March-
November 1975.

Results- -

Wells with perforated casings responded quickly to precipitation.
Wells with solid casings were filled prior to the first reading from
surface water. They stayed at the same level until they were bailed
and failed to respond to rains after they were bailed. Five driven
tubes developed cracks along their length, while only one of the
augered and driven tubes had cracking.

0

*
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Conclusions

1. Wells with perforated casings respond well but do not indicate
perching.

2. Driven tubes appear'to seal as a result of being driven. (This
will be verified by forcing the points open with solid rod.)

3. There seems to be a higher incidence of soil cracking around the
driven pipes than the augered/driven ones.

Washington, D. C.

Objectives

1. Compare solid and perforated casings.

2. Compare driven and augered/driven  installations.

Installation

These installations were in East and West Potomac Park in the District
of Columbia on grounds administered by the National Park Servie of the
National Capitol Region. Eleven sites are being monitored with at
least four wells at each site. Solid and perforated 2-inch casings
were installed by the auger/driven method and l-inch perforated and
solid pipes were driven. The soil material is in general silty fill
material containing coarse fragments and a variety of anthropic
materials. Monitoring period: March-November 1975.

Results

Results were somewhat variable but generally solid cased wells fluc-
tuated less but in the same pattern as the wells with perforated
casings. (See attached plot of data for Site 1.)

Driven l-inch perforated cased wells gave essentially identical results
to 2-inch perforated augeredldriven  well~s. A few results were erratic
with solidly cased wells fluctuating more than perforated ones.

Conclusions-__

1. Diameter of casing is immaterial.

2. The lower fluctuation of the water table in the solidly cased
wells indicates somewhat impeded movement through the soil
material (this may be a form of perching).

3. If only one type of installation is possible in this type of soil,
the perforated casing is preferred.

4. Perhaps bailing water from each pipe after readings would shed some
ligllt on why the solid pipe fluctuates less than the perforated one.
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General Summary of Installation Experiences

These studies underlined snme pitfalls of the methods of installation,
such as sealing the points of driven pipes during driving and perhaps
the need for additional shallnw wells at various depths above dense
layers to insure detection of perching.

Generally, there was less problem associated with the augering plus
driving method of installation than with simiply driving the casing
into the soil. The use of the auger and driving method using smaller
tubes (1 inch EMT) to reduce installation costs appears to have the
most promise. Neutron probe measurements could also be made with 2
inch solid pipe installations. Tensiometers and other moisture
measuring devices should not be ruled out.

Developing 5. Regional Project

The mechanics of well installation are probably well enough under-
stood that that aspect of a project need not consume a great deal
more of our time, except in soils with a high percent of coarse
fragments. We do feel, however, that a combination of solid and
perforated casings provides a more complete understanding of the water
regime than perforated alone. Data to detect perched water are generall,
lacking in the Northeast. A recent draft section on Soil Wetness
Classes that may become part of the revised Soil Survey Manual is
based on apparent water table depths; therefore water table data from
uncased or perforated cased wells may be needed to describe wetness
classes. A major concern pointed out in the Proceedings of the 1975
National Soil Survey Conference was the need for a well conceived
monitoring program to accompany any well installation program.

1n light of the continuing need for water regime data throughout the
Northeast, we reconrmend the initiation of a regional project. Perhaps
a small committee should be appointed whose members can meet together
to prepare a comprehensive proposal to be submitted to the Northeast
research committee for funding to cover costs of materials ilnd perhaps
stipend money to provide graduate student assistance over a period of
five years. The objective of the project would be to characterize
perched water tables, their relationship to apparent water tables, and
their significance to soil survey interpretations. Studies would be
designed to represent geomorphic surfaces that are extensive in study
areas.

Another alternative is to incorporate a water table study as part of
a regional fragipan study.

Conference Discussion:

General - Questions regarding stony soils.

Arnold - In Z-inch holes, you could also measure dissolved oxygen.

General - Discussion on alternative ways to monitor wells if a water
table study is set up.
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Arnold - We need to have the concurrence of and a commitment from
Area Conservationist if SCS soil scientists are to monitor.

Fanning - I think that Ron Yeck or someone from the laboratory should
coordinate any such study to insure uniformity of installa-
tions.

Yeck - I will agree to go to states and help with initial installations.

CHARGE?

Experiment station and SCS soil scientists were contacted in all North-
east states to submit additions to the bibliography submitted as part
of the Committee 5 report in 1974. The updated list is as follows.

Completed_ Summary of Water Table Studies-__-

AMOS, D. F. and EDMONDS, William.
Water tables in selected Chesterfield County, Virginia soils.

FANNING, D. S., HALL, R. L., and FOSS, J. E.
Soil morphology, water tables, and iron relationships in soils
of the Sassafras drainage catena in Maryland. In Pseudogley and
Gley, Transactions of International Soil Science, Weinheim/Bergstr.,
West Germany, pp. 71-79.

FANNING,
1968.
SOilS.

D. S. and REYBOLD, W. V., III
Water table fluctuations in poorly drained Coastal Plain
MD. Agri. Exp. Sta., Misc. Pub. 662, pp., illus.

FOSS, J.
1970.
soils.
Report

E., MILLER, F. P., and MUNFORD, F. R.
Gcourtd water table investigations in some Coastal Plain
Crops and Soils Research, MD. Agr. Exp. Sta., Progress

4: pp. 208-212.

FRITTON, D. D., OLSON, Gerald W.
March 1972. Depth to the Apparent Water Table in 17 New York
Soils from 1963 to 1970; New York's Food and Life Sciences
Bulletin No. 13, Cornell U., Agr. Exp. Sta., Ithaca, NY., 40 pp.,
illus.

GILE, L. H., Jr.
1958. Fragipan and water table relationships of some Brown Podzolic
and low humic Gley soils. Soil Sci. Sot. Amer. Proc. 22: pp.
560-565.

LYFORD, W. H.
1964. Water table fluctuations in periodically wet soils of
Central New England; Harvard Forest Paper No; 8, Harvard
University, Petersham, Mass., 15 pp., illus.
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LATSHAW, G. .I. and THOMPSON, Robert F.
1971. Water table study for selected soils in Montgomery County,
Pennsylvania. USDA, Soil Conservation Service, 14 pp., illus.

LATSHAW, G. J. and THOMPSON, Robert F.
Water table study verifies soil interpretations, Journal of Soil
and Water Conservation, Volume 23, No. 2, March-April, 1968,
pp. 65-67, illus.

MILLER, F. P. and FOSS, J. E.
1969., Ground water table investigations at the Wye Institute,
Crops and Soils Research, MD. Agr. Exp. St&, Progress Report 2:
pp. 243-246.

PALKOVICS, W. E., PETERSON, G. W., and MATELSKI, R. P.
1975. Perched water table fluctuation compared to streamflow.
Soil Science Society of America, Proceedings 39(2):343-348.

PALKOVICS, William E.
1973. The Pennsylvania State University, University Park, Penn-
sylvania, Comparisons, mottling and quantifications of stream-
flow and perched water table relationship above a fragipan, PhD.
Thesis, 131 pp., illus.

WRIGHT, W. R.
1972. PhD. Thesis, Pedogenic and Geomorphic Relationships of
Associated Paleudults in Southern Maryland, 151 pp.

Data Not Published

New Jersey - Cooperative study between Exp. Sta. and SCS in 1959,
1960, and 1961. One-inch pipes were used for water table study
and problems were encountered in plugging. Records were made on
some  well,s for several years.

Current Studies_._~~,_ ~.__~.__~

AMOS, D. F. and KASTER, D. L.
Physical Factors Affecting Perched Water Tables in Soils of
Prince William County, Virginia. (Draft report cfstudy is available
Aul:hors  plan to publish in the near future.)

PATERSON, J. C.
In the District of Columbia, employees of the National Park
Service are c~ol~lecting water table data using several different
lypes of water wfll i~nstallntions.

LIEBHARDT, William C.
At the University of Delaware, observations on water tables are
being made to study the effect of poultry manure on nitrogen and
heavy metals in the ground water. The water table is 5 to 8 feet
below the soil surface. Water samples taken monthly in the wells
at 10, 15 and 20 foot depths.
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LYFORD, W. H., Harvard Forest, Petersham, MA.
Water table study on two small drainage basins using neutron
probe to check water table depth for a period of five years.
(Report is to be summarized by July 1976.)

PETERSON, Nobel K.
Nitrogen content of ground water in Durham, New Hampshire area.

MAINE
York County Water Table Study by the Soil Conservation Service.
Maine State Department of Health and Welfare, Health Engineering
is monitoring water tables on selected soils.

MARYLAND
Measuring water tables on silty Coastal Plain soils in Queen Anne6
County, MD. Monitoring water tables with piezometer tubes and
perforated tubes at the University of Maryland Hopkins Farm in
Beltsville soils.

ROBINETTE, C.
Water table studies of selected Richmond County, Virginia soils.

RHODE ISLAND
University of Rhode Island and Soil Conservation Service coopera-
tive study. Water table studies on fragipan soils of Rhode
Island. Three years of data on seven soil series.

VERMONT
Franklin County - Measuring water tables of major soils by Dennis
Fl~ynn and John Pratt, Soil Conservation Service.

Lamoille County - Measuring water tables of major soils by Carl
Britt, Soil Conservation Service.

USDA-FS
Work on measurement of water tables in Pennsylvania and West
Virginia by graduate student at the University of Georgia.

WEST VIRGINIA
Soil moisture study using perforated and nonperforated tubes to
determine and understand water movement in soils occurring on
steeply sloping areas. Study located at West Virginia University
Animal Husbandry Farm in Clarksburg, Library, Dormant, Culleoka,
and Westmoreland soils.

Conference Discussion:-__---

Yeck - We should continue to maintain an up-to-date list such as this.

Arnold - There is a recent study from the University of Guelph by a- - -
student of Macintosh.
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CHARGE?

Several changes have been made in the soil-water relations section of
Chapter 4 of the revised Soil Survey Manual since this charge "as
written. Revision 5 replaced "patterns of soil-water states" with
"soil-water systems". The notes on why those changes were made ware
sent to Dr. McClelland by those responsible for the review and are
attached. Subsequently a draft for defining soil wetness classes
(enclosed) "as written to replace the soil-water systems section.
The purpose of the soil wetness classes section is to actually define
classes within given parameters rather than simply describe water
regimes for a soil as the first two did. All of these seem to have
their strengths and weaknesses.

John Warner has placed several soils into groupings by (1) soil water
systems and (2) patterns of soil water states. His comments and place-
ments are attached.

R. W. Arnold placed 18 New York soils into soil wetness classes.
In general, they fell into reasonable relative classes. "soil" wet-
ness classes have advantages of objectivity and simplicity. On the
other hand, wetness class alone is insufficient as a basis for wetness
interpretations because the nature of the wetness is not reflected.

The soils chosen comprise a drainage sequence and occur extensively
on till plains in northwestern New York.

Soil Drainage
Soil_- Family Class

Honeoye - fine-loamy, mixed, mesic
Clossoboric Hapludalf Well drained

Lima - fine-loamy, mixed, mesic
Clossoboric Hapludalf Moderately well drained

Kendaia - fine-loamy, mixed, nonacid,  mesic
Aeric Haplaquept Somewhat poorly drained

Lyons - fine-loamy, mixed, nonacid, mesic
Mollic Haplaquepts Very poorly and poorly

drained

5.11

98



SOIL-WATER SYSTEMS FOR FOUR NEW YORK SOILS
(By J. Warner)

l

Soil & Soil-
water state

Honeoye
wet
moist
dry

Lima
wet
moist
dry

Kendaia
wet
moist
dry

Lyons
wet
moist
dry

Winter

- commonly
- co"tinuously
_ _

- commonly
- continuously
_ _

- conti"uously
_-
_ _

- co”tinuously
_ _
_ _

Spring

commonly
co"tinuously

commonly
conti"uously

SUllllUer

commonly
occasionally

occasionally
commonly

CO”UllO”lY

commonly

- Never

PATTERNS OF SOIL-WATER STATES FOR FOUR NEW YORK SOILS
(By J. Warner)

Fall

occasionally
continuously

commonly
co"tinuously

commonly
continuously

conti"uously

floneoye - Usually moist; seldom wet or dry.

Lima - Usually moist; occasionally wet.

Ke"dai.a - Commonly wet; commonly moist.

Lyons - Usually wet.

1 encountered some problems in assigning various soil-water systems for
the four seasons:

1. We do not have adequate data available to permit assignment of pre-
cise soil-water states. The states which I assigned are an estimate
o"ly and are not based on hard data.

2. I was uncertain whether the soil-water state applied to the whole soil
or to the soil moisture control section. I asked Dr. Flach about
this and he did not know either. I used soil moisture control sections
as defined on page 49 of Soil Taxonomy. I did not make adjustments
for coarse fragments.
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3. Duration as defined in the new manual seems to be too restrictive.
You will note that I assigned two apparently conflicting states in
some cases, e.g., continously  moist vs. commonly wet. A pattern of
this sort would require a minimum duration for the two states.
Perhaps further subdivisions of duration would help overcome this
problem.

4. With regard to my first comment; we may want to consider what types
of data we will need for assigning soil-water states to series.
What investigation projects will be needed to obtain these data?

5. Will there be problems in characterizing series that include two
soil drainage classes; particularly those covering both well and
moderately well drained classes and somewhat poorly and poorly
drained classes?

Reasons for Replacing "Patterns of Soil-Water
State$'by "Soil Water Systems"

Dr. John E. McClelland (Director, Soil Survey OperatiOns)
April 25, 1975

Page 44-69 - The section on soil-water relations was extensively revised.
The soil-water states were kept to three, dry, moist and wet
although saturated is implied. An effort was made to keep
the same concepts but define the "states" so that a field
soil scientist could consistently recognize them. There was
little revision regarding water tables. Available water was
rewritten and placed with the soil-water states because of
its definition.

The sequence of soil-water-states was rewritten. The com-
plicated sequential arrangement was simplified so that con-
sistent field observations and evaluations could be made,
In that light we thought it best to change the title to
Soil-Water-System and place this section after sail-water-
states. No attempt was made to relate soil-water-systems to
soil moisture regimes in the Soil Taxonomy as it was thought
best not to inventory landscapes with prec~onceived  arbittary
classifications but rather to try to discover the facts as
they really are.

Little was done with the section on water movement except
that the definition of the classes of perviousness were
clarified and the terminology was made to be consistent
within each class.

The reorganization and shortening of the soil-water-relations
resulted in b pages less than the original and as the various
sections of chapter 4 were retyped at different times, you
will note the absence of pages 63-68.
(Submitted by Western Soil Correlation Unit)
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Soil wetness Classes

The presence, depth, and duration of a water table are important properties
of polypedons. The presence of a water table affects the interpretation
of a soil for many farm and nonfarm uses.

The presence, depth and duration of water tables were used in the defini-
tion of Soil Drainage Classes of the previous edition of this manual and
they are used in the definition of aquic (and peraquic) moisture regimes
in Soil Taxonomy.

Wetness classes as defined are based on field observations of apparent
water tables. They differ from the definitions of Soil Drainage Classes
which assumed a close relationship to soil morphology and the definition
of aquic suborders and subgroups which are based on soil morphology if an
aquic moisture regime is present unless the soil is artificially drained.
Aquic moisture regimes, as defined in Soil Taxonomy specifically require
reducing conditions. Reducing conditions are not implied in wetness
classes. Inasmuch as soil water tables are highly variable from season to
season and year to year, soil wetness classes are based on the lowest
depth and greatest duration of water tables in 6 or more out of 10 years.
Few long-term records of soil water tables are available for the precise
placement of soils in wetness classes. Until more detailed information
is available the placement of soils in wetness classes has to be based on
short-term records on a few sites and on inferences from records on
related soils.

The following should be considered in placing sites in wetness classes.

1.

2.

3.

Climatic data.

Observed apparent water table data should be related to the precipitatio,
evapotranspiration  balance of the observation period and the driest and
wettest conditions that can be expected in 6 out of 10 years from long-
term weather records. Comparisons with meteorological records should
be based 011 the amount of excess precipitation during those parts of the
year whenmonthlyprecipitation  exceeds monthly evaporation.

Factors controlling the water table.

The water table regime in any given polypedon or soil series may be
controlled primarily by the position of the polypedon in the soil
landscape as it affects runoff and runon, the perviousness of the soil
or, in highly pervious soils, by regional factors.

Soil morphology.

Soil morphology, primarily the depth to low chroma mottles or the
presence of umbric and histic epipedons may.be used as an indicator
of water tables. Mottling,however, may be related to a pre-existing
water table regime that has been altered artificially or through
natural changes in the regional drainage. While mottling and other
expressions of water table may form rapidly, they may persist for
long periods of time after a water table has been removed.
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High water tables, on the other hand, may not be reflected by low
chroma colors if the high water table does not induce a reducing
environment. Usually, this happens if the soil Fs too cold for
microbiological activity when saturated or when no source of energy
for micro organisms is available. There is some evidence that in
some Andepts organic matter is SD highly complexed with amorphous
material as to be unavailable for micro organisms. Also low chroma
colors tend to be a poor indicator of a soil wetness in lithochromic
soils, in albic horizons and some Psamments that have low chroma not
related to wetness.

Soil wetness classes are defined in terms of the duration and depth
to water tables.

Soil Wetness Classes

Class Depth to Water Table Duration of Water Table*
(cm) (days)

0 Never Never
I 25-100 <30
II O-25 <30

25-100 >30
III O-25 30-180
IV o-25 MO-330
V O-25 >330

*In 6 or more out of 10 years.
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Soil Information Grouped by Wetness Classes
(R. W. Arnold)

Weeks wet within Est. Drainage
O-25 cm 25-100 cm Soil Series Class Cements

CLASS.1

CLASS2

CLASS3

CLASS 4

0 2 Lansing W

0 15 Hudson
0 18 Conesus

Mw
Mw

1 26 Scio Mw
0 27 Langford l-w
0 29 HCXle0ya W Excess snow site
0 30 Kendaia 2 SWP

1 39 Kendaia 1
3 32 Rhinebeck
3 consec. 34 *Lima

6 cum.
12

34 *Lima
33 Erie

SWP
SWP
Mw Site appears r&classed

NW
SWP

4 52 Culvers NW Red color may mask
9 52 Volusia 1 SWP
11 51 Dalton SWP
11 52 Volusia 2 SWP

23 consec. 44 *Ellery
14 cmsec. 52 *Morris

P
SWP Red color may mask

27 cum.
26 cum.
38 cum.
38 cum.

44
52
52
52

*Ellery P
%orris SWP (red)
Lyons 1 P-VP
Lyons 2 P-VP

*Soils that shift classes depending on whether weeks of wetness in O-25 cm depth are
consecutive or cumulative.
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Information About Soils in Which Apparent Water Tables Were Measured
(R. W. Arnold)

Drainage Weeks wet within* Wetness Class Classification Comnmlts
Sal+% Class O-25 cm 25-100 cm (Cumulative)

Langford
Erie
Ellery

Hudson
Rhinebeck

Lansing
Conesus

cn Kendaia 1

&
Lyons 1

;
Honeoye
Lima

-Q
Kendaia 2
Lyons 2

SCiO
Canaseraga
Dalton

Culvers
Morris

Volusia 1
Volusia 2

Mw
SWP
P

Mw
SWP

W
MW
SWP
P-VP

W
m
SWP
P-VP

Mw
Mw
SWP

w
SWP

SWP
SWP

0
2,10=12
4,23=27

27
33
44

0 3,12=15
3 32

0 2
0 6,3,9-18
1 39

33,4,1=38 52

0 29
1,3,2= 6 34

0 30
34,4=38 52

1 1,1,24=26
3 32

11 51

4 52
14.12=26 52

11 52
7,2= 9 52

;
2
4

2
3
2
4

2
2
3

3
4

3
3

Typic Fragiochrept 1OYR
Aeric Fragiaquept 2.5Y
Typic Fragiaquept 2.5Y

Glossoboric Hapludalf fine
Aerlc Ochraqualf fine

Glossoboric Hapludalf
Glossoboric Hapludalf
Aeric Haplaquept
Mollic Haplaquept

Glossoboric Hapludalf
Glossoboric Hapludalf
Aeric Haplaquept
Mollic Haplaquept

snow drifts
winter wetness

Aquic Dystrochrept
Typic Fragiochrept
Aeric Fragiaquept

Typic Fragiochrept 5YR
Aeric Fragiaquept 5YR

Aeric Fragiaquept 1OYR
Aeric Fragiaquept 2.5Y

*Consecutive and cumulative weeks given where they differ.



Conference Discussion

w - Shouldn’t season be added to soil wetness classes?

Snyder - What is the significance of 25 cm?

Yeck - I’m not sure.

Arnold - This is similar to a British System.

Olson - These classes can’t be mapped.

Arnold - Here we make measurements whereas with drainage classes-__
we only infer wetness.

R. Rourke - I think the 25 cm depth is too shallow.

Latshaw - A soil-water table curve (plot) is more valuable than a
class. Last year this committee recommended expressing
the water table graphically (as part of the description).

General discussion regarding wide application and use of
soil wetness classes.

Foss - Can we ever get a Soil Survey Manual that covsrs world
conditions?

Dou&l  - If we don’t have enough data to make placements into the- - .
first two systems (patterns of soil-water states and soil-
water systems) or data to relate them in morphology, we
don’t have enough data to make placements into soil wetness
classes.

Schmude  - There are some  problems (with unlined boreholes)  that-_--
cause abnormal readings because of artesian water.
Maybe we would be better off to measure water without a
borehole, perhaps electrically.

Yeck  - We should offer alternatives instead of only pointing out the
problems with this system.

Snyder - We shouldn’t accept a system that we don’t think is
workable even if we can’t offer something better.

J. Rourke - Soil-water states seem to be the preferable system to me.

Arnold - I like water tables if we use patterns and don’t tie
to . . .? (specific values?)

Yeck - Are soil-water systems preferable to wetness classes?- -
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.

Hilner - With as much objection as you have to soil wetness classes,
you shouldn't endorse them. Perhaps you should form a
task force to offer alternatives.

Foss - The fact that these can't be mapped is an Important drawback.

Arnold - It would help to add one or more subdivisions to Class II.

Ciolkolz  - Maybe we could go back to drainage classes.

CHARGE 4_.

Both generalized data by E. Epstein (University of Maine Tech.
Bull. 69) and more specific data (data of R. Pennock, Penn State
University) establish that some soil moisture deficits occur in the
Northeast during the growing season. Discussions with soil
scientists and irrigation engineers in the Northeast indicate that
a combination of soil survey data, based primarily on water retention
difference, and generalized evapotranspiration data are combined in
the SCS engineering handbook to provide adequate irrigation
information.

One suggestion was to develop soil moisture data to express the
probability of soil water tension of greater than, say one-bar on
a monthly basis. This would need to be combined with the economics
of a particular cropping system to determine the advisability of
irrigation for a given mapping unit. With increasing land values,
there may be a greater need for soils information for irrigation
planning. The general response to this topic suggests that it is
not particularly viable right now.

Conference Discussion-----.

None.
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2.

3.

4.

Committee Number 6
Soils Reflecting A High Degree of

Physical Disturbance by Man

Determine the amount of data (field and laboratory)
that is availble on these kind of soils. Develop
bibliography of articles and papers pertinent to this
subject.

Estimate the amount of land that will be disturbed in
the near future.

Summarize state and federal laws regarding distrubed
soil areas.

Review and respond to report of the national confer-.
ence on classification of soil areas that are greatly
disturbed,

Committee Members:
E. Ciolkosz (chairman)*
D. Grice
D. Hallbrick (Vice Chariman)
J .  Kubota*
G. Latshaw*

J. Patterson*
K. S&nude*
W. Sharp*
R. Smith’
D. Snyder*

Charge 1:
Determine the amount of data (field and laboratory) that
is available on these kind of soils. Develop a biblio-
graphy of articles and papers pertinent to this subject.

a. Pennsylvania - 25 minesoil pedons (field descriptions
and complete characterization analysis), Pennsylvania-39
minesoil  pedons (descriptions, engineering data o f
selected horizons); West Virginia - many sinesoils
(sea Ph.D. thesis John C. Sencindiver, M.S. thesis
Charles H. Delp and M. S. thesis Carlos P. Cole);
Washington, D. C. - 20 pedons of various types of fill
material (descriptions and various physical and chem-
ical lab data); New York4.S.D.A.  Plant, Soil, and
Nutrition Laboratory at Ithaca is studing the mineral
element composition of feed and crop plants grown on
minesoils in the northern great plains and in the
eastern states;  Virginia, New Hampkhire, and Vormont-
no known data available.

.
b. See list .below for a bibliographyof  selected reference

on this subject.

*Present at meeting
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Caspall, F. C. 1975. Soil Development on Surface
Mine Spoils in Western Illinois. Third Symposium
on Surface Mining and Reclamation, National Coal
Association, Washington, D.C. Vol. II 221-228.

Ciolkosz, E. J. et al 1977. Characteristics, Inter-
pretations %d%ses of Pennsylvania Minesodls.’
Pa. State Ag. Exp. Sta. Prog. Rept. (In prepara-
tion) .

Cole C. P. 1976. A comparison of subsoil structure.
West Virginia University, Morgantown. M.S. Thesis.

Delp,  C. H. 1975. Properties and classification of
minesoils. West Virginia University. Morgantown.
M. S. Thesis.

Grube, W. E.. Jr. and Andrew A, Sobek. 1975. Analysis
of Mineral GverburdenB and minesoils. Presented
at the 67th Annual Meeting of the American Society
of Agronomy, Knoxville, Tennessee.

Grube, W. E., Jr. 1974. Pedologic Potential of Se-
lected Upper Pennsylvanian Sedimentary Rocks Using
Chemical Parameters, Ph.D. Dissertation. West
Virginia University.

Grube, W. E., Jr., R. M. Smith, J. C. Sencindiver, and
A. A. Sobek. 1974. Overburden Properties and
Young Soils in Mined Lands. Second Research and
Applied Technology Symposium on Mined-Land Recla-
mation, Louisville, Kentucky. Published by Bitu-
minous Coal Research, Inc., Monroeville, Pa. pp.
145-149.

Grube, W.E., Jr., and R. M. Smith. 1974. Field Clues
Useful For Characterieation  of Coal Overburden.
Green Lands Quarterly, Vol. 4, No. 1. pp. 24-25.
W. Va. Surface Mining and Reclamation Association,
Charleston, IV. Va.

Grube, W.E. , Jr.. and R. El. Smith, and R. N. Singh.
1973. Interpretations of Mottled Profiles in Sur-
ficialUltisols and Fine-grained Pennsylvanian Age
Sandstones, Pseudogley and Gley, Transactions of
Commissions V and VI. Int. Sot. Soil Sci. (Ver-
lag Chenie Gmb. H. Weinheim/Bergst, Germany). p.
255-262.

Grube, W.@.- Jr., R. M. Smith, R. N. Singh, and A. A.
Sobek. 1973. Characterization of Coal Overburden
Materials and Minesoils  in Advance of Surface
Mining. Proceedings of the Research and Applied
Technology Symposium on Mined-Land Reclamation,
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Bituminous Coal Research, Inc., Monroeville. Pa.
pp. 134-152.

Omodt, H. W., F. W. Schroer and D. D. Patterson. 1975.
The Properties of Important Agricultural Soils as
Critieria for Mined Land Reclamation. N. Dakota
Agr. Exp. Sta. Bull. 492.

Ruffner, J.D. (NETSC) is working on a bibliography on
disturbed soils and plant adaptation to minesoils.

Sencindiver, J. C. 1976. Genesis and Classification of
Minesoils. Ph.D. Thesis West Virginia University
Morgantown.

Smith, R. M., 1971. ~Properties of Coal Overburden
that Influence Revegetation and Economic Use of
Mine Soils, Proceedings of the Revegetation and
Economic Use of Surface-Mined Land and Mine Refuse
Symposium, West Virginia University, Morgantown,
W. Va.

Smith, R. PI., A. A. Sobek, T. Arkle, Jr., J. C. Sencin-
diver and J. R. Freeman. Extensive Overburden
Potentials for Soil and Water Quality. Environ-
mental Protection Technology Series, Environmen-
tal Protection Agency, Washington, D. C. (In Press)

Smith, R. M., W. E. Grube, Jr., J. C. Sencindiver, R.
N. Singh and A. A. Sobek. 1974. Properties, Pro-
cesses and Energetics  of Minesoils. Transactions
of the 10th International Congress of Soil Science
(Moscow, USSR). IV: 406-411.

Smith, R. M., W. E. Grube, Jr., T. Arkle, Jr., and A.
A. Sobek. 1974. Mine Spoil Potentials for Soil
and Water Quality. Environmental Protection Tech-
nology Series S800745. Environmental Protection
Agency.

Smith, R. M., E. H. Tryon and E. H. Tyner.  1971. Soil
Development on Mine Spoil. W. Va. Agr. Exp. Sta.
Bull. 604T.

West Virginia University. 1971. Mine Spoil Po-
tentials for Water Quality and Controlled Erosion.
Environmental Protection Agency, Washington, D. C.
Water Pollution Control Research Series 14010EJE.

West Virginia University. 1974. Mine Spoil Po-
tentials for Soil and Mater Quality. Water Pol-
lution Control Research Series 5800745. Environ-
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mental Protection Agency, Washington, D. C.

Charge 2; Estimate the amount of land that will be disturbed
in the near future.

a. Appendix A is a table taken from the SCS Advisory CONS-
4 (March 26, 1974) that gives an estimate of the dis-
turbed land in the U.S. by states. The table below up-
dates the CONS-6 estimates for some northeast states.
It was reported that CONS-6 is being updated and should
be available later in 1976.

Estimated Acreage Total

State
Disturbed _ Land Requiring Total

1974 1975 Reclamation Land Disturbed
-------_---__---_-_-  Acres ____-__________-______

Pennsylvania 20,000 20,000 250.00 518,000
NeuHampshire*
host Virginia 13,378 13,803 69,000 303,000
Vermont** 9,350
Virginia 8,000 8.000 38,000 88,000
Charge 3: Summarize state and federal laws regarding disturbed

soil areas.

a. See Appendix B for a copy of a table from the report
“Analysis of Strip Mining Methods and Equipment” by R.
Stefano, et g. 1973. U.S. Dept. of The Interior,
Office oeoal Research. No update of this table was
noted by the committee except that West Virginia is
updating regulations and is considering some requir-
ments of overburden analysis as well as soil napping
before and after mining,

Charge 4: Review and respond to report of the national confer-
ence on classification and interpretations of soil
areas that are greatly disturbed,

a) Considerable discussion revolved around the classifi-
cation of disturbed soils. It was concluded by the
committee that not all of these kind of soils should
or could be grouped under the same categuries. It was
also the consensus that man’s influence should be iden-
tified in the classification name. Dick Smith’s pro-
posed classification of Spolents was discussed. Some
concern was voiced about the presence of cambic hori-
zons in minesoils and the possibilities that many spol-
ents have cambic horizons. Dick Smith provided the
following on this problem “1. Weak subsoil structure
and some concepts of what constitutes a cambic horizon
should not be permitted  to fragment minesoils at a high
level of clastfication. This could be handled by ex-

*CON-6 data is current,
l * 5,000 acres of slate quarries not entered on CON-6

6.4



eluding soils from the Inceptisol Order regardless of
whether or not they may be considered to contain cambic
horizons, if they meet all other requirements of Spol-
ents. This exception could be stated under the defini-
tion of Inceptisols. 2. It should be emphasized that
a number OS properties used defining Spolente are like-
ly to be overlooked in normal soil profile descriptions
unless these properties are checked deliberately. Nine
such properties have been identifded and described
which help to define Spolsnts and which constitute rea-
sons why Spolents need to be grouped for scientific and
applied study rather than being placed in existing
categories which largely ignore these properties and
their implications. 5. Our knowledge of how to inter-
pret some minesoil  properties is quite limited. This
is a prime reason why we need to divide these soils
into classes that can be subjected to scientific study
and testing by practical experience. Without consis-
tent classes we can’t expect to make such progress,
either theoretical or applied.” The committee wished
Smith’s proposal well on its way to the Northeast Soil
Taxonomy Committee.

b) The committee didn’t discuss specific recommendations
for interpretation but did list the following items as
worthy of consideration when making interpretation:

1) Methane problem (mainly in land fills)
2) Subsidance and sliding
3) -8xtreme acidity
4) Hydrophobic  character
5) Soil Atmosphere (due to compaction)

c) The committee endorsed new efforts to classify disturb-
ed soils and to develop mapping units that are feasible
and interpretable.

Conference discussion

Dick Smith requested that the statement he read on cambic
be added to the proposal on Spodents.  This was agreed.

Del Fanning: Suggested that this would prevent these soils
from going to InLeptisol  as they age. #lo suggested the
possible need for Spolepts.

John Witty: Suggested that a statement could be made to
prevent mineroils with very weak cambic, hori-
sons from being classified a@ Inceptsols.

Dick Smith : We shouldn’t let the weak structure which
could be inherited due to placement procedure in mining
alter the classification. This weak structure can be
observed immediately after placement. He suggested that
these structural aggregate do not have stability in labora-
tory.testing.
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Dick Googins:
as amended.

Moved that Dick Smith’s proposal be ondorsed
The conference supported Drck Smith’s proposal

on spolents that has been submitted Co the ND taxonomy
committee.

Jim Pattersen: Described the term  Hydrophobic used in the
compaction and sealing of the surface due to traffic. He
said that water will penetrate in time but intake rates are
very sfow.

Dick Googins: Stated that many interpretative implications
can be made from the classification on mine soils such as
pyrite weathering.

.
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REPORT 01; COMMITTEE 7

EVALUATING MAPPING UNITS

New York City, January 12-16, 1976

Charges to the Committee:

1.

2.

3.

Determine if the mapping unit names and descriptions in re-
cently published soil surveys are adequate for accurate inter-
pretations.

Evaluate and list problems that have arisen from the use of
Soils Memo 66 in naming mapping units. Determine if the
naming of a mapping unit in a manner that presented its major
inclusions would be helpful in interpretations.

Determine which techniques are most efficient and sccurate  for
determining the extent of significant inclusions and the composi-
tion of mapping units.

Committee Chairman: Darrell G. Grice

Committee Vice Chairman: Robert V. Rourke

Members : R. Arnold S. Holzhey
E. Ciolkosz R. Smith
W. Ellyson J. Witty
W. Wright D. Yost

Recommendations by the Committee:

1.

2.

3.

Mapping unit descriptions should be prepared barly  in the soil
survey and be carefully and periodically updated. Careful
attention to the format used to establish models of mapping
unit descriptions will result in soil mapping unit descriptions
that lead to accurate mapping unit interpretations.

Since Memo 66 is presently being redone and will appear as Sec-
tion 300 in the National Soils Handbook it is hoped that attempts
will be made through the use of various graphic techniques to
improve its definition. It is not recommended to have the map-
ping unit name be composed of the major soil plus included soils.
Rather that the mapping unit descriptions will be complete in
their discussion of inclusions. It is the recommendation of the
committee that mapping unit component research be continued by
the various cooperating research agencies to determine the best
methods for delineating mapping unit composition.

The committee recommends that procedures be initiated to estab-
lish guidelines that would assist the soil scientist in the use
of transect techniques to evaluate mapping unit inclusions.
The combination of transect and field notes of the soil scientist
should be tested to estimate the number of transects needed.
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Committee Report:

Charge 1.
The naming of mapping units is generally adequate and the

interpretation of these units has few problems. The use of models
to establish formats for mapping unit descriptions has assisted
in the accurate description of the unit within the mapping area.
Instructions as to the description of a mapping unit are adequate.
At times there are errors that may result from correlation tech-
niques. These errors can be overcome through careful review of
the final mapping unit descriptions remaining following correlation.
Additional information and research are needed to better understand
water relationships as they influence soil behavior.

Charge 2.
The major problems of Memo 66 are those that need to be de-

fined in a quantitative manner. The use of observable differences
as a criteria has led to problems that might be overcome by apply-
ing statistical evaluation to mapping unit data in those areas
that lend themselves to this type of evaluation (texture, coarse
fragment content, percent base saturation, thickness of horizons
or  solum, etc . ) . The memo is difficult to understand and might be
improved by the use of diagrams, charts or tables that could show
graphically the major concepts of the memo. The use of the in-
cluded soil names as part of the name of the mapping unit would
prove to be too cumbersome and create more problems than it could
prevent and can not substitute for good field notes and complete
mapping unit descriptions.

Charge 3.
The committee feels that stratified random transects of the

mapping unit is the best method to evaluate mapping unit inclusions.
The necessary replications needed to adequately describe the mapping
unit needs to be determined. It is possible that a grid system
technique would better express the spatial extent of the mapping
unit inclusions.

Conference Discussion:

Charge 1.
No discussion.

Charge 2.
R. Googins - Does the recommendation describe how transects
are to be made?

J. Rourke - Information formerly given in Memo 66 is given in
the 5th draft of Soil Survey Manual Chapt. 6 and in Section
300 of the National Soils Handbook and should be critically
reviewed to overcome possible shortcomings.

Charge 3.
E .  Ciolkosz - Explain stratified random transects.
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R. Rourke L Not completely randomized transects but those
that are biased by landscape and mapping unit shapes.

D. Fanning - Guides should be included in the Manual for
making transects.
R. Rourke - Better guides need to be developed but the
Manual should not be held up to include them.
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RATIONAL COOPERATIVE SOIL SURVEY
NORTHEAST SOIL SURVEY WORK-PLANNING CONFERENCE

JANUARY 12-16, 1976

.
Report of Committee  8 -- Histosols and Tidal Marsh Soils

1 .Charqes: Review report of National Committee 8 on organic
soils with respect to application of the guides
and other i terns.

7. Evaluate the level at which organic soils should
be ident i f ied . W i l l  i t  d i f f e r  i n  d i f f e r e n t  s t a t e s
or different soil t e m p e r a t u r e  a r e a s .

3. Summarize  information on procedures, equipment, etc.
for mapping Histosols and tidal marshes in other parts
of the c o u n t y .

4. Summarize  studies and laws on t idal marsh areas.

Comnittee  Members:

R. L. Googins, Chairman
J. E. Foss, Vice Chairman
J. H. Duxbury
S. A. L. P i l g r i m
R. V. Rourke

E. H. S a u t t e r
K. G. S t r a t t o n
J. E. W i t t y
1. A. Douglas

Recommendations of the Comnittoe

1. The corenittee  be continued, but that greater emphasis
be placed on tidal marsh soils in the future.

2. In view of recently published thesis, investigation,
e t c . ,  t h e  cotnni  t tee recommends  a sumnary  o f  r e s u l t s
with respect to pH, sulfur content,  O.H. content,
e t c . The in tent  o f  th is  recomnerrdation  is to t e s t
t h e  va l id i ty  of  the d e f i n i t i o n  f o r  s u l f i d i c  m a t e r i a l s .

Comni  ttee Report:

Charqe 1. Testing of the guides referred to in Charge 1 was
initiated within the northeast region by TSC Advisory
S O I L S  U!l-11,  (set attached).  At  the  wr i t ing of  th is
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report,  the results of this advisory are in the
process of analysis by the northeast TSC staff.
Litt le or no diff iculty in using the guides has
been reported to this comnittec. I t  was suggested
that a better definit ion for “residual wetness”
should be provided. Ed Sautter  noted that an
improved definition had been suggested by
Connscticut  and iihode Island when they responded
to Advisory SOILS UD-14. ‘Their revision wil I be
attached to this report.

Attached to this report are several examples of the
tabular sumraries developed in the northeast using
the guides contained in the 1975  national workshop
report .

Conference Discussion:

Gerry Olson, Cornell, objected to the numerical
system for application of penalty points to obtain
a  ra t ing. He stated that we do not know enough about
individual properties concerning their influence on
interpretations to assign numerical values. Gerry
noted a masters’ project done at Cornell that used a
p e n a l t y  ooint system for rating mineral soils.  He
counted that the system was not very satisfactory.

Several participants comlrcnted  on the proposed rating
sys tern. With the exception of Dr. Olson’s comments,
none objected to the system. Gerry Latshaw and John
Warner noted the most difficult part of the system
occurred in rating the ease of drainage and maintaining
drainage without individual onsite  invest igat ions.

Charge 2. There is no concensus of opinion with respect to this
charge. The size, use, diversity,  and importance of
organic soils in each state tends to influence the
d i r e c t i o n  o f  t h i n k i n g  i n  ,this r e s p e c t .  I n  V i r g i n i a ,
the largest acreage of organic soils is in the Ofmat
Swamp National Park. Class i f icat ion of  the  soi ls
beyond the family level seems impractical for the
foresee&-z  intended land use. In other states where
organic soils are extensive and intensive agriculture
is a possi:.>ility, recognition of the soils to the
s e r i e s  lc\?l ?s pract ica l  and preferred. The conmli  ttee
is OF thr, cqvinion that rho decision t o  c l a s s i f y  o r g a n i c
soils to erry ievcl  of thl: c l a s s i f i c a t i o n  s y s t e m  s h o u l d
bo d~.?tc:rm:;?~:d  at the lochi leve l  wi th  the c o n c u r r e n c e
of tto Prl:lci;:51  So;1 Car-rciator.



Conferen_ce  Discussion:

Ed Sautter: The major reason for classif ication
at the series level is that i t  forces one to look
more closely at the soil .

General discussion of Charge 2 concurred with the
report .

ch-  3. Normal traverse procedures using either a bucket
auger or the McCauley Peat sampler supplemented with
a tile spade seems to be dominant procedure for observing
Histosols  and t idal marsh areas. Tidal marsh areas that
are extensive and subject to t idal f looding of 2 to 3
feet or more require other kinds of equipment. A large
area of tidal marsh behind the Barrier Islands along the
Eastern Shore of Virginia was surveyed using an 18’ boat
for transportation to and from the area and for access to
points well within the marsh lands themselves. David
Slusher, State Soil  Scientist in Louisiana, has indicated
in personal communication that they have tried boats,
swamp buggies and helicopters equipped with pontoons for
exploration of large extensive areas of t idal marsh in
Louisiana. He noted his personal preference for heli-
caper  exploration because of the added safety features
of this kind of equipment.

High altitude photo imagery including ERTS infra-red
imagery is a highly beneficial tool in mapping undisturbed
areas.

Conference O_i scussion:-

Oliver Rice and Fred Gilbert mentioned using a boat with
a hole in the bottom (in a well) to examine tidal marsh
s o i l s .

Charge 4. The following listed states in the northeast are known
to have Wetlands Acts:

1. Mew Jersey - Wetland Act of 1970
Coastal  Arca Facility Review Act of 1973

2. New York - Fish and Wildlife Law Art.  25 (Tidal
Wetlands)

3 . Connecticut - General Stat” tes of Connecticut
Chapter 440, Section 22a-28  (Preservation of
T ida l  Yetlands)

.
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4. Maryland - Wetlands Act

5 .  V i r g i n i a  - Code of Virginia Chapter 2.1

6 .  Rhode Is land - Coastal Resources Management
Council 1973

7. New Hampshire - Water Resources Board Chapter 483~
(Tidal  Waters)

8 .  M a i n e - Department of Environmental Protection -
Revised Statutes, October 1975

All  of the above essentially define t idal marshes as
land under or contiguous to tidal waters (some to a
mean high elevation) and containing or growing one
or more of a list of recognized salt marsh grasses or
vegetation. These include such species as Spartina
Patens or Alterniflora; Saltworts, Groundsel,  Marsh
E l d e r ,  B i s t i c h l i s ,  e t c .

All  of the above provide for state or local authority
to protect, regulate, issue use permits, and levy
penal tieswith  respect to tidal marshes or wetlands.
The New Jersey Act de1 ineates the land. The line on
the map encompasses some tidal marsh areas. To this
extent ,  the  de l ineat ion of  land d i lu tes  the  e f fect ive-
ness of the act.

Studies of Tidal Marsh Areas-

1 . Pedogenic Investigation of Tidal Marsh Soil in
V i r g i n i a  - Reusche 1975

2. Soil Survey of New Hampshire Tidal Marshes -
Pilgrim 1973

3. Reconn. Survey of Tidal Marshes of Maryland -
Darmody  1975

4. Morphological,  Physical,  Chemical and Mineralogical
Characteristics of Some Tidal Marsh Soils in the
Patuxent Estuary - Baxter 1973

5. Tidal Marshes of Connecticut and Rhode Island - Hill
and Shearin  1970

.

.
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Conference Discussion:

John Foss noted that in the Maryland studies, some of the
soils now in tidal marsh positions had evidence of
argillic  horizons. Such soils are believed to be
submerged up1 and soils.

John Witty noted that such soils could conceivably
classify the same as some upland soils.

Dick Googins displayed several slides depicting use of
infra-red photography in mapping marsh areas in Virginia.
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RATI!IGS  FOR CROPS GROWN IN VIRGINIA l_/

Small
Soil Cot-r: Soybeans Grains

Hemic Medfsaprists 6 6 6

Typic Hedisaprists 5 5 5

Terric  kdisaprists 5 5 5

Histic  Humaquepts 6 5 5

11 Limited acreage of Histosols are devoted to crops in Virginia.



RATING SHEET FOR PLANNING PURPOSES FOR FLOATING LIGHT LOADS ON ORGANIC SOILS

Rating for Named Soil or Condition

FACTOR Loamy
Hemic Typic Terr ic

Sandy 1/
Terr ic

Medisaprists Medisaprists Hedisaprists lbzdi  sapri s ts

Depth to Underlying Mater ia l 100 100 50 50

Logs or stumps 20 20 20 20

Kind of Material 0 507 50 50

Decomposition 0 30 3’J 30

Mineral Strata 50 50 50 50

Surface Densif ication
(Organic Soils)

I

60

I

60

I

60

I

60

Surface “Ripening”
(Hydrequents)

I

100

I

100

I

100

I

100

I I I i

TOTAL
I 330 I 410 I 360 I 360

COHME NTS : 1/ Rated since it is knovm  to occur.  No description attached.

REMARKS: Surface “Ripening” may not be rated correctly.



. .

RATING SHEET FOR PLANNING PURPOSES FOR EXCAVATION AND REHOVAL OF ORGANIC SOIL
(includes displacement of soft materials below a depth of 12 to 15 feet)

Factors affecting excavation

Depth to firm underlying material

Logs and stumps

Subtotal

Factors affecting displacement

Minera l  s t ra ta

Decomposition

Water content

Subtotal

Total

r
Hemi c Typic

edisapr is ts Hedisaprists

100

20

75

20

0

20

0

140

Rating for named soil

95

Loamy Sandy lf
T e r r i c Terr ic

Medi sapri s ts Medisaprists

30

20

50

30

20

50

1/ Rated since 5 t is known to occur. No description attached.

Remarks: Not sure if “water  content”  is  ra ted  correct ly .
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NATIONAL COOPERATIVE: SOIL  SURVEY
NORTHFAST COOPERATIVE SOIL SURVEY CONFERENCE

JANUARY 1976

Report of Committee 9: Soil Survey Research Needs arid Priorities

1'he Committee considered five chai"Ees:

1. Assess consequences of the establishment of the National

Soil Survey Laboratory on Soil Survey Investigations in the Northeast.

2. Make recommendation for alternative disposition of the

Benchmark Soil Program.

3. Assess morphological soil changes following soil uses

for waste disposal.

11 . Assess means by which the Cooperative Soil Survey can

cope with rapidly changing technolo&y and user demands.

5. Reassess purpose of the Committee.

Charge 1. Assess consequences of the establishment of the National

Soil Survey Laboratory on Soil Survey Investigations in the North-

east. The establishment of the National Soil Survey Laboratory in

Lincoln, Nebraska could materially redirect soil survey investiga-

tions in many northeastern states. Proposal review nationwide might

reasonably be expected. Less competitive ones, if from the North-

east, may receive lower priority to indicate a need to upgrade those

submitted.

An understanding of the philosophy and operational procedures

of the Nati~onal Soil Survey Laboratory seemed essential to the Con-

ference, and this need w&s recognized by both the Executive Committee

and this Committee.



Disposition of charge: Inclusjon  in the Conference program

of talks by the Director, Soil Survey Investigations, SCS, and the

Resaarch I,iaison to the NE TSC largely fulfilled the charge. Dr.

Flach gave an overview of the Laboratory including its staffing,

internal organization and proposed operational procedures against

a background of shortcomings arising from the operation of three

smaller laboratories at Beltsville, Maryland; Lincoln, Nebraska;

Andy Riverside, California. He also gave an outline of how regional

research needs are to be met through the,Research  Liaisons, one

wsigned to each TSC region. An outline of a Laboratory research

proposal for the Northeast Region was given by Dr. Yeck. The pro-

posed study deals with fragipans and how they might be distinguished

from fi,rm basal till.

The basic procedure for requesting Laboratory assistance is

outli~ned in SCS Advisory Soils-34, dated December 29, 1975.

Keeping soil scientists informed of findings and activities

of the National Soil Survey Laboratory, especially those pertinent

to the region, will be essential.

The Committee considers that Charge 1 has been fulfilled.

Charge 2. Make recommendations for alternative disposition of the

Benchmark Soil Program. The preparation of an inventory of bench-

mark soi1.s in the Northeast was a charge outstanding from the past

committee. Anticipated support for this program has not materialized

to indicate .s need to seek alternative means, if the goals estab-

lished for the Benchmark Soils Program were to be attained.

9.2
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The Soil Survey Input form (draft copy attached) is a program

that cwuld fulfill in part the needs originally conceived under

the Benchmark Soil Program. This is an automatic data processing

procedure under development and trial by the Soil Data Storage and

Retrieval Unit of the SSIU, SCS. The program is intended to identify

sources and kinds of laboratory data currently availabl~e  at various

luboretories in the Northeast Region. It would serve to bring together

scientists seeking information about certain soils or groups of soils

with laboratories that may have such information. The kinds of labor-

atory data available are identified by soils, so that only those of

use can be requested.

Currently, it is planned to have the program located at the

Principal Correlators Office, NE TSC.

Inputs from the Agricultural Experiment Stations are essential

for Lhis program to succeed.

Recommendation: The Committee recognizes that the Soil Survey

input program provides the best alternative to the Benchmark Soils

Program and recommends its support by the Conference.

Charge 3. Assess morphological soil changes following soil uses

for waste disposal. The consequences of waste disposal on land arc

being assessed largely through plant uptake and studies of extractable

heavy metals from treated soils. Changes in soil morphology associ-

atcd with changes in chemical and physical properties appears to be

essential if 8 total assessment is to be made of consequences of waste

disposal on soils. Digested sewage sludge buried in & trench for 19



months  appears to devel~op itn oxidized upper zone (1974 Agxm. Abst.,

p. 110) and parallels increases in extractable Zn and Ni. Morphologic

changes may provide a means to assess projected lifetime of waste

disposal sites and loading rates, as they may reflect changes in

heavy metal availability with time. Evidences of poor soil drainage

muy provide guides to changes in trace element behavior.

There aye several actjve projects in the Northeast. Morphologic

soil changes after 11 years of effluent application are currently

under investigation in Pennsylvania; seepage from disposal sites is

under investigation in New York; and soil changes with effluent appli-

cation are being monitored in NEW Hampshire.

Recommendation: The Committee recognizes and supports research

in this area of soil investigations.

Char@ 4. Assess means by which the Cooperative Soil Survey can

cope with rapidly changing technology and user demands. In recent

years, agricultural practices have been closely scrutinized with

successive crises stemming from lagging economy, international

balance of payment, fuel shortages and environmental pollution.

Research interests as indicated by journal publications and current

research activities suggest o crisis-to-crisis approach to problem

solutions. Emphasis in research needs have shifted from NO3 leaching

,to denitrification, organic waste to organic nutrients, and municipal

garbage to fuel sources. The assessments of food production practices

are also being made on basis of fuel consumption. The elimination of

heavy metal~s like Cd at industrial or sewage disposal plants through



improved technology possibly may change the outlook on sewage sludge

disposal. Research when undertaken is often focused on one or a few

soils and raises questions concerning the applicability of research

findings across broad soil regions.

Recommendations:

1. Continued improvement in all phases of Soil Survey activi-

ties is essential to enhance recommended interpretative uses made of

soils.

2. Reemphasize the need for close working relationships

between Soil Survey personnel and researchers in ARS and the Agri-

culturel~ Experiment Stations, so that soils used for research are

properly identified. Effectiveness is greatly enhanced when Soil

Survey inputs are made in the planning stages of research.

3. Continue to seek opportunities, through existing programs,

to obtain much needed but difficult to obtain information such as

substratum characteristics.

4. Encourage greater interaction of soil scientists with

those in other scientific disciplines so that potential problems

can be identified and research initiated.

Charge 5. Reassess the purpose of the Committee. The present Com-

mittee is an outgrowth of the Committee on Benchmark Soils. The

scope of the Committee was expanded to identify existing sources

of information, facilities and expertise, and specific research

needs. A list of 27 institutions in 12 states was compiled with

capabilities and interest to support the Soil Survey program in the

9.5
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Northeast (Appendix I, Committee Report, 1974 Proc.  ?IE:SSW Conf.).

A number of specific research needs was identified to enhance the

usefulness of soil surveys for interpretative purposes.

A current reassessment of this Committee seems essential to

meet increased user demands. Significant progress has been made to

automate publications of soil survey reports, and data processing

and retrieval, and means are under investigation to accelerate,

improve and monitor field mapping. Continuing research seems

essential to maintain overall quality of the Soil Survey program.

The Committee reviewed the charge from several points of view:

A. Purpose of the Committee. Two alternatives were con-

sidered:

1. The Committee could serve prjmarily as a clearing-

house of ideas.

2. The Committee serves actively to solicit, evaluate

and select one research proposal, perferably regional, for

financial support from the Northeast Soils Research Committee.

Such a proposal with strong documentation could be competitive

with those usually submitted to the NE Soil Research Committee.

A need for seed money, although small, was considered essential

for the initiation of some kind of regional project in Soil

survey.

No strong preference was expressed for either of the alternatives and

the question was not resolved.

9.6
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R. Place responsibility for assessing ~~esrarc1-i  needs on each

of the existing committees. This proposal places added responsi-

bility on each of the established committees. It recognizes the

fact that members of' the respcclive  committees are most intimately

associated with their  research needs, which often surface during

committee deliberations. The proposal, provides a means to eliminate

duplication of effort. Similar re
7
earth nerds were identified and

considered by the present Committee and Committees 2 and 5 of this

Conference. Similarly, the Executive Committee recognized & need

to assess the establishmenl. of the National Soil Survey Iaboratory

on soil survey research,  as did ?.he present Conmmittee  (Ctmrge  1).

Recommendations: Three recommendations wew prcsrnted before

the Conference.

1 . Research needs should be an integral responsibility of

each established committee of the Conference.

2. The Conrnittee  on Research Needs and Priorities be restruc-

tured so that its membership consists of the chairman of each estab-

lished committee of the Conference. This was preferred over nab&-

ship of the Committee, based upon equal representation from areas of

(a) soil survey interpretations, (b) soil survey classification,

correktion and.mapping,  and (c) soils research.

3. The Committee on Research Needs and Priorities, as restruc-

tured, be continued.

9.7
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The recommendations were accepted by voice vote of the Conference.

Joe Kubota", Chairman
R. Pennock, Vice Chairman
R. Arnold
R. Rartlett
R. Cunningham
R. Matelski*
F. Miller*
Devon Nelson
G. Olson*
M. Weeks
R. Yeck"
S. Holzhey

"Member present at Committee meeting. K. Flach and F'. G. Loughry were
observers.
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NATIONAL COOPERATIVE SOIL SURVEY
NORTHEAST COOPERATIVE SOIL SURVEY CONFERENCE

January 1976

Report of Committee 10 - Remote Sensing in Soil Survey

The Committee considered four charges:

1. Inventory the application of remote sensing in the
Northeast for soil survey related activities.

2. Investigate the feasibility of developing a land use
base map for the Northeast.

3. Investigate the possibility of coordinating remote
sensing efforts in the Northeast associated with soil survey.

4. Assemble a bibliography of remote sensing research in
earth resource evaluation.

Charge 1. Inventory the application of remote sensing in the
Northeast for soil survey related activities.

Soil boundaries have been drawn on aerial photograph base
naps since the 1930’s. Recently, improved quality, time of
photography, and scale are being requested. Satellite and high
altitude photography are permitting access to base maps that “show
the big picture” and that also are nearly orthographic. These
photographs used as atlas sheets provide greater efficiency and
accuracy than with previous cartographic techniques. The same
photo interpretative techniques using tone and texture are used
in determining earth resources. Boundaries are drafted identi-
fying mapping units. Color and color infrared photography often
enhance interpretation.

Multispectral scanner reflectance data permit computer pro-
cessing and classification of data if spectral signatures for
earth resource units have been developed. This aspect of remote
sensing is presently being researched and has proven effective in
the mapping of water bodies, some wetlands, land cover, and
several other special categories. Most of these delineations can
be photo interpreted; however, the computer assisted classifica-
tion is accurate, rapid, capable of storage, and can interface
with other data bases. Photograph-like images can be procured
from spectral reflectance data for each increment of the spec-
trum. These images can be photo interpreted but distortion and
resolution may be more of a problem than with photography.

In the Northeast, high altitude photography base maps are
being used in several field surveys. The forest service photo
interpreted LANDSAT  Band 5 images for rapid survey of soil asso-
ciations. Marsh lands in Virginia were separated using high
altitude infrared photography.



The following are research progress notes according to
research agency: Cornell University, J. W. Kelley and
J. T. Roach.

Research has been completed and a preliminary report has
been prepared which discusses the characteristics of the LUNR
system and feasibility of application to the Susquehanna River
Basin including an overview of the LUNR system: LUNR chronology;
technical and cartographic considerations; classification of
inventory items; computer aspects of LUNR process: innovations;
expenditure estimates and user services and, examples of LUNR
applications to the Susquehanna River Basin including watershed
management: land use monitoring, scale analysis; pollution
identification and surveillance; environmental impact statements
and other potential uses of LUNR.

Cornell University, E. E. Hardy

To develop a low cost, manual technique for enhancing ERTS-1
imagery and preparing it in suitable format for use by users.
Goals of the project include development of enhancement techniques
based on concepts in photographic sciences, provide manual means
of allowing interpretation of the imagery, low cost products,
wide applications compatible with existing information systems.
The 70mm film chip received from NASA are standardized. A sub-
tractive color process is employed to produce step enlargements
of the 1:3,300,000  images to scales up to 1:66,000.  Diazo
transparencies produced in magenta, cyan, and yellow for each of
the four MSS bands. Data retrieval has been achieved from many
diazo color combinations each combination providing a unique
kind of information. Direct map transfer has been accomplished
at the scale of 1:250,000 and larger. Enlargement to much larger
scales (1:50,000  to as large as l:S,OOO) is being developed with
quality overhead projectors. Cost of preparation of the photo-
graphically enhanced, enlarged negatives and positives and the
diazo materials is about 1 cent per square mile.

University of Massachusetts. W. P. MacConnell and J. S. Larson

Seven photo-interpreters have interpreted all urban types
east of the Worcester County east boundary on 1951 aerial photo-
graphs and all maps and area statistics have been completed east
of this line from the 1951 and 1971 photography. Forty-eight
more quadrangles will complete the state, A publication for
Plymouth County has been prepared and is being typed. In the
next year the rest of the cartography and statistics will be
completed and ten more publications, one for each county will be
prepared.



The Pennsylvania State University, F. Y. Borden and B. J. Turner

A data processing system for analysis of digital multi-
spectral scanner data was used on ERTS-1 data for land use class-
ification and resource inventory as follows: urban, suburban,
industrial, and rural; forest types; vegetative cover; and deep
mine refuse, strip mines, water types, vegetation, and urban.
A mix of supervised and unsupervised classifiers was found more
useful than either used exclusively. Satisfactory results were
generally found, but one major target confusion was apparent.
Agricultural areas dominated by small fields were generally con-
fused with low-to medium-density suburban targets. Preliminary
maps have been produced for the Southern and Middle Anthracite
Coal Fields of Pennsylvania showing the location and extent of
deep mine refuse banks as well as associated strip mines and
urbanized areas. Remote sensor data are limited to the classifi-
cation and mapping of targets based only on their spectral
characteristics and resolution. Other data are often available
in map form, but must be put into a machine-processable form to
merge with remote sensor data to use for land use classification.
Computing equipment for inputting and outputting maps was re-
viewed. A system was specified to allow map data to be put into
computable form through a hand-manipulated, tracing digitizer, to
be edited during and after input by an interactive cathode ray
tube terminal and to produce line maps at high speed. Map proc-
essing software was evaluated to be used in conjunction with the

remote sensing data processing system for the rapid generation of
land use maps.

.

The Pennsylvania State University, G. W. Petersen and G. J.
McMurtry

Remote sensing activities at The Pennsylvania State Univer-
sity have been coordinated through the Office for Remote Sensing
of Earth Resources (ORSER), which is an interdisciplinary group.
An extensive operational capability has been developed for
processing, interpreting, and analyzing of remotely sensed multi-
spectral data. A data processing system has been developed that
is capable of producing statistical information, performing
pattern recognition routines, and generating other types of
analyses of remotely sensed data. Character maps are produced by
each component of the system. Line maps corresponding to any
character map can be produced to a given scale without scanner
or character map distortions. Three NASA aircraft remote
sensing flights were planned and coordinated over Pennsylvania.
These data along with the ERTS data were used to ascertain the
usefulness of ERTS data in the areas of natural resources and
land use inventory, geology and hydrology, and environmental
quality. Specific results include a study of land use in the
Harrisburg area, discrimination between types of forest
resources and vegetation, detection of previously unknown
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geologic faults an.l correlation of these with known mineral
deposits and ground water, mapping of mine spoils in the
anthracite region of eastern Pennsylvania, and mapping of strip
mines and acid mine drainage in central Pennsylvania. Both
photointerpretive techniques and automatic computer processing
methods have been developed and used, separately and in a com-
bined approach.

Recommendations: The current inventory needs a greater number of
specific examples. The Committee recommends that the inventory
activity continue.

Charge 2. Investigate the feasibility of developing a land use
base map for the Northeast.

Several states have land use maps and most are in preparation
stage. Remotely sensed data are often used in the preparation.
U.S.G.S.  are preparing at a 1:250.000 - scale land use maps for
many of the published topographic maps of this same scale. The
Level I classes are: Urban, agricultural, range, forest, wet,
and barren lands, water, tundra, and perpetual snow or ice. Prom
the feasibility study under this charge, map scale, land classes,
needs, and other characters are too variable to permit a regional
map at this time.

Disposition of charge. The Committee considers that the charge
has been fulfilled.

Charge 3. Investigate the possibility of coordinating remote
sensing efforts in the Northeast associated wrth soil survey.

Remote sensing is recognized as an important tool applicable
to soil survey. The Committee identified individuals in several
disciplines related to soil survey who are benefitting by the
use of remote sensing techniques. Publications, workshops, and
conferences are available for those who would like to develop
competence in the use of remote sensing.

Recommendations: The Committee recommends:

1. Appointment of a member of the Technical Service Center
as Coordinator for Remote Sensing for the region.

2. Encouragement of soil surveyors in the Northeast to
subscribe to Warren Philipston’s Newsletter on Remote Sensing,
published through the Civil Engineering Department, Cornell
University, Ithaca, N. Y. and other publications pertaining to
remote sensing.
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5. Participation of soil scientists in workshop, con-
ferences, and meetings pertaining to remote sensing. A
conference is scheduled for fall ‘76 at The Pennsylvania State
University, University Park, PA sponsored by ORSER.

4. Continuance of the charge.

Charge 4. Assemble a bibliography of remote sensing research in
earth resource evaluation.

A list of nearly 100 publications was assembled by the
Committee, The bibliography is now available.

Recommendations: The Committee recommends that the bibliography
be maintained and kept current by the coordinator to be identi-
fied at the Technical Service Center.

R. L. Cunningham, Chairman
G. H. Sautter,” Vice Chairman
J. A. Ferwerda”
D. C. Hallbick
R. Alvis
W. C. Kirkham*
G. W. Petersen
D. E. Pettry
W. A. VanEck*

l
Members present at Committee meeting. Devon  Nelson was an
observer.

.
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RRFORT OF THE COWREZTICUT AGRICULmAL
EXPENMENT STATIOR RRPRRSEk!TATIVE

David E. Hill

Several projects of the Department of Soil and Water support
our effort to create new soil survey interpretations and to improve
older ones. The study of septic tank 1onSevity in the town of
Glastonbury was canpleted  and reported in Bulletin 747 of this
Station. In the process of comparinS actual performance of septic
tank systems installed in various soil types znd the severity of
limitations on these soils listed in soil survey interpretation
handbooks, it became evident that failure rates were Sreater on
soils rated as having slight limitations then those rated severe.
This is not surprising because more design effort is placed on the
"severe" soils to compensate for their limiting factor(s). With
data in hand, WC propose that interpretative ratings for septic
tanks can be quantified to include numerical estimate6 of predicted
half-lives* end early failures. Short half-lives are associated
with the process of smearinS of silt and clay on infiltrative sur-
faces durinS excavation of the leaching fields. Early failures are
usually associated  with problems in detectinS perched water tables
which "drown" the systems. Thus, additional limitations can be
added to the list already in use, namely smearinS and early failure
rates,

Glacial till soils without hardpan usually have fast percola-
tion rates and require minimum leachinS areas, but their silt and
clay smcers on infiltrative surfaces and apparently causes systems
to fail earlier. The half-life of systems installed in these soils
is 23 years, some 15 years less than systems installed in compact
Slacial till, SmearinS is also hiShly probable in till soils with
hardpan but their slow percolation rates require a 3-fold increase
in the leaching field capacity and adeq,uately compensates for the
smearing process. It was siSnificant to note that percolation  rates
in soils on stratified sand and gravel were equally as fast as those
on loose Slacial till but they contain little silt and clay to smear
and their half-lives are h-5 years Sreater.

The systems in compact till suffer Sreatly from early failures
due to failure to observe perched water tables if tests are performed
in dry periods. About ~CJ$ of the systems with early failures were
corrected by addinS curtain drains end 5C$ were corrected by increasing
the size of the loachinG system, Percolation tests and installation
of virtually all of these systems had been done durinS  summer months
when percolation rates were faster and perched water tables were not
detected.

* The term half-life denotes the period of time when 5C$ of the
population of septic systems installed in a particular soil will
fail. Failures because of faulty installations are excluded,

,



Nantitative  evaluation of performance which introduces
the concept of smearing end early failure rates will require that
the rating of several of cur well drained soils developed on loose
glacial till be chanced from sll@t to moderate. The soils on com-
pact glacial till rated sever-c, will remain the same. The study
also concluded that weather has little effect on the longevity of
any operatin system but systems installed in excessively wet years
have higher failure rates than systems installed in dry years.
Smearing of infiltrative surfaces is undoubtedly more pronounced
when soils are wet.

A study of 23 Connecticut lakes in 1973-74 has shown that
soveral water quality parameters have declined since an earlier
study in 1937-39. Most lakes showed a general increase in such
pollution parameters as total P and oxygen deficit and decreased
transparency. The decline in water quality was modest in most. lakes
but severe in a few. To determine the probable causes of rapid
cut:ophication we are studying changes in land use within the water-
sheds of the lakes. WC have retrieved land use data from a 1970
state-wide inventory and arc currently determining earlier land use
from 1940 photos. A complctc inventory of soils and such watershed
characteristics a8 lake to watershed ratio, and characteristics of
the drainage system feeding the l&es is being evaluated. At pre-
sent the most probable causes of rapid,rates of eutrophication are
1eEze lake to watershed ratios, predominance of hardpan and shallow
soils, numerous high-volume, point-souroa  dificharges  of waste,
chanzcs in fertilization practices on farms, and rapid suburbaniza-
tion within the watershed.



FUZ0RTOFTHECBfNELLUNIXEBS.ITYAGRIcuLlURAL,
EXPEXUMIXC STATION REPRESE??l'ATIVE

Richard W. Arnold

There are a nm&zr of projects that have satra relationship to soil
survey concerns which I will briefly mmtion. If you are interested
in details we will be glad to help you contact the principal investi-
gators.

The point and non-point sources of N and P in the Fall (reek watershed
were investigated by a mltidisciplinary  group involving people fran
the departments of Agricultural Eummics, Agricultural tigineering,
Agronany and Poultry Science. They developed a mxlel of behavior and
possible behavior of nutrients with changing lard mnagemant  for the
33,000 ha watershed. &my of the results are contained in a baok
titled, "Nitrogen and phosphorus - food production, waste and the en-
vironment" and published by Ann Arbor Science Publishers, Inc.

Another joint project examined manure handling in crop management sys-
tems. ~ethcds and amunts of manure spreading, tims of operations,
and the fate of P and N in, through, and off of the soils were studied.
The data will be used to help establish reasonable guidelines for ani-
mal waste management. The Department of Agricultural Engineering has
initiated a study to develop base line data for a continuing manure
-gemnt project. A dynamic moisture balance and nutrient budget
will be examined.

As part of the international sttiy of the Great bakes system, a nutri-
ent budget for organic soil areas is being developed. In the Typic,
Tarric and Limnic Medisaprists  where water tables and oxidation are
controlled by pumping there appear to be large quantities of P re?
leased. Also the nature of some organic matter constitutents are
being studied.

A joint study of sanitary landfills will attempt to determine what is
happening at representative sites. Soils an3 leachates  will be analyzed
to try to determine the loading capacity of various soil materials.

An ongoing project to examine surface soil test variability as it re-
lates to namd mapping units is beginning to accumulate infomation
on ranges of values that exist. fans properties, such as ph, appear
tobequite uniformwhereas othersmyrequire  thousands of samples
to provide reasonable estimates of population mean values.

We observed thatscmeof our experimmtal farmsanddemnstration
fields do not have adequate soil surveys so we are working with SCS
to update the information and correct a deficiency.
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An imqmrtantprojectheaded byMarlinCline and RayMarshallis  anew
soil association map aed bulletin oh "Soils of New York Landscapes."
It is a hierarchial process going fran 1:63,360 mps to 1:250,000 to
1:500,000 ax? to 1:1,000,000. An attempt to estimate percentages of
limiting conditions such as steep slopes, wet soils, and very stony
areas for each mapping unit is being made. The map and information
will be used to estimate prim agricultural land on small scale maps.

A study is uhdenuay to develop a th.ree-dimsnsional  node1 of several
floodplain areas. By using buried layers enriched in organic netter
and radiocarbon dating it is hopad to determine flooding events as re-
corded in soils. Such information may permit sore accurate estimates
of flood prone areas based on Soil surveys.

Efforts to utilize the Conservation Needs InVenlBry data are continuing.
previously, estimates were made about areas that my have frigid climates
and indicated soil series that could be affected as more information is
gathered. Judgments about rooting depth, available water adjusted for
coarse fragments, lima, phosphorus and potassium status were nede for
themapping units rep3rtedin theCN1 to helpus understand therregni-
tude of potential limitations of use by kinds of soils. Our mst recent
effort was to determine the distribution of elevation classes for each
CNI mapping unit. They range from nearly normal, to highly skewed, and
occasionally bin&al distributions. This my help us locate potential
oxrelation problems and alert us to difficulties in making tiingful
statments about crop management.

Measurements of weter tables, misture contents, and soil tmperatures
continue at a mm&r of selected sites. We seem to have difficulty in
establishing a long range comprehensive pmgram for the state.

A Soil gecmxphic study With Ray DanielS Was aX@eted in Erie County.
They de&mined the location of lacustiine sediments in Several glacially
scoured valleys. The information assists in designing mapping units and
improves the interpretations for these potentially unstable landscape
areas.

International Agriculture

The Agr~mny De~rtment corxlucts cooperative soil fertility research in
Puerto Rico, Brazil, and Ghana. This project is supported  by USAID and
studies are directed tmard developing practices to overams liming, nu-
trient, and moisture deficiencies in the deep, acid, well drained soils
in humid an3 subhmud tropical areas.

A five-year program to increase our institutional capability in assist-
ing on soil problem related to cultural system has just concluded.
This AID-sponsored program involved five universities--Cornell, kxth
Carolina State, Puerto Rico, Prairie View Texas, and Hawaii. In addi-

.
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tion to bringing experts to the U.S. to inform us about cropping sys-
tems in some tropical areas, a subproject on a soils bibliography was
initiated. Mr. Orvedal, a retired SCS employee, has been collating
the card file of the SCS, USDA World Soil Geography unit which will
be published by AID in five volums.

In the teaching area, Gsrry Olsonandmyself had theopportunity  to
participate in the training program for specialists at the Inter-
national Center for Integral Develo~nt of Land and Water (CID~T)
in Merida, Venezuela.

A project to develop m&xxk for evaluating and planning strategies
of soil resource inventories, ard to investigate scme problems of
biological nitrogen fixation is being propxed for &mssible U.S. AID
funding this year.

.



Report  to the flortheastcrn  Soi l  Survey
‘!ork-Planning  Conference 1976

.

J. E. Foss, Dept. of  Agronomy
Ilaryland Agr. Exp.  Stat ion

.
This report summarizes the status of the various research projects

that support the flatlonal Cooperative Soil Survey Program. E s c c n t i a l l y .  a l l
projects are coopcrativc  with the USDA, Soil Conservation Service.

1.

2.

3.

4.

. 5.

6.

7.

The fol lowing projects have been ccmpletod during 1375:

Yield Study of Sclccted Ilaryland Soils (C. Robinottc, I I .  S. Thesis)

Corn y ie lds  were taken on farmer-operated fields for 3 years on
12 soil  series. Three sites were sclactcd for each soil  series.
The yields o b t a i n e d  w i l l  provide  useful  informatlon t o  e v a l u a t e
potont ia ls  of  the  major  agr icul tura l  so i ls  in  !laryland.

Rcconaissance Survey of Tidal Marsh Soils in Maryland
TR. Darmody,  Ii. S. Thesis)

Soi l  character is t ics  of  t ida l  marsh areas wcrc studlcd  at 43
locat ions,  and the  t ida l  marshes wcrc found to exist in three
physlographic  provinces  - Submcrgrd Upland, Cstuarinc,  and Coastal.

Locss Deposits on the Eastern Shore of Maryland

The distribution and characteristics of a si l ty dcposlt
mant l ing palcosols  on the upper Fastcrn Short of Maryland wcrc
studied to  determine i ts  or ig in . The s i l ty  mater ia ls  were  175 to
150 cm in thickness near the Chesapeake  Day and thinned rastward to
less than 75 cm about 16 km from the flay. Par t ic le -s ix !  analys is
also lndicatcd the Chesapeake Bay as a primary source for the loess.

bthcr  pro jects  current ly  being crmplctcd  are :

Computerization  of Land Rcsourcc  Data-

S o i l  Survey of Thcodorc  Roosevelt  I s l a n d-

Innovat ive  methods are being tested to provide new  types of
soil maps for urbanizing arcas.



Report to Northeast Soil Survey
Work Planning Conference - 1976

R.V. Rourke

Department of Plant and Soil Sciences
University of Maine
Grono, Maine 04473

This report summarizes soil related research of the past
two years that is of interest to the National Cooperative Soil
Survey. The projects are varied and are supported by several
agencies and organizations. The projects are as follows:

Potato Waste Disposal by Land Application - (R. Glenn)

Potato waste will be applied to soils to determine the
loading capacity and frequency that will result in maximum re-
cycling of nutrients and a minimum degradation of the water
SUPPLY. Changes in the chemical, physical and organic properties
of the soil are being monitored.

Potato Yield as Related to Soil Cation Balance and Fertility -
(R. Glenn)

The interaction of soil fertility and physical soil proper-
ties as they relate to maximum potato yield are being assessed.

Soil Acidity Sources as Relates to Lime Requirement - (R. Glenn)

Soil acidity sources are being studied in terms of the total
input of each source into the lime requirement of the soil and
the pH range over which each source exerts its influence. Seasonal
fluctuation in acidity as related to losses or gains of organic
matter will be evaluated. Variations of cation exchange capacity
and base saturation as related to pH level are measured.

Fertility Requirements for Apple Production - (R. Glenn)-
Micronutrient needs for apple production in Paxton-Woodbridge

sof,ls both for annual fertilization programs and for corrective
fertilization before orchard establishment are being studied. A
comparison of soil solution nutrient levels against traditional
soil tests as relates to fertilization needs for tree growth and
apple yield is continuing since present soil tests do not correlate
well. The influence of the organic pad in orchards as it effects
movement and tree uptake is also part of this study.
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Fertilizer Movement Under a Spruce Forest - (R. Struchtemeyer)- - -

The movement of surface applied materials in the soil sur-
face of  a native spruce forest is  being evaluated .  N,  P ,  and K
rates of 0 to 900 kg./ha.  have  been  appl ied . Suction lysimeters
are used to collect solution samples from two depths.

Soil Test Development - (R. Struchtemeyer)^____-

Rapid soil  test methods are being developed that will  be
a p p l i c a b l e  t o  f o r e s t  s o i l .

Mycorrhisne  Influence Ilp~n White Spruce - (R. Struchtemeyer )- - -

A  s tudy  o f  the effect of mycorrhizae on  the  ab i l i ty  o f  whi te
spruce to take up nutrients is continuing.

= -So lut ion-Plant  Re lat ionships  With  Spec ia l  Reference  to
N u t r i e n t  Ral.ance  in Potatoes - (E. L o t s e )--_-___._~.

The objective of  the research is to determine the relation-
ship  between:  i on  act iv i t ies  in  so i l  so lut ion ;  f ree  energy  o f
ion  t ransfers  between soUs and soil  solution; concentration of
l a b i l e  j.o”s; ion  sorpt ion  capac i ty ; rate  o f  i on  re lease  f rom so i l
as these factors influence yield and composition of  potatoes.

M o v e m e n t  of>- Metals in So3~ls  - (E. Lotse )- - -

The  objectf~ve  of this study is to develop and test two and
three dimensional hydrodynamic models to describe the transport
of heavy metals in water, flowjng through so i l s  o f  vary ing  phys ica l ,
chemical, and mineralogical composltio”.

&and  Development Alt.ernativrs - (W. Mi~tchell)-.-~_-

The development of coastal Maine in an orderly  and reasonable
manner using soils as a” interpretive basis is investigated with
alternative models developed for various land uses.

.

.
NitrateMovement  as Influenced by SJodic  and fillic-Like Horizons -- .- __-_-- -_

(R. Rourke)
_-.__.__

Sojl~ soluti~on  nitrate levels are being monitored using suction
l.yslmeters. Potatoes are rotated annually with buckwheat and N is
applied only to the potatoes at rates of  0,  168,  228 kg./ha. S o i l
solution samples are removed from the spodic and argillic-like
layers at bi-weekly intervals when soil  is  not frozen.
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Pesticide Container Land-fill - (R. Rourke)

Pesticide containers were crushed and buried in a Caribou
loam. Samples are removed and tested for pesticide contamination
using suction lysimeters.

Soil Series Characterization Study - (R. Rourke)

Soils are sampled at five locations separated by at least
one mile. Each sample is analyzed for stone volume, texture,
water retention, bulk density, pH, organic carbon, Ca, Mg, K, Na,
exchange acidity on an horizonal basis. Composite analyses are
developed. New series are analyzed and identified in this
manner as an assistance to the soil survey of the big woods area
of Maine.



REPORT OF THE PENNSYLVANIA STATE UNIVERSITY EXPERIClBNT
STATION REPRESENTATIVE

Roy P. Matelski

The present staff in Pennsylvania's Basic Soils Inventory are --

Dr. Roy P. Ilatelski, Prof. of Soil Genesis and Morphology
Dr. Robert L. Cunningham, Prof. of Soil Genesis and tlorphology
Dr. Roger Pennock, Jr., Assoc. Prof. of Soil Genesis and
Morphology

Dr. Gary W. Petersen, Assoc. Prof. of Soil Genesis and
Morphology

Dr. Edward J. Ciolkosz, Assoc. Prof. of Soil Genesis and
Morphology

Mr. Richard M. Pletcher, Scientific Aide
Miss Barbara Grove, Secretary
Dr. Raymond P. Shipp, Asst. Prof. in Agronomy Extension

Since reporting in 1974 the Pennsylvania Basic Soils Inventory
has included not only the research and field service activities
but also an expanded teaching program. Por example --

Courses Taught by Soil Survey Staff
During 1975 Calendar Year

Semester No; of
Course Credits Students

Soil Resources and Land Use 3 213
(2 semesters)

Soil Morphology, Mapping, 3 29
and Land Use

Soil Genesis and Classifi- 3 17
cat ion

Forest Soils 3 53
Soil and Water Conservation 3 26
Soil Judging 1 12
Soils and Environmental 3 32

Quality 382

Student
Credits

639

87

51

159
76
12
96

1122

Graduate students (3 - Ph.D.; 6 - M.S.) in Soil Genesis and
bbrphology.

It is significant that many students not in agriculture are
becoming interested in soils as an essential component of the
environment. We as soil scientists have a great challenge and
responsibility to stimulate this interest and to open student’s
eyes to the many ways that soils are “the staff of life.”

PSU-1



Research included the improving of methods of soil mapping and
providing soil information to land users by using cells located
and identified by a data base. Because many of the computer
techniques are already available, the major thrust is the field
gathering of soils data compatible with the computer.

Spectral reflectance data obtained by LANBSAT (ERTS] for 62,000
ha. of rugged, mountainous terrain were digitized and classified
by computer to obtain land and soil resource maps. Merging of
the October and May scene data improved the separation capabil-
ity. Mapping by an experienced land resource evaluator increased
the precision of the mapping units with a minimum (3 days) of
on-site investigation.

In 1972, an interdisciplinary group was established, called the
Office of Remote Sensing for Earth Resources. This group con-
sists of faculty and graduate students from the Colleges of
Agriculture, Arts and Architecture, Earth and Ilineral Sciences,
and Engineering.

Data from the Landsat,  Skylab and aircraft have been used to
ascertain the usefulness of remote sensing techniques in the
areas of natural resources and land use inventory, geology,
biology and environmental quality. Specific results include --
mapping of anthracite mine spoils from aircraft in eastern
Pennsylvania; mapping of strip mines and acid mine drainage
in central Pennsylvania; studies of land use in the Harrisburg
and Philadelphia areas; techniques of previously unknown line-
aments of geologic features and correlation of these with known
mineral deposits; mapping of Gypsy moth defoliation and vege-
tation affected by air pollution: and inventory of land resources
and vegetation in selected areas. Both land photointerpretation
techniques, computer processing techniques and computer programs
have been developed and used effectively in this research. Sup-
port has been received from NASA; the Army Corps of Engineers
for floodplain mapping along the west branch of the Susquehanna
River; and from the Susquehanna River Basin Commission to pro-
vide land cover maps of watersheds at a scale of 1:24,000.
Financial support of the Office for Remote Sensing has generally
been at a level of approximately $150,000 per year.

Base saturation with PSA on selected samples contributed to more
accurate soil mapping in 12 attended county field reviews. More
complete laboratory analyses nationally correlated and made more
useful surveys in two counties. The data were processed by dig-
ital computer; tables were prepared and stored on magnetic tape.
Soil moisture characteristics, permeability and hydraulic con-
ductivity of all horizons of the Murrill  and Hagerstown soil
series have been initiated.

Soil factors associated with landslides indicated a greater than
35% clay content; high (40-709) content of expandable minerals
in the soil clay and abundant slickensides in the B horizon.



Soil properties were used to separate and assist in delineating
flood-prone alluvial soils which differ by 1500 years in age
(Cl4). Cambic  horizons appeared to form in less than 200 years
and are still present after 2000 years of soil formation.

Soil fragipan prism faces receive material from overlying ho-
rizons. These materials apparently move under two different
processes resulting in a bimodal distribution of particle sizes
in the prism face area.

‘line soil studies indicate that salt content in the middle and
lower parts of the profile may contribute to poor plant growth
noted on mine soils. A two-year field study was started on the
interactions of acid mine water and soils. This study will
field test the feasibility of using soil as a renovating medium
for acid water.

Publications since the 1974 NESSWPC report include:

Beers, W. F.. E. J. Ciolkosz and L. T. Kardos. Soil as a
medium for the renovation of acid mine drainage water.
Fifth Symposium on Coal Mine Drainage Research. National
Coal Associat ion.  Washington,  D.C. pp.  160-171.x

Ciolkosz, E. J. and R. M. Pletcher.  Laboratory procedures of
the Pennsylvania State University Soil Characterization
Laboratory. Agron. Series 36:114 pp, 1974.

Ciolkosz, E. J., G. W. Petersen, R. L. Cunningham, R. P.
Matelski and R. Pennock, Jr. Characteristics, interpreta-
tions and uses of Pennsylvania soils developed from cherty
limestone materials. Pa. Agr. Exp. Sta. Pros.  Rept. 341:lOS
PP. 1974.

Ciolkosz, E. J.
/lorizons.

Minesoil sampling in Pennsylvania. Soil Survey
15(4):18-20. 1974.

Cunningham, R. L.. G. W. Petersen, R. W. Ranney, R. P. Hatelski
and E. J. Ciolkosz. Laboratory data. Soil survey Northampton
county, Pa. USDA-SCS,U.S.  Govt. Printing Office, pp. 109-
113. 1974.

Cunningham. R. L., E. J. Ciolkosz, R. P. Matelski, G. W. Petersen
and R. Pennock, Jr. Characteristics, interpretations, and
uses of Pennsylvania soils developed from colluvium. Pa. Agr.
Exp. Sta. Frog. Rept. 344:50 pp. 1974.

Hatelski,  R. P. Soil type and trickle irrigation. Pa. Fruit
News 53(4):42-44.  1974.

-

Matelski, R. P. Soil series of Pennsylvania -- catena diagrams.
7th edition. Agron. Series 37:96 pp. 1974.
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Uatelski.  R. Vineyard soils for Pennsylvania. Proc. 7th Pa.
!qine  Conference: 83-95. 1974.

Matelski,  R. P. The field percolation rate of Pennsylvania
soils for septic tank drainage fields. Pa. Agr. Exp. Sta.
Progress Rept. 345:35 pp. 1975.

Matelski, R. P. Soil series of Pennsylvania -- catena diagrams.
Eighth edition. Agron. Series 41:lOO pp. 1975.

Xatelski,  R. P., R. L. Cunningham, L. T. Johnson, R. W. Rann8y
and others. Laboratory data. Soil survey of Franklin county,
Pa. USDA-SCS, U.S. Govt. Printing Office. pp. 110-118. 1974.

Matelski, R. P., R. L. Cunningham, R. Pennock. Jr., G. W.
Petersen and E. J. Ciolkosz. Progress report of the basic
soils inventory, July 1, 1973 to June 50, 1974 to Pa. Dept.
Environmental Resources. Agron. Series 38:43 pp. 1974.

Matelski, R. P., R. L. Cunningham, R. Pennock, Jr., E. J.
Ciolkosz and R. F. Shipp. Progress report of the basic soils
inventory, July 1, 1974 to June 30, 1975 to the Pa. Dept. of
Environmental Resources. son. Series 42. 1975.

Ilatelski,  R. P., R. L. Cunningham, R. W. Ranney. E. J. Ciolkosz
Andy staff of The Pa, State Univ. Soil Characterization Lab-
oratory. Laboratory characterization data. Soil survey of
Venango County, Pa. USDA-SCS, U.S. Govt. Printing Office.- - - -
pp. 74-80. 1975.

biatelski,  R. P., R. W. Ranney, G. W. Petersen, R. L. Cunningham
and E. J. Ciolkosz. Laboratory determinations. Soil survey
of Bucks and Philadelphia counties, Pa. USDA-SCS, U.S. Govt_.
Printing Office. pp. 116-124. 1975.

Palkovics. W. E., G. W. Petersen and R. P. Matelski. Perched
water table fluctuations compared to streamflow. Soil Sci.
Sot. Amer. Proc. 39:343-348.  1975 .

Pennock, R., Jr., G. ?I. Wood, P. W. Shogren, Jr., K. G. Reinhart,
V. C. Miles, and P. Younkin. The forest soil. Chapter 3 in
Clearcutting in Pa. pp. 21-32. School of Forest Resources,
College of Agriculture, The Pa. State Univ. 81 pp. 1975.

Pennock, R., Jr. Forest soils. Pa. Forest Resources: 23.
Pa. Agr. Ext. Ser. 4 pp. Sept. 1975.

Ranney, R. I’!.  , E. J. Ciolkosz, G. !‘I. Petersen, R. P. Matelski,
L. J. Johnson and R. L. Cunningham. The pH base-saturation
relationship in R and C horizons of Pennsylvania soils. Soil
Sci. 118:247-253. 1974.-
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Ranney, R. W., E. J. Ciolkosz, R. L. Cunningham, G. I’l. Petersen
and R. P. Natelski. Fragipans  in Pennsylvania soils: proper-
ties of bleached prism face materials. Soil Sci. Sot.  Amer.
Proc. 39:695-698.  1975.- -

Simpson, T. IV. Land resource mapping with satellite spectral
data. !,!. S. Thesis. The Pa. State Univ. 78 pp. 1975.
(R. L. Cunningham, advisor)

Stern, J. H., J. VI.  White, R. L. Cunningham and R. H. Cole.
Relationship among irrigation-media regimes and plant growth.
Plant and Soil 43:433-441. 1975.

Stout, I’f. L. and E. J. Ciolkosz. VAW stabilization of broken
fragipan material. Soil Sci. 118:405-511.  1974.



REPORT OF THE F&ODE ISLAND
AGRICULTURAL EXPERIMENT STATION

W. R. Wright

- 3anuary 1976 -

This report summarizes the progress on various research
projects for 1974-75 in support of the National Coopera-
tive Soil Survey Program.

1. Water-Table Measurements

This Is a continuing study with observations currently
being made on 10 different soil series. After three
years of measurements the following relationships
have been found.

a) Well drained soils: No water-table within 5
feet of surface.

b) Moderately-well drained soils: No water-table
above 18 Inches, but at or above
36 inches for about 50% of the
year.

cl Poorly drained soils: Water-tables at or above 18
inches for about 60% of the
year.

d) Very-poorly drained soils: Water-tables never
dropped below 18 Inches and were
at the surface of the ground
for nearly 50% of the year.

2. Soil Characterization Studies

Morphological, chemical, and physical analyses were
completed on 6 soil series.
Mansfield, Paxton, Windsor).

(Agawam, Au Gres, Enfield,

3. Municipal and Industrial Waste Disposal

Three years of study with industrial wastes on a Windsor
loamy sand and an Enfield silt loam soil have provided
information as to maximum rates of application without
endangering environmental quality. This study is also
providing Information on changes In soil properties as
a result of these applications and the duration of these
changes. Soil properties being Investigated includes
nitrogen, zinc, organic carbon, soluble salts, and
Infiltration rates.

A project involving heavy metal adsorption by major
anf~l~a_in  Rhnrle1slanrl_hfis  IIIS~ heen lnit.lnt.~d~ IS?
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4. Freshwater Wetlands

Preliminary investigations were carried on in 1975 to
correlate various soil conditions and properties with
wetland vegetation. Examinations of water-table depths,‘
P*, nitrate-N, and organic matter provided evidence of '.
seasonal trends and interdependencies. No one factor 'L
alone appeared to be responsible for the distribution
and abundance of wetland flora. The classification of
organic materials (i.e. flbrlc, hemic, sapric) appeared
to be correlated with water-table fluctuations but were
not related to specific wetland species.
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INTRODUCTION"

The 1974 Conference was deemed a success by most of Its participants.

These paragraphs point out a few of the highlights of the conference and scme

administrative details about this and future conferences.

In the past most of the commlttee  work for these biennial conferences has

been done in response to charges from committees  of the National Soil Survey

Work Planning Conference, which meets in alternate years from the regional

conferences. Since the 1973 National Conference operated under a new format

(there were discussion groups, instead of committees, that considered wide-

ranging topics) that resulted in no direct charges for consideration by t-e-

gional camittees, the executive comnittee for this conference (B. G. Watson,

J. D. Rourke, and D. S. Fanning) had an opportunity to direct committees  and

charges toward what were considered the most  pressing regional needs. I have

personally felt that our regional conferences, in the past, have tended to be

too hypnotized by charges etc. from the national level. I hope that we won't

return, entirely at least, to the old ways.

We must, however, continue to cooperate with the National Conferences --

and It should be pointed out that the executive comnittee  for this conference

was guided to a considerable extent, in selecting topics needing consideration,

by what transpired at the 1973 Natlooal  Conference. In many cases national and

regional problems  do coincide.

One new departure at this regional conference was a committee on the legal

aspects of the use and interpretations of soil surveys. This Is a reflection

of the fact that soil survey infoimation  is being used more and more In de-

veloping regulations dealing with land use. It appears that some sol1 scientists

-5 by D. S. Fanning, Chairman, 1974 NESSWPC, for the Executive Comnittee,



will become more

about developing
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involved~with  envIronmenta l a w . We also need to be thinking
*

good guidelines for land use, based on soil properties, so that

environmental laws can reflect our best knowledge. Another new committee, the

one on using soils for waste disposal, is also addressing itself  to similar

problems -- by working on guidelines for the use of soils for waste disposal.

The reports of these cormnittees  tell their stories more completely and won’t be

discussed in more detail here, However, there was much interest in the work of

these committees and they, like several of the others, will be standing com-

mittees -- carrying on their work by correspondence and other means in the

interim between conferences.

A committee on soils that have been hlghly influenced by man took a positive

look at the extent,  properties, kinds, and a classification scheme, for such l
s o i l s  ( e . g . strip mine soils, man-made urban soils). A considerable amount of

research is commencing  in this area. .It seems long overdue in view of the ex-

tent and the intensive use that many of these soils are or will be receiving.

We must view these materials as soils and give them the attention they deserve.

This committee has helped this to happen. It also makes us aware that attention

needs to be given to the best ways of building soils (from waste materials, etc.).

If an area is to be disturbed there must be a best way to put things back together.

Perhaps this is more a!; engineering problem, but soil scientists know more than

engineers about many of the propertles  of soil materials and about what consti-

tu tes  a  desi rable  soi l  prof i le . Also, soil scientists are being asked to map

the man-made soils. So why shouldn’t we-give some advice on how they should be

b u i l t .

The other committees, although not mentioned specifically here, all worked l
very hard. Their reports deserve the attention of soil  scientists and

3
_ - -



3

l administrators who are involved with soil survey programs -- and even of those studen

and members of the general pub1  ic interested in specific problems. The executive

committee thanks all the committee chairmen, vice chainen  and members for their

many  contr ibut ions.

Some committees and conference participants felt that there should be re-

gional soil  survey-related research projects in our region. It was pointed out

that other regional soil survey groups do have such projects. Projects were

suggested by two committees -- on soil moisture regimes (by the soil moisture

committee) and on fragipan properties and genesis (by the committee on family and

s e r i e s  c r i t e r i a ) . It was agreed to pursue one in the area of soil moisture re-

m

gimes, particularly with respect to water tables -- but perhaps also considering

the non-saturated zones. It was felt  that better moisture regime Information, es-

pecially considering landscape hydrologic dynamics, is needed to answer questions

pertaining to sol1 and water pollution as well  as to crop production. Against my

b e t t e r  j u d g m e n t  I agreed to try to do a draft outline for a project. Ron Yeck has

agreed to give me some assistance on this. If anyone has ideas that they would like

to see go Into this, please send them to Ron or to me. One of the problems is to

get techniques to measure watkr tables in soils with slowly pervious horizons (this

t les  In  wi th  fraglpans). Some thought is going into this and we hope to field

test some techniques in Maryland.

An approach that would seem interesting would be to look at existing water

table data, and perhaps to collect more, to see If the high and low points of water

table fluctuation  patterns can be predicted with reasonable accuracy from a small

number of measurements (perhaps one In summer and one in winter). This wouldn’t

0
allow for an examination of landscape water movement dynamics but could lead to

some water table information for many soils in a short period of time and to tech-

n iques for  get t ing  i t  for  o thers .

I Gc ,
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A standing regional soil taxonomy committee was set up at the conference.

This committee is to consider any suggested changes in Soil Taxonomy  that are

initiated in the region and funnel those deemed worthy of consideration to

Washlngton. The committee will presumably also react to suggestions from else-

where if they are sent to the region for consideration by Washington. The re-

gional corrvnittee  members and the years that they are to serve on the corrvnittee

are J. 0. Rourke (SCS,  permanent chairman), Sid Pilgrim (SCS, 3 years),  Keith

S c h m u d e  (SCS,  2 years), Ray Marshall (SCS, 1 year), Bob Rourke (Expt. Stas., 4

years),  Dick Arnold (Expt.  Stas.,  3 years),  and Del Fanning (Expt.  Stas.,  2 years).

A new event at the 1974 conference was an evening session devoted to seminars

by some of the participants on sabbatic leave and other extraordinary soil survey

related experiences. This helped to lend scme national and international per- a

spective to our meetings, a n d  I think it is fair to say that a good time was had

by all  who attended this sl ightly long-winded session. Thanks to al l  who parti-

cipated. Some speakers even prepared a written version of their talk for the

Proceedings.

Thanks also to the Experiment Station representatives who reported on the

soi l  survey re la ted act iv i t ies  In  the i r  s ta tes . These reports were very informa-

tive and they help us all to keep In touch with what is going on in the various

states.

Thanks are also extended to Bill Johnson and Linda Bartelll, representing

the SCS Washington Office, for their talks and discussions with the group. Thanks

also to Mel Davis for bringing us admlnlstrative  views from the NE Regional Techni-

cal Serv ice Center in Upper Darby and to Bob Hilliard, SCS State Conservationist

in Connecticut, for his views on legal aspects of soil survey-land use problems l
in Connect icut. Thanks too to Ed Ciolkosz  for his fine report on the 1973 National

Work Planning Conference.

_c -.
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An apparent oversight by the executive committee was the failure to invite

an Experiment Station administrator to attend and speak to the Conference. Thought

should be given:to this for future conferences.

Pertaining to future NE conferences -- Bruce Watson (vice chairman for this

conference, doing yeoman work including the organization and assembly of these

Proceedings) moves up to Chairman for the 1976 Conference. Dick Arnold was

elected as the new vice chairman (Chairman for 1978). John Rourke continues to

serve on the executive committee.

It was pointed out at this Conference that our group has no written by-laws

for  i ts  operat ion. Such a document would be helpful at times, e.g. in determining

who should represent the Northeast Experiment Stations at the National Work

Planning Conference. It was decided that the executive committee for the 1976

Conference should develop some by-laws for discussion and possible adoption at

the 1976 Conference. John Rourke volunteered to contact the western regional

group, who are supposed to have some good by-laws.

Also discussed was whether future conferences should always be in New York

in January. The consensus was that the exeuctive  committee should look into,

and strongly consider, having the next conference at some other location and at

some other time of the year --  when it  might be possible to have a f ield tr ip

to look at soils.



I--

*

NORTIIEAST  SOIL SURVEY WORK PLANNING CONFERJZWX

Taft Hotel

New York City

January 7-11, 1974

Mor.day  - Jama&__--

I:00 - I,:10 p.m.

1:lO - I~:30 p.m.

1:30 - 1:45 p.m.

1:45 - 2:30 p.m.

2:30 - 3:00 p.m.

3:OO - 3:30 p.m.

3:30 - 4:15 p.m.

4:15 - 4:45 p.m.

4:45 - 5:oo p.m.

7:30 - 10:30 p.m.

Speaker

F. P. 14iller

Roger Pcmmck

Di~ck Arnold

Gerry Olson

Opening Business - D. S. Fanning

Remarks, R. PI. Davis (Director, NE RTSC,
USDA SCS)

Remarks, R. L. Hilliard (USDA SCS State
Conservationist, Connecti~cut)

Soil Survey Objectives  - W. M. Johnson

Break

Modern Thrust in Soil Survey Interpretations -
L. J. Bartelli

Published Soil Surveys in the Future - I,. J.
Bartelli (Discussion Lcadcr)

Report on 1973 National SSWC - E. J. Ciolkosz

Discussion of Interaction between Regional and
National Conferences - E. J, Ciolkosz
(Discussion Leader)

Evening session

Reports on J.eaves and Other Extraordinary
Experiences

Topic

Soil and Land Use Problem in California

Aspects of Soil & Water Managewnt under
?Ionsoon  Climatic Conditj.ons  in Central India

Conucos and Tatucos in Venezuela

Yemosols, Solonchaks, Quanats, Kavirs, and
Land Use in Iran

-l-
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Bob Rourke Activities at Upper Darby

Del Fanning B&n UsW. van Deutschl~and

Tuesday - 3x1~ 8-- -

8:OO - ll:oo a.m. Progress Reports on Soil Survey Research by
Experiment stations

11:oo - 12:oo a.m. Meetings of Committees

Cononittee  and Chairman__--___--~--__-_

1.

2.

5.

6.

1~0.

12:OO -

l:oo -

2:oo -

Legal Aspects of the Use & Interpretations of Soil Surveys.
Chr: K. G. Stratton

The Use of Soils for Waste Disposal. Chr: D. E. Hill

Soil Moisture Regimes. Chr: G. 3. Lntsbaw

Soils Rclfcctj~ng  a Fligh Degree of Physical Disturbance by
Man. Chr: R. M. Smith

Forest Soils. Chr: R. Farrington

l:oo p.m. Lunch

2:oo p.m. Continue Committee Work

5:oo p.m. Meetings of Committees

Committee and Chairman

3.

4.

7.

8.

9.

11.

Guidelines for Overcoming Limitations of Soils for Different
uses. Chr: K. 0. Schmude

Soil Survey Interpretations. Chr: R. L. Elarshall

Criteria for Classifying Families 6 Series. Cbr: R. U. Arnol~d

Histosols and Tidal Marsh Soils. Chr: S. A. I,. Pilgrim

Soil Survey Research Needs & Priorities. Chr: C. S. Holzhey

Remote Sensing in Soil Surveys. Chr: G. W. Peterson

-2-
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Wednesday - January 9

a:00 - 12:oo a.m.

12:oo - 1:OO p.m.

l:oo - 4:30 p.m.

Thursday - January 10

8:00 - 12:OO a.m.

12:oo - l:oo p.m.

l:oo - 3:oo p.m.

3:oo - 3:30 p.m.

3:30 - 4:30 p.m.

Friday - January 11

8:30 - 9:30 a.m.

9:30 - 10:30 a.m.

10:30 - 1l:OO a.m.

11:oo - 11:30 a.m.

Committce Reports (l-Z-3)

Lunch

Committee Reports (4-5-6)

Committee Reports (7-8-9)

Lunch

Committee Reports (10-U)

Break

Report of NE Soil Research Cqmmittee Meeting

Natural Soil Group Maps for State Land Use
Planning - R. I.. Shields (presentation and
discussion leader)

Business meeting - 1). S. Fanning
1. Reaction to Common Particle Size Scale

Proposal of SSSA Particle Size
Distribution Committee

2. Setting up Regional Soil Taxonomy
Committee

3. Election

Break

Concluding Remarks - J. D. Rourke

-3-
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BUSINESS MEETING

The meeting was called to order by Chairman, D.S. Fanning, and the
following items of business were discussed and acted on.

One discussion centered on the possibility of reaching agreement on
particle sizes with other disciplines. It was moved and seconded
the N.E. group would be agreeable to .0625 to .002 mm for silt and
less than .002 mm for clay.

The location of the next conference was discussed and it was moved
and seconded that the executive committee consider a different meeting
site for the 1976 conference.

John Rourke outlined the proposed procedure for the next National
conference to be held in Orlando, Florida. The eight committee chair-
men will prepare reports by June and revise and send to the entire
conference by October. Four discussion groups will review all
reports and the reporter from each group will meet with the
respective committee chairmen to develop a report for the conference.

It was moved and seconded that the Executive Committee develop
proposed by-laws for the operation of the N.E. group.

John outlined the operation of the regional soil taxonomy committees.
The committee will react to suggestions from conference committees,
regional soil taxonomy committees, and individuals. The regional
committee members and the years that they will serve follows.

J.D. Rourke, Chairman SCS
R.V. Rourke - 4 years
R.W. Arnold - 3 years
D.S. Fanning - 2 years
S.A. Pilgrim - 3 years
K.O. Schmude - 2 years
R.L. Marshall - 1 year

Other comments by the participants follows.

Executive committee should consider legislation and laws that might
affect soil survey. Suggested that someone should speak on this at
the next conference.

Suggested that we have a committee to arrange for a symposium and
joint projects within the region.



SOIL SURVEY OBJECTIVES

Presented by William M. Johnson at the Northeast Regional Soil Survey
Work-Planning  Cocference, tiev York City, Jaouary 7, 1974.



The complex and multiple demands on the Natiou’s  soil resource base

are increasing and will continue to increase more rapidly in the future.

These demands are directly related to the continued growth of the Nation’s

population, the concentrating of selected activities by geographical areas,

and the expanding demands for goods and services. The resulting land-use

patterns created by these demands directly affect the social, economic,

and physical well-being of all people. In some places

have restricted the potential opportunities for people

play. A lively soil survey program is in the national

land-use patterns

to live. work, and

interest, therefore,

so that needed soil information will be available to public and private

decision-makers. Land use that is directed by policies and procedures

based on soil surveys and evaluations will be in the best interest of all

the people,

1



SOIL SURVEY OBJECTIVES

The objectives of the soil survey program are to complete soil surveys,

including publication, of all land in the United States and the Caribbean

Area and provide this soil information to the people making land-use

decisions.

Long-Range Soil Survey Goals

I

To complete, by the year 1998 and sooner if possible, field

mapping and publication of a well-designed soil survey on all

land in the United States and the Caribbean Area.

Degrees of Intensity of Soil Surveys

-Soil surveys are made at varying degrees of intensity depending on the

complexities%f  the soil patterns and the intensity of uses for which-_

. surveys are made. In the beginning, 75 years ago, soil surveys were of small

scale and rather general. As technology became more refined and~complex, as

farmers' management skills increased, and as soil surveys began to be used

for man; non-farm land-use decisions, the need for a larger scale and more

detail became obvious.

In order to provide the kind of soil spatial and behavioral data

required in n given area, it is important to design the soil survey carefully.

To achieve our goals efficiently, the correct level of survey intensity

should be carried out.

2



G@leral  soil Maps

General soil maps are soil maps not drawn directly from field obser-

vations but compiled from other data. They are not considered to be

soil surveys. They are useful for town-and-country planning in counties.

multi-county areas, resource conservation and development projects, and

for general planning in states, river basins, and multi-state regions.

Scales generally are 2, 3, or 4 miles to the inch for county general sol.1

maps. The preferred scale for state general soil maps is 1.:1,000,000.

A new soil map of the United States is being compiled at the scale

1:1,000,000. The goal is to complete and publish this map by 1983.

Special Area Soil Surveys

Soil surveys on islands of the Pacific such as Guam, American Samoa,

etc., are highly desirable for the planning and development of these areas.

We have aut~horjty for making soil surveys of these islands, but limited
,__ ._~
resources and priorities have prevented their being made as yet. Studies

are being made and recommendations developed. When the resources are

available, soil surveys at the intensity needed for such areas will be made.

Resurvey of Obsolete Surveys

The normal useful life of a soil survey is about 25 years. Resurvey of

an area is justified by advances in technology of soil science and by changes

in land USC that result in a more intense use of an area.

Au area may be resurveyed when it is determined that the existing soil

survey is obsolete because it has the wrong kind or level of detail, or both.

A resurvey is carried out in the same way as any new soil survey.

3



Minimum Acceptable Standards-__

Soil surveys are the primary basis for many kinds of land evaluations

l (for taxation, rent, sale, loan, etc.) and for a host of use and management

decisions many of which are extremely costly. Increasingly they are used

to predict the environmental impacts of development activities and as a

tool for land use and development regulation. Soil surveys must, therefore,

be accurate, consistent, and reliable within defined limits. They all must

be able to stand the twin tests of scientific and legal inquiry.

The minimum acceptable standards of quality of the National Cooperative

Soil Survey are set forth in the Soil Survey Manual, soil memoranda, special

handbooks, and official guides. Quality control of soil surveys is achieved

normally through initial, progress, and final field reviews and established

a .soil correlation procedures. Line and staff offices share responsibility

for quality control of soil surveys.

Soil Survey Investigations

The goal of soil survey investigations is to support field operations

and soil survey interpretations by scientifically sound research. The

primary soil investigator in the soil survey program is the field soil

scientist. 1n any soil survey, however, questions arise that cannot be

answered with the tools available in the field or that require specialized

knowledge in certain areas of soil science or related fields. The primary

function of the soil survey investigations units is to provide help in

these situations. The soil survey investigations units also conduct studies

that by their nature are done more effectively at a regional or a national

lellel, and they assemble information on soils or factors that influence the

use and the management of soils and make it available to the soil scientist

in the field. The use of remote sensing techniques is a part of these studie;



II

To make these soil surveys and interpretations available

to large numbers of people for decision-making.on  a wide variety

of uses. The most impo:tant uses are farming, ranching, forestry,

recreation, highway planning, construction of pipelines and air-

fields, town-and-country planning of residential, industrial, and

commercial development and locating areas of potential flood

hazard. Soil surveys are needed for programs to protect the

resources and improve the quality of the environment.

Individual land owners, engineering and development firms, and planning

and regulatory agencies require soil'surveys for decision-making. Currently,

land-use planning activity at local and state levels is causing vigorous

demands for more soil surveys.

_ ..--
-Ssil Survey Interpretations

The main objective of soil survey interpretations is to predict the

behavior of different kinds of soils for specific uses, based upon observed'

relationships between soil properties and soil behavior. Interpretations

are needed not only for current uses of the soil, but also for uses which

may reasonably be expected in the future. Here we may be restricted by only

two factors--one is the possible lack of knowledge about behavior in the

potential use, and the other is lack of imagination or insight as to what

are the potential uses of soils in eiven areas for which soi. Interpretations

should be developed.



Reproduction and Distribution of Soil Survey

Published Soil Surveys

It is an objective of the Soil Survey

surveys as soon as possible after the soil maps and

manuscript are ready. The published soil survey is

of the original data from each soil survey area. A

Department of Agriculture publications is used.

to publish soil

the accompanying text

the principal record

standard series of

Interim and Special Reports

The Soil Survey is responsible for making reliable soil

survey information available to local users before it is published in the

regular series. It is the policy to do this through interim

and special reports. All of these reports must be thoroughly reviewed before

they are released to ensure that they are of high quality, accurate, techni-

cally correct, and consistent. Duplication of effort in their preparation
,-

--2nd the preparation of the manuscript for the published soil survey must be

avoided.

Interim reports may be for part or all of a soil survey area. S u c h

reports usually consist

and interpretations.

Soil Information System

of copies of field sheets and supporting descriptions

The Soil Information System is intended to improve the processing of

soil survey data so that the large volume of soil information available can

be effectively used by technicians and others to provide extent and location

of soils suitable for specific.crops and other uses; to reduce costs of soil

survey publications by preparing tables, charts, and maps needed for ?ublica-

tion and to recall data which will aid in the classification and correlation

of soils nationwide.
6



‘Updating of Old Interpretations

Some published soil surveys have soil maps that are of good quality

but the accompanying interpretations need updating: If new interpretations

are needed, a supplemental text r+ay be prepared to provide the needed

interpretations. A plan for updating the interpretations should be prepared.

The updated interpretations are prepared using the latest guides, criteria

and standards.

I I I

To provide people with detailed interpretations for use in

planning specific areas that are being developed.

Soi l  sc ientists , conservationists, and engineers are requested to make

an increasing number of on-site technical soil investigations so that sound

land-use decisions will be made for specific sites or tracts of land. The
., ~c-

-litimber  of these requests has increased yearly. On-site investigations ate

necessary for specific site selection and for design criteria for such uses

as commercial, residential. or industrial development, as well as for dams

and other structures.

IV

To help SCS staff, legislators, cooperating agency people.

and other governmental officials to understand the potentials

of soil resources and the importance of knowing their limitations

for various uses.



Users must understand soil information and be able to use it

ef fect ively . Training is necessary to insure that people understand the

l potential and limitations of soil resources for varXous uses. When soil

information is released we should try to help users, representatives of

users, and key leaders and officials to understand the use and limitations

of the soil information they have.



mDI%h’  THRKX  IN SOIL SURVEY INlXRPIETATIONS

- Lindo J. Bartelli

As we look ahead in the soil survey program we can predict with

confidence that demands for soil survey will continue to increase. The

demands will outstrip our capability to produce unless we adopt more

efficient techniques in both making and using maps. This discussion will

deal with using maps which is the care of soil survey interpretations. The

modem thrust in interpretations reflects ways and means for making our

soil maps most useful in a language understood by the user. Too many of our

interpretations are made in a language peculiar only to the soil scientist.

The modem soil survey interpretation program reflects the following guide-

lines.

1. Present alternative practices designed to overcome limitations for

non-farm soil uses.

2. Adopt a more positive approach for presenting soil interpretations,

including analysis of potential or suitability for given land uses.

3. Provide national guidelines and procedures for special and interim

reports. We propose to improve the quality of both soil maps and

interpretations. tir objective is to keep duplication

4. Develop guidelines that can be used to predict

various uses of soil will have on the environment.

5. Adopt automatic data rrocossing  techniques.

to a mininnxn.

the impact that

-

Presented= the Northeastern Soil Survey Work Planning Conference, New York
City, New York, January 7, 1974.
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Soil use is varied, complex and competitive. This demand generates

interpretations of high quality and as complete as possible. We strive

to foresee as many uses that we can.

Soil Survey Interpretation

Soil surveys continue to be an integral part of the farm management

system. The soil survey input has become more sophisticated. In addition

to predictions of yields, fertilizer needs, drainage requirements, water

spreading criteria, and other requirements, the soil’s capacity to lock up

excess phosphate, pass nitrates, and degrade pesticides is considered.

The impact of the management system on the environment is evaluated. In

addition to having a favorable cost input/output ratio, fanning should not

pollute the environment. Farming practices need to be geared more closely

to the soil’s behavior pattern.

Work in Louisiana shows that denitrification rates are related to

drainage. Well drained permeable  soil passes nitrates into the ground

water readily. Yield response curves should be formulated for each major

soil. Application rates should not exceed the Plants’requirem-nt  t~l-

optimum growth. Nitrogen applied in excess of the point of maxunum  return 11,

this soil with a “flushing” moisture regime has a good chance of polluting

the ground water. Nitrates will not flush out of this soil; the second gray

layer indicates perched water and a good chance for denitrification.

Pesticides also have unique interactions with soils. Atrazine passes through

Fayette silt loam readily.
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Use of Soil Maps in Forestry

The use of soil survey in forestry also has grow.  The potential

for wood production can be developed and used to determine the most suitable

woodland management. Being under tree cover is not the only justification

for woodland management; it must provide economic incentive and contribute

to the economic growth. If not sufficiently productive, woodlands can

be managed for aesthetic values, water storage, or recreation and still

enhance the environment. Not all woodland is treated the same.

Fdaphic  Planni.ng

The serious attempt to clean up the rivers, lakes, countryside, seashores,

and cites,and the urge to set aside refuge for wildlife and havens for city

dwellers have rejuvenated land use planning. People also are taking a

critical view of land pollution. This leads to seeking sites that are

most suitable. It means matching a use with the proper soil to prevent

pollution of land, ground waters, lakes, or rivers. This is edaphic planning

of the,landscape. The soil scientists predict the behavior on the basis of

the soil qualities. This is not land use planning, but it is an important

input. The soil survey is an introduction to the landscape. It reveals

landscape characteristics. In addition, it provides adequate soil behavior

predictions to formulate the plan. The landscape model can now be placed

into the computer. The landscape is divided into grids which form the unit

planning cell.
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The soil map is translated into the landscape language by noting

the mst significant and dominating soil in the unit planning cell.

The unit planning cell becomes the vehicle for expressing the properties

of the landscape. It highlights the limitation of each square. It also

can be used to characterize the physiography of the landscape. More

sophisticated interpretations can be generated. The potential for

croplands reflects the summary  of various inputs. In edaphic planning,

farming should be geared to the potential of the soil. Farmland with

the best potential requires level, productive soils with a climiate

that is not limiting. If rainfall is restricting, supplemental water

nust be available. Potential for recreation use also is detennined for

each cell. The soil’s capacity for producing food and cover, its ability

to stand foot traffic wear, and its aesthetic value are some of the

considerations. Potential for urbanization includes an appraisal of

the limitations, the cost of overcoming these limitations, and the impact

that urbanization will have on the environment. Based on these edaphic

features, the computer produces an edaphic land use plan. True, some

areas are well suited for all uses, but edaphic planning highlights

the conflicts. It tends to encourage harmony between the selected use

and the soil. This kind of planning benefits society in two ways -- it

prevents soil misuse and land pollution, and it uses soils to their

full potential.



The disposal

down the streams

Land Spreading of Waste

of waste has become a critical problem. Flushing

and blowing into the atmosphere are not in favor.

The complexity of the waste products makes the problem more acute.

Secondary treatment  is not successful in removing viruses, phosphorous,

nitrogen, and heavy metals. The soil does provide an adequate facility,

and in many cases it is much cheaper than chemical treatment. Resultantly,

scientists are studying the behavior between waste material and soil

properties. We are learning to select the good performing soils. Soils

high in 2:l clays, low sand content, and with high cation exchange

capacities and low base saturations are the good performers in the removal

of cations from effluent. Soils high in aluminum and iron, low in

acidity, and with slow permeabilities are good removers of anions from

effluent.

Accelerating Publication

The ability to predict soil behavior for the many new uses has

placed a heavy demand on soil surveys. We can make a significant

contribution to environmental planning with the proper timing of soil

survey release. We are placing coordinated  interpretive data for each

series into the computer. With the use of equipment that has text-

editing capabilities, (our equipment  is the IBM 2741 Communication

Terminals and IBM 360 model 50) we are able to adapt standarized stored

data to local  surveys.Interpretations are now being fed into a computer
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at Ames, Iowa. This will serve asa national bank. This is being done

for phases of series. We are getting the original drafts of tables from

this source for specific survey areas. A yield table for significant

phases in the survey is recalled from the storage unit. The party chief

adapts to the local conditions. The adjustments are fed into the

computer, and the final yield table is produced - which is ready for

printing. Other tables also can be produced to fit the particular

survey area in a like manner. Modular writing also saves time and money,

A model from an edited manuscript of a nearby survey area is stored in

the computer. It is recalled and given to the party chief for adaptation

to his survey area. Results from our pilot project in Fort Worth, Texas,

show that 60 to 75 percent of manuscripts can be automated. Time in

preparing a manuscript through the TSC level was reduced from 12 to 2 months.

Party chief time was reduced by 50 percent. Quality control is exercised

prior to storing data. A spin-off benefit is that interim or special

reports are produced  from the same storage Map drafting a1 .r t. ‘Q.,,

aut a abi f et4 “hc -4 ’ Mvame  NappIng  w.ren1  8 - w..grw ) *

negatives of soil survey atlas sheets, ready for the printer. Digitizing

and automatic drafting equipment is now being used in production and

developmental work. Once  the soil map is stored varied kinds of

interpretation maps can be generated - cheaply and timely.
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(3lallenge

As we wonder about the potentials of remote sensing and photographs

from outer space, land-use legislation currently being considered by

Congress and many state legislative bodies will have far-reaching

effects on management of public and private lands. Government  control

of land use will vary among the regions. Several states have regulatory

measures tied directly to the soil map. Maine has passed such legislation,

Colorado requires a soil map prior to issuing any permit for subdivision

development. Septic tanks are allowed only on soils rated suitable by the

soil scientist in Wisconsin. All developments around Lake I’ahoe in

California are based on soil map suitability ratings. Hard political and

economic choices must be made ifland development is to lead to better

environmental and social results.

but adequate data properly analyzed are a necessary base for sound

regulatory actions in land use. We need to develop means for predicting

soil behavior in all uses of land. In addition, our recommendations must

be .more  quantitative. This is the challenge of modern soil surveys.



1973 National Soil Survey Work Planning Conference

Edward J. Ciolkosz

As a preface to my remarks, I would like you to know that I don't
intend to try to present all that transpired at the conference, but
just what I consider significant or interesting. For a more complete
report please refer to the conference proceedings.

The 1973 National SSh'PC was held January 22-26 in Charleston, South
Carolina. As many of you know, the conference has been held in Charles-
ton for many years; last year it was suggested that the next conference
(1975) be held in Texas, most probably in San Antonio. This suggestion
apparently has not been accepted, for I've noted in some recent corrss-
pondence that the 1975 conference will be held in Charleston. (Bill
Johnson corrected this statement by relating that the 1975 conference
will be held in Orlando, Florida).

The 1973 conference followed a new format. In previous conferences
committees were organized around subject matter areas such as: Environ-
mental Soil Science, Soil Family Criteria, etc. Most of these committees
had regional counterparts, consequently allowing for a relatively good
regional-national interaction on the same subject area. The new format
for the 1973 conference centered around four subject areas: I.) operations,
2) interpretations, 3) classification and correlation, and 4) investi-
gations. Prior to the conference, questions in these four subject areas
ware distributed to aI2 participants for study. At the conference the
participants were divided into four discussion groups and each group
discussed all the questions. Each group had a recorder designated for
each of the four subject areas. In addition there were advisors assigned
to the four subject areas and they rotated between groups when their
subject area was being discussed. After the discussion, the recorders
and a designated individual got together and synthesized a report that
was presented to the conference.

It is my understanding that the question format will not be followed
at the 1975 conference. The committee approach is to be followed in
which committees will draft a report and it will be distributed to con-
ference participants prior to the conference. At the conference, the
participants will be divided into four discussion groups, and each group
will consider all the committee reports. A recorder will be designated
for each discussion group, who together with the committee chairman
will prepare a final report that will be presented to the conference by
the committee chairman.

Soil Survey Operations Report

1) Elimination of the terms detailed soil survey and reconnaissance
soil survey, and usa of only survey was discussed. In general, it was



agreed that the "se of two terms  was more workable than just one,

2) Because of increased demands for higher soil mapping production,
and the limitations of manpower as well as other needs, it was recommended
that non-professionals such as biological aids be trained as mappers,
but that they only be used in areas where there are simple soil patterns
and where the soil scientists provide close supervision. In addition,
non-professionals could also be used for inking and map compilation,

3) Publication of more than one level of generalized map in the
soil survey report was discussed; it was agreed that usually only one
was needed but its scale and type should be decided locally, according
to local needs.

Soil Survey Interpretations

1) Problems in the usa of SCS Soils-5 form were discussed. Lack
of space for recording all the different phase information was stated
as a major problem.

2) It was agreed that the kind of restrictions that caused a soil
limitation should be stated and in addition, information should be pro-
vided the user on how to overcome these limitations. This is a major
step in the right direction I think, away from a very conservative past
position. I remember some years ago hearing an SCS administrator state
to a group of soil scientists not to mention how these limitations could
possibly be overcome, but to refer the person to a consultant. The
conference felt that although information on alternate ways to overcome
soil limitations should be provided, design criteria and cost should
not be provided, but this information should be collected and incorporated
into technical guides.

3) It was agreed that more soils information below the depth of
5 feet is needed to improve our engineering interpretations. This
could be accomplished through more cooperation with geologists and/or
more deep observations.

4) In a discussion of some criteria for the new Guide for Inter-
preting Engineering Uses of Soils, it was pointed out that there were
very few references or explanations on how these criteria were established,
and that it would be easier for the user to understand these interpretations
if more background information were provided on the development of these
criteria.

5) Most conferees agreed.that mOre information on geology and geo-
morphology should be incorporated into the soil survey report. This
information should be prepared by an authoritative geologist in the state
geological survey or USGS, and tied to the soils, possibly at the level
of the general soils map in the report.



6) Pedon data for partial samples should not be considered for
storage in the ADP soil data bank until the time of final correlation,
at which time it would be approved or rejected for permanent storage.

Soil Classification and Correlation

1) It was agreed that the fluventic subgroup should not be dropped,
and that flooding itself should not be used as a criterion because it
would be difficult to apply, and we commonly lack the data that would be
needed. It was also thought that the definition of the cambic horizon
should be changed to require stronger development than is now required
in order to include more of the very weakly developed soils in the
entisol order. This item is under consideration in our committee on
criteria for classifying families and series, and John Witty has put
together a nice review and some recommendations for our committee to
consider.

2) There was divided opinion on re-correlation of old surveys,
particularly if any enlargement of the maps is considered. The thought
was that enlarged old maps may convey to the user more accuracy than
they really have.

Soil Survey Investigations

1) It was concluded that we need more studies on water movement
in the soil profile and iti the landscape, p articularly in relation to
soil and water pollution. We also need more field tests for soil para-
meters such as: potential acidity and sulfides.

2) It was suggested that we need more soil-geomorphology studies
both bf long and short duration. Another suggestion was that at least
one more soil-geomorphology team be set up and that it be located in
the northeast region.

3) Benchmark soil reports were discussed and it was concluded
that we should have fewer benchmark soils, and that they be sampled in
areas that are readily accessible. and that their use as research sites
and samplil>g sites be encouraged.

4) The possibility of assigning promising soil scientists to a
soil-geomrphology group for from 2 years to a few weeks was discussed.
Because of cost involved, long assignments don't seem feasible, but
short term assignments with a home based and financed (county, state,
or region) project, which the soil scientist could pursue with only
limited help after the initial stages seemed feasible. This could be
justified under research as well as career development for the soil
scientist.

In addition to these subject matter discussion groups, two task



force reports were presented to the conference.

1) Task Force for Guidelines for Reconnaissance Soil Surve'ys  --I_
This repoTsuggested that a new system of classification and nomenclature
for intensity and confidence of soil surveys be adopted.

1st order soil survey - High intensity detailed soil survey
2nd order soil survey - Low intensity detailed soil survey
3rd order soil survey - Reconnaissance soil survey
4th order soil survey - Reconnaissance soil survey
5th order soil survey - Exploratory soil survey

There was considerable discussion of this report and some objections
were raised, but finally it was decided to accept the report for in-
clusion in the proceedings of the conference, but not accept or reject
the recommendations.

2) Task Force on Organic Soils - This was a very comprehensive
report which dealt largely with interpretations of various uses of
organic soils. I'm sure our regional committee on Histosols and Tidal
Marsh Soils has studied this report, so I will not comment on it.

This being a cooperative soil survey, reports from other federal
agencies and the land grant schools were presented.

1) Ole Olson reported that a few years ago the administration of
the Forest Service questioned the value of the survey as it was being
conducted. Progress seemed too slow, and it appeared that classification
was being done for classification's sake rather than to benefit the
program of the forest service. Consequently a shift was made to more
general surveys that emphasized the landscape, these surveys are called
Soil Resource Inventories to fit other terminology in the service.

2) Jess Lunin reported on the ARS's experience with nitrate move-
ment in deep loessial soils of Iowas. He concluded that soil variability
made it difficult to interpret the research results.

3) Ray Booker reported for the Indian service. He gave a historical
run down of the service and related that they have 31 soil scientists.
He also related that, because of its connections with other agencies,
they use four systems of soil and land classification, making a difficult
job even more difficult. He hopes to rectify this situation in the
near future.

4) Del Fanning gave the,northeast land grant university report.
Del summarized our last work planning conference and mentioned his con-
cern over the format of the national conference, which he was not in
favor of. He also voiced his opinion that the experiment stations should
have a stronger voice in selecting the format of the national conference.



5) Ben Hajek gave the southern region report and stated something
I believe is worth quoting:

"I believe many soil survey users in the future will
continue to call a soil scientist for soil survey
information and I think the calls will increase.
Automation will only make more information available
in less time and improve the predictions we make.
Thus we must consider the use of increased numbers
of well trained soil scientists as an alternative
solution."

I would like to give that statement a strong endorsement.

6) Don Franzmeier  presented the northcentral region report, and
related that they have a regional research project entitled "Soil
Lanscape Characteristics Affecting Land Use and Rural Development"
with the following two objectives: a) To define, map and evaluate
soil landscape units in terms of alternative land uses in rural and
suburban areas, b) To develop and publish soil landscape guides for
land use planning and rural development. He also reported that the
NCR-3 committee, which publishes Soil Survey Horizons, is considering
the possibility of having the SSSA publish the journal. There was
some discussion of this topic at the ASA meetings in Las Vegas during
a special night session on registration procedures for professional
soil classifiers, but to the best of my recollection nothing was re-
solved.

7) Gerry Simmonson gave the western region report and related
they met in Honolulu, Hawaii, the previous January and had an excellent
meeting and field trip. He reported they like the northcentral region
have a regional project. It is entitled "Soils and Socio-Economic
Criteri;i for Land Use Planning"; the objectives are: a) to study the
causes and consequences of urban encroachment on rural land, b) to
identify and present soil landscape information, and c) to develop data
for land-use planning.

SCS Status Reports were given on Soil Taxonomy (Jack McClelland)
and Soil Survey Manual (Marlin Cline). McClelland reported that
Taxonomy should be printed by July. (Bill Johnson stated that Taxonomy
probably would not be published until later this year). McClelland
also reported the mechanics for revising the system have been established.
In each of the four land grant regions a conmlittee  will be formed
consisting of: a) principle soil correlator (chairman), b) three
from experiment stations, and c) three from the SCS. Members will
serve three years with l/3 being replaced annually. This committee
will do 95% of the work on any revision and a national "ad hoc"
connnittee will be formed to approve changes. Suggested changes will
be received from all interested parties. Cline reviewed the progress
made in the revision of the soil survey Manual. This progress is listed
on p. 7% of the Conference Proceedings. He also had some strong words



about the lack of, and late responses he received on review of the
chapters of the manual. He expressed hope that the manual would be
finished the following fiscal year. (Bill Johnson stated it-would be
printed in late 1975).

Special reports were given by John Day, Senior Correlator for
the Soil Survey in Canada, and Dave Unger, Assistant Executive Secretary
of the National Association of Conservation Districts.

A special added attraction was an afternoon field trip in which
a Wagram loamy fine sand (loamy, siliceous, thermic, family of Arenic
Paleudults) was examined and the Middleton plantation was visited. The
plantation has been in the Middleton family since 1741, when it was
cleared of native forest by Henry Middleton (President of the first
Continental Congress).



NA'IVRIX SOIL GROUP MAPS F9R STATX LAND USE PLANNING----. -_.-
By H. L. Shields-

-

State Soil Scientist
Maryland & Delaware

Jan.11, 1974

I. INTRODUCTION

A. Project started as a whirlwind

1.

2.

3.

4.

5.

6.

7.

State Planning ordered to prepare land use plan.

State Planning hired David S. Simonett, Director of Land Use
Studies, Earth Satellite Corporation, Wash.,D.C. (used soil
survey - familiar with it).

They came - discussed urgency.

Could not use the mass of detail on our detailed maps - needed
more detail and better interpretive potential than on published
general soil maps.

They were inclined to use old published survey color line maps.
a. Detail app. 1" = 1 mile - just right.
b. All counties available.
c. Conversion legends could be prepared.

We discouraged it (poor at phase level) but experimented with it.

Also experimented with generalization of detailed soil maps by way
of natural soil groups.

Advantages
a. Based on detailed. modern soil SUI‘VBNS.
b. Available for all'counties except two.
C . Could produce a multi-purpose map.
d. Fringe benefit to SCS and others - would introduce a new

generalized map of max. interpretive value at intermediate
scale of 1" = lmile. Would give Maryland a fourth kind
(scale) of map.

e. Would likely be the most rapid technique.

II. Decision made - use natural soil groups.

A. Md. State Plan. Dept. secured $13,000 grant from HUD (Hurricane Agnes
Funds).

a. HUIZ required that a floodplain map could be produced from the
project.

B. We prepared natural soil groups
a. Converted 2,100 mapping units to 35 nat. soil groups
b. State Plan, Dept. said - "Keep it simple".



II. Decision made - Use Natural Soil Groups (Cant)

C. We supplied S.P.D. with planimetric  (non-photomosaic) sets of
published soil maps at both 1:15,840 and 1:20,000 for the 15
published counties. Six counties had only paper copies from
Atlas filra positive field compilation, but were used like
published maps. TWJ counties had only color-line maps from old pub-
lished surveys (map legends were converted to natural soil groups).'

III. Contracts & Agreements

A. S.P.D. contracted with American Map Data of Rockville,  Md., to make
the natural soil group delineationson detailed maps and affix nat.
soil group symbols.

B. S.P.D. contracted with SCS Carto. Division to make reduction (1' =
lmile) negatives and positives of all counties. These were then
converted to 1" mile mylars. (3 copies - 2 to S.P.D and 1 to SCS).

C. Agreed that all map work done by America Map Data would undergo review
by SCS Soil Scientists. SCS would prepare text and interpretive table:

D. S.P.D. would publish in color the entire state in five sections.

E. S.P.D. would introduce all the nat. soil group data into computer
program with geological map (90 ac. cell).

F. S.P.D. would prepare a "present" land use map at same scale for
superimposing on'natural soil group maps (47 different land use
categories)

(1) Wetlands map of state
(2) Other LIM studies
(3) Prime agricultural land map of state.

Iv. What are the advantages of generalizing a detailed soil survey with
natural soil groups?

A. Can best be demonstrated by demonstrating the system by using the
general soil map of Delaware and interpretive chart.

1. Soil association interpretation by color pies.
2. Natural soil group maps show large areas of each dominant soil

(keeps the soils that have like character, use, and management
together in same nat. soil group - splits out the contrasting
soils)
Automatically increases detail (desirable)

2: H'rings interpretive value of each delineation up to purity
level of a mapping unit on a detailed soil map (7C$ for slope
phase, 95% series)

5. Therefore, a color spot interp. chart of a natural soil group map
consists of all solid color spots - all green, yellow oi- red --__
no mix.
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v. Constitution of Maryland Natural Soil Groups

A. Different from those developed in Connecticut

1. Maryland groups not organized around parent material or
geomorphic similarities.

2. Maryland groups emphasize a few major soil characteristics and
features that strongly influence many kinds of major land use.
De-emphasiscs parent material differences. Could be considered
as interpretive groups.

a. Major

I;;
(3)

It;

VI. Map Methodology

A.

B.

C.

D.

F. .

F.

characteristic and features considered:
Drainage class
Texture
Depth to bedrock and character.
Permeability
Flooding 8: Ponding
Stoniness or rockiness
Slope (3 divisions)

(a) 0 - 8 %
(b) 8 - 15%
(c) 15 + %

1:15,840 and 1:20,000 scale individual map sheets
Borders cut off &d joined together with rubber cement on 4' width
wrapping paper to form partial mosaics of County (about 5 of these
partial mosaics per County). This done by workers in State Planning
Dept.

Natural soil groups first delineated roughly in light blue pencil,
then Bffirmed with black felt tip pen making lines about l/8” thick.
This done by~America tip Data, Inc.

Paste on or rub off natural soil group symbols applied.

Partial mosaics joined by natural soil groups.

All map work routed through SCS State Office for intensive review.
Review called for both adding and removing natural soil group
delineations. Review time per County ranged from l-3 man-days.

Full scale, reviewed map mosaics delivered to Hyattsville Carto-
graphic Division for reduction and re@duction  described in
Section IIIB.



VII. Preparation of Text

A. S.P.D. requested State Soil Scientist to prepare text-to be
published with maps by S.P.D.

1. Natural Soil Group Descriptions

a. Two introductory paragraphs describing the setting,
characteristics and features that would apply to all
soils in the group.

b. Interpretive Paragraphs

(1) Unique value
[2!! p;ensive cropping

ran
(4) Recreation
(5) Wildlife
(6) Woodland

c. Photos and illustrations

2. Interpretive Tables

a. Estimated physical and shemical properties

b. Soil Limitations and suitabilities for selected uses.

1. Solid color green, yellow or red circles
indicated degree of limitations; a number key shows
the kinds of limitations.

3. Other

a. Introductions to all tables and text

b. Table of contents

c. Appendix, by counties, of all mapping units showing
detailed, published map symbol, full mapping unit
name, assigned natural soil group map symbol, capability
classification, and acreage.

d. Methodology described.

VIII. Expected Benefits from the Project

A. A new general soil map of intermediate detail and scale between
the published general soil map and detailed soil map - excellent
interpretive value.



VIII, Expected Benefits from the Project (Continued)

0 B.

C .

D.

E.

F.

G.

H.

!ho maps in one at 1” = 1 mile scale (with a magnifier, one can
read the detailed soil map under the natural soil group map)

1. Permits broad planning on natural soil group map with
option of "telescoping" through to a specific spot on
the detailed soil map for more detailed planning.

New level of detail exposes geomorphic patterns of soils not
formerly disclosed on general soil maps or detailed ones.

Permits just as many soil interpretations as from detailed soil
map with about same percentage accuracy for the delineated areas.

Good map and scale for overlaying on county geology maps for
soil-geology-involved interpretations (re: trench-type sanitary
land fills; deep "dry" wells for sewage disposal; potential
ground water recharge areas).

Multiple mylar copies of 1" = 1 mile map can be zip colored for
multiple overlay demonstration.

System is such that.maps and interpretive material can be used
at State, Hegional, County or local level to advantage.

1. Outstanding for:

a. Designating prime agricultural land.

b. Designating wetlands.

C. Designating floodplains.

d. Designating truck crop suitable lands.

e. Designating urbanizing potential.

f. Designating least costly pipeline routes.

g. Designating LIM studies.

Best kind of map for multi-county or regional planning.

IX. Conclusions

A. Through this project we have stablished better working relations
with Maryland Department of State Planning. They, in turn, have
publicized SCS work to many others.

B. Funding and cooperation with S.P.D. has enabled us to do in less than a
year a job that would not have been feasible to undertake with our 0Wn
personnel.
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Ix. Conclusions (Continued)

C. We now have 4 kinds of soil~maps available:

1. General soil map of state.

2. Natural soil group map of state and counties.

3. General soil maps of counties.

4. Detailed soil map of state and counties.

D. We expect this project will have one of the best B/C ratios of
any sol1 survey interpretive project we have been involved in.



RF:I’OKT  1:IMl.i NORTHEAST SOIL XESEARC:I  CCPIMTTEE
R. J. Bartlett

Each year brings new research needs and new problems to be listed. Last
year's needs and problems sometimes become obsolete without having been
solved. Ideas for research needs spread like prairie fire. An article
appears in the New York Times on Monday, and by the end of the week the
subject may be incorporated into a cOrmnittee report.

Last year's concern was with environmental protection and disposal of
wastes such as manure and sewage sludge. This year, the battle cry is
utlization of waste. It is acceptable to be interested in manure again
as fertilizer for growing plants. Its major importance is not neces-
sarily as a pollutant of the environment. Even more exciting is the
prospect of utilizing the protein in manure, about 16%. Perhaps the
recycling of this material through the soil and the green plant to
obtain food is the long way around as far as energy is concerned.
Through simple biochemical transformations, wastes may become valuable
sources of food for animals, or even humans.

Approximately 40% of the class 1, 2, and 3 land in the United States is
in metropolitan areas. I.e., the cities grew on the best land. Perhaps
the concept of imposing limitations on developn*nt of housing or other
urban uses on soils considered "unsuitable" is encouraging devel~opment
on the best land. Land suited to growing food is being used up or paved
over. Should preservation of land for agriculture be our first priority?

Efficient use of fertilizer is again the watchword, not because of
pollution hazard, but because of shortages of energy and costs of
materials. There is interest in growing protein which is free of fat
and cholesterol, that is, plant protein. Through breeding and manage-
ment it may be possible to grow plant protein of better quality as far
as balance of amino acids is concerned. There is a need to develop
cropping systems which require less energy. An exsmpla is minimum
tillage corn or soybeans. Agricultural products for export may increase
in importance. Possibilities for the northeast are calves, apples,
potatoes, hardwood lumber, cheeses, and wine.

These and other philosophies elnerged in the reports of CSRS, ARS, SCS,
Administrative Advisor, and NE-39 and F!E-4S Regional Committees.
Steve Holzhey reported "too many hoecific questions for which we have
only general answers". VJe need answers in language users can under-
stand.

Gary Heichel of the Connecticut Agricultural Experiment Station pre-
sented a talk concerning his work in studying relative energy uses of
different agricultural systems.

The research committee voted to recommend to the Station Directors that
the following areas of research be emphasized:

1. Mineralogical and chemical characterization of representative
northeast soils as they effect behavior of phosphorus and
heavy metals. (This is the title of a regional project to
be proposed by a group of soil chemists and mineralogists
in the region.)
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2. Soils research dealing with land use planning,.

3. Efficient uee of soil and fertilizer nitrogen to produce
protein.

4. Development of waste  management systems  for maximum recycling
of manure and sewsge.

5. Development of cropping systems with more caloric return.

The committee voted to meet for 1 l/2 days next January 14 awl 15.

RJBfmt
R. J. Dartlett
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MEMORANDLM

TO: Chairmen, Regional Work Planning Cotiferences,
N

yd”

onal Cooperative Soil Survey:
.S. Fanning

C.L. Schrivner
B.F. Hajek
Richard Huff

FROM: Particle Size Distribution Committee (S-8751,
Soil Science Society of America:
Joe B. Dixon
John E. Foss
D. E.  &Cormack
W. D. Nettleton
Ronald E. Philliw
Gore Uehara .
E. Moye Rutledge, Chairman,&&

SUBJECT : Common Particle Size Scale

On the.occasion  of the 25th anniversary of the Soil
Science Society of America, Dr. C. E. Kellogg addressed
the Society (“A Challenge t.o American Soil Scientists”,
SSSA Proc. 25:419-429,  1961) and said, among other things,
“I see no reason why soil scientists, engineers and geol-
ogists could not reach an agreement on a common system for
particle size groups.” After thorough consideration of
this challenge-, President C. A. Black initiated this torn-
mittee on April 26, 1962 and stated the first charge thus-
ly” . . . a practical short range objective is to represent
SSSA in cooperative efforts with other scientific groups
In working toward a system that is uniform or a system that
permits satisfactory translation of results among the var-
ious groups concerned . . .I’ The second charge dealt with
methods of analysis.



Although the first charge was issued some 1~3 years ago
and noted as a "short range objective", it has not yet been
realized even though many members of our society as well as
those of other societies have labored long and hard in behalf
of this objective. In order to move a step closer to the
objective of a common scale, our committee has requested
President Low to contact the other societies and groups re-
garding their reaction to a scale suggested by our committee.
The committee is proposing the scale for two reasons: 11
Because they think it a reasonable suggestion for a particle
size scale, 2) In order to get some reaction from the other
societies and groups, in the hope of finding common ground
on which to move toward a uniform scale.

I am attaching a copy of President Low's memorandum
to the various other groups. As you will note the proposed
size limits apply only to sand, silt and clay and do not in-
clude size limits for the various fractions within these three
major divisions. h'e~think  it would be impractical to try to
agree on more than the limits of the three major fractions
at this time and furthermore we assume there will be consid-
erable difficulty in agreeing on these limits.

If the other groups and societies respond favorably to
this proposed scale, the committee envisions that the common
scale would be voted on by SSSA and the ot!wr interested groups.
This vote would be worded in such a way that the "common scale"
would not go into effect unless it were passed by all or cs-
sentially all t!w groups (the problem of failure by a small or
minor group has not been worked out). Therefore, if SSSA, for
example, voted for the common scale and other ~,foups voted it
down the romnon  scalr woulr! leave falled and SSSA wnl,l? TO"-
rlnue wir' the .<ala '1)‘. Cl 1.' ',s,np ur,,,,  ,h< .f. 4*n<c
no group would he left committed to a ~onmwn scale, which In
fact wasn't truly common.

Our committee realizes that particle size measurements are
very basj~c to soil surveys and that members of your group have
long had a deep interest in a common scale. We, therefore, would
appreciate the: regional conferences considering the following
questions:
-----

1) Assuming that the professional orgainzations represent-
ing engineers, geologists, and disciplines other than soil science,
would agree to common size limits of sand, 2-.0625 mm; silt, .0625-
.002 mm; and clay, c.002 mm; vhat should be the position of the
soil science discipline?
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2) h%Jhat would be the impact of such a shift on soi1 SURVEY?
%

3) Would you agree that suci! a shift should
soi l  sc ience f ie ld?

4) If n o t , pleas
change?

--z&g+&le size committe .
‘0s realizecthat quest on No. 2 may be difficult to answer

and the answer  may in fact change with time.

~~_~._~  __ .~

i
After the regional  CO fcrcnces  have considered the questions

we would like to have the ext National h’ork  Planning Conference
=eview and summarize  t h e responses and transmit the re-
sults to our committee or he president of SSSA.

We shall appreciate $ur help in this matter.

CC: W.?l. Johnson
J.R. Coover
J.D. Kourke
Maurice stout, Jr.
J.M. k’illiams

The notes are mine - DSF. /



TO: Presidents and chairmen of the following societies and boards:

P. F. Low
President

FOR REPLY. pleass  a&h
Dept. ol Agronomy
Purdue  Unh!ersl~
Lahyene. lndirms  47907

phws: 317-494-4071

June 13, 1973

American Association of Sfate Highway Officialr
American Society for Tasting and Materials
American Society of Civil Engineers
Building lesearch Mvlaory Board
Geological .Society of America
Highway Research Board
Society of Cconomlc Paleontolo~ints  and Xinernlogists

PRGM: Philip F. Low, President, Soil Science Society of n;nerica

SUDJECT: Corat~on  scale for reporting grain or particle eize data.

Our societies have been in cormounication over the past several years
in an effort to arrivcat  a c-on scale for rcportfng  erain o r  par t i c l e
size an;lysic. A Particle Size Distribution Workshop, co-sponsarcd by
most of our socicticc,  wr.3  held at Columbus, Ohio, on Novenlbcr  2, 1465.
Accord was reached anlonG the vnrious representatives on the need for a
JoiaVork Croup and on wthods  of approaching a uniform Bet of grain
size limits for the barious  groups vorkine with earthy materials. Fol-
lowing thie weetine, several aociaties  published ?Position Papers” on
t h e i r  srain size wales.

Tbe Joint Work Croup issued tha following stateuw&:

“April 1968”

“Joint  statcnent on particle or grain size classes of eand,
silt and clay for usa by professional groupa of engineers, geolo-
gists, and soi l  sc ientists .

Examination of pqsition papera prepared by engineers,
geologists and aoil scientists, and other evidence available,
indicates that the upper size limits in UIXI  of clay, silt, and
sand fractions now in common use are 88 follows: clay - 0.002.
0.0039 and 0.005; silt - 0.05 (no. 270 aieti),  0.0625 (no. 230
sieve), and ,074 (no. 200 aiwa); rand n 2.0 (no. 10 sieve) and
4.76 (no. 4 sieve.)”
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P. F. Low FOR REPLY, please nddrea~:
President Dept.  ol Agronomy

Purdue “nlversiw
Lafayette. hdlani  41307
Ftmw:  311-484-4011

Memorandum: Common ccals for psporting grain or particle aim data
June 13, 1973
page 2

‘%e prospects of attaining agreement on the upper size
limits of clay seem good and we rocamend the 0.002 mm limit.
Tha pooslbflltien of attaining agreemnt  on the upper size limit
of silt are qlfSht to moderate, O.C625 m and 0.074 m seem
rcnsonnble nltcrnatives,  with Blight,preference for the 0.074
limit, 'Ille  prospect of attaining agrcemnt on the upper sand
size limit eeenm moderate to good and wd reccxmncnd  the 2.0 rrrm
limit .”

R. G. Ahlvin  (ASTX)
J. W. ~Guinnee  (l&B)
Alan Jopling  (GSA)
Preston Smith (AASI30)

W. F.
H; E;
E. P .

Tanner (S2PM)
WRhlR (AXE)
Vhiteslde (SSSA)

Following the “Joint Statemant”,  the next step to bc token in
achieving a conr.)on  nca:e seems lese clear 86 our oocietics  hove not
coFc:unicatcd  recently. The SSSA is still deeply interested in ob-
tafning  n cornnon scale. Such a scale will greatly fnctlitatc  the
exchnnge  and utilfzstion  of grair size meaeurcments  among v a r i o u s
groups. Wth modern methods of data retrieval, I attsunr dota intcr-
change will be much more c-on in the near future. I t  Beer4  probnL.lt
that particle size data obtained by public and other interested agencies
vi11 eventually be stored by location on a eta:8 basis for common
re t r i eva l . Simplification of the axchange  of grain size information,
s ince  ft is basic  to  many considarations  of the earth’6  s.rface,  ia
certainly a wortkJhile  goal, W C will undoubtedly lose come of the
utility of our paet information. but if we look forward I think our
gains will exceed our loascs manyfold,

The membera of our Particle Size Diatriiution Conrmittae  have
recommended  that further efforts be made  to achieve a common scale.
After reviewing prevfogs reports aird papers, including those of the
Joint Work Croup, they have indicated that in their opinion the fol-
lowing rcrle would be l?ut diorupti\n for all cot-coned:
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Nama  of
Fraction

--------Spa  Lot,----*--__-

UPPer Larcr

Sand 2.m iO625 !ml
Silt .0625  m-n .002 mm
Clay .002 m ,lOda

(No . 10 ciove for the 2 mu eeparation  and No. 230 sieve for the 0 . 0 6 2 5
arm fiepare.tfrn~.

The Cmlittee  points out that the upper limit  of 2 m for sand and
the upper lixit of .002 f o r  c l a y  sp~cnr  to !:r in most  ccm~non usage  a n d
exe the ones previously  recofi;vandcd  by the Joint Uork Croup.

1 shall appreciate your consideration of the above scale, and any
reactions you have rcgardinr, the current prospects for achic%ihg:a
cozlon  scale. If your reactions are favorable, as I hope thoy will
be, I ou~gcst  we consider rcconvcnirq the Joint Qork  Croup. I cn-
vision the Joint Uor?; Group a~ld bc concerned mainly with;  1) making
a statcnrnt regarding tha above  scale, 2) working out the mechanics for
consideration of o colon scale by the various groups, and 3) diccuss-
inp, other arcas of conuon  intotest that might be pursued in the future.
With tegerd to the. mechanics, the Joint Work Group vould need to dc-
cldo just hov mzrny groups  andior scientists vould need t n approve the
scale before it would become adopted.

I hope ve vi11 be able to make  positive  atepr  townrd rimplifying
a matter of baoic concern to many vorkers.



February 19, 1974

a

Dr. E. Hoyo  Rutledge, Chalnasn
SSSA Particle Size Dlstrlbutlon

lhmtttee (S-675)
Department of Agronomy
Unlverslty of Arkansss
Fayettevllle, Arkansas

Dear Dr. Rutledge:

The memorandum that you sent to the chairmen of the regional soil survey
work plennfng  conferences regardlng a cemson particle slza scale was discussed
at the Northeast Soil Survey Work Planning Conference on January II, 1974. I t
was agreed that I should respond to you (this letter) wfth a copy to Bill Johnson.
It was also agreed that thls letter would appesr In the Proceedings of our Con-
ference so that anyone having disagreements or reservations could correspond
directly wlth you and/or Bill Johnson (If It Is felt that the matter should be
considered at the Nstlonal Soil Survey Work Planning Conference).

In your memorandum you asked our conference to consider the following
quest Ions :

I. Assuming thst the professlonal organlratlons representlng  englneers,
geologlsts,  and dlsclplInes  other than roll science,  would agree to camron size
llmlts of sand, 2-.0625 nm; silt , .0625-.002  caa: and clay. c.002 mn; what should
be the pooftlon of the soil sclsnce disclpllne?

2. What would be the Impact of such a shlft on roll survey?

3. Would you agree that such a shlft should be made In the 0011 science
f leld?

4. If not, please Indicate all reasons for not making the change.

The feeling of the conference was that (essumlng other disciplines went
along) the changes should be acceptable from the cooperative sol1 survey polnt
of view es long as changes were Integrated Into our soll taxonomlc  system. The
only real change would be In the upper slre llmlt of slit (from 0.05 to 0.0625 m)
(the 0.05 to 0.1 sss fraction  has been consldered  to be silt for sams psrtlcle size
famllles and at the 1971  National SSWPC It was voted that the upper llmlt of slit
should be 0.1 mn - ha+ever,  thls hes not been done In the In-press verslon of
Soil TaxoMny).

sl
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Rutledge, Chelimm
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Thus  tha main lapoot on the eoll survey muld bo the time and work required
to Integrate the chenge Into our o~urlflcetton  systm. It ms dso poInted  out

thet  uy aotl eerie8  soperetlons  might  change end thet can&iereblo  wwk right
b4 needed In updatlng  roll *erlos descrfptlons.

With regard to Qutitlon 3, the conoensus  wea thet  the chmn@a  should be mede
In the loll ectence  fMd If e reesonebk nwber of other dhclpl fnes QCJ eiomg.

Although the group Indkated  thy uould  favor chenglng if enough  (thlr
wasn’t  deflned) other diecfpltnes did, some reesaas  for not going elong were
wggested:

a. Some of our pest partlcle  size  data  would become  obmolete - perheps  the
aost severe md least correctable problem.

b. Soil  Twonouiy  would be out of Ilne. Hawever,  once Taxonomy  wes updated,
the ovwell  effect here could be pooltlve.

c. As mentloned previously,  some soil saries  seperetlons  sight change  and
work weld be needed  to update sect ratios dascrlptfons.

Any IW correspondence  from you to our conferants should be dlrocted to the
rw chelmvln  for our region:

8. G. Weteon
USDA SotI Conservetlon  Service
% Cor1ege  street
Burl Ington. Verwnt  05401

Sfncerety yours,

Delvtn  S. fanning

DK:eg
Pest Chelrnan, NESSUPC

P.S. for possible  offecte on the new Soil Survey tlenuel  you probebty  should
correspond dlrect\y with Merlin  Cl Ine, Depertmnt of Agroncq  et Corn&l
cr&ln charge of preperlng  the Henuel. Dr. C1Ine ues not et our can-

.



RX'ORT OF COWITTEG I

LJZXL ASPECTS OF
THZ US3 AND INTERPRETATION OF SOIL SURVEYS

I‘rcrr York City, January T-11, 1974

SUI:? WRY- -

Charr,cs_

1.

2.

3.

49

Sucwarise and distribute existiq; or proposed ordi-
nances and regulations that involve soil surveys.

Develop guidelines and give a status report on
registration of soil scientists (classifiers) and
the development of state and national soil classifiers'
associations.

Examine the use of soil surveys in regional and state
planning as this pertains to legal issues.

Determine areas of potential conflict rrith private
consultants in the collection and especially in the
use of soil survey information. Herr can these best
be handlcd by the National Cooperative Soil Survey?

Committee Recommendations

1.

2.

3.

Committee I should be a standing committee and con-
tinue to work to distribute summaries of laws
involving soils information. Recommendation accepted.

The SSSA committee dealing with certification of soil
scientists be contacted to clear up terminology
problem relative to use of terms such as soil scientist,
soil surveyor, soil classifier, etc. in state registra-
tion law. Recommendation accepted with the amendment
that the National Soil Survey FJork Planning Conference
also work on the problem.

Committee I, in communication with the SSSA committee
on certification of soil scientists, develop a model
ordinance on registration of soil scientists. Recom-
mendation accepted with the amendment that the National
Soil Survey Uork Planning Conference also be asked to
address the problem.

1.1
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4. The Soil Conservation Service should develop a policy
statement specifiJing  the kinds of soils information
t'lat may be distributed upon request and also the
extent to rihich the requests for services to con-
sultants and individuals are handled. Recommenda-
tion accepted.

1.2
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REPCRT OF COMMITTEE I

LEGAL ASPECTS OF
THE USE AND INT%RPRETATION  OF SOIL SURVEYS

New York City, January 7-11, 1974

Committee Members

D. N. Brwn
E. J. Ciolkoss
L. J. Cotnoir
R. L. Cunningham
s. Ekart
II. Kirkham
F. G. Loughry
R. L. Marshall
F. P. Miller
G. N. Olson
N. 1:. Peterson

S. A. L. Pilgrim
L. H. Rivera
J. D. Rourke (Vice Chairman)
E. J. Rubins
E. H. Sautter
R. L. Shields
K. G. Stratton (Chairman)
II. A. van Eck
M. E. Necks
R. D, Yeck

Chawes and Committee Response

1. Sunmari%e  and distribute existing or proposed ordinances
and regulations that involve soil surveys.

A survey of all states, Puerto Rico, and the Virgin
Islands was made, and the results of that survey are given
in Appendix A, for the northeast region, and Appendix B,
for states outside the northeast. Because of constant
changes in state and local law and regulations, the com-
mittee felt it important that we be kept arrare of all
changes in la\!s having reference to soils information. The
committee therefore recommended that it remain as a
standing committee and continue to publish and distribute
summaries of such laws, This recommendation r!as accepted.
John Rourke has offered his office as a clearinghouse for
1~s and regulations involving soils information, and copies
of such lairs should be sent to him for their further dis-
tribution.

2. Develop guidelines and give a status re
'p
rt on regis-

tration of soil scientists (classifiers and the develop-
ment of state and national soil classifiers' associations.

To date, two states, Maine and North Dakota have regis-
tration programs for soil scientists. Two other states,
Nebraska and Tennessee, attempted to pass such registration
programs, but failed. Hor!ever, most states have expressed
an interest and a need for such programs and many, Arizona,
Connecticut, Florida, Idaho, New Mexico, and New York are



working to get a program established.

The matter of soil classifiers' associations is one
that many see as a first step in achieving success in
establishing a registration program. Getting legisla-
tion passed can be quite an effort, and having an
established organization, such as an association of soi
scientists or classifiers, is almost a must.

Soil scientists in Wisconsin did organize a profes-
sional society in 1972. As a society, they are facing
the problem of state registration programs and a certi-
fication program for their own society. The stated
purpose of the society is "The advancement of applied
soil science, and the promotion of professional and
social interests of the members".

Relative to the development of guidelines, the COW
mittec did not work to develop guidelines but did make
two recommendations: (1) The Soil Science Society of
America, particularly the committee on Certification of
Soil Scientists, should be contacted and encouraged to
provide guideance on the use of terms such as soil
scientists, soil surveyors, and soil classifiers. It
would be desirable to have one term used in certifico-
tion programs and avoid confusion, The recommendation
was amended to have the National Soil Survey Work
Plannin~g  Conference address itself to the problem, and
it VXLS accepted. (2) The Committee recognized the
need to have a model registration ordinance developed
for states to use as a guide. A third recommendation,
then, was that a model ordinance be developed by
Conunittee I, in communication with SSA's committee on
certification. This recommendation was also accepted
in an amended form, the amendment being that the
Mational Soil Survey Work Planning Conference be
requested to discuss the matter.

3. Examine the use of soil surveys in regional and
state planning as this pertains to legal issues,

Essentially, this charge was incorporated with
Charge 1 above. We have tried to include a summary
of the use of soil surveys in regional and state
planning along with summaries of other state legisla-
tion.

II. Determine areas of potential conflict with private
consultants in the collection and especially in the
use of soil survey information. How can these best
be handled by the National Cooperative Soil Survey?



This topic is a serious issue, and there seems to be
confusion as to how it might be handled. Some of the
committee response follows:

Brown: The consulting soil scientists are evaluating
characteristics of a site relative to one
specific land use, according to the plans of
the client. I-lhen making investigations, they
are doing their work in much greater detail
than the regular soil survey, and consequently
must deal with transitional soils as specific
soil bodies rather than grouping them with
the more clearly identifiable soils. This
presents problems for interpretation.

Ciolkoqhho will have the authority to determine if
an area or soil is suitable for a particular
use, and if unsuitable, what measures have to
be undertaken to make the area or soil suit-
able.

Sautter: East potential conflict with private con-
sultants is in the area of on-site investi-
gations work,

Lowhrv: A client may be charged a consultants' fee
for a copy of data that was collected and
interpreted by tax-supported public agencies.

I+iil,ler: Similar conunent as Loughry. How far can we
go in interpreting the data for someone
engaged in a legitimate profit oriented
enterprise?

It nas generally agreed that the National Cooperative
Soil Survey could help resolve some of these conflicts
by providing more and better guidelines for overcoming
soil limitations. Strong certification or registration
pro&rams and codes of ethics for soil scientists may
also help resolve the issue, and protect the National
Cooperative Soil Survey at the same time.

The Committee recommended that the Soil Conservation
Service develop a policy statement specifying the kinds
of information that may be distributed upon request and
also the extent to which the requests for services to
consultants and individuals are handled. The recommenda-
tion was accepted.

1.5
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Discussion on Committee Report

Most of the discussion centered on qualifications and
competency of soil scientists for on-site investigations.

Xller: Expressed question of competency of soil
scientists dealing with interdisciplinary
problems.

FanninE: Also expressed a problem 15th the range
- of czqertise of soil scientists.

Feroerda:In Maine, soil scientists are being recog-
nized for their expertise in soils only.

The legal status of the National Cooperative Soil
Survey was questioned.

Nelson: References to National Cooperative Soil
Survey in legislation not valid,

Rourke:- - Maine's Attorney General reviewed legisla-
tion having reference to National Coopera-
tive Soil Survey and sari no problems.

Rice: If the standards of the National Cooperative
Soil Survey is ever challenged, who is
challenged? !Iho answers to the charge?

It is clear that with legislation that is in existence
snd the legal questions arising, the work of this corn--
mittee 1611 be important.

1.6
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Appendix A

Summary of Leglslatlon, Ordinances and
Regulatlons 3elated  to the Legal Aspects

of the Use and Interpretatlons of Sol1 Surveys
In the Northeast Reglon

CAXBXAN AREA

In 1971, the Leglslature of the Vlrgln Islands
passed a blll which added a new chapter, Environmental
protection, Sol1 and Shore Eroslon Control and for Other
Purposes. Thls chapter stated, "the Vlrgln Islands Sol1
and Water Conservation Dlstrlct shall prepare and adopt
an environmental  proteotlon program In collaboration
wlth the Vlrgln Islands Office  of Plannlng In the Depart-
ment of Conservatlon and Cultural Affairs, Agriculture
and Public Works and Health. In October, 1971 the Vlr-
gln Islands Sol1 and Water Conservation Dlstrlot lssued
an Environmental  Protection &Handbook. Thls handbook
makes lndlrect use of sol1 survey lnformatlon since the
Sol1 and Water Conservatlon Dlstrlct bases all of thelr
aotlons on the use of the publlshed sol1 survey of the
U.S. Vlrgln Islands,

CONNECTICUT

Major State Acts

Inland Wetlands and idater Courses. Public  Act NO.
155. May 1973. The purpose of the Act 1s to make pro-
vlslons for the proteotlon. preservatlon. maintenance.
and use of the lnland wetlands and water oourses. Under
thls Act, wetlands are deflned as land which consists of
any of the so11 types designated as poorly dralned, very
poorly dralned, alluvlal, and flood plaln by the Natlonal
Cooperatlve Soil Survey as may be amended from tlme to
tlme by the Sol1 Conservatlon Service, U.S. Department
of Agriculture, Under this Aot, eaoh town 1s to develop
Its own wetlands map uslng avallable sol1 survey infor-
matlon.

Local Regulations

1. Local ordinance drawn In accordance wlth the pro-
vlslons of the Inland Wetlands and Water Courses Act,
Thls local ordinance 1s entltled, "Wetlands and Water
Courses Hegulatlons of the town of Reddlng, Connect1out.l'
In this ordinance, wetlands are deflned as, 1'Such lands
are generally shown for lnformatlonal purposes on a map



on flle In the office of the Town Clerk entltled, 'Sol1
Survey Map of Reddlng, Connecticut.' In each Instance,
however, the actual character of the sol1 shall deter-
mine whether the land In questlon 1s subject to regu-
lation. The regulations state that any person wlshlng
to carry on any regulated actlvlty must submlt a prellm-
lnary appllcatlon. Among the lnformatlon requlred in
this appllcatlon 1s a complete descrlptlon of the area
"in sufflclent detail to allow ldentlflcatlon of the
property on the Sol1 Survey hap, Reddlng, Connecticut."
The regulations  stlpulate that. "any person clalmlng
that an area 1s not a wetland or a water course shall
have the burden of so showlng by presenting documenta-
tlon prepared by a quallfled Sol1 Scientist to the
commlsslon.l~

2. Example of Streambelt Implementatlon by Regula-
tlons. The zoning regulatlons of two towns restrict
bulldlng or construction which include  septic systems
wlthln 150 feet of a stream or Its accompanied wetlands.
These wetlands are deflned in terms of Natural Sol1
Groups.

3. An Act concerning the Use of Soil Mapping
Service. April 1971. Under thls act, any planning
commlsslon, zoning commlsslon or plannlng and zoning
commlsslon of any munlclpallty may use sol1 survey maps
of the Sol1 Conservation Service, U.S. Department of
Agriculture as a standard in determlning land use.
planning,  zoning or development regulations.

4. Town of Brooklyn, Connecticut, dated Piarch  1972.
The regulatlons In this zoning ordinance are tled to a
detalled soils map and a stream belt map. Prohlblted
uses are related to the soils In the Natural Sol1
Groups as delineated on the Brooklyn Soil Survey hap
on flle at the Town Clerk's Office.

5. Town of Haddom, Mlddlesex County. This article
controls the kind of development which can take place on
certain sol1 types as shown on the operational soil sur-
veys prepared In the Town of Xaddom by the Sol1 Conser-
vation Servloe. Under thls article no parcel of land
contalnlng sol1 types, which have very severe llmltatlons
and are ldentlfled by mapping unlt symbols, can be used
for on-slte absorptlon sewage disposal facllltles. Land
contalnlng certain soil types which ahve severe llmlta-
tlons and are ldentlfled by mapplng unlt symbols or
~011s  whose slopes exceed 15 percent can be used for on-
slte sol1 absorption sewage dlsposal facllltles unless
evidence showlng that thelr severe llmltatlons cannot be
overcome by one of several corrective measures 1s shown.

1.8
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Proposed Amendments to Zonlnfi Regulations

Town of Durham, Connecticut. Under this proposed
amendment, a section of sol1 llmltatlons is added to
the zoning regulations. This section states, "No sub-
division, plan, or slte plan shall be approved except
in compliance with certain criteria," These oriterla
include (1) a map showing the boundary of the soils as
shown on the operatlonal soil survey maps prepared by
the USDA, Sol1 Conservation Service, and (2) defines
the soil types, as shown on these maps In terms of very
severe limitations and severe limitations and ldentlfles
them by mapping unit symbols. In respect to soils with
very severe llmitatlons,  the regulations state, "No par-
cel of land contalnlng the followlng soil types shall be
used for on-site sol1 absorption sewage disposal faclli-
tles.lt In respect to ~011s wlth severe limitations,  the
regulations state. "That no land containing these sol1
types or containing soils whose slopes exceed 15 per-
cent shall be used for on-site sol1 sbsorptlon disposal
faclllties unless evidence showing that thelr severe
llmltatlons can be overcome by corrective measures."
These corrective measures are stated by the kind of
measure.

Guides Prepared by SCS

Streambelt EXnvlronmental  Corrldor Gulde for Connec-
ticul developed by the United States Department of Agrl-
culture, Sol1 Conservation Service, Storrs, Connecticut
and issued April 25, 1972. This document was prepared
to gulde Connecticut Sol1 and Water Conservatlon Dls-
tricts in a program of asslstlng local units of govern-
ment to inventory, plan, and lmplenent streambelt asslst-
ante. The objective of a streambelt system Is the iden-
tification, development and advantagement of a network
of environmental corridors according to standards that
curtail pollution and slltatlon and reduce hazard of
flood loss, provide quality recreation areas, promote
scenic beauty and protect critical echo systems. The
Guide contains the following statement pertaining to
sol1 survey criteria. "Detail soil maps of the National
Cooperatlve Sol1 Survey will supply much of the data
needed to dellneate the streambelt corridors. This was
recognized by the 1971 State Leglslature by enactment of
Public Act 132 concerning the use of sol1 mapping ser-
vice. Likewise, sol1 characteristics should be a major
conslderatlon  in settlng permissive uses." ,The approach
developed In the guide utilizes Natural Sol1 Groups In
the process of streambelt designation and setting forth
permlsslve uses. The gulde states, Ifit should be recog-
nized that the groupings are used primarily for the



purpose of categorizing  soils and organlzatlon  of mater-
ial. Actual dellneatlon of a town map should be based
on the sol1 boundarles shown on detailed sol1 survey
maps."

DELAWARE-

Local ReRulations

Septic  Tank Regulations, Department of Public !Jorks,
Newcastle County, Delaware, dated March 3, 1973. so11
characterlstlos as well as percolation tests are consld-
ered In evaluatlng the dlsposal area for infiltrative
capacity. The slight, moderate or severe limitations
used by the Sol1 Conservation Service In the publlshed
sol1 survey of Newcastle County are utilized as part of
the standards, Where soil charaoterlstlcs and features
are classlfled as severe, septic  tanks shall not be used.
Septic tank systems wlll be used only under special
englneerlns conslderatlon  when sol1 characterlstlcs  and
features are classlfled as moderate.

MAINE

Major State Acts

1. Maine Land Use Regulation Commlsslon. Zoning
and land use control In the unorganlzed terrltory of
Malne is admlnlstered by the above commlsslon and per-
talns to detailed rules and regulatlons to control
development in areas without municipal government.
The Commlsslon may regulate all development lnoludlng:
"any land-use activity or activities directed toward
using, reuslng or rehabilitating air space, land, water
or other natural resources.11 Under thls regulatlon.
four major land use districts are to be identlfled:
(1) Protection Dlstrlots, where development would
jeopardize slgnlflcant, natural, recreational  and his-
torical resources; (2) Management Dlstrlcts, lncludlng
those lands which are currently belng utilized for com-
merclal forest products, or agricultural uses; (3) Hold-
ing Districts, for future use; and (4) Development Dls-
trlcts for resldentlal, recreational,  commercial,  or
lndustrlal use.

Admlnlstratlve Policy of the Malne Land Use
Regulatlon Commlsslon pertaining to Sewage Dlsposal for
Dwellings. The purpose of the admlnlstratlve policy Is
to reconcile and clarify four statutory crlterla as they
relate to sewage dlsposal when the Commlsslon Is consld-
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erlng  land-use appllcatlons. Among the four crlterla
is "that the use of topography, soils, and subsoils meet
or are adaptable to the standards of the current Sol1
Suitablllty Guide for Land-Use Planning In Maine." Thls
guide was developed by the Soil Conservatlon Service,  the
Naine  Soil and Water Conservation Commlsslon and the Maine
Agricultural Experlment Station. The crlterla listed are
considered when the Commission is revlewlng land-use
appllcatlons, which include: (1) septic tank and leach
fleld, (2) prlvy for human waste, and (3) leach field for
waste water.

Comprehensive Land Use Plan for the Unorganized
Areas of Maine. To be admlnlstered by the Land Use
Regulation Commission. Among the many elements to be
analyzed. in the development of thls plan, Is the
description and characterlzatlon  of sol1 resources.

2. Mandatory Shoreland Zoning for Munlclpalltles.
This law was passed In June 1973 and wlll become effec-
tive July 1, 1974. The law ldentlfles  and defines the
types of water bodles which wlll be protected for a
distance of 250 feet back from the shorellne. In the
land use guidance standards mentlon 1s made of soil con-
dltlons and the importance of deteralning the suitablllty
of the sol1 for a varlety of uses such as handling septic
tank effluent, construction,  wlldllfe  habitat  and others.

A model shoreland zoning ordinance was drafted
and represents the state minimum for land use standards
In the 250-foot shoreland area. Included among the pur-
poses of the ordinance are: further the maintenance of
safe and healthful condltlons; prevent and control water
pollution; and control building sltes. placement of
structures, and land use.

The areas to which thls ordinance is applicable
are divided into districts as shown on the offlclal
shoreline zoning map. These dlstrlcts are: (1) Resource
Protection Dlstrlct, (2) General Development Dlstrlct,
and (3) Limited Resldentlal-Reoreatlon Dlstrlct.

One section of the ordinance establlshes the crl-
terla for establlshlng  dlstrlcts. Pertalnlng to Resource
Protection Districts, included among the crlterla are:
(1) all flood plains as deflned by the 100 year flood or
the flood of record or In the absence of these, by soil
types ldentiflable  as recent flood plain soils,  and (2)
areas havlng substantlal slopes greater than 30 percent
or unstable sol1 subject to slumping, mass movement or
accelerated eroslon.



The ordinance  establishes  specific  land uses
which wlll be permltted In each of the three districts.
One section of the ordinance sets the standards for
various land uses. As pertaining to agriculture as a
land use, the ordinance states: (1) all spreadlnz or
dlsposlng  of manure shall be accomplished  in conform-
ance with the Nalne Guidelines for Manure and Manure
Sludge Disposal on Land. publlshed by the University of
Malne and the Maine Sol1 and Water Conservation Commls-
slon; (2) Agricultural praotlces shall be conduoted In
such a manner to prevent sol1 erosion, sedlmentatlon,
contamination or nutrient enrichment of surface waters;
and (3) Where the soil Is tilled, such tlllage shall be
carried out In conformance wlth the provlslons of a con-
servation plan which meets the standards of the State
Soil and Water Conservation Commlsslon, 1s approved by
the approprlate Sol1 and Water Conservation Dlstrlct,
and 1s flied  with the Planning Board,

Pertalnlng to subsurface sewage dlsposal In the
section on Sanltary Standards, the ordinance states that
all subsurface sewage dlsposal systems shall be located
In soils rated as havlng slight or moderate llmltatlons
for the proposed use in the current state-wide set of
Malne sol1 descrlptlons  and lnterpretatlons  publlshed by
the U.S. Department of Agriculture,  Sol1 Conservation
Service. Sultablllty considerations shall be based prl-
marlly on sultablllty as described by the National Co-
operatlve Sol1 Survey, as modlfled by on-slte factors
such as depth to water table and depth to refusal. The
ord~lnance states that prlvles shall not be permltted on
recent flood plain ~011s. In the subsection  on Soils,
the ordlnanae states, "all land uses shall be located on
~011s which are suitable for such proposed uses from the
polnt of vlew of preventlng adverse envlronmental impacts
Including erosion, mass sol1 movement, and water pollu-
tion."

In case of proposed structural development and
for other similar lntenslve land uses, the determination
of sol1 condltlons shall be based on a ~011s report lden-
tlfylng sol1 boundaries and names prepared by a State
Certlfled Sol1 Sclentlst based on 180n-slte11  lnvestlgatlon.
Sultablllty oonslderatlons shall be based prlmarlly on
sultablllty as described by the Natlonal Cooperatlve
Soil Survey as modlfled by on-site factors such as depth
to water table and depth to refusal.

In the subsection on recent flood plain soils,
the ordinance ldentlfles by name those ~011s described
and ldentlfled as recent flood plain soils  by the
National Cooperative Sol1 Survey.
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3. Munlolpal Regulation and Land Subdlvlslon Law of
the State of Maine was amended on October 3, 1973. This
amendment changed certain language In the old law. When
promulgating any subdlvlslon regulation and when revlew-
lng any subdlvlslon for approval, the planning board,
agency or office, or the munlclpal offloers shall con-
sider certain crlterla and before grantlng approval shall
determlne that the proposed subdlvlslon will not result
In undue water or air pollutlon. In making this deter-
mination, they shall at least consider the elevatlon of
land above sea level and Its relatlon to the flood plains,
the nature of ~011s and subsolls and their ablllty to
adequately support waste dlsposal. and the slope of the
land and its effect on effluent dlsposal.

4. Section 122, dealing wlth on-slte waste dlsposal,
of the Maine State Plumbing Code has been revlsed and
now uses ~011s lnformatlon alone to determlne slte qual-
ity for waste disposal. Use of the percolation  test Is
discontinued; size and type of on-slte dlsposal system
Is based on the on-site ldentiflcatlon of the sol.1
series. Dlsposal systems have been pre-deslgned accord-
lng to soil condltlons. The Malne Sol1 and Water Con-
servation Commlsslon,  the Sol1 Conservation Service, and
the Maine Agricultural Experlment Station worked closely
with the Walne  Department of Health and Welfare to pro-
duce this portion of the code. To be attached wlth the
State Plumbing Code 1s a Gulde for Mlnlmum Lot Size
Determlnatlon when on-site waste dlsposal Is necessary.
This guide, developed by the agencies mentioned above,
1s based on the sol1 serles and provldes a recommenda-
tion for a minimum lot size, recognlzlng soils.  slope,
and type of disposal needed.

_5. Wetlands Control. Admlnlstered by the Board of
Environmental Protection. Under thls statute, no owner
may flll, dredge, or alter any coastal wetland or draln
or deposlt sanltary sewage lnto or on any coastal wet-
land wlthout a permit from the Board and approval by the
munlclpallty. Coastal wetlands, under thls statute,
Include: "any swamp, marsh, bog, beach, flat or other
continuous lowland above extreme low water which is sub-
ject to tldal action or normal storm flowage at any time
excepting perlods of maxlmum storm actlvlty.11

6. Site Location of Development. Admlnlstered by
the Board of Envlronmental Protection. Under this stat-
ute, any development which may substantially affect the
envlronment must be approved before the project begins.
Prlor approval 1s also requlred preceedlng sales of sub-
divided land. Development means any state, municipal,
quasi-munlclpal, educational,  charitable,  commercial  or



lndustrlal development, lnoludlng subdlvlslong,  bu.t ex-
oludlns state highways and state ald hlghways, which
requlre a license from the commission, or which occupies
a land or water area In excess of 20 acres, or which con-
templates drllllng for or excavating natural resources.
on land or under water, excluding borrow plts for sand,
fill or gravel, regulated by the State Hlghway Conunlsslon
and plts of less than 5 acres, or which occupies on a
slngle parcel a structure or structures In excess of a
ground area of 60,000 square feet. Conslderatlon of
sol1 types Is one of four crlterla used to evaluate
applications. The law states, "The proposed develop-
ment will be bullt on sol1 types which are suitable to
the nature of the undertaking."

7. Mlnlns Andy Rehabllltatlon of Land. Admlnlstered
by the Board of Environmental Protection. Under thls
statute mining 1s prohlblted wlthout Board approval of
the mlnlng plan, Mlnlng Is broadly deflned and includes
both breaklng the sol1 to remove solld matter and the
treatment of that solid matter. The mining plan must
describe  the physical characterlstlcs of the mlnins
operatlon and include a plan and tlme schedule for
reclamation of the affected land.

8. Subdlvlslon of Land. Admlnlstered by local
plannlng board or munlclpal officers. Under this stat-
ute, In areas not served by public or prlvate community
sewer, 20,000 square feet 1s the mlnlmum lot size and
one hundred footage 1s requlred If the lot abuts a pub-
110 road, lake, pond, river,  stream or seashore. Under-
sized lots may be developed If the Board flnds sol1 and
sewage disposal methods satisfactory. Any subdlvlslon
of land into three or more lots for purposes of sale,
development or bulldlng must be approved by the looal
plannlng board or the munlclpal officers as to conflrm-
atlon wlth certain 11 crlterla. Included among these
crlterla are: (1) will not cause unreasonable sol1
eroslon or reduction in the capacity of the land to hold
water and (2) wlll provlde for adequate solld and sewage
waste dlsposal.

9. Great Ponds Act, Admlnlstered by the Board of
Environmental Protection. The Board regulates construc-
tion and maintenance of causeways, brldges, marlnas,
wharves and permanent structures, or deposlt of flll,
In, o n , over or abutting on great ponds or for dredglng
In great ponds. Great ponds are deflned as "any inland
body of water which In Its natural state has a surface
area in excess of 10 acres, and any body of water artl-
flclally formed or increased which has a surface area
In excess of 30 acres, the shore of which 1s owned by



2 or more persons, .firms, corporations or other legal
entitles." Projects falling under the regulation  of
this Act must receive  a permlt from the Board. The
applicant must demonstrate that the project wlll not
cause. among other thlngs, unreasonable sol1 erosion.

MARYLAND

Major State Acts

Hegulatlons Governlng Water Supply and Sewage Sys-
tems In the Subdlvlslon of Land. Maryland State Depart-
ment of Health and Mental Hygiene, March 3, 1972. By
these regulatlons the Cooperative Sol1 Survey In Mary-
land becomes a primary tool In determlnlng perlods for
conducting percolation  tests and for approvlng permlts
for sewage systems, The regulations state that In those
areas where the soil survey lndlcates moderate or severe
restrlctlons  due to seasonal high water tables, percola-
tlon tests shall be performed at the tlme of year when
the highest water table can be expected as lndlcated for
a given area by the sol1 survey. Sol1 survey lnformatlon
1s used In determlnlng: (1) mlnlmum lot size in all sub-
divisions where lndlvldual water supply and sewage dls-
posal facllltles may be permltted In conformance wlth
the county plan, and (2) mlnlmum lot size In those sub-
dlvlslons using public water facllltles and lndlvldual
sewage systems.

Local ReKulatlons

Percolation Test Bulldlng Lot Approval Fiequlrements
of the Anne Arundel County Department of Health, dated
June 28, 1972. Among the llst of elght ltems requlred
for approval of on-slte septlo tank systems 1s the re-
qulrement that If the sol1 survey lndlcates fluctuating
water table that percolation tests ~1111 be made between
February 1, and Aprll 30 only.

MASSACHUSETTS

Major State Acts and Regulatlons

1. An Act Relative to the Protection of Wetlands.
Section 40 of Chapter 131 of the General Laws states, In
part, that, "No person shall remove, fill. dredge or
alter any bank, beach, dune, flat, marsh, meadow or
swamp bordering on the ocean or on any estuary, creek,
river, stream, pond or lake, or any land under sald
waters or any land subject to tidal action, coastal



storm flowage, or flooding without filing wrltten notice
of his intention to so remove, fill, dredge or alter,
including such plans as may be necessary to describe
such proposed activity and Its effect on the environment,
at least sixty days prior to any such removing, fllllng,
dredging or altering." The admlnlstratlon  of this Sec-
tlon lies primarily with the local Conservation  Commls-
slon, with opportunity for State intervention. In these
procedures, the ldentlflcatlon  of wetland sol1 types Is
an important enforcement tool.

2. Inland Wetlands Restrictive Act. This Act relies,
to a great extent, on the identification and delineation
of poorly drained peat and muck ~011s. Along with a
determination of vegetatlve cover types, these are the
best indicators of areas subject to fresh water flood-
ing, areas necessary for proper flood protection,
groundwater recharge, fish and wildlife, and other con-
slderations listed in the statute,

3. At the local level, town sol1 surveys have be-
come important bases for zoning by-laws and ordinances
by limiting densities of development In areas of lncom-
patible sol1 condltlons. Many co.mmunltles  have been
spared the pressure and expense of non-functional septic
systems or over-burdened surface dralns by the slmple
expedlent of planning according to a prior knowledge of
sol1 capablllty.

4. The Appendix of the Planners Handbook published
for the Massachusetts Federation of Planning Boards
issued In the spring  of 1972. The Soil Conservation
Service prepared part of the information that Is inclu-
ded in "Guide for Lot Size Determination  for Slngle
Family Dwellings." This information  consists of sol1
limitation ratings based on sol1 characteristics  rela-
tive to conventional  type on-site sewage dlsposal sys-
tems and to home sites. The ratings are given in terms
of family units  and land types. The report includes a
sentence which reads, "for further description  of the
individual soils, refer to published county soil surveys
(1960 or later) or to the town and city sol1 studies for
operational planning."

NEW HAMPSHIRE

Major State Acts

1. Current Use Assessment Law. This law shlch was
passed In 1973 by the New Hampshire legislature replaced
a temporary measure which was passed In 1972. Thls law



Is much broader and is a stronger permanent law. Wet-
land Is one of the eight  types of open-space land de-
fined by this law. Wetland Is defined as "means any
marsh, swamp or bog subject to permanent or perlodlc
flooding  and lnoludlng  the surrounding  shore and Inolud-
Ing any sol1 designated as very poorly drained by the
National Cooperative Sol1 Survey or as determined by
criteria developed by the Board." Flood plain is de-
fined as "to mean a low area joining and Including any
water or drainage course aubjeot to periodic flooding
or overflow and delineated as alluvial solls by the
National Cooperatlve Soil Survey In operational sol1
surveys or In county soil survey publications, whlch-
ever Is more current."

2. An Act Establishing a Critical  Lands Commlssion
and Providing for the Classlflcatlon of Certaln Land
Areac of the State as Crltlcal. This Aot is still under
consideration by the State legislature In New Hampshire.
Included among the crltloal areas defined as to be pro-
tected under this law are 37 soil types which have beo.r
delineated by the National Cooperative Sol1 Survey and
published In various sol1 surveys. Pertaining  to these
37 soil types, the law states that the Commlsslon shall
not approve an application to develop any crltlaal area
unless It finds the results of such aotlvlty will not
endanger the agricultural utlllzatlon of these soil
types as may be located in the designated areas specl-
fled through long-term commlttment  to essentially  irro-
verslble uses.

3. In a fact sheet prepared by the Society for the
Proteation of New Hampshire Forests, the use of soil
survey data in developing land use regulations and as a
basis for property tax assessment on wet lands is dls-
cussed,

4. Septic Tank System for Sewage Disposal Adapted
for Rural Homes, Camps, and Cottages. Issued by the New
Hampshire Water Supply and Pollution Control Commission
in 1973. Included among the requirements to be submit-
ted with the plans and speolflcatlons submitted for a
permit Is Sol1 Conservation Servloe 9011 alasslflcatlons
or equivalent for the general area of subdsvlslon  or lot
(available from the U.S. Sol1 Conservationist in each
County Office).

Local Ordinances

1. An Amendment to the Zoning Ordinance of the Towr!
of Amherst, New Hampshire Establishes  a Flood Plain Con-
servation District. "This conservation district  Is



determined to be the low area enjolnlng and lncludlng
any water or dralnage course subject to period10 flood-
Ing or overflow and delineated as alluvial soils by the
Sol1 Conservation Service, U.S. Department of Agrlcul-
ture In the operatlonal soil survey of Hlllsboro County
In progress.~~ The purpose of thls amendment 1s to con-
trol development on the flood plalns of the town.

2. The Zoning Ordlnanoe of the Town of Gullford,
dated 1972. Included In this ordinance 1s an article
pertalnlng to Wetland Conservation Areas. The purpose
of thls article 1s to prevent the development of struo-
tures In land uses on naturally occurring wetlands
which will contribute  to pollution  of surface and ground
water by sewage. Wetland oonservatlon areas are deflned
as "those  areas dellneated as poorly dralned, very
poorly drslned, and alluvial soils ldentlfled In the
sol1 survey of Belmont County, New Hampshlre issued In
November 1968.1’ Speolal exceptions which will be per-
mltted are tled to each of the three above-listed kinds
of soils.

3. Bulldlng Code and Zoning Proposals of the Town
of Mlllford. New Hampshire. A Wetland Conservation  Dls-
trlct  1s to be establlshed under these zoning proposals.
The Wetland Conservatlon Dlstrlot Is deflned to be
"those areas ldentlfled and dellneated as poorly drained,
very poorly dralned, and as bodles of water by the
National Cooperative Sol1 Survey through field mapplng
surveys completed In 1972 and shown on its field map-
plng photographlo sheets for the Town of Mlllford, New
Hampshlre.lt

NEW JERSEY

State Acts

1. Farmland Assessment Act of 196Q. Thls statewlde
regulation  allows farmlands to be assessed at thelr
value for agricultural produotlon. The agrloultural pro-
duction 1s calculated on the basis of sol1 type and cap-
ablilty, among other factors. Implementation  of thls
regulation 1s directly related to the National Coopera-
tive Soil Survey. -

2. State Flood Plains Dellneatlon Aot. The law
requlres englneerlng study of flood plains as the prl-
mary means of dellneatlon. However, It does leave the
posslblllty of other means of dellneatlon, suoh as sol1
survey data, as an lnterlm procedure, subject to super-
seding by englneerlng data when It becomes avallable.



3. New Jersey Department of Environmental Protec-
tlon. Sewage construction guldellnes  recently developed
by this agency contain some reference to the erodlblllty
of ~011s  and other referenoes to ~011s  Information.

Local Regulations

1. An Ordinance Amending the Sewage Disposal System
Code of the Townshlp of West Windsor. This ordinance
includes the following statement: "When soils, as set
forth In Table 8 of the Sol1 Survey of Mercer County,
January 1972 has 'Severe', 'Moderate to Severe'. or
'Moderate' llmltations because of permanent or fluctua-
ting seasonal hlgh water table, percolation  tests and
ground-water determlnatlons shall be taken between the
first day of February and the 30th day of Aprl1.l'

2. An Ordlnanoe to Amend an Ordinance Entitled,
"The Zonlng Ordinance of the Townshlp of Stlllwater to
Provlde for the Regulatlon of the Construction of Build-
ings and Structures In Critloal Areas." Included among
the orltical areas deflned In this ordinance are flood
plains and wetlands. Sol1 survey information  Is used In
the identification  and location  of these two orltlcal
areas,

Pending Leglslatlon

1. The report of the Blueprint Commlsslon  of the
Future of New Jersey Agriculture, issued April  1973. In
this report the Commission recommended the adoptlon of
an agricultural open space plan admlnlstered jolntly by
the state and local munlolpallties and included the fol-
lowing feature, "under the plan each munlclpallty  in the
state would be required to designate an agricultural
open-spaoe preserve within Its boundarles composed of at
least 70 percent of Its prime farm land. The preserve
would become part of the local master plan and should
reflect the local community needs for open space and
other agricultural benefits." The report states that lt
1s the Commlssionls  goal that a minimum  of one mllllon
acres of farm land be preserved as agricultural open
spaoe. At least 750.000 acres of thls should be prlme
farm land of class 1, 2. and 3 and special cranberry,
blueberry, and muck lands as defined by the Soil Conser-
vation Service.

2. Proposed Communlty Planning Law. Thls proposed
comprehensive revlslon to New Jersey's land use laws has
made many references to so11 oonservatlon dlstrlcts and
soil resource conservation, Land use plans shall oon-
slder soil condltlons  and flood plains, among other ltemozj



3. Proposed Sedlment Control Law. Under thls pro-
posal, standards for the control of sol1 eroslon and
sedlmentatlon shall be based upon relevant physical and
developmental information  conoernlng the watersheds and
topography of the State, lnoludlng. but not llmlted to,
data relatlng to land use, soils, slope, hydrology,
geology, slze of land area being dlsturbed, proxlnate
water bodles and their characterlstlcs.

PENNSYLVANIA

Piajor  State Acts

1. Act 241. Solld Waste Management Act.
1968; Revlsed l/70, b/72,

August
The solid wastes included

under thls act are munlclpal , agricultural and lndus-
trlal. Thls act provides for the plannlng and regulation
of solid waste storage, collection. transportatlon, pro-
cesslng and disposal systems. It requlres munlclpall-
ties to submit  plans for solld waste management systems
in thelr jurlsdlctlon; requlres permlts for operating
and processing of dlsposal systems; and authorlzes the
Department of Health to adopt rules, regulations. stand-
ards and procedures.

Among the items requlred In the plan 1s a soil
report of the proposed slte. The ~011s report 1s to be
based on the publlshed standard sol1 survey or equlva-
lent data. The ~011s report 1s to include data on the
characterlstlcs and avallablllty of sol1 as a cover
naterlal.

The Act requlres that a Ground Water Module has
to be completed and submitted to the Department of h-
vlronmental Resources prlor to approval of the landflil
operation. Very speclflo data on the ~011s of the site
are requlred for this module as follows: Llst of each
of the sol1 serles and phases present on the slte; a
copy of the USDA Sol1 Conservatlon Service ~011s map
for the area showing the slte boundarles; borlngs or
test pits made to describe soils and determine thelr
depth: location of these borlngs or test pits on both
large-scale maps and the ~011s maps: minimum thickness
of soil to horizon or horlzons contalnlng 60 percent or
more coarse fragments and how thls thickness was deter-
mlned: percolation rates for the ~011s and how these
percolation  rates were determlned: If percolations  were
run, are the percolation tests always shown on the sol1
maps: the maximum slope at the proposed slte; the shal-
lowest dopth from the surfaoe to mottling and how thls
was determlned: If there 1s a fraglpan present, the



shallowest depth to the fraglpan and how thls was deter-
mined; and the name and address of the soil salentlst
supplying this data.

2. Pennsylvanla Sewage Facllltles Act. March 1970.
This Act requires each munlolpallty to submit to the
Department of Environmental Resources an offlclal adop-
ted plan for sewage systems servlng areas wlthln Its
jurisdiction. The plan shall include a survey and
analysls of sol16 and proposed sewage needs In those
areas not served by sewage services. The plan Is to
include an evaluatlon of the ~011s to determlne their
sultablllty for lndlvldual sewage systems and community
sewage system, Based on the analysis and evaluation of
soils the land classifloatlon  system Is to be estab-
lished to determine the sultablllty of the area for on-
lot dlsposal of sewage and 1s to include four categories
by degree of llmltatlon  as follows: (1) None to slight;
(2) Noderate; (3) Severe: and (4) Hazardous. These are
deflned In the Act.

3. The Clean Streams Law of Pennsylvanla. Approved
ln 1937, amended In 1945, 1956, 1965 and 1970. Sedlment
1s included as a form of pollutant by deflnltlon under
thls Act. In 1972, the Pennsylvanla Envlronmental
Quality Board adopted regulatlons for the control of
eroslon and sedimentation. The Department of Envlron-
mental Resources has developed a program to lmplement
these regulations and thereby prevent pollution of the
waters of the Commonwealth. The Sol1 Conservatlon Ser-
vice assisted the Department In the preparatlon of a
Manual on Sol1 Eroslon and Sedlment Control. The regu-
latlons adopted by the Environmental Quality Board re-
qulre that certain earth-movlng actlvltles obtain a per-
mit from the Department prlor to the tlme any earth 1s
dlsturbed. However, the earth-mover 1s not required to
obtaln a permlt for those actlvltles for which a plan
has been developed by the Sol1 Conservatlon Service.

Local Ordinances

1. Tovmshlp ln Centre County, Pennsylvanla. An
Ordinance to Amend and Supplement the Township Zoning
Ordinance of 1965 and in Addlng Thereto an Article
Entitled, ItFlood Plain Conservatlon DlstrlctiflV This
ordinance establlshes Flood Plain Conservatlon Dlstrlcts
In the Townshlp; enumerates permltted and prohlblted
uses of ground in these dlstrlots; requires approval of
Tovmshlp Plannlng Commlsslon In certain Instances; and
provides for exceptions by modlflcatlon  of the flood
plain boundary by the Zoning Board. In this ordinance,
flood plain 1s deflned as "those areas subject to
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flooding and delineated as alluvial ~011s by the U.S.
Department of Agriculture, So11 Conservatlon Service In
the interim soils report6 of Centre Aeglon, 1969. Al-
though lnfrequent floods wlll exoeed the llmlts of
alluvlal ~011s. these alluvial SOllS whloh are water
deposlted soils, represent those area6 most often lnun-
dated by flood waters and represent the most reallstlc
flood plaln.ll The ordinance goes on to state that "the
Flood Plain Conservatlon Dlstrlct shall lnolude all
lands deslgnated by map 6yIUbol6 and mapplng unlt names.'
It lnoludes a list of these map symbols and mapping  unit.
names. It ldentlfles the map sheets by number and the
lnterlm Sol1 Report6 that are Involved.

2. Allegheny County, Pennsylvania.  An Ordln-
ante, dated April 1972, whloh Regulates the Des&n, Con-
structlon, halntenanoe, or Alteratlon of Grading, Exca-
vations and Fills. Sol1 survey 16 deflned In the Or-
dlnanoe as "the unpublished and ,operatlonal  sol1 survey
of Allegheny, Pennsylvanla , and accompanying text Sol1
Survey Interpretatlons of Allegheny, Pennsylvania.  a6
prepared by the U.S. Department of Agriculture.  Sol1
Conservatlon Service. When applloable the sol1 survey
shall mean 6011 survey Allegheny, Pennsylvania, when
thls publication 1s completed." In the seotlon pertaln-
lng to Standards for Exoavatlon, the Ordinance, In dete- -
mlnlne the maximum slope steepness of a cut, make6 ref-
erence to certain soils by map unlt 6ymbOl6, dellneated
during the soil survey,

3. Newtown Township, Delaware County, Pennsylvanlc.
An Ordinance to Govern and Regulate the Gradlng of Lana,
the hodlficatlon  of Natural Terrain, the Alteratlon of
Dralnage, the Malntenanoe of Artificial  Structures and
Surfaces, and Malntenanoe of Dralnage Necessary to Con-
trol Soil Erosion,. Although the sol1 survey 1s not men-
tloned speolflcally In thls Ordinance, It does state
that If a load-bearlng flll 1s proposed, a soils lnves-
tlcatlon report shall be submltted by a 6011s englneer:
It mentions the klnds of data required. It also states
that the design, lnstallatlon and malntenanoe of eroslon
and sedlment control measure6 shall be acoompllshed In
accordance wlth guldellnes as may be establlshed from
time to time by the Delaware County Sol1 and Water Con-
servatlon Dlstrlot, as adapted from standards and specl-
flcatlons of the U.S. Department of Agriculture, Soil
Conservatlon Service.

4. An ordlnanoe which establlshes flood way regula-
tlons alone Neshamlny Creek and Its trlbutarles In Bucks
county. In settlng forth the limits of flood ways, the
ordinance makes reference to soil survey lnformatlon as.
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follows: "For all of the streams within the Neshamlny
Creek Watershed, not described in paragraphs A and 9
above, areas subject to frequent, perlodlc flooding and
delineated as alluvial sol16 by the U.S. Department of
A~~rlculture, Soil Conservation Service in maps and data
comprising the soil survey of Sucks County, Pennsylvania.:'

5. A resolution adopted. by the County Commissioners
of Zehiph County In 1972 inoludes the following: "TO
call the attention of all individuals, corporations  and
municipalities to the services and resources of the
LehlC!l County Soil and Water Conservation Dlstrlct. The
County Commissioners are strongly recommending that all
construction projects involving earth-moving operations
be submitted to and reviewed by the Sol1 and Water Con-
servation District for the purpose of determining the
ad~equacy of slltation prevention techniques employed."

6. A Resolution  Amending the Land Subdivision Regu-
lation of Upper Merlon Townshlp, which Regulates Grading
and r;xcavatlon  in the Township. Although the resolutlou
does not specifloally mention the soil survey, it does
state that the applioatlon for permit Is to be accom-
panled by plans and specifications prepared by a regis-
tered engineer or surveyor whioh includes among other
lte:ns, the description  of the type and classification  of
the soil in the area of concern.

7. An ordinance approved by the Board of Township
Commlssloners of Springfield Township In 1970. This
ordinance Regulates and Controls the Grading, Excavating,
Removal or Destruction of Topsoll, Trees or other Vege-
tatlve Cover of Lana. It establlshes a requlrement that
plans for minimizing erosion and sedimentation are to be
revlewed by the Springfield Township Planning Commlssion
and approved by the Board of Commlssloners of the Town-
ship. Although the soil survey is not mentioned speclf-
ically in this ordinance, the ordinance  does contain the:
following: l'heasures  used to control erosion and reduce
sedimentation shall, as a minimum , meet the standard and
specification of the Montgomery County Sol1 and Water
Conservation Dlstriot. The Township englneer or other
officials as designated, shall ensure compliance with
the appropriate speciflcatlons, copies of which are
available, from the District  or Municipal  Rulldlng,
Springfield Iownship."
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RHODE ISLAND

Proposed Zonlna Regulations

I. North KIngstoni Rhode Island. Proposed Zoning
Dlstrlcts. Under this proposal, five primary land-use
dlstrlcts ~111 be reoognlzed. In addition. three sol1
dlstrlcts shall be recognized. These are sevem liml-
tatlons district, very severe llmltatlons district, and
steep slope dlstrlet. The purpose of each of these
three overlay dlstrlots  is to establish  additional  re-
quirements for the primary wnlng dlstrlots based on
speclflc hazards and problems outllned In the 6011 Inter.-
pretatlon tables prepared for the State of Rhode Island
by the U.S. Department of Agriculture,  Soil Conservation
Service. Fach of the three sol1 overlay dlstrlcts is
defined in terms of speolflo map unit symbols which
occur on map sheets of the Sol1 Survey of the Town of
North Kingston.

2. Town of Exeter. Subdlvlslon Regulations. Under
these regulations, a sol1 survey of the land being sub-
dlvlded and a ~011s lnterpmtatlon report from the
Southern Rhode Island Sol1 and Water Conservatlon Dls-
trict is one of the items requlred wlth the preliminary
plat appllcatlon. The regulatlons also state that mini,
mum lot dlmenslons and minimum bulldlng set-back lines
shall be established for all lots unless the need for
larger lots 1s lndlcated by the standard sol1 survey,
In the subsection pertalnlng to Compliance with ReguIa..
tlons, Procedures, and Speclficatlona.  thls regulatlon
states: (1) many of the standards and speolfioatloas
contained in the Dlstrlct Standards and Speolfloatlons
Handbook ~111 be based on the types of soil exlstlng in
the area of development, and (2) the standards and sped:.-
flcatlons will vary aocordlng to oondltlons and slopes
that exist on the development slte.

Major State Acts

1. Act Ho. 250. Subdlvlslons, and Commercial,
Industrial and Resldentlal Developments. 1970. Admln-
istcred by Rnvlronmental  Board and Dlstrlot Envlronmen-
tal Commissions. Subdlvlslons of 10 or more lots of
Less than 1.0 acres: any commercial or lndustrlal devel-
opment on one acre of land, or 10 aores If in a town
with per5anen.i subdlvlslons and zoning ordlnanoes, must
have a "250" permlt.



Chapter 151 of the Aot, requires the Board to
develop and adopt a capablllty  and development plan for
the State of Vermont. A General Sol1 Nap of each oounty
has been used to prepare two of the naps lnoluded In
thls plan: (1) Llmltatlons  for Development, and (2)
Resource Opportunltles, A State land-use plan, based on
the capability  and development plan, Is also to be devel-
oped and adopted by the Board.

Sol1 survey lnformatlon  Is also used under this
Act by the Dlstrlot  Environmental  Commleslons  in their
review  of proposed developments.

2. Regulations  of the Vermont Health Department
Pertaining  to Subdlvtslon  Development. The soils data
requlred In a permit for on-site sewage  disposal say be
obtalned from elther a report by the Sol1 Conservation
Service or In a report of the Sol1 Sclentlst  acoeptable
to the Sol1 Conservation Service obtalnable  through a
Natural Besources Censervatlon  Dlstrlct  after an on-
site review of the terraln and the soils.

3. On January 2, 1973, the Exvlronmental  Board of
the State of Vermont adopted a Vermont Land Capability
and Development Plan. General roll maps were used and
are being used In the development of this land oapabll-
ity and development plan. This resolution sets down the
policies and criteria  whLch were adopted for the purpocnc>
of the Itwise use and conservation  of the state’s Impor-
tant natural environmental recreational,  scenic, cultuy-
al, hlstorioal  and other resouroes.91  In the s e c t i o n
pertaining to land resouroen. the Sollowlng:  are deflned:
(1) primary agrloultural lancis,  (2) forest and seoondar;v
agricultural lands, and (3) flood ways. Thls sectlon
also sets down the kinds of development wk;lch will be
permitted on these three klnds of lands.

Local Ordinanaes

Zoning ordinance of the Town of Fletcher, Vermont.
Under this Ordinance the sol1 survey lnformatlon con-
talned in the sol1 survey of Pranklln County, Vermont is
used to develop: (I) flood plain soils overlay area;
(2) A wet ~011s overlay area: (3) steep and shallow
solls overlay area: and (4) sultable ~011s  overlay area.
For each speolflc overlay area , the ~011s are listed
both by mapping unit name and by map symbol. In a pro.,
posed Lake Shore Protection  Law, sol1 survey Information
will be used to group the 8011s  of Vermont lnto six
grxps, for on-slte sewage dlsposnl, aacordJnC; to the!.r
majsr Willtlng factcrs.
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ZRGINIA

State Acts and Regulations- -

1. State Land Use Tax Act. Thls Act requires sol1
information before a land owner can secure a lower
assessment for speclfled purposes.

2, Board of Health Regulatlons. Among the rules
and regulations governing the disposal of sewage, there
Is a requirement for soil evaluatlon. The sol1 evalua-,
tloE for a dralnfleld system shall follow a systematic
approach including oonalderation for physlographlc pro-
vince, posltlon of landscape, degree of slope and soil
profile (thickness of horizon, color, texture). Such
evaluation shall indicate whether or not the sol1 has
problems relatlve to the position In the landscape,
scason.al water table, shallow depths, rate of absorp-
tion, or a conbinatlon of any of the above.

WEST VIRGINIA

At the present time there are no leglslatlve  or
regulatory documents In West Vlrglnla that refer dlrect-
ly to the use of sol.1 surveys. Most of the soils info??.
matlon In West Vlrglnla appears in supportlng documents
such as sediment control handbooks, teohnical guides
and county-wide plans whlah are used as references In
regulating land-use lnvolvlng county planning, sewage
disposal and local sedlment control ordlnanoes.
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Appendlx A

Summary of Leglslatlon,  Ordinances  and
Re@latlons Related to the Legal Aspects

of the Use and Interpretations of Sol1 Surveys
In States Outslde the Northeast Region

ARKANSAS

State Repulatlons

In constructing  septic flelds and In other sanlta-
tlon conslderatlons, the ~011s lnformatlon such as per-
colatlon tests are required.

FLORIDA

State Regulations

Soils lnformatlon Is used for locatln:: sites for
sanltary landfllls and septic  tanks. Solls lnformatlon
Is also used to designate wetlands.

IDAiiO

State Regulations

Solls information Is referenced as crlterla for
locating septic tank leach fleld sites. However, there
are no real speolflcs. and an lndlvldual 1s not charged
wlth the responslblllty to get or use soils lnformatlon.

ILLINOIS

State Regulations

The Sol1 and Water Conservatlon Dlstrlct Law was
amended In 1971 to add a new Section 22.02a,  as follows:
"The Soil and Water Conservatlon Dlstrlct shall make aI.
natural resource lnformatlon available to the appro-
prlate county agency or munlclpallty in the promulgation
of zoning ordinances  or variances. Any person who petl-
tions any munlclpallty or oounty agency In the district
for varlatlon, amend,ment, or other relief from that
munlclpallty's  or county's zonlne ordinance  or who pro-
poses to subdlvide vacant or agricultural lands therein
shall furnlsh a copy of such petltlon or proposal to
the Soil and Water Conservatlon District. The Sol1 and
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Water Conservatlon District shall be given not more than
30 days from the time of receipt of the petition or pro-
posal to issue Its written oplnlon oonoernlng the peti-
tlon or proposal and submit  the same to the approprlate
county agency or municlpallty  for further actlon.1U

MONTANA

Ma;lor  State Laws

1. The Montana Strip Mining and Reclamation  Act.
Ihls Act requires a sol1 survey describing all major
~011s  being present on the area of operation and their
suitablllty  for revegetatlve  purposes, The sol1 survey
shall include the following Information: (1) Sampling
and analysis of soil horizons In sufficient detail to
ldentlfy the sol1 types present wlthln the area of
operations and to determine the depths to which soil
should be saved within each sol1 type. Each horizon
sample shall be analyzed for the pH, salt hazard (con-
ductivity), sodium absorption ratlo, oatlon exchange
capacity if the sodium absorption rate Is greater than
10. and mechanloal analyses (texture) and determlnatlon
of the percent of macronutrients for each soil horizon
present at two or more locations within each sol1 type.
(2) A soils map acceptable to the Department. The
scale shall be one (1) inch equals two hundred (200)
feet unless otherwise altered by the Department. Rn-
larged  aerial photographs may be used as a map base.
The map or photograph shall lnolude the sol1 types
present and their boundaries (the operator shall lndl-
cate within the various so11 types the depth to which
he plans on stripping topsoil); soil sample map locations
correlated to sol1 type and horizon testing: and further
sol1 studies If required by the Department.

2. Open Cut Mining Act. In the appllcatlons  for a
mining contract, a reclamation plan has to be submitted,
and this includes  (1) areas where sol1 material  will be
replaced and (2) lnformatlon about sol1 type which may
include a standard 6021 survey If required. among other
Items. In addltlon to the above, a reclamation plan for
a bentonite operation may be requlred to contain a stan-
dard agricultural soils analysls of the surface mater-
ials and each major stratum in the overburden, includ-
ing determlnatlons of texture, porosity-permeability.
nutrient content, alkalinlty, leachable salts, and
additional analyses as required by the Board. In sub-
mlttlng this information, the operator shall also list
the number of samples taken, the method by which they
were taken, the location from which they ware taken, the
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name and address of the persons who took the samples If
other than the operator, and the names and addresses of
those persons who analyzed the samples. The ~011s
analyses shall be acoompanled by a map delineating soil
types. the location of the sol1 samples taken, depths of
soils materlals to be salvaged for each so11 type and
the donlnate vegetative species present on each sol1
type.

'j. Control of Refuse Dlsposal
of a refuse dlsposal area lnvolves
vey information, and may requlre a
inspect the site.

Areas. The selectloi?
the use of sol1 sur-
sol1 sclentlst to

4. Motor Vehicle !@ecking  Facllltles.  As In the
statute dealing with refuse dlsposal areas, the selec-
tlon of a motor vehicle wrecking faclllty involves the
use of sol1 survey lnformatlon. A sol1 sclentlst may
be required. to inspect  the slte.

5. Montana Subdivision and Plattlng Act. Thls Act
calls for maps and tables showlng sol1 types In the sev-
eral parts of the proposed subdlvlsion, and, their sult-
ablllty for any proposed developments In those several
parts.

6. Nontana  Utlllty Sltlng Act, effective  Warch
1973. Soil lnformatlon 1s used for determlnlng power-
llne corridors, vegetatlon, and construction  of towers,
The EXercy Planning Dlvlsion of thls Department approves
the powerline corridors, power plant sites, etc.. and
sol1 surveys are studled for all plannina.

State Heo:ulatlons--

1. In 1973, the New Nexlco  Legislature  gave tkie
Natural r?esouroe Conservation Dlstrlcts the responslbll-
Ity of developing guldellnes for terraln manap;ement  as
they relate to subdivisions. Wlth the adoptlon of these
guidelines, subdlvlders are requlred to furnlsh detalled
soils maps on all new subdlvlslons. In addltlon, all
land wlthln the subdivision  must have soils which are
suitable for the uses proposed by the subdlvlder.

2. The Coal Surfacemlnlng Commlsslon has adopted
resulatlons  which require companys  engaged in strlp-
mlnlng operatlons to submlt general soils maps as a
part of thelr mlnlne plan. Thls ~011s lnformatlon along
wlth information conoernlng the gradlng and re-vegetatlny



of spoil piles is used to determine the conditions under
which a mining permit Is Issued.

3. The ilhvlronmental  Improvement Agency has devel-
oped guidelines regarding the suitability and use of
soils for sanitary land fills and septic tank filter
fields.

EOWH DAKOTA

State Laws

North Dakota Reclamation  of Strip-Mined Lands Law.
A provision for returning "up to two feet of top soil
or approved surface material" was added by the 1973
Legislature. Topsoil means,
the A and,

"that  materlal (normally
in some cases, the upper portion of the B

horizon) which, based upon an offlclal national coopera-
tive soils survey, is acceptable for respreading on the
surface of regraded areas to provlde a medium for plant
gr0wth.l' The operator's reclamation plan and the commis~
slon's approval or modification thereof shall be based
upon the advice and technical assistance of the state
soil conservation committee, among other agencies,



NATIONAL COXERATIuE SOIL SLUVFX
NORTHF&T SOIL SiVF,Y WORK PUXNING CONFZRENCE

JANUARY Y-11, 1974.

COMMIll'EE2: USE OF SOILS FOR WASTE DISPOSAL

COMMITTEE CHAFGES:

1. Development of regional guidelines for using and inter-
preting the use of soils fcr disposal of wastes and review of
interim national "Gu'.de for Rating the Limitations of Soils for
the Disposal of Waste".

2. Enlist help of geologists, hydrologists, sanitary  engi-
neers, and others in developing these guidelines.

~3. Develop a list of references for each of several kinds
of wastes.

4. Suggest research needed.

Development of guidelines

In developing guidelines for the use of soils forwaste dia-
posal, we assume that the soil is one way to dispose of various
kinds of wastes, But it is well to remember that not all soil
scientists agree on the use of soils for disposal of many kinds
of wastes for there is a lack of understanding of the,consequences
of waste disposal, especially the biological recycling of some
trace metals in wastes. Long term observations in this country
are scant. With the exception of farm animal manures, our experi+
ence is relatively short. Researchers throughout the country
have shown that certain kinds of solid and liquid wastes can be
degraded and stabilized without apparent harmto the environment.
But what about the long pull? How long can wastesbe applied to
a site before the soils :exceed their capacity to fix or issnobilize
various constituents in wastee? Our lack of long-term knowledge
in some areas may cause some misdirection in waste management for
no one canfully pracict all interactions between the waste and
the soil to which it is applied. At best, soil scientists should
proceed with caution in their advocacy. Further, areaa of soils
that meet the requirements as waste disposal sites have many pro-
perties in common with our agriculturally productive soils and
they do not constitute an unlimited national resource.

The first question for discussion was whether guidelines
should be prepared at the national level or regional level or
should they be developed at the state level guided by local factors
and tempered by state law. In several cBses, soil limitation
ratings for septic tank drainfields were not compatible with state



regulations. Variances from national interpretations as set
forth in the national "Guide for interpreting engineering uses of
soils" were cited for Connecticut and Fennsylvsnie. In Rennsyl-
vsnia, for example, soils with percolation rates less than 6 min/in
are rated severe because of poor renovation of effluent. In the
national guide rates faster then 45 tin/in are rated slight but
footnoted to indicate possible pollution hazard. In Connecticut,
rates 30-60 minjin are deemed moderate because it requires e pro-
fessional engineer to design the system and under proposed changes
to also supervise and certify its installation. After much dis-
cussion the committee recommended the following:

RECOMMGNDATICW: The Principal Soil Correlator of the North-
east Region should determine to what extent liberties can be taken
at the state level with regional and netionsl criteria ratings.
Local variances would have to be supmrted by local information
showing that national or regional guidelines are not applicable.

In view of the possible conflicts between national guidelines
already developed for use in Some aspects of waste disposal snd
guidelines that will be developed for the Northeast Region, the
Committee felt it premature to develop the guidelinea  for this
conference.

The committee agreed to consider guidelines for the following
kinds of wastes:

1. Animal wastes.
2. Effluent from sewage treatment ph.ntB.
3. Effluent from septic tanks.
4. Sewage sludge..
5. Solid wastes in sanitary landfills including interpre-

tations for Soil host, Soil cover, and leachete collected for soil
treatment.

The committee felt that although most industrial W?teS are
problems unto themselves, they cannot be ignored if soil .'.an be
used to stabilize them, Industrial wastes may reach the soil by
two pathways: 1) thase discharged to sewage treatment plants and
accidentlyor intentionally contribute to the chemical behavior
of sewage treatment plant effluent; 2) those treated by other means
to change their form before disposal.

Review of "Guide for Rating Limitations of Soils for Disposal Of
P&e"

In response to the request to review and offer recommendations
for improvement of these national guidelines, the following are
suggested.
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1. In Tables 1 and 2, relax the restrictions in Footnote 1
assigning "no better than moderate" limitations for regional inter-
pretative groupings to mesic soils. Regional interpretations
should be based on the best available soils for waste diSpOSd.
It cannot be denied degradation rates in mesic soils do not Compare
with rates in thermic soils but in the absence of thermic soils
regionally, mesic soils are the best we have and should receive
slight limitations. Wastes will not be exported to thermic regions
to take advantage of faster degradation rates. For mesic soils,
adjustments can be made in rates of application.

2. Tables 1 and 2 msy have to be treated differently for
different kinds of wastes depending upon their composition. For
example, separate tables may have to be developed for highly nitro-
genous wastes. It is becoming clearer that poorly drained soils
mey be superior to well drained soils for reducing nitrogen Contents
by denitrification. There may be some reluctance to suggest
spreading wastes in wetlands areas but the fact that denitrification
may becume the most important pathway to reduce nitrogen COnteAs
of wastes and it works best in poorly aerated soils cannot be
altered. F'erh.:+s the interpretations may suggest the k2nds of
upiend soils that could be artificially converted to a dcnitrifying
environment by add%',.ion  of excess water and alteration of the C/N
ratio. Perhaps thi? suggests that separate tahles should be pre-
pared for more 6pecri"j.c k!.nds of wastes rather than the two broad
types developed for liquid and solid wastes.

3. For Table 1, the parameter on flooding should reflect
severe limitation for eny flooding irrespecti.;e of growing season
or non-growing. Although flood plains ere normally thought to be
landforms of deposition, soil that has adsorbed nutrients may
be subject to some erosion and resolubility during prolonged
flooding. Dissolved nutrients and those adsorbed on suspended
particles may become subjzt to entrapment in adjaxnt water
bodies if detention time is great thus contributing to euirophi-
cation.

For Table 2, some members of the ccmmittee  felt that the
parameter on flooding could distinguish between marure that was
plowed under within a reasonable time after applictsion or allowed I
to remain on the surface. This interpretation w0ui~~3 bring an
element of management into the interpretation and rceult in the
following:

Slight - None
Moderate - Soils flooded - manure plowed under
Severe - Soils flooded - manure unplowed.

4. The committee felt that the assumptions used in developing
Tables 1 and 2 should be clearly stated. What guided the rationale
for the breaks between slight, moderate, end severe for each of the
parameters listed in the tables?
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5 . In the narrative under "Management Guide" there was sOme.
disagreement voiced that the quantities of waste that provided l* .-
time8 that which would be used by a crop were not enough under
certain circumstances. This is based on the assumption that l/3
nitrogen will be lost by volatilization. Studies in Connecticut
have shown that liquid animal waste slurries spread thinly Over
the ground will lose up to one-half of its nitrogen by volatiliza-
tion. Thus if a,crop requires 150 lb/acre nitrogen it will require
twice that be added to offset volatilization losses unless it is
plowed under immediately. To fully compensate for volatilizatiOn
losses, crop utilization, and very.slow release of part of the
nitrogen tied up in the manure, then a factor of 2p could be used
for application rates of liquid enimel wastes.

6. In the narrative "Biological Impact of Some Elements"
the statements on the toxicity of chromium need clarification
especially the availability of valence form8 of chromium. Al-
though chromium toxicities can be~produced in the laboratory,
evidence that it has caused toxicity in the field is not conclu-
sive.

Development of ccmplete 8ystems approach to waste mansgement--

In discussing Charge 2 that sought to enlist the assistance
of geologists, hydrologists , and sanitary engineer8 in developing
guidelines, the committee felt that It should concentrate its
efforts on guidelines for soils~only. We must also recognize
however, that a complete systems approach for waste management is
essential end this requires integrated efforts from other disci-
plines. Guidelines that interpret soils for waste disposal must
take into consideration 3 bodies of knowledge: 1) the physical,
chemical end biological properties of the waste, 2) the physical,
chemical end biological properties of the soil to which the waste
will be applied and 3) the interactions between waste and soil to
understand the stabilization of the waste and the mechanisms of
attenuation of potential~pollutsnts  as they move from the disposal
site. Each potential pollutant must be assessed differently for
their rate8 of attenuation and stabilization ere Va8tly different.
We must fully understand such mechanisms of attenuation as dilution
by rainfall, dispersion in ground water (diffusion, density gradients),
cation exchange, fixation (precipitation, chelation), volatilization,
biological utilization and trsnsfcrmation and mechanical filtration.
A complete systems anelysi8 would.include consideration of the
following parameters and perhaps others:

Landscape: slope, depth to bedrock, aspect, land cover.
Climate: rainfall, evapotranspiration.
Hydrology: depth and duration of water tables, saturated

thickness of aquifer, trensmisability under saturated
flow, ground water quality.



Soil:
PhySiCal - permeability, texture, textural disconti-

nuities, temperature
Chemical - pH, CRC, base saturation, free iron and

sluminum'content,  organic matter
Biological - enzymatic activity of resident soil

organisms, aerobic or anaerobic system.

Guidelines prepared for soil interpretations should include
e statement that other factors require investigation. Some of these
parameters deal with the environment, others do not. These fall
into the realm of economics and politics.

If guidelines take on a quantitative aspect and recommenda-,
tions are made on application rates of waste we ten consider three
different rates. 1) a safe sustained utilization rate using the
waste es e soil emmendment in crop production. ThEate should
not injure the crop or render it useless es a feed; 2) a safe
maximum disposal rate applied annually that will not degrade the
environment.; 3) essfe disposel rate applied one time only.

Development of reference lists

Development ,of reference lists is a herculean task. Good ~,~.~’
use should be made of'existing reference lists and abstracting
services. For current research the CRIS program csn identify and
compile if fed the proper key words. An abbreviated list known
to committee members who responded Kill be found in the Appendix.

Research needs

1. Long-term studies are needed that will assist in deter-
mining the longevity of waste msnsgement and d$sposal systems.

2. Studies of interecti,ons betweenwaste end soil. We not
only need to know whet effect the soil has on the waste but what
effect the waste has on the 6011. The latter may be helpful in an-
ticipating the longevity of waste disposal in 6011.

3. Heavy metals in effluent and sludges merit considerable ~,
attention for they may present health hazards if used in crop
production systems. It is important to better understand the .’
capacity and mechanisms of storage, resolubility due to changes in
pH or redox potential, and release during decomposition of organic ~.,.
matter.

RRCOMMJSNMTION~:

The committee recommends that it be continued as a working
committee to prepare waste disposal guideUne6. If the task can
be completed for the 1975 Rational Work Planning Conference, the
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guidelines will be transmitted separately to the appropriate
national committee end be considered an appendix  to this report.

CoMMIlTEEMEME!ERS:

D. E. Hill, Chairman
F. G. Loughry, Vice-Chairman
R. J. Bartlett
D. S. Fanning
J. Kubota
R. P. Matelski
M. Meyer
F. P. Miller
D. Nelson

G. W. Olson
J. C. Patterson
S. A. L. FUgrim
0. W. Rice
D. Snyder
J. W. Warner
R. M. Weaver
M. E. Weeks
W. R. Wright

DISCUSSION:

K.  Schmude: An escape clause can be used to cover variances between
SCS criteria end local ordinances.

G. Olson: We should be prepared to assist local agencies in pre-
paration end revision of ordinances 80 that they ten be moat useful
to the community -- in light of all data available on a national,
regional, end local scale. In meny cases present ordinances were
developed on the basis of archaic information, which may need to
be revised because of new data. Many regulators, for example,
might classify area6 a6 "completely unsuitable" when in fact those
areas ere good sites with proper investment end management. Re-
strictions on depths to water tables in the past have ignored
seasonal fluctuations, which have been characterized in considerable
detail in acme soils in the past few years. Soil scientists need
to continually work with planners, developers, and public health
officials to Inform them of the latest data on soils, so that local
coemmnities  can benefit frux data and criteria developed outeide
of their community.

S. Holzhey: We should stick to coil fact6 in published soil
surveys. Local ordinances can be handled with interim and other
special reports.

D. Fanning: Additional research is needed relative to building
suitable soils at I.andfill  sites, The natural occurrence of
impervious floors to contain leachate and pervious soil covers to
permit escape of gases is not conrmon. Soils muet be manipulated
to get the desired effect. Are we over etressing the use of soil
as a medium for waste disposal?



APPENDIXA

The third charge to the ccmmittee was to develop  a list
of references pertaining to waste disposal in soils. The following
list is by no means complete but offers some recent publications,
e8peciall.y those which contain excellent bibliographies covering
earlier work.

Septic Tank Effluents

Douma, J., et el. 1972. Soil adsorption of septic tank effluent. '~'
Univ. of Wisconsin-Extension. Infor. Circ. 20. Madism, Wise. 235p.

Clsyton, J.W. 1973. An analysis of septic tank stival data in
Fairfax County, Virginia 1952-1972. Groundwater  Jour. May-June
1973 29-p Nationel Water Well Assn.

Hill, D.E. 1973. Potential contamination of~water bodies and
water courses from septic tank drainfields. Special Report to
Corm. Public Health Task Force. Corm. Agr. Exp. Sta., New Haven,
6p. (Mimeo).

Huddleston, JH. and Olson, G.W. 1967. Soil survey interpreta-
tions for subsurface sewage disposal. Soil Sci. lOh:hOl-409.

Miller, J.C. 1972. Nitrate contamination of the water table
aquifer in Delaware. Univ. of Delaware Rpt. of Investigations 20.
Newark, Del. 36~.,

Mokma, D.L. and Whiteside, E.P. i972. Performance &septic tenk
disposal fields in representative Michigen soils. Res. Rpt. 157.
Mich. State Univ., East Lansing,.Mich. 15~.

NTISearch.  1973. Septic ,Tanks:' a bibliography with abstracts.
NTIS-WIN 73-c&. Nat. Tech. Inf. Service. Sprtizgfield, Va. 56~.

:
N.Y. State Dept. Health. 1972. The Long Island ground water
pollution study; N.Y. State Dept.~Entironmental  Conservation.
Albany, N.Y. 388~.

Olson, G.W. 1964. Application of soil survey to problems of
health, sanitation, and engineering. Cornell Univ. Memoir 387.,
Ithaca, N.Y. 77P.

Olson, G.W. 1973. Using soils for waste disposal. Cornell
Agron. Mime0 73-18, Ithaca, N.Y. 9p.

Preul, H.C. 1967. Underground movement of nitrogen. IN Adv.
in Water Pollution Research. 1:3c9-328. Water PolluEon Control
Fed., WaBhingtOn, D.C.

2.7



Thomas, R.E. 1973. Spray-runoff to treat ran domestic waste-
water. Proc. Internctional Conf. on Land for F!aste kianagement.
Ottawa, Canada. (In press).

Sewage Treatment Plant Effluent

Hill, D.E. 1972. Waste water renovation inConnecticut soils.
Jour. Env. mual. 1:163-167.

Fat. Assoc. State Univ. and Land Grant Colleges. 1973. Fro-.
ceedings Joint Co&: Recycling municipal sludges and effluents
on lend. Washington, D.C. 24413.

Parizek, R.R. et al. 1367.~ Waste water renovation and conserva
tion. Penn. State Studies 23, University Perk, Pa. 71~.

Pennsylvania Dept. Environmental Resources. 1972. Spray IrriSe,,
tion Panuel. Bur. !!ater tiality Kane:;e. Pub. 31. Harrisburg,
Pa,. 49p.

Pound, C.E. and Crites, R.W.
reuse by land application.
U.S. Environ. Prot. Agency,
142 references).

Sopper, t!.E. and Kardos, L.T.

1973~. \!aste water treatment and
EPA-660/2~73..0@6  P and b (2 vols.)
Washington, D.C. 32%. (Contains

(Editors). 1973. RecyclinS_treated
municipal waste water and sludge through forest and cropland.
Penn. State Univ. Press. University Park> Pa. 479p.

Sewage SludSe

Carlson, C.W. and J.D. Meneies. 1971.. Utilization of Urban Wastes
in Crop production.. EioScience 21(12:):561:4.:

Dalton, FE., J.;:. Stein, and B.T. Lyman. 1968. Land Reclama.,
tion I' A Complete Solution of the Sludge and Solids Disposal
Problem. J. Water Pollution Control Fed. 40(5):789-805.

Hinesly, T.D. and B. Sosewits. 1969. Digested~ Sludge Disposal on
Cropland. J. Water Poll. Control. Fed., 40(5):822.,831.

Kardos L TI . . 1970. A Few Prospect. Environment, 12(2):10-27.

Ring. L.D. and H.D. kiorris.' ~1972; Land Disposal of Liquid Sewage
SludGes: II The Effect on Soil pR, llanganese, Zinc, and Growth
and Chemical Composition of Rye (Secale cereale L.) J. Environ.
@al., Vol:l, no. 4 pp. 442.;446.

Lagerwerff> J.V. 1967. Heavy metal Contamination of Soils. IN
A.Q-$. Z,the Na1it.y of the Envir,onmenti  P+, Brady (ed.) p. %3-

:
.
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Lence, J.C. and F.D. Uhisler. 1972. Nitrogen Balance in Soil
Columns Intermittently Flooded-uith  Secondary Sewage Effluent.
J. Environ. @al., Vol. 1, no. 2> pp. 180-136.

Mosier, A.R., K. Heider, and F.E. Clark: 1972. Mater Soluble
Organic Substances Leachable from Feedlot Manure. J. Environ.
Qual., Vol. 1, no. 3; pp. 320-323.

Tietzen, C. and S.A. Hart. 1969. Compost for Agricultural Land?
J. Sanitary RnS.; Proc. Paper 6506, p. 269-207.

Sanitary Landfills

Cartwright, I<. an& F.D. Sherman. 1969. Kvaluating  Sanitary
Landfill Sites in Illinois. Environ. Geol. Notes. Illinois
St. Geol. SW. MO. 27.

Coe; J.J. 130. Effect of Solid Haste Disposal on Ground Water
@uality. Jour. A.!I.!!.A. pp. 776-783.

Dept. of Sanitary FngineerinS, Dist. of Col. Kenilrrorth Model
Sanitary Landfill. EPA. Grant No. Gob-IX-00143.  Jan. 1971.

Fwgarolii A.A. 15971. Pollution of subsurface water by sanitary
landfills. Drexel Univ., Philadelphia, Pa. 3 VOb.

HuShes, G.11. 1967. Selection of Rel%se Disposal Sites in North-
eastern Illinois. Environmcutcl Geology Notes. Illinois State
Geological Survey, Ho. 17. .&:. ,c:~

HuShes, G.M., R.A. London, and R.M. Fawolden. l$Q. HydroSeoloGic
Data from four landfills in Northeastern Illinois. Snvironmental
Geology Notes. Illinois State Geological Survey. No. 26.

LouShry, F.G. 1370. Role of Soil Survey in Maintaining  @J.Ed.itY
of the Environment. Div. of Community Env. Serv., Pa. \ept.
Health.

Loughry, F.G. 1968. The Soil Factor in Sanitery Landfill, Pa.
Dept. of Health.

Miller, R.A. and S.W. Maker. 1972. Geologic Evaluation of
Sanitary Landfill Sites in Tennessee. Environ. Geol. Ser. No. 1.
State of Tenn.

Otton, X.G. 1972. Solid-Waste Disposal in the Geohydrologic
Environment of Maryland. Dept. of Nat. Res., Md. Geol. Sur.
Report of InvestQations  No. 18.

Remson, I., A.A. Funzaroli end A.H. Laurence. 1968. \!ater Move-
ment in en Unsaturated Sanitary Landfill, Jour. of the Sanitary
EnC;. Div., Proc. ASCF., Vol. gh, No. SA2 Proc. Paper 5904, pp.3@7-317.
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Schoenberger,  R.J., and A.A. Fungaroli. 1971. Incinerator -
Residue .. Fill Site Investieation  Journ. Soil Mech. and Found.
Xv., Froc. ASCE, Vol. 97, No. SMlO, Proc. Paper 8451, pp. 1431.~43.

Steiner, R.L. A.A. FunSaroli, F.J., Schoenberger and P.W. Furdom.
1971. Criteria for Sanitary Landfill Development. Public Works,
PP. 77--w.

Animal Manures

Anonymous. 1970. Agricultural and ProcessinS Wastes in the
Eostern ReSion: A perspective. Froc. Eastern Exp. Sta. Colle,
borators Conf..  AFtS, TTashington, D.C. 90~.

Anonymous. lyil. FroceedinGs Annual Waste Management Conference.
Univ. kaine, Orono, Me. 48~. (Mimeo).

Anonymous. 1972. Maine guidelines for manure and manure sludge
disposal on land. &ine Agr. Exp. Site., Misc. Report l.42.
Grono, Me. 21p.

Frink, C.R. 1970. plant nutrients end animal waste disposal.
Conn. Agr. Exp. Sta. Circ. 237, 10~.

Frink, C.R. 1970. Animal uaste disposel. Compost Sci. 11:14.,,15.

Stephens, G.R. and Hill, D.E. 1970. Utilizing liquid poultry
wastes in forests, Corm. ASr. Exp. Sta. Spec. Soils Dul1.31, 7p.

Stephens, G.R. and 1X1, D.E. 1973. Using liquid poultry wastes
in woodlands. FTOC. In-i,. Conf. on Land for Waste ManaSement,
Ottawa, Canada, (In press).



COKMLTTEE 3

GIIIDSLINES  FOR OVERCOMING LIHITATIONS

OF SOILS FOR DIPFEWiNT  USES

Charges to the Committee:-~- - -

1. Determine the feasibility of developing Development Difficulty
Indices for soils with severe (also moderate and slight) limita-
t ions.

2. Examine the feasibility of developing cost analysis for different
management practices for overcoming limitations (and methods for
so doing).

3. I’revelop  a format for presenting recommendations for overcoming
l im i t a t i on s .

Committee Chairman: K. 0. Schmude

Vice Chairman: P. P. Miller

Members: N. L. Cunningham
S. Ekart
U. Kirkham
M. Narkley
R. L. Marshall
FS. Meyer
G. W. Olson
J. C. Patterson
R. Pennock
0. W. Rice

E. H. Sautter
R. Shields
K. G. Stratton
W. A. van E c k
J. W. Warner
B. C. Watson
W. R. Wright
S. J. Zayack

F.ecw#ne,ndations  & the Conxnittee:-

1. Guidelines for overcoming soil limitations for non-farm uses
should be made a patt of the format for soil survey  reports.
This should be communicated to the national task force now
working on a proposal to revise the format of soil survey
reports.

2. A county report in the Northeast should adopt a format which
includes guideline@ for overcoming soil limitations for non-
farm uses.

3. The executive committee should determine whether this coawaittee
(Committee 3) should continue in view of the fact that there is
some duplication between this canmittee and the committee on
interpretations.



Members assigned to the committee were asked to respond to the
three charges. To stimulate discussion. the committee chairman
gave a brief account of his initial reactions to the charges. The
response was reasonable in that 50 percent of the membership
replied. Following is a summary of the response by charge.

Charge 1. Determine the feasibility of developing Development
Difficulty Indices for soils with severe (also moderate
and slight) limitations.

Generally planners and developers, etc., are not satisfied with the
current rating syntem of slight, moderate and severe as an index to
dif f iculty of  devel,opment. If a “severe” limitation exists based on
w.11  criteria for rating soila (and it frequently does in the Nortlrew~
R?gJr.n)  developers would like to have some idea of the degree of
s(;v~.rJ ty. Although these limiting criteria are spelled out in soil
ew -.?YK,  it appears that a more quantitative approach in desired.

An J~l!:~stration of a quantitative approach used in San Diego Count.y,
CalJfu;:lie,  is gJwn below for ratFng  homesites.

FACTORS FOR HOMESITE LIMITATION:

San Diego County, California L/

Soil Property

1. Drnj.nage  - Sl ight 10
Moderate 5
Severe 0

2. Er:>tiion  Hazard
Moderate 10
SlXere 0

3. Rockitx.ss- Slight 20
Moderate 10
Severe 0

!: Sl~ope O-,9% 25
10~_30% 13
31.2-i. -25

5. Shrink-.Swel.1
Slight 35
Moderate 18
Severe 0
Very Severe -15

Weight

10x

10%

20%

25%

35%
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Soil Property

6. Alluvial Soils
Recent Alluvium -30
Present

Weight

---
1OOZ

HOMESITE RATING RANGES

HOHESITC HATING SLIGHT MODERATE SEVEW

Nlrmeric  Score 73 or greater 45 to 72 44 or less

Ii Source : Preliminary Draft; Soil Survey Vollrme  II, Soil
Interpretation Manual San Diego County, California
(Chapter 2). Prepared by the San Diego County
Planning Department with SCS

This in<ormetion  can be adapted to tables that give both the adjective
and numeric form of limitations. It was sUggested that a pilot attempt
such as this be developed for a county publication in the Northeast.

Another approach was illustrated for a spetic  tank absorption field:

The degree of limitations are assigned a numerical value of 0, 1. 5
and 6. The soil properties have a numerical value weighted to reflect
the severity of the soil property for its use for community development.
A soil rrted slight would have a numerical value sum of 0 (zero). A
soil rated moderate would have a range from 2 to 9 - and subdivided
into two categories. A value of 2 to 5 would be rated moderately low.
A value of 5 to 9 would be rated moderately high. A soil rated severe
is subdivided into two categories, severe and very severe. A value
of 10 to 20 is rated severe. A value of 20 or more is rated very
severe.

Tt follow rbat a soil with only one moderately or severely rated soil
property would have a smaller numerical value than a soil with two or
‘more moderately or severely rated soil properties. The nlrmerical value
essf,gned to the degree of limitations are arbitrary. If numerical
v&iues  are larger the sum of the products will have a greater spread.
k.ac:i  estegory could be subdivided further.

The following table illustrates items affecting use, factor weight
and numerical values used to establish the ranges for slight, moderate
and severe ratings.



SEPTIC TANK ABSORPTION FIELD

xtem : : Numerical Values
Affecting :  Factor : 0 : 1 :

use
5 * 6 ‘“1

: Weight : Slight : Moderate 8 Severe t -_

Slope 2 I o-82 1
: :
: :

2 : 7 72” :
:

2 : 0,l :
: :

3 : ‘I 72” :
:

3 : 7 . 2 :
:

3 : 0 :
: :

4 : None :
: :

8-15X I
:
:

40-72”  :
:

2 I

40-72” :
:
:

:
15-252 : 25+%

I
:

L40” :
:

3 : 4.5

I (48”
:

0.2 :
:

2 : 3. 4, 5
:
: occasional
: br frequent

:
Depth to :

bedrock :

Stoniness :
:

Water  t a b l e  :
:

Perwability  :
:

Rocl.iwss t
:

Floocli~i; :
:

1 :
:

Rare :
:

Slight - sum of products - 0

Moderate (moderately low = 2 to 5
(moderately high - 5 to 9

Severe (severe = 10 to 2 0
(very  aevere  - 20t

Some committee members saw little or no value in assigning difficulty
of development indices, but recognized it might fit in with computer
programming. It wae pointed out that too many variables exist to
arrive at a simple index for all the different uaea and user8  of s o i l
aurveye. The index ie really not very connotative and may usurp the
prcfaasional ability and prerogative of developers and others to
determine the degree of development difficulty based on their own
level of expcrtiee, equipment availability, and financing. Most
developera. contractors, and the like prefer to determine the develop-
went d i f f icul ty  themselves .

Charge 2. Examine the feasibility of developing coat analyaia  for
different management practicee for overcoming limitations
(and methods for ao doing).

Many felt that the developer, consultant, or planner should determine
the coet  analysis after he has selected the most feasible solution.
Diffcrsncee  in local costs and expertise of contrwtora  can compllcete
the cost analysis over a large geographic area.
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Some illustrated that a fact sheet, by series, pointing out “major
factors affectf~ng  use” was a feasible approach to helping people
“se soil survey data,

Also pointed out wss the fact that cost analysis was a very useful
concept hut that it sh”ul,d be done only on a local or an “n-site
baals.

A report submitted based on a PhD thesis by Druce  Kloosterman,
University of Url~tish  Columbia. 1968, discussed “Using a Computer
Sol1 Data File in the Development of Statistical Techniques for thr
Evaluation of Soil Suitability for Land Use”. Conclusions srmr.eJ  to
be that rating soils according to treatments and costs seems feasfhle
hy statistical methods. However, the difficulty seems to he in the
ability to identify an acceptable soil model, since the ideal soil
i:; strongly user dependent.

Sev+,~<,~l  references are available which have looked at costs of
dcvr!r~i~ing  soils with severe limitations as compared to soils that
are &:I:: suited to development. Following are some examples from
Leeson’:; PhD thesis from Montana State University giving several
land uses which have been compared with costs for developing soils
with differing suitability potentials.

I.

2.

i .

Cost Difference Detween
Land Use Good Soil and Severe So=

Typical Residential Street (1 mile)
on unfavorable textured soil S36.137.00

Commercial Developdant - Septic
tank drain field and campground 5,500.oo
road system on high water table
so i l

Comnerclal Development - basement
~w.terprcnfi.ng  sump pump and sub-
;:ase?nent drainage system on high
irater tes1.e soil

“rlvste home .eePtlc tank drain
field in area of steep slope
cuat to a creek

Semi-private development
church - wet soil. and poor
load bearing capacity

Private residence - septic tank
drain field In high water tab1.e

3,500.oo

81,6.00

23,941.oo

1.780.00

3.5
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Cost Difference Between
Land Use_ Good Soil and Severe Soil

7. Private residence reconstruction 451.00
of drain field to comply with
State Health stream setback
regulati.ons

8. Private residence septic system
backup into home due to rising 97.00
water table

Detailed account8 were  given of
!:b- above cases. Other expense
illustrated by amortizing at 8%
maintenance coet8.

the situation and costs for each of
in addition to these costs were
for 20 yeare plus adding certain

Th1~!: 5llustratea f e a s i b i l i t y  o f getting cost data but also suggests
the ap”roach  of using local data and input.

Charge 3. Develop a format for presenting recommendations for
overcoming limitations.

This charge received the most clear-cut response of the three charges
to the committee.

All comments were favorable toward the need for suggesting solutions
for overcoming soil-related  problems. The suggested format for
accomplZ.nhing this varied from using prepared tables, charts, a n d
graphs to simply writing a letter of transmittal to the user. The
main empl:osis  va8 on the idea that we need to get away from the
erroneously held concept (to some) that soils with “severe” limita-
Lion rating indicate “unusable soils”.

It was ~loo emphasized that we probably need to approach this from the
standpoint that the recommendations we develop 411 be applicable
before construction with the assumption that the recommendations will
tic c:onoidered in the preliminary planning and design work.

0r1r commenter  stated that if aoil scientists, working with SCS a n d
cnnsulting  engineers and developers, could come up with some good
r.u;:gested corrective measures to overcome soil limitations that this
I.s all that would be needed in terms of the three charges to this
comrr.ittee. I” other words, if we could come up with some good design
criteria for such things aa basement walls, footers, retaining walls,
septic tank systems, roads and the like for soils having various
problems such as high water table. slow permeability, high shrink-
swell, steep slopes, shallow bedrock ,  etc . ,  th is  would ful f i l l  the
need outlined in charge 3, and at the same time automatically
provide what the developer needs to estimate the difficulty of
development and cost analysis, thus satisfying the implications of
charges  1 and 2.
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The thought of trannl,atinS  soil limitations such as slipping, hi,&
water table, shallow bedrock, steep slopes. high shrink-swell and
floodl~ng  to examples of real problems such as cracking walls. wet
basements, costly excavation, excessive erosion and unstable founda-
t.ions. etc., appealed to most committee members responding to the
chairman’s correspondence to them. Then taking this one step furthrL
to include some general suggestions to help overcome these problems
such as using retaining walls, footer drains. minimum disturbance,
wider footers and the like also appealed to many.

Special studies, research and other work being done on soil-related
problems for common uses such as waste disposal, building foundatjoll,,
2nd roads were most frequently discussed. Suggested sol.utions to t;ic*l.L-
related problems are frequently illustrated. For example in a docu:ilcr~l
$irepx*red by Gerald Olson on “Using Soils in Kansas for Waste Dispoo~l IF
~evr%al. suggestions were given such e.s: builders of homes with septic.
tanks should select sites with slight limitations for effluent dispose].
Hor::v~r,  he also gave al,ternatives.  For example: For soils with slo:~~~~r
per(6lation  ratea, areas of tile lines in gravel can be expanded. For
slopi~;; soils ti1.e lines can be run (on specified grade) along the
contouri. of the soil surface. Some sites with almost  impermeable so! I’(
ten have sand filters (extremely expensive). Resting periods sre
beneficial; alternate dozing of two smaller seepage fields will enabl,e
better filtration than continual soaking of one larger field of the
same sire.

A report from New York illustrated a format prepared by field soil
scientists, the area engineer and district conservationist. This
format used s table format including the mapping unit, degree of
limitation, limiting soil properties and possible remedial measures.

hnother t.+viewer  suggested a tabular format with headings including:
sojl map unit,  items affecting use, rating of items affecting use.
practices for overcoming problems, relative cost and cost range per
ilnit of meesure. Relative costs were expressed as low, moderate or
hj.gh  and c-ast  range per unit of measure were in actual dellars.

‘These  are the nsjor suggestions made in developing a format for
presenting recommendations for overcoming limitations. The Ready
Zeference for tiiting Soil. Xnventory and Evaluation Reports based on
Soil Limitations prepared and used in West Virginia received favoroblc.
C c;nr.,cnta. It uses n format of recognizing the soil limitations cotnmonl)
:3ssnciated  with soil,  series in soil surveys and translates them to
rcejor problems with suggestions to help overcome problems for various
land uses. It is designed to be keyed directly to the major limitations
by series 1.n technics1 guides, soils handbooks and soil survey reports
as well as to on-site investigations by qualified persons. Some users
of this guide would like more actual design criteria jn lieu of the
generalized suggested solutions. Others feel this would usurp the
prerogative of private consultants and engineers. Still others feel
tt!at  many ‘~consul~tants” and “engineers” need all the help they can get
nnd thet this is evidenced by soil-related problems associated with
rxisc.!~f: developments.



The emphasis being put on interpretations for disturbed soils also
needs to be considered here. More work is being done in recent months
on fitting disturbed soils into the classification system, hence thcl,r
interpretation merits attention. One commenter  stated that strip niw
soils are prime examples but urban soils will need consideration alho,
For example, Metro i.n Washington and other major construction pt~oj~ct.s
produce considerable amounts of earthy material, with each having sP~.c:ifJ~:
characteristics as to their best use and placement, In this li~ght  tirr:
proposal of rebuilding or restacking soils in the best order has
considerable merit. This will be treated in detail by another cctmn~ir!~~~~
of this conference.

It was pointed out that there is increased public concern for p~~..wrv:r~::,
good agricultural cropland. Soils rated best for cropland  are gerlerr?,i?v
r:lted best for urban development. Accordingly, soil survey intrrpret,n.
tiov? tend to direct the urban developer to the land also bent nulted
to CI opland. Providing guidelines to help the urban developer overcow
soil limitations for urban usea on the soils less suited for cropl~nd
might ::?lp direct urban expansion  toward the non-productive lands.



CONIWHENCI:  I)ISCUSSION  NOTES FOR COMMITTI~:~:  3

F. 1’. Flll~lcr, Recorder

l/9/74

Charge #I

1. Index of difficulty - o.k. for regional planning, not for
on-s i te  analys is .

2. Add categories in severe class which would indicate in to he
completely unfeasible to develop.

Chargee- -

3.

4.

7.

8.

Cost data should be used locally, for technical backup only.
Providing cost figures implies competency in design.

Suggested that cost be omitted due to inflation, energy cri~sis.
etc . However, cost can always be indexed.

One caanent encouraged collection of cost data as local tool
for gross estimating of coat.

Cost figures would be limited to technical guides - not to be-
published in soil survey report.

One comment praised Klingebiel’a  article on cost-return figures
as to how soil rurvey  was economically beneficial.

Dy providing alternatives to ovetcome limitations, one can
then determine his own co6ts if he wisher, to choose this alterna-
t i v e . It was pointed out that this ia considered in Charge #3.

9. SCS does not have a definite policy on hov far we can go in
providing guidelines for overcoming ltiitations.  A DoliCy is
needed. Environmental Memo #4 indicates that SCS can go all the
vay with soil interpretations for many uses but is restricted on
deeign  and application to agriculturally related uses.

10. I~iscussion  on soil scientist passing value judgment on saving
Class I land. Should planner or soil scientist determine that
Class I land be saved for agriculture? Soil scientists should
be aware of how this data ia or could be used to make wise
decisions.

3.9
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Charge  I3 (Contimmd)

Encwregt  incorporation of locsi  interpretation alternatives
ih a011 auwey aanuscrlptm.

Executive committee vi11 dcttrtltt  &ether  this caittee
(Comitpe  3) clhocrld continue in vies of the fact thdt there
Is iac overlap with this c-it&e. and the eaittce on
interpretations.



UNITED STATES DEPARTMENT OF AGRICULTURRE
&il Conservationrvice
700 E. Water St., Syracuse, N. Y. 13210

RATIONAL  COOPERATIVE SOIL SURvFX

NORTHEAST SOIL SURVEY h0RK  PLANNlKG  CONFE%NCE

January 7-ll., 1974

REPORT OF COMMITTEE 4 ON SOIL SURVEY IhTF~RLTATIONS

The charges of this consaittee  were:

1. Review the newly revised section on potential frost heaving in the
“Guide for Interpreting Engineering Uses of Soils”, and make
recommendations for improvement.

2. Determine kind of information that users of soil surveys wish to
have and are not currently receiving and suggest policies for
dealing with these needs.

3. Review and cormnent  upon the proposal for a soil survey interpre-
tation handbook (Advisory SOILS -9).

Charge 1

A review was made of the guide for rating soils for potential frost
action. Four questions emerged from this review as follows:

(1) Is the design freezing index map shown in the guide adequate
for use in the northeast?

(2) Is the guide adequate for rating soils for frost action in
the northeast or does it need revision?

(3) Should potential frost action be used when rating soils as a
source of roadfill since the criteria is based on the moisture regime
of the natural soil?

(4) The guide for rating soils for potential frost action is based
on the average texture of the whole soil to the depth of frost penetra-
tion. ‘Should the average of the whole soil be used for soils that have
contrasting textures within the depth of frost penetration?

Discussion on Item (1):

A map showing the distribution of design freezing index values in con-
terminous  United States is in the Guide for Interpreting Engineering
Uses of Soils. The 250 degree-days line is used as the cutoff for
rating soils for potential frost action in the current guide.

4.1
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Charge 1 - Discussion on Item (1~) - (Contd.)

This map was found to be a reliable cutoff line in the northeast for
all areas except Long Island. Frost related  problems arc not a problem
in this area. This is supported hy mnre detailed maps of the area.

Recommendation 1.

The design freezing index map in thz guide he revised by extending
the 250 degree-day l,ine north along the KEW England coast to Conllccticut
which will exclude Long lsl~and,  New York.

Discussion on Item (2):

The cotittee  found the guide for rating soi,ls for potential  frost action
not a satisfactory guide for use in the northeast. The ratings were too
severe for many soi.ls in the mesic tempcraturc regime and conversely  not
severe enough for many soils in the frigid t.emperaturc  regimes.

The committee believes this can be solved by providing two guides - one
for the frigid soils and one for the mesic soils.

Recommendation 2

Frank Veiera and Robert Rourke serve as a committee to propose a
new guide for rating soils for potentials  frost action Ian the frigid
temperature regime and Sy Ekert and Robert Shields prepare a new guide
for the mesic soils.

Submit these suggestions to John Rourke and his staff. Mr. Rourke
should take action to provide new guides for the northeast, if warranted.

Discussion on Item (3):

Potential frost action is currently listed as an item affecting the
suitability of soils as a source of roadfill. These soi1.s have been
removed from the natural moisture regime. Current ratings are hased  on
the natural moisture regime and, therefore, should not apply to sources
of  roadf i l l .

Recommendation  3

Delete susceptibility  to frost action as an item affecting the
suitability rating as a source of roadfill.

Discussion on Item (4):

It is apparent that contrasting soil textures are many times a factor in
potential frost action in soils. Currently ratings are based on the
average texture of the whole soil. An example is coarse-silty over sandy
or sandy-skeletal soil~s  in mudic moisture regime average coarse-loamy.
The upper part, however, is coarse-sil,ty  which has a hi,gher  frost poten-
tial than coarse-loamy in the current guide.

4.2



Charge 1 - Discussion on Item (4).

Recommendation 4

Use the particle size class that has the greater hazard for poten-
tial frost action when rating soils that have contrasting textures in
the area of frost penetration.

Charge 2

Members of the committee were asked for kinds of information that users
of soil surveys wish to have and are not currently receiving. The
following list was provided by the committee:

(1) Rating of soils in regard to pollution hazard to water supply,
streams, ponds, or marshes when used for septic tank adsorption fields.

tank

dent

(2) Rating of soils when used for disposal of animal waste, septic
pumping, and sewage sludge.

(3) Rating of soils for sewage effluent flow under varying antece-
moisture conditions.

(4) Rating of soils when spray irrigated with sewage effluent and
~ ~~_~L._other was~.~,

(5) Lifetime loading ability of soils for heavy metal wastes.

(6) Better guidelines for rating erodihility of soils and subsoils,
including fragipans.

(7) Rating of soils in relation to land slippage.

(8) Minimum critel,ia for classification as a fragipan.

(9) Significance of soil mottles and soil color as evidence of
wetness in soil interpretations.

(10) Better interpretation of percolation rates. Sanitarians are
reluctant to use permeability rates because they cannot always relate
them to percolation rates.

(11) Range in depth of water table during months of the year.

(12) Rating of soils as an index of land value for food or fiber
productivity.

(13) Range in depth of expected frost penetration of soils.

(14) Rating of stoniness classes in relation to suburban development.

New interpretations require policies and procedures to correlate within a
state and across state lines.



C h a r g e  2 - (Contd.)

Recommendation  5

The procedure for developing  guidelines for new int.~‘rp~~~t.atiorl
start at the statr l.cvel. These guides would ho approved at. the
regional level for i~nterstatc use. If used nationally, the guides
would receive Washington approval. Eational uc wou.ld  bc issued i n
appropriates  memoranda and become a part of the soils  survey intcrprc-
tation handbook.

Charre 3

All  members of  the cormni~ttee  agreed  that~ a soil survey int.crprctation
handbook is a step forward in rfficicnt and consi~st.ent  use of‘ soil
survey data.

Suggestions for improvement of the current gui~dcs were:

1. A statement added to part 5 or 6 concerning precautions on use of
soil interpretations.

2. The metric system be added in the handhook.

3. Sanitary faciliti~es  section cxpandcd  to include:

(1) Spray irri.gation  of sewage effluent.

(2) Disposal of sewage treatment plant sludge, septic tank pumpings,
and industrial sludge.

(3) Mine waste disposal and fly-ash disposal sites.

(4) Hazardous wastes.

(5) Animals  manures.

4. An additional section added for alternate uses for overcoming soil
limitations.

5. Suggestions for displays to illustrate different kinds of soil
interpretations.

Other sutxestions:

Although the conrnittee  spent most of its time on the 3 charges given to
the committee, another item was discussed. This item was the criteria
in the current guide for rating soil limitati~on when used for septic
tank adsorption fields. The criteria in question is the limits to depth
of water tu,hle  without regard to the moisture regime of the soils. The
conunittee agreed that soil limit.ations  might differ depending on the soil
being in an udic or aquic moisture regime. As an example, the guide
could reflect water table condi~tions  as fol.lows:

l
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Other suggestion - (Contd.)

Depth to Water Table - Sl.iaht

Udic moisture regime - > 36”

Aquic moisture regime - None

Moderate Severe

18 - 36” < 18” ’

None All

Recomendation 6

An ad hoc comittee be appointed by John Rourke to study this approach
and if it is useful, prepare a guide for trial use in the northeast.

R. L. Marshall, Chairman
R. V. Kourke, Vice Chairman

F. W. Cleveland
R.L. Cunningham
S. Ekart
R. Farrington
W. Kirkham
F. G. Loughry
N. K. Peterson

COMMITTEE MK2.BERS

C. A. Reynolds
E. J. Rubin
E. H. &utter
K. D. Schmude
R. Shields
Roy Smith
W. A. van Eck
F. Veiera
J. W. Warner, Jr.
S. J. Zayach



NATIONAL COOPERATIVE SOIL SURVEY
NESSWPC - NYC - January 7-11,1974

a COMMITTEE 5 - SOIL MOISTURE REGIMES

Charges: 1. Coordinate soil survey connected water table and
soil moisture studies in the region including the
development, if possible, of standard methods of
measuring water tables and soil moisture status.
Could the Soil Survey Lab at Beltsville develop

soil scientists
wouldn't this be

such methods and assist field
in installing wells, etc., or
practical or worthwhile?

2. Summarize water table studies
in the Northeast.

underway or completed

3. Evaluate the usefulness and possible implementation
of the soil water table classification scheme
developed by the soil moisture comnittee of the
1968 NE Conference and consider the alternative
of developing water table classification schemes
for individual survey areas.

4. Update the Northeast Soil Survey group on how
water tables and soil water flux through soils
(percolation, permeability) will be handled in
the revised Soil Survey Manual.

Committee Members:

G. J. Latshaw, Chairman D. E. Hill
R. D. Yeck, Vice-Chairman M. Markley
D. S. Fanning M. Meyer
R. Farrington G. W. Petersen
J. A. Ferwerda 0. W. Rice
J. E. Foss R. M. Weaver
R. L. Googins

Recomnendations  of the Committee:

1. The Northeast Soil Survey Investigations Unit evaluates the
feasibility of the use of the neutron probe in moisture
regime studies.
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2.

* 3.

4.

5.

Emphasis will be placed on monitoring water movement in a sequence
of soils on a landscape.

Water table classifications should be based on depth and duration of
water tables on a yearly basis. Water table data will be displayed
graphically rather than placing in water table classes as suggested
by the 1968 NE Conference Committee.

The state experimental stations coordinate a program to obtain
more data on water tables and the movement of water in soils.

A NE regional project be initiated to obtain water table data for
selected soils.

Comnittee Report:

CHARGE 1

The committee feels that water table studies are of continuing
importance and that more water table data are needed. Where
perched water tables may occur, piezometer tubes should be used
in preference to perforated casings. No single method of measure-
ment was preferred. Previous work has shown that cased holes
should be greater than one inch in diameter to avoid clogging.
Careful recording of morphological data at each slte is a must
in order to compare water table data to inferred drainage.

It was suggested that the Northeast Soil Survey Investigations
Unit at Beltsville, Maryland, evaluate the feasibility of the use
of the neutron probe in nmisture regime studies. Neutron probe
studies would monitor water tables in addition to assessing the
nonsaturated moisture regime. Neutron probe studies could pro-
vide data on lateral flow, fate of water, and fate of water
soluble materials. Such data are necessary for environmental
interpretations. Emphasis will be placed on monitoring water
movement in a sequence of soils on a landscape.

Conference discussion:

D. Fanning - Is the lab willing to develop methods?

S. Holzhey - Will assist, but will need help.

D. Arnold

R. Yeck -

- Neutron probes are feasible.

Special problems have occurred with installation and
sealing around pipes.

R. Rourke. - It is important to have a standard method.



J. Witty - The water table studies should be started early in the
survey so several years of recordings can be made. SCS chr*.la
participate with the experimental stations on +**- 079
3. Foss - There has not been financial SUpF
inpast.

F. Cleveland - Water table studies should

CHARGE 2

SumMry of Water Table Studies

FANNING, D. S., HALL, R. C.. and FOSS, J.

Soil morphology, water tables, and .
soils of the Sassafras drainage cat
Pseudogley and Gley, Transactions o
Science, Weinheim/Bergstr., West Ge

FANNING, D. S. and REYBDLD, W. V., III
1968. Water table fluctuations in
Plain soils. Md. Agri. Exp. Sta.

FOSS, J. E., MILLER, F. P., and MUNFDRC
1970. Ground water table Investif
Plain soils. Crops and Soils Researct,, ),-. _
Progress report 4: 208-212.

FRITTDN, D. D., OLSON, GERALD W.
March 1972. Depth to the Apparent Water Table in 17 New

York Soils from 1963 to 1970; New York's Food and Life
Sciences Bulletin No. 13, Cornell U. Agr. Ext. Sta.. Ithaca.
New York, 40 pp., illus.

GILE, L. H., Jr.
1958. Fragipan and water table relationships of some brown
podzolic and low humic gley soils. Soil Sci. Sot. Amer.
Proc. 22: 560-565.

LYFDRD, W. ,H.
1964. Water table fluctuations in periodically wet soils
of Central New England; Harvard Forest Paper No. 8, Harvard
University, Petersham, Mass., 15 p.. illus.

LATSHAW, G. J., and THOMPSON, ROBERT F.
1971. Water table study for selected soils in Montgomery
County, Pennsylvania. USDA, Soil Conservation Service,
14 p., illus. 3,~.
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LATSHAW, G. J., and THOMPSON, ROBERT F.
Water table study verifies soil interpretations, Journal of
Soil and Water Conservation, Volume 23, No. 2, March-April,
1968, p. 65-67, illus.

MILLER, F. P. and FOSS, J. E.
1969. Ground water table investigations at the Wye Institute.
;;;p;4;nd Soils Research, Md. Agr. Exp. Sta., Progress Report 2:

- .

PALKOVICS, WILLIAM E.
1973. The Pennsylvania State University, University Park,
Pennsylvania, Comparisons, mottling and quantifications of
stream flow and perched water table relationship above a
fragipan, PhD. Thesis 131 pp., illus.

WRIGHT, W. R.
1972. PhD. Thesis, Pedogenic and Geomorphic Relationships of
Associated Paleudults in Southern Maryland, 151 pp.

Data Not Published

New Jersey - Cooperative study between Exp. Sta. and SCS in
1959, 1960, and 1961. One-Inch pipes were used for water table
study and problems were encountered in plugging.

Records were made on some wells for several years.

Current Studies-__-

LIEBHARDT, C.
Making some observations on water tables in a study on N
losses with heavy manuring. Soils are Evesboro and Plunnner.

LYFORD, W. H., Harvard Forest, Petersham. Mass.
Water table study on two small drainage basins. (Four years of
data.)

MARYLAND
Measuring water tables on silty Coastal Plain soils in Queen
Annes County, Maryland.

Measuring water tables in Wicomico County, Lower Eastern Shore
of Maryland.

USDA-FS
Work on measurement of water tables in Pennsylvania and West
Virginia by graduate student at the University of Georgia.



VIRGINIA - VP1 - Data is being processed from the completed study
in Loudoun and Prince William Counties. The study measured
water table fluctuations over a two to three year period in
some 20 soil series. Pedons at each measuring site were
characterized. The data should be published this spring.

Conference discussion:~.~____~____

S. Holzhey - Need to look at data available from U. S. Geological
Survey.

D. Fanning - Some state geological survey groups have water
table data.

CHARGE 3:

The soil survey water table classification proposed by the 1968
committee relates depth of winter water tables (December 1 -
April 30) to annual fluctuation below the bottom of the apparent
winter water table depth classes. The cormnittee members respond-
ing to this proposal were generally opposed to this system.

Committee members mentioned the following weaknesses or limitations
to

1.

2.

3.

4.

the proposed water table classification system:

Winter water tables are not valid for all climatic zones.

The soil is frozen in the winter in some climatic zones and
most of the water is in the form of snow. Therefore, the
water tables may be higher in fall and spring months.

In colder climates this period is essentially biological zero;
.therefore, question the validity of using this as a base perjod.

Does not provide information on the amount of time the water
table is within the rooting zone of plants for the growing
season.

The committee was opposed to developing water table level classifi-
cations for individual soil surveys. This system would result in
many different systems which would be difficult to coordinate
interpretations for given soil series or phases across survey
areas and state boundaries. It is doubtful if adequate data would
be available in most soil surveys to develop indivldual water
table classifications.

Water table classifications should be based on depth and duration
of water tables on a yearly basis. Water table data will be
displayed graphically rather than placing in water table classes
as suggested by the 1968 NE Conference Committee. This graphical



display will provide data to assist in preparino soil interoreta-
tions or placing soils in the moisture regiml

___=  __ ..__. r. -_-
es of Soil Taxonomy

or the moisture states as outlined in the re..___
Manual.

vised Soil Survey

l The drainage classes should continue to be used in the northeastern
states as shown in the Appendix of the revised Soil Survey Manual.
The comnittee realized the moisture states, as shown in the drafts
of the revised chapters, may replace the drainage classes.

The committee proposes that the state experimental
nate a program to obtain more research data on the
and that a northeast regional project be initiated
table data for selected soils.

Conference discussion:

(Water Table Classification)

stations coordi-
soil water tables
to obtain water

D. Fanning - Water table classification may be simplified and
classification could be made from only a couple observations per
year, one in the winter and one in the Sumner.

S. Holzhey - What is the objection of having a water table classifi-
cation?

G. Latshaw - Moisture regimes (Soil Taxonomy) and moisture states
of the revised manual should be adequate for classes. Not sure
an additional water table classification at this time is needed.

V
- Taxonomy is based on morphology where the water table

SC eme would place soil on actual wetneis.

J. Witt; - Agreed the water table classes could be useful and
state that the national conference suggested the scheme should
be tested.

J. Foss - Data is needed for classifying and there is not enough
-available at the present time.

0. Rice - Can we classify by preparing curves? (Graphic display of
water table data.)

G. Latshaw - The curves can be used directly in making soil interpre-
tations or relating water tables to moisture states or moisture
regimes rather than using a class system.

J. Witty - Water table data is more real than inferences from soil
morphology.

D. - Can classify with fewer observations than with curve.

5.6
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J. Foss - Need data to support any drainage concepts.

=.=I=
- So far, data shows good correlation of water tables

to so 1 morphology, but a few do not. Soil wetness needs to be

0
stated along with morphological characteristics.

6. Latshaw - Water states, as outlined in draft of the revised
manual, may serve this need.

Y??=
- Get the same information in the end regardless of

w et er. or not, we classify the water tables. We are not at a
stage to classify water tables for all purposes.

G. Latshaw - S. Holzhey's comment summarizes the comnittee's  thoughts.

(Northeast Soil Survey Regional Project)

0. Googins - How do we set up a northeast project?

D. Arnold - Goes through Northeast Soil Research Cotmnittee.  Little
has been done in soil survey but this may have a good chance.
May approve with or without funds.

J. Witty - Do we need someone to take the initiative?

l D. Arnold - We should support the proposal and follow up with a
written proposal. There are eight program areas in research
committees.

B. Rourke - They have to have money.

J. Foss - With pollution and waste disposal, this should have a
lotf application.

S. Holzhey - We note, as a federal agency, what the research needs
are. I reported to the research committee  meeting this morning
about the need for water table data.

D. Smith - If it has broad appeal, it may be accepted.

J. Kobata - Afraid the proposal will not be submitted.

D. Fanning - If we want to make a proposal, we have to appoint
someone to do it. Maybe, wait for S. Holzhey's research committee.

S. Holzhey - Should wait until after the conference so several
proposals can fit together.

5.7
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CHARGE 4:

The committee members reviewed Chapter 4 (III Draft), Chapter 11
(II Draft), and Appendix 8 (III Draft) of the Soil Survey Manual.

Chapter 4, Describing Polypedons - The term perviousness is used
?n place of what was called permeability in the 1951 manual. Per-
viousness is considered to be a qualitative judgement of the water
transmitting potential made in soil surveys. Slowly pervious,
moderately pervious, and rapidly pervious are the suggested classes.

Definitions of soil water states include the definitions of moist,
dry, and wet essentially as used in Soil Taxonomy, plus other
moisture states such as air dry and over dry.

Also defined are sequences.of soil water states which correspond
to a considerable degree to the peraquic, aquic, perudic, udic,
ustic, and aridic moisture regimes of Soil Taxonomy. However,
more popular terminology (e. G. continuously wet instead of
peraquic) is used. There are eight classes and some classes
are subdivided. The classes are continuously wet, usually wet,
cosnnonly  wet, continuously moist, usually moist, commonly moist,
dry moist, and usually dry. Drainage class definitions ( e. g.
well drained) will be included in the Appendix.

Also included is a discussion of available water, including water
retention difference. Terms that are defined that refer to water
tables include apparent water table, perched water table, artesian
water table, and ground water. These are deftned as they have
appeared in soil survey work planning conference reports.

Soil water movement terms such as runoff, run on, infiltration,
hydraulic conductivity, and saturated and unsaturated hydraulic
conductivity are defined and discussed.

Classes of runoff, as in the 1951 manual, are not used. Percola-
tion rate is defined as the rate at which water moves from an
uncased borehole into the surrounding soil under constant head in
both vertical and horizontal directions.

Chapter 8, Investigations in Support of Soil Surveys - Contains a
detailed discussion on hydraulic conductivity and methods of
measuring the amount of water in the soil.

Chapter 11, Interpretations of Soil Surveys discusses: Suscepti-
bility to flooding in terms of frequency, duration, and time of the
year.

Duration
Very brief
Brief
Long

Rare
Conmon

Occasional
Frequent
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Soil water tables in relationship to soil interpretations.

Hydrologic soil groups are defined (A, B. C. D) and a discussion
on their use in predicting runoff.

Appendix 8 - The soil drainage classes of the 1951 manual will be
given in an Appendix 8 of the new manual. It is thought that these
will be useful mainly in humid regions. The classes are basically
unchanged although terminology was changed to reflect Soil Taxonomy
rather then the 1938 yearbook system.

Conference discussion:

0. Fanning - Perviousness

D. Googins - What happens

G. Latshaw - I assume the

same as permeability but with no numbers.

to permeability on form SCS-Soils-5?

form will be revised to reflect the change.

- Will perviousness be qualitative and percolation rate
%?$%itativel

G. Latshaw - Yes

B. Rourke - Is flooding separated from ponding?

G. Latshaw - Yes, surface ponding is excluded from the flooding
definition

J. Foss - Why all the drainage classes in the appendix?

G. Latshaw - Other regions do not want to use them.

J. Foss - What percent of the states will be using them?

0. Rice - Eventually they will not be used.

D. Fanning -The soil moisture states will probably supersede them.

K. Schmude - This will provide cross reference to the two systems.

J. - After we get accustomed to it, moisture states will be
more useful.

G. Latshaw - Will read the definition of cotmionly  moist from the
definition of moist states in the draft chapter to give you a better
understanding of the classes.

B. Kick - Must know when the soil is wet and dry to apply.
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APPENDIX A

Proposed Classif&tion, Mappin& Use a"d Management of Mlnesoils- -

Prior to the development of the new comprehensive soil classifi-
cation system by the National Cooperative Soil Survey, Mine-
spoil was not considered to be soil. It was idatified in
mapping legends as a miscellaneous land type and was delineated
and named as "Strip Mine." Mine Spoil was not examined and
studied in the detail required to enable one to make meaningful
statements in regards to its use and management.

In the new soil classification system, Soil Taxonomy, Soi!
Conservation Service, U.S.D.A., soil is defined as"the collection
of natural bodies on the earth's surface, in places modified or
even made by ma" of earthy materials containing living matter and
supporting or capable of supporting plants out-of-,doors." In
this system, soils are classified on the basis of characteristics
which can be observed or measared in the field a"d in the
laboratory. The system is hierarchical and from the highest
category to the lovest is comprised of: Orders, Suborders, Great
Groups, Subgroups, Families, and Series.

The comprehensive system is broad and flexible enough to permit
the definition of categories as necessary to accoinodate  diverse
mine-soils and to further their scientj~fic  study as well as
their effective cse and management. We suggested previously
(West Virginia University, 1971) that spoils and coal wastes
from mining can be studied and classified on the basis of soil
profile properties, the same "s other soils and can then be io-
corporated into the comprehensive system of soil cl~assification.
This does not nca" that categories have already bee" formally
defilrcd that are adequate to include all mine-soils.

I" our proposal, minesoils would be classified at the Order level
as Entj sols__--~-__~ Fntisols are receat soils that have little or no
evidence of development of pedogenic horizons.

Presently, there are five Suborders in the Order of Entisols.
These are as follows:

(a) Aquents - soils which, if they are not art4ficinlly
drained arc wet most of the year;

6.10
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(b) Arents - soils which have fragnxnts of diagnostic
horizons;

(c) Psauments - soils which are sandy;

(d) Fluvents - soils which have formed in recent water
deposited sediments; and

(e) Orthents - soils which occur on recent erosional
surfaces.

We arc of the opinion that none of thclse suborders would adequately
accon1m"dat.e  minesoils. In our proposal, a now suborder, Spolcnt~,
would be established for minesoils, whi~ch mi~ght incl.udc  certajn
other men made soils as well. The proposed classification scheme
is as follows:

Suborder - Spolec_s - These soils include recently deposited__--
earth materials resulting from surface mining or other earth
movi~ng  operations, or deposits of sol-id wastes accunulatfd  in
connection with sow phase of mining or other industrial. activity
or deposits from such activities as sanitary lendfills. These
soils have the properties of Entisols, and they have charactet.-
istics 1, 2 and 4 of the Orthents but may or nay not have ctiarac-
terjstic 3. In addition tlxy must have at least 3 of the
ptopcr-ties  listed below. In many cazcs pedons will caxhibit  nnrr
t~hall 3, awl polypedons  encompassing sivfral square wt~xs will,
exhibit all or nexly all of the 6 properties idencificd.

1. If coarse fragments constitute at least 10X of the
volwt of the contrnl~ section, they are dir;"rdexed  such
that uorc than SC% will bavc their long axis at an c9Zle
of at l~cast 10% relative to any plane in tlx profile.
The test for disorder ahocld clxclude  fragments vith longest
diameter less than 3/4 inch (2 cm.) or greater than
10 inches (25 cm.j and should be based on numbers of
coarse fragments racher than volume.

2. Color mottli~ng  withou: regard to depth or spacing in the
profiln. The mottli~ng  involves color di.fferenccs  of
at least tv" color chips in the standard Nuxell soi!.
color charts. This m"t:tlj.ng occurs aoong fiws as ~~1.1
as within coarse fragments or between fines and coarse
fragments.

3. If coarse fragments arc fkslc, the edges are frayed
or splintery rather than smooth.
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4.

5.

6.

C o a r s e  f ragments  br idging  across  voi~ds as a result of
placemenl.  o f  mater ia ls , leav ing  d iscont inuous  irregul~ar
pores  larger  than texture  poros i ty . Such voids are
present  consistently butt vary  in  f requency ,  prominence ,
and size.

A  thi~n sur face  hori~zon  or horizori  immediatel~y  b e l o w  a
surface  pavcmcnt  of coarse fragments,  which contains a
higher  percentage  o f  fi.nes (I.css than Zmm.)  than any
other horizon in the profi le to the bottom of the control
secti~on. This horizon ranges from 1 to 4 i.nches  (2.5
to 1Ocm.)  thick in most mincsoils,  but it  may he thj.ckfr
in  mineso i l s  that  lravc been “topsoiled”.

I.ocal pockets  o f  materi~al.s, exc luding  s ing le  coarse
fragFlMts, t h a t  r a n g e  frunl 3 inches (7.6 CM.) to 40
inches (100 Cal.)  i n  h o r i z o n t a l  d i a m e t e r . Thzse  pockeLs
h a v e  n o  later21  cont~inui.ty and are the res~l~t  of t h e
or ig inal  p lacement  o f  materic,ls  and not postdcpositionol
proceSSW. They may differ frox the surrcunding mater ia l
i n  c o l o r  ( 2  o r  rfiore  Mx~sell  c o l o r  chirps), s o i l  tc~xtural.
o r  partj.clc size c l a s s ; or  dominnnt rock  type  constit:uti.ng
the coarse  fragmilnts.

1viss:.e Lldepole.nt:s - Il<!spol.ents w h e r e  a t  lesst 65X of the
t o t - a l .  coarse frrly,nicntr;  wi,thin t:he cont~rol  :;cction are
s h a l e s  w i t h  b e d d i n g  planes widcnt  .at spaci.ngs of 2ma.
o r  I.ess.

Plattic.  Udspolents -~ Udspolcnts  where  at least 6 5 %  o f. ..~...~____._~_.~.  __..__
t h e  coarse fragments wi~thi,n  the control.  section are
t h i c k  b e d d e d  sandstones  wil-h grain si.ze grezter  t h a n
0.05 mm.

_L~_._  .._.. _ ..-..~.._-..‘.__.!~_..-__Rcpol.ii:hic i’l,atti~,. IId?->olfnts  - Plnttj~c Uclspol~cnts Jon
which 90% or m*re 01 t.hc sandstone  coarse  f ragments  have
inter ior  chroma greater  than 2 .

Crzboli  t-hi, Ildspol.ents  - LldspolcnIs  i n  w h i c h  greater
than SC% of: i_bS coilrw  fragmcli~s  wj.thin  t h e  c o n t r o l
sccti.on hnvc a Muwcl.1. s o i l  c o l o r  value of  till-cc  o r
lrss f o r  the s:t!:eak o r  t h e  powJcr o f  t h e  coarse frag-
mrnts. T h i s  inc!.udes coal, bow coal ,  and  carbon ri.ch
shal~es  and iwds.



.

m
5. Typic Udspolents - Udspolents that are not dominated by

any one rock type within the control section, and dozs
not qualify for any other subgroup.

6. Several subgroups in addition to the ones listed may be
needed. For minesoils with less than 10% coarse frag-
ments, it would seem that a subgroup Matric Udspolents
might be appropriate. For minesoils that have a hi&h
percentage of limestone or other ca1care0us material~s,
Kalkig Udspolents might be suggested. Lithic could be
used as an additional modifier for any other subgroup in
which the depth to bedrock is less than 20 inches (50 cm).
No mappable expanse of these suggested subgroups has been
found in West Virginia to date, but it is likely that
such will be found in other regions.

Farnib_ -

1.

2.

3.

4.

Particle Size - The particle size of W. Va. minesoils___---
is dominantly loamy-skeletal with a few sandy-skeletal
and clayey-skeletal. However, non-skeletal minesoils
are known to occur.

Mineralogy_ - The mineralogy of ninesoils is assumed to- - - - -
be siliceous for the Plattic and Regolithic Plattic
Udspolents and mixed for the other subgroups until
proven otherwise. New mineraol.ogy  classes are likely
to bs needed for the Carbolithic Udspolents because of
the dominance of coal and other high carbon fragments.

Reaction -----
A. Extremely acid - pH < 4.0
B. Acid - pi 4.0 - 515, inclusive
C. Neutral - pH 5.6 - 8.0, inclus-ive
D. Alkaline - pH 7 8.0

Soi'l. Temperature Class - Eesic in West Virginia.O t h e r
classes probably occur as defined for other soils.

?x&est:ed  Mi~nesoil Fan;i.li~cs l'hat b-cur as Mappable Units in- - - - _ _ _ - _  .- -_---
Wost Vir@i~a-~-

1. Regolithic Plattic Udspol.ents;  sandy-skeletal, siliceous,
acid, mecic. Name: Cuzzart family (May be loar:xy-__~___~
skeletal).

2. Plnttic Udspolents; sandy-skel~cta.1,  siliceous, cxrrec~cly
acid, xcesic. Name: not assigned (May be loamy-
skeletal).
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3. Plattic Udspolents; sandy-skeletal, sill.ceous,  acid,
mesic. Name: girdcreek_ family (May be loamy-
skeletal).

4. Fissile Udspolents; loamy-skeletal, mixed, extrcnely
acid, mesic. Name: Albrip,ht  family (May be acid and
not extremely acid).

5. Fissile Udspolents; clayey-skeletal, mixed, neutral,
mesic. Name Bridgeport family

6. Fissile Udspolents; loamy-skeletal, mixed, acid, music.
Name: Brandonvillc  famiiy.-__--___

7. Carbolithic Udspolents; loamy-skeletal, mixed, extremely
acid, mesjc. Name: fam-i.ly.Century

8. Carbolithic Udspoients; loamy-skeletal, mixed, neutral,
mesic. Name: not assigned.

9. Carbolithic Udspolents; loamy-skeletal, mixed, acid,
mesic. Name: not assigned.

10. Typic Udspolents; loamy-skeletal, mixed, extrenlely
acid, mesj.c. Name: not assigned (Play not occur jn
West Virgiujn as R mappable unit).

11. Typic Lldspolcnts;  loamy-skeletal, mixed, acid, mesic.
Name: Canyon fami1.y.

12. Typl~c Udspolcnts; clayey-skeletal, mixed, neutral,
mesic. Name: not assigned (May be loamy-skeletal).

13. Schlickig Udspolcnts; fine-loamy, mixed, neutral,
mesic. Name: Mark ltiain family (MO.) (Nay occur._-_-____
also in West Vi~rginia  where calcareous, non-fisslc
(Schlickstone) mudrocks are abundant).

14. Regolithic  Fissile Udspolents; loamy-skeletal,  mixed,
acid, nesic. !lame  : not assigned.

Note that thcsc tentative names may not all occur in West Vj~rginja
iu mappnblc units. It is estimated that 10 soil family names
may cwcr the mappable units that are important in the State.

All cbaracterj.stics
determined wj~thin  a

for classificat-ion
co~itrol section of

of minesoils would be
10 to 40 incbL?s (25 to
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.I00 cm.)  from  the s u r f a c e . Prese~,t  evidence j.ndi~cates  that
pH at the top of the control sectioil, i.e. at 10 inches (25 cm.)
would probably be a satisfactory indication for fmily defj~nition.
This has been true in profile studies to date, which however,
have not incl~uded  very many profiles in carbolithic or coaly
minesoils. In such cases, however, it is ronsidcrcd  t h a t  extrcnw
acidity , the najor coxem i” carbolithic minesoils,  would ‘
be un1~ikel.y  unless the pH at 10 inches was below 4.0. This is
expected because of  the dependence o f  rap id  pyr i t i c  ox idat ion  on
hi~gh  oxygen concentrations and on thiobacil.l.as  micro -organisms
t h a t  a r e  inacti~ve at pH 1evel.s above  5 .5  and  at  l ow oxygen con-
centrat lows. Thus, evfn if we should derine the acid categories
of soil Camj~li~-s  in term of the domjnat  pli w i t h i n  the c o n t r o l
sect ion,  we arc suggesting that pII at 10 inches (25 cm.) is likely
to be a gcmrally  satisfactory criterium for pR status of the
atire control wction.

Minesoil~s  could be classified at the Series levels, the lowest_.--
category 5, the system, by defining all other significant soils
prof i le  propertjcs, such as detail~s o f  texture,  c o l o r ,  motttlj~ng,
structure, horizons, and pocket i~nclusj.o”s. Since some of thcrz
properties,  howcvcr, are cha”gi.ng  rapidly i,u young minesoi1.s it
is judged  satisfxtory,  at  present , to del~oy c1assifi~catj.o”  at
the sfrics level wrtil~ the rate of chage  of minor p r o p e r t i e s
h a s  bccwe relatively  s l o w , or at l~east 10  years  fnllcwing
~stabl-ishwnt  o f  vegetat ion . Such delay does not apprar nrcer:sary
hocevcr,  for useful classificntj~on  and mapping  at  ti:c f a m i l y
low!l.. Naxes s u c h  a s  Cuzznrt, C a n y o n ,  e t c ,  hnvc bceu gi.ven to the
famllier;. O n e  just.ificati~on  for thj~s, is that simple names  can
be gi.vcn Tao soi. m a p p i n g  un-its.

lot might: be desirabl~e to map phases of  certain soj.1~ families  in
order  LO satbfy  sprcific  practi.cal needs . I’or exarllple  , steep
slope and extrmcly stoliy phases would  app1.y to SOLW outslopes  in
steep tcrrnj~n. I:oia?vcr, the nutsl.opes  nli~gh?.  b e  indicated  more
satisfactorily in mppiq b y  a” appropriate  clongatc: symbol
rather t~hnn an encl~osed  area. Otllcr useful. phases a@& be:
(I,) extremc!ly acid surfaw p h a s e ; (2) wathered  topsoil. phase;
(3) irlkal~ini!  geologic topsoil plmse;  and (4) rough surface
phase  (vhcre us<! of farm niachi.nery would “ot be frasible) .

Soils testing to drteminc? lime aud fert i l izer  needs For  i~ntmsive
u s e s  vm~~ld be ncccssary  in addiction to t!w best of clnssificat  j,o”
md mzppirlg.  A l s o , full descriptions  of such features as
gulli~es,  portdcd  water ,  l~argc carfare sto”w,  and inclusi.ons of
distinctly  di~ffcrmt  rei”csoils  would bc a~ part of the
definitions of alixesoi1.  mapping units.
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COMMITTEE NO. 7 - Criteria for Classifying Families and Series

Throughout the years this committee has reviewed all of the
family criteria used in the Northeast and offered suggestions to
the corresponding national committee. A l is t ing of  ser ies  cr i -
teria was previously evaluated and confirmed that nationally we
use about 180 cr i ter ia . The conference this time also looked at
other soil  features that may be potential  (or actual)  problems
i n  c l a s s i f i c a t i o n .

To assist us in deliberations about soil  famil ies the fol-
lowing quotes from Soil Taxonomy were used.

Page 65 - The intent of the family category has been to
group the soils within a subgroup having similar
physical and chemical properties that affect their
responses to management and manipulation for use.
Soil  properties are used in this category without
regard to their significance as marks of processes
or lack of them.

Page 65 - The properties used (particle size distribution in
horizons of major biologic activity below plow depth,
mineralogy, temperature, thickness of the soil pene-
trable by roots, and several others) are important
to the movement and retention of water and to aera-
tion both of which affect soil use for production of
plants or for engineering purposes.

Page 323- The intent of setting up classes of strongly con-
trasting particle sizes is to identify changes in
pore size distribution that seriously affect move-
ment and retention of water and that have not been
identif ied in higher categories.



CHARGE NO. I

Consider family and series criteria and record information
as to faults of present family criteria based on experience
in developing SCS Form 5 for the soil series of the region.

Chairman: Francis Cleveland

a) Our deliberations emphasized that present family criteria,
such as particle size, do not adequately permit meaningful inter-
pretations of available water capacity,  shrink-swell  potential ,
and several other quantitative interpretations of soil  behavior.
The estimates for the Unif ied classif ication are not always useful
for  deta i led  in terpretat ions. The lack of correspondence between
the desired interpretation of soil  behavior and the family criteria
appears to result  from the inabil i ty to uti l ize soil  structure and
consistence as addit ional features at this categorical level. This
in turn relates to the general inabil i ty to consistently apply
standards of measurement and description of structure and consistence.

b) We discussed the use of a moderately deep (So-100 cm) class
at the family level which would emphasize the thickness of soil
penetrable by roots. In the Northeast this would apply to the
depth of restrictive layers such as l i thic and paralithic materials
and fragipans. At present this is handled at the series level and
we wondered if users would find it more helpful to apply at the
fami ly  leve l .  Th is  could  be  tested.

c) At the series level there are sti l l  a number of soils in
reasonably well defined landscapes that have textures and other
properties crossing family boundaries. In some instances the class
boundary is that of a subgroup or suborder. In the last 40 c o r r e l a -
tions in the Northeast there have been I60 taxadjuncts. Al though
this seems to disturb the”purists” when trying to apply soil taxonomy
it is resolvable when one keeps in mind the objective of providing
soil information about which a large number of meaningful and useful
statements can be made. The current guides followed in determing
whether or not soils in a mapping unit are taxadjuncts are:

I.

2.

3.

The deviating property must be outside but marginal
to the l imits of the series in question.

There must be reasonable evidence that the deviation
is more than an “error of observation.”

The nature of the deviation is such that i t  is not
practical nor feasible to expand the range of the
ser ies . For example, if  the l imit crossed is one
used at a higher category the series cannot be ex-
panded.
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4.

5.

T h e  s o i l  i n  q u e s t i o n  d o e s  n o t  f i t  w i t h i n  t h e  l i m i t s
o f  any  o ther  de f ined  ser ies .

The dev ia t ing  proper ty  does  no t  s ign i f i can t ly  change
the use, management or behavior of the named series
t o  w h i c h  i t  i s  a  t a x a d j u n c t .

d) I t  was noted that the use of phases or ser ies modif iers
are essent ia l  in prepar ing SCS Form 5. A l though  rock  ou tc rop  i s
“ n o t  s o i l ”  i t  i s  i m p o r t a n t  t o  i n c l u d e  a s  a  m o d i f i e r  i n  t h e  N o r t h -
e a s t . A  “ f looded”  phase  wou ld  be  a  use fu l  cau t ion  in  t ry ing  to
separa te  some o f  the  h igh  and  low te r race  un i ts  o f  cer ta in  so i l s .
The term “seepage” for  lateral  f low over pans might  be useful .
The above i tems probably need to be tested or evaluated rather
t h a n  b e i n g  d i r e c t i v e s .

CHARGE NO. 2

Suggest  ways  tha t  the  fo rmat  fo r  so i l  ser ies  descr ip t ions  may
be improved,  par t i cu la r l y  the  sec t ion  on  Range in  Charac te r i s -
t i c s .

Chairman: John Ferwerda

a) To emphasize the importance of  the range in character ist ics
of a ser ies,  Gerald Latshaw summarized the recent use of  taxadjuncts
in  Pennsy lvan ia . He noted taxadjuncts based on the fol lowing ser ies
c r i t e r i a :  m o r e  s i l t ,  h i g h e r  pH, th icker  so lum,  h igher  co lo r  va lues ,
chromas  too  h igh ,  h igher  c lay  con ten t ,  f rag ipan  too  deep,  too  sha l low
to bedrock,  and less coarse f ragments. The  p resen t  p rac t i ce  in  the
Northeast is to expand the ser ies concept and range whenever possible
as a means of  reducing the number of  taxadjuncts.

b) There were many suggest ions about modif icat ions of  the de-
s c r i p t i o n  o f  a  s o i l  s e r i e s . W e  reJected  for the present t ime the
fo l low ing  i tems:  use  a  compos i te  p ro f i le ;  e l im ina te  typ i fy ing  pedon
and have  on ly  range in  charac te r i s t i cs ;  de le te  so lum th ickness  and
hor izon  th ickness ;  p lace  hor izon  th ickness  in  range in  charac te r is t i cs ;
add  a  paragraph  tha t  in te rp re ts  pedon fo r  d iagnos t i c  hor i zons ;  p ro -
vide more detai led descr ipt ion of  parent mater ia l ;  and develop a new
form combining series description and SCS Form 5.

c) The  commi t tee  w-a f f i rmed  tha t  ranges  fo r  so i l  co lo r  shou ld
be speci f ied by hue, value, and chroma. For example,  62 h o r i z o n s
have hues ranging from 7.5 YR to 2.5 Y, values ranging from 4 to 6,
and chroma of 2 to A. The sense of  the word “ to”  means “ through” or
“ to  inc lude”  bu t  i s  shor tened fo r  conven ience .
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dl I t  was  the  consensus  tha t  we cou ld  no t  o f fe r  va l id  sug-
ges t ions  fo r  improv ing  so i l  ser ies  descr ip t ions  un t i l  we have
evaluated such suggest ions. I t  was agreed that such an evalua-
t ion could be undertaken dur ing the next two years for one fami ly
that contains a modest number of  ser ies. A major concern was how
to  emphas ize  those  proper t ies  tha t  a re  de f in i t i ve  ra ther  than
m e r e l y  d e s c r i p t i v e . For some series, s t ruc tu re ,  cons is tence  and
some co lo rs  a re  no t  de f in i t i ve  bu t  use fu l  i n fo rmat ion  abou t  the
concept.

The  eva lua t ion  wou ld  be  re la ted  to  the  o f f i c ia l  se r ies  fo rmat
and no t  tha t  o f  survey  repor ts . Each  tes t  o r  t r ia l  shou ld  p robab ly
b e  e v a l u a t e d  f o r :  (1) e a s e  o f  l o c a t i n g  d e f i n i t i v e  o r  d i f f e r e n t i a t i n g
c r i t e r i a ;  ( 2 )  e a s e  o f  l o c a t i n g  d e s c r i p t i v e  i n f o r m a t i o n ;  (3) e a s e  o f
deciding whether another pedon is within the descr ibed or def ined
range; (4) ef for t  involved to develop and use the proposed format;
and (5)  possible economic impact of  such a change (professional  t ime,
paper, t y p i n g , c o m p u t e r  c o m p a t i b i l i t y ,  e t c . ) .

There  were  th ree  k inds  o f  fo rmats  sugges ted  fo r  tes t ing ,  no t
necessar i l y  in  o rder  o f  p re fe rence .

A .  I n c l u d e  r a n g e  i n  c h a r a c t e r i s t i c s  i n  t h e  b l o c k  d e s c r i p t i o n
of  the  typ i fy ing  pedon. The features would fo l low the
descr ip t ion  o f  the  typ i fy ing  pedon.  The fea tu res  wou ld
fo l low the  descr ip t ion  o f  the  hor i zon  and  cou ld  be  fo r
major hor izons or subhor izons depending on the need.

8. Use  o f  pa ragraph  fo rmat  s im i la r  to  p resen t  p rac t i ce .
The  f i r s t  pa ragraph  to  inc lude  genera l  so i l  p roper t ies
such as surface stoniness, s lope, coarse fragments,
I i t h o l o g y , solum, and so  fo r th  tha t  app ly  to  ser ies .
The fol lowing paragraphs would provide for  the ranges
w i t h i n  h o r i z o n s  s u c h  a s  c o l o r ,  s t r u c t u r e ,  t h i c k n e s s ,
and  so  fo r th . The prob lems o f  des igna t ing  de f in i t i ve
versus  descr ip t i ve  fea tures  needs  to  be  cons idered ,  bu t
was not  reso lved in  our  d iscuss ions .

C.  Use  o f  tab les  to  p rov ide  the  necessary  in fo rmat ion .  A l -
though al l  informat ion could be placed in tables i t  seemed
tha t  a  combina t ion  o f  wr i t ten  and  tab led  in fo rmat ion  migh t
be  a  more  sa t i s fac to ry  so lu t ion .  The  p rob lem o f  separa t ing
def in i t i ve  and descr ip t i ve  in fo rmat ion  shou ld  be  faced and
a ten ta t ive  so lu t ion  proposed. Two types of tables were
provided for  the commit tee and each has meri t .  One table
uses  so i l  fea tu res  fo r  co lumn head ings  w i th  so i l  hor i zons
a s  l i n e s ; the other uses soi l  hor izons as column headings
and so i l  fea tu res  as  l ines . Both are amenable to emphasiz-
i n g  d e f i n i t i v e  v e r s u s  d e s c r i p t i v e  i n f o r m a t i o n .
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CHARGE NO. 3

Communicate needs for improvements in Soil Taxonomy seen by
the Northeast Conference to the standing regional  taxonomy
commi t tee  ( to  be  es tab l i shed)  and  ass is t  i f  needed in  se t t ing
up this commit tee.

Chairman: Richard W. Arnold

The regional  commit tee was establ ished and is reported in the
minutes of  the business meet ing of  the 1974 conference.

Members of this subcommittee prepared some background informa-
t ion  and  ques t ions  re la ted  to  the  fo l low ing  i tems:  po ten t ia l  p rob-
lems w i th  taxad junc ts , *applrcation  o f  c r i t e r i a  f o r  c a m b i c  h o r i z o n s ,
concepts  o f  f rag ipans  in  the  Nor theas t , d i f f i c u l t i e s  o f  s p o d i c  h o r i -
z o n  d e f i n i t i o n ,  c o m p l i c a t i o n s  o f  u s i n g  b a s e  s a t u r a t i o n ,  recognition.of
argillic  h o r i z o n s  w i t h o u t  c l a y  s k i n s , v a r i a t i o n s  o f  w e t n e s s  c r i t e r i a
among orders, and several  other problems. An evening discussion
session covered the cambic and fragipan hor izon problems and the re-
maining i tems were not discussed. The informat ion and concerns wi l l
be made avai lable to the regional  taxonomy commit tee.

a) Cambic  h o r i z o n  c r i t e r i a  r e v i e w e d  b y  J o h n  W i t t y .

1.

2 .

3.

4 .

5.

The  cur ren t  de f in i t i on  exc ludes  sands  f rom be ing  cam-
bit. Consensus of  opinion that we should look at
what  e f fec t  wou ld  there  be  in  the  N.E.  i f  we  inc lude
sands in cambic and use the same l imits of  recognit ion
o f  cambic  as  cur ren t l y  used  to  recogn ize  A l f i c ,  Spod ic ,
and Ultic subgroups of Psamments.

Can a material with more than 50% rock fragments be
part  of  a cambic? We suggest changing the word “ in-
c l u d e s ”  w i t h  i t s  i m p l i c a t i o n  o f  e x c l u d e s ,  t o  t h e
s l i g h t l y  m o r e  p o s i t i v e  “ i s ” .

A regular decrease of GM in wet cambic horizons does
not seem to be much of a problem. Even i f  sands are
inc luded as  be ing  cambic  i t  i s  no t  an t i c ipa ted  to  be
much of  a problem in the Northeast .

The recogni t ion of  carbonate removal  as evidence of
cambic is not considered to be much of a problem in
the  Nor theas t . I f  i t  i s  u n c l e a r , then  w i l l  need  lab
data .

W h a t  c o n s t i t u t e s  s o i l  s t r u c t u r e  i n  b e t t e r  d r a i n e d
a l luv ium and  s t r ip  m ine  mate r ia l? I f  we de f ine  o r
r e s t r i c t  r o c k  s t r u c t u r e  t o  u n c o n s o l i d a t e d  m a t e r i a l
then str ip mine spoi ls  are not  much of  a problem.
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6. What i f  soil  structure is the only evidence of altera-
tion? We do not favor using a moderate grade as a
criterion because of the concept of the cambic horizon.
We think a regular decrease of OM may be useful but do
not have adequate data. We suggest the need to develop
some better quantitative guidelines on sampling incre-
ments (how thick) and measures of acceptable regularity.
Although perceptible change of color when peds are
crushed may be useful we do not have enough evidence
and it was suggested that we try to get samples from
di f ferent  s i tuat ions for  eva luat ion.

7.  There is a potential  confl ict with the depth and loca-
tion of the cambic horizon if arenic  subgroups are
permitted in Inceptisols. John Rourke agreed to fol-
lw up on this.

b) Fragipan concepts in the Northeast.

An informative discussion about the features of layers
called fragipans from Maine through New York and
Pennsylvania and into Maryland indicated a divergence
of opinion  as to what constitutes a fragipan. R. V.
Rourke noted from his data on Yaine  pans that many of
them could be considered as firm basal till which was
in contrast to the patterned features and evidence of
translocated clay in fragipans farther south. It was
thought that a symposium and possibly a field trip
might be means of better understanding the diversity
that seems to exist.

RECOMMENDATIONS TO THE NESSWPC

I.

2.

That the committee on criteria for soil  famil ies and
series continue to be active in the interim before the
1976 conference.

That the committee should undertake evaluations and
propose recommendations on the following items:

a)

b)

c)

Use of a moderately deep (50-100 cm) class of soil
penetrable by roots at the family level.

Use of series modifiers that are not necessari ly
soil properties to improve ease or usefulness of
interpretations on SCS Form 5.

Use of different format styles for the off icial
series description (using one family having a
modest number of series) including (1) ranges
within the block description; (2) paragraphs
segregating pedon and horizon features; and (3)
tables as a means of highlighting information.
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3.

4.

5.

6.

COMMITTEE MEMBERS

Commit tee  7  - Criteria for classifying families and series

Chairman: R. W. Arnold
Vice-chairman: J.  Ferwerda

Members :

E.  J .  Ciolkosz
F. W. Cleveland
R. L. Googins
D. G. Grice
L. W. Kick
G. J. Latshaw
D.  E.  Pettry
R. V. Rourke

R. M. Smith
F.  V ier ia
B. G. Watson
R. M. Weaver
J .  E .  Wi t ty
W. R. Wright
R. D. Yeck

d) Effect of including sands in cambic definit ion,
measures of OM distribution,  and color changes
of peds in identifying cambic horizons.

That the practive  of specifying color ranges as ranges
of hue, ranges of value, and ranges of chroma  be con-
tinued.

That the list of actual and potential  problems in soil
taxonomy indicated by the committee be brought to the
attention of the NE regional taxonomy committee.

That the conference executive committee consider estab-
lishing one or more “Ad Hoc” committees to develop ways
to handle items of special interest. nne such interest
is that of “fragipans in the Northeast.”

That the members of this committee be commended for their
excel lent  par t ic ipat ion.
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Report  of comnittee  8 -- Histosols and Tidal Marsh Soils

The work of this committee was divided into three subcommittees. Sub-

committee 1 was concerned with various aspects of mapping tidal marshes.

Subcommittee 2 explored current studies on Hydraquents  and Sulfaquents in

the Northeast and changes, if needed, in Soil Taxonomy. Subcommittee 3

was charged with testing& prvrposals presented in "Report of the National

Task Force on Organic Soils," - attachment No. 2, Proceedings of 1973

National Technical Work Planning Conference of the Cooperative Soil Survey.

Subcomaittee  1

Tidal Marsh Mapping

Members:

J. E. Foss, Chairman
S. A. L. Pilgrim
D. E. Hill

Subcormnittee Charges:

1. Can vegetative types be used to indicate soil differences

in tidal marshes of the Northeast? Relate experiences in

those areas where detailed investigations have been tried.

2. Mechanics of mapping tidal marsh areas - problems in trans-

portation, sampling, need for special photography (color,

IR, time of the year, etc.).



.

30 He terrrririe  .the irltensity of mapping iu t,i.da’l marsh areas of

tIie ‘Nc~rtheaat 0

l
The working ~ma+,erial  for t,hi,s  subcomnii.ttee  is largely provided in the attach-

ment - “Soil Survey of New Hampshire Tidal Marshes - A Progress Report”

- and i.n .Ithc pub1 ic a tion, “Tidal Marshes of Cor~recticut  and Rhode I:sl,and,”

1970. Hill and Sheari.n,

Recomnendal~ions  :-_

1. Experi.ence  to date in the Northeast  is that. plant. species

carriol~  be used as an indicator of properties of tid.al marsh

sqils except for t:he property of sal,i.nity.

‘e 2. Reft rence is made to the progress report, or: mapping New

Hampshire ti,dal rxrr,shes  fog methods and procedures used,

sathpi  irl,g  wh, base maps, etc., for thi.s specific project .

As others  st,ates become involved in similar projects, th.ey

are ewouraged to document methods, procedures, base maps

use& et,c., to a,ss,ist  in formula?.irrg  operational procedures

for c~:orrdu.c~  tting surveys on these areas .

3. E;xper,ierw  t,o date :i.s that mapping units corisisting of sub-

groups or pF,a~es  of subgroups appear to bo adequate to meet

ihe rE!i:d,:  ot’ users  a
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Suhcomittee 2-__rn__-

Members:

J. E. Witty, ChaPman
R. W. Arnold
C. S. Holzhey

Subcommittee Charges,:

1. Make recommendations to the Regional Committee on Soil

Classification concerning changes (if any are needed) in

Soil Taxonomy as it relates to Histosols,  Hydraquents and

Sulfaquents.

2. List the Northeast studies (proposed, active or completed)

on Hydraquents and Sulfaquents. Give the objectives of the

studies that have not been completed and summarizes the re-

sults of the studies that have been completed.

Recommendations:-

1. Only limi.t,ed  information is available on Hydraquents and

Sulfaqumts  in the Northeast. Additional study is needed

to mo~=e fully characterize these soils. Until such data

is available, sj.gni.ficant contributions cannot be made to

moye fully develop the definitions of these subgroups in

Soil Taxonomy.



2. On-going studies of tidal marshes iu which either or both

Hydraquents and Sulfaquents have been identified are being

made in Delaware, Maryland and New Hampshire. A copy of the

project work plan for Maryland is attached. A progress

report for the New Hampshire study is also attached.

Connecticut tidal marshes have been mapped at three differ-

ent scales over the past four years. Each study had differ-

ent objectives.

a. Reconnaissance Survey of Tidal Marshes in Connecticut

and Rhode Island was published in 1970.

b. Current mapping of tidal marshes as part of the National

Cooperative Soil Survey at scale 1:15,8I~O.

C. Mapping by Conuecticut Department of Environmental

Protection is currently in progress. Surface vegetation

only is being used in the identification and delineation

of the tidal marsh. The maps are used in the adminis-

tration of the Tidal Wetlands Act tiich provides pm-

tection for these area.

3. The comittee endorses the proposals outlined on pages 35 -

39 of the report of the National Task Force on Organic Soils -

appendix to PmceedZngs of the 1973 National Technical Work-

Planning Conference.



Subcommittee 3

Members:

R, L, Googins, Chairman
L, J, Cotnoir
R, P. Matelski
De Von Nelson
L. Kick
MI. Markley

Subcommittee Charges:

1. Review assumptions concerning the "Suitability Grouping of

Organic Soils for Agriculture 'I to determine if the assump-

tions are meaningful. and complete.

2. Test Wuitability Grouping of Organic Soils8t by using it

to group to Northeast Histosols to determine if the group-

ings are realistic and suggest changes as needed. This may

require additions or deletions of certain considered soil

features, adjusting penalty factors, etc.

3" Test "Development Difficulty Rating" for the unreclaimed

Histosols.

h. Test usefulness and accuracy of "Guide Sheets" and determine

if practical to prepare I'Guide Sheets" for other crops.

5. Test "Use Potential Groups for Forestry."

6. Test the "penalty value approach" for rating soils for

engineering uses.



Charges 1, 2, and 6 were examined in some detail by the members of this

subcommittee. The following comments are offered with regard to each

charge:

Charge 1. It was noted that the assumptions given attempt to cover the

rating table for "Suitability for Agriculture" and also the

rating table for Development llifficu.lty." Both ratings are

considered under the general heading of "A Suitability Grouping

of Organic Soils for Agriculture." The seven assumptions given

do appear to apply to both rating systems. For example, assump-

tions 2, 5, 6, and 7 seem to apply to both rating systems.

Assumptions 1, 3, and 4 appear to be applicable only to the

"Suitability Grouping" rating system.

Charge 2. Six Northeast organic soils were rated using the proposed

"Suitability for Agriculture" rating system. (See

Attachment No. 3). It should be noted that water control was

not rated. Assumption 3 states that good soil management in-

cluding drainage, etc., is assumed. If this is true, the water

control factor in this system is not needed. The following oom-

ments are offered with regard to some of the other soil factors:

a. Coarse fragments - change ratings of O-20-50 to O-.$10

and add a fourth class for 20% with a penalty of 25.
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b. The mineral or limnic layer factor should be combined with

the underlying material factor. The following is sug-

gested:

less than 2" of either mineral or limnic (within 51")

rates 0.2-12" of either rates as follows:

b-l loamy, sanw or marl - 10

b-2 clayey, diatomaceous earth, coprogenous earth - 30

b-3 skeletal, rock or fragmental - 50

One member of the committee recommended b-2 as also

having a penalty factor of 50.

co With the exception of folists, the slope category does not

seem applicable to the Northeast as most of the potentially

suited soils are nearly level. It was suggested that an

assumption could be added to those already given to eliminate

folists from consideration for suitability for agriculture.

The subconmittee feels that the proposed

are too many. A suggested alernative is

follows:

7 suitability groups

3 groups defined as

a. (75-100) These soils have few or no features that

seriously restrict their use for crops.

b. (LO-75) These soils have features that require special

management for crops or that restrict the choice of

crops.



c. (O-LO) These soils have features that impose such severe

limitations for crops that other uses should be consid-

ered.

With regard to the rating system for "Development

Difficulty" - it is noted that the "difficulty of achiev-

ing artificial drainage" is not considered. We believe

this to be a serious omission in rating "Development

Difficulty."

Charge 6. Six Northeast organic soils were rated according to the guide

provided for rating soils for small buildings and basements.

(See Attachment No. 4). All of the soils rated would have very

severe limitations for small buildings using the groupings sug-

gested. The following comments are noted for discussion and

consideration by the National Committee:

a. Should those organic soils rating very severe be changed

to Qnsuited?" How much more "severe" for small buildings

is an organic soil rated at 400 then one rated at 250?

b. Shrink-swell. in the guide is noted for minerallayers  only.

Does this imply thin mineral layers within organic soils,

underlying mineral material or mineral soils?

c. Slope - A penalty factor of 0 for organic soils with slope

in excess of 2 or 3 percent seems questionable.



Subcommittee 3 recognizes that the soils tested in response to Charges 2

and 6 are too few to adequately test the groupings. Few members of the

subcommittee have had extensive experience rating organic soils for

engineering purposes. There was general agreement that the ratings pro-

posed would have merit and usefulness if some revisions were made with

regard to the enclosed cements and recommendations.

It is recommended that the National Comnittee on Histosols consider a

set of assumptions regarding "Suitability for Agriculture" and another

set of assumptions for "Development Difficulty." We do not believe that

both are compatible within one set of assumptions.

Charges  3, 4, and 5 were not adequately tested by the subcommittee. The

comittee recognizes the importance of these charges to the Northeast and

recommends that the 1976 Regional Committee give further consideration to

these charges.

Recommendations of the Regional Comittee:

1. That this Regional Committee be continued.
The report, was accepted by the conference.

Committee Membership:

S. A. L. Pilgrim, Chairman
J. E. Foss, Vice-Chairman
R. W. Arnold
L. J. Cotnoir
R. L. Googins
D. E. Hill

C. S. Hclzhey
L. Kick
M. Markley
R. PO Matelski
De Vcn Nelson
J. E. Witty



Attachments:

1. Soil Survey of New Hampshire Tidal Marshes - A Progress Report

2. Project Work Plan - Study of Tidal Marsh Soils in Ohesafieake  Bay
Area

3. Ratings for Six Northeast Histosols for Suitability for
Agrioultvre

4. Ratings for Six Northeast Histosols for Small Buildings and
Basements
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ATTACHMENT NO. 1

W5.1 Survey of New Hampshire Tidal Marshes - A Progress Report"

Distribution of this report was made to participants attending the

New York City conference. A copy of this report is attached to others

not attending the conference. A few additional copies of the report

are available from the committee chairman.



ATTACHMENT NO. 2

Primuy Problem Area: Wetlands

Project Title: Study of Tidal Marsh Soils in the Chesapeake Bay Area

Principal Investigators: John E. Foss, Delvin S. Fanning, Agronomy

Areas of Investigation

1. Recormaissance  soil survey

Basic to any study of tidal marshes is a classification of the major

soils. In the published county soil survey reports the tidal areas are

delineated only as "tidal marshes" with no further description or break-

down. However, preliminary investigations of these areas have indicated

a great deal of variation in soil depth, texture, organic matter, chemical

properties, and other characteristics. These soil variations appear to be

mappable. A soil classification system specifically designed to marsh

areas needs to be developed. With the aid of aerial photographs and field

and laboratory investigations, it is possible to develop criteria for map-

ping soil types within the tidal marsh areas. The soil survey, coupled with

the biological and geological classifications , would provide a comprehensive

inventory of this important natural resource. This information can provide

a basis for subsequent environmental studies relating to estuaries and

costal ar‘ea.

2. Properties of soils

The physical, chemical, and mineralogical properties of the soil units

are an integral part of the soil classification scheme. The specific



2

anaiyses to be included are: soil pH, organic matter, particle size

distribution, bulk density, cation exchange capacity, exchangeable cations,

salt cont,ent, su.Ifur content, available nutrients, and clay mineralogy.

The strength of the classification system lies in correlating soil morphol-

ogy with the above properties.

Recognizing the various soil types and their properties till permit

further interpretation of factors contributing to variations in the salt

content of these soils such as leaching, texture, vegetation, slope, and

elevation, Those geographic areas of high sulfur content can also be

delineated. The source of the sediment in tidal marshes can be studied

using mineralogical properties. By knowing the available nutrients, slat

content, and presence of toxic elements, the potential of these soils for

growing additional food for wildlife can also be evaluated.

The research efforts in this project will be coordinated with other

projects in the Wetlands Research Program area-

/ .5 _2



ATTACDGX NO. 3

series

CiassLfisation

‘il Factor

Soil Temperature Messic-0
Water Control ?
Coarse Fragments None-O
Mineral orli~&c None-O
Salinity None-O
Wood layers None-O
Thichess < 36-40
Underlag material Sal-IQ-20
Sulphur None-O

Slope C2%0
Total 60
-100 40

Suitability group 4

Adria-.

TerrLc
Medi-
ssprists,
sandy or
Ss&p
skeletal,
mixed,
euic

RATIEGS FOR SLY NOR!IX-!%ST  HISTOSOLS
FOR S'LEABIUT~ FOR A~~UCL~LT'JTE

Carlisle

Typic
Medi-
saprists,
eulc

Messic-0

&O
None-O
None-O
None-O
)51"-0

-0
None-O

<2;%0
0

100

1

Pawcatuck

Tertic
Medi-
fibrists,
SUiC,

s a n d y

mixed-

Mesic-0

&O
None-O

?
None-O
< L611-20
vfsl,ls-20
10,000-

30,000-75
<2%-O

115
0

7

Fibric Typic
Boro- Boro-
hemists, fibrists,
*sic dysic

Frigid-25
?

None-O
None-O
None-O
None-O

'511'::
None-O

Frigid-25 iYesic-0
? ?

l-5%20 None-O
None-O None-O
None-O > 16?-75
None-O None-O
)5111-O 48"-20

-0 sil-0
None-O None-0

<2%-o

;:

2

<2%-O

2;

3

Vassalborn Westbrook

Terric
Medi-
fibrists,
euic,
l@amY,
mixed,
sulfurous

<2%-O

9z
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Series
Factor

Depth

Soil Drainage

Flooding

Frost Actioz?'

Permafrost

Rockiness

Stoniness

Slope

Shrink-swell

unified

wood

Adrian

130 1 8 0 100 ?

8 0 8 0 80 8 0

200 2OG 2OO? 200

lo? 10 10 10

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

O 0 0 0

0 0 0 0

l

RATINGS FOR SIX NORTHEAST HISTOSOIS
FOR SMALL BUILDINGS AND BASEMENTS

Carlisle Pawcatuck Sebago

lil0 3 9 0 2 9 0

ATTACHMENT NO. ir

Vassalboro Westbrook

? 110

80 80

200 2OO?

10 72

0 0

0 0

0 0

0 '0

0 c

0 0

0 0

-

2 9 0

-

3 9 0

&/Organic soils with Pt classification were rated 10 for frost action
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January 7-11, 1974

REPORT OF COMMITTEE ON SOIL SURVEY RESEARCH NEEDS AND PRIORITIES

Charges include some of the responsibilities of the Committee on Benchmark
Soils from previous years, plus broader evaluation of needs and priorities
as follows:

. 1.

2.

3.

Determine regional soil survey research needs and communicate them
internally and also to thee&perimentS&ations  and ARS (by means of the
NE Soil Research Committee which meets in New York during the same week
as our conference). This should include determination of research needed
to support and prepare soil survey interpretations.

Summarize the availability of facilities and personnel for conducting and
supervising soil survey research in the region including field studies
(e.g. water tables, geomorphology, etc.). How will the transfer of the
SCS Soil Survey Lab from Beltsville  to Lincoln, Nebraska (as proposed)
effect our programs?

Study and make recommendations as to how to handle benchmark soil programs
including, a) present status of data on file, b) coordination of research
programs (by soil survey personnel and others) to direct studies toward
benchmark soils, and c) suggestions for procedures to accumulate data on
benchmark soils in one place.

Charge 1.

Committee responses were reviewed during the Conference and communicated to
the NE Soil Research Committee of the NEyxperiment$&tions through the SCS
liaison to that group. Responses heavily emphasize non-agricultural and
environment oriented concerns. Some concern was voiced during the Conference
that we could fail to properly structure long term efforts unless ramifica-
tions of the energy situation, changing demands for farm and forest products,
and shifting urban land uses are carefully evaluated. Nevertheless,. the
overwhelming body of expressed concerns revolves around the kinds of question:
bombarding soil scientists and land use planners today. The list that follow!
incorporates some of the thoughts and priorities expressed by other committee.
relative to research needs. General topic areas given high priority include:

1) soils as receptacles for wastes, especially sewage effluent sewage sludge
septic tank effluent and sanitary landfill material

2) soils as building materials

3) soils as features on which to bgild

4) stabilities of embankments and natural slopes, including tendencies for
massive physical failure and methods of predicting and estimating erosion

5) interactions of landscapes systems as influencing the above
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6) chemical and physical properties of coastal marshland soils affecting
potential properties if drained

7) attributes and remedial treatment of made land, mine spoils, and
highly disturbed soils

. 8) relating soils and climates to tree and shrub growth; especially as
influenced by moisture and fertility relations

9) development of techniques for better evaluating moisture regimes, moisture
retention, and moisture movement as related to the above and to such
emerging agricultural practices as trickle irrigation

10) continued gathering and rapid dissemination of standard soil charac-
terization data and engineering test data as basis for uniform soil
classification, improved understanding of processes, and improved

> . interpretations

11) investigations such as geomorphology studies to establish the nature,
distributions, and import of deeper materials relative to the above
topic areas

The following expands somewhat upon each of the (11) topic areas.

Soils as receptacles for wastes
Concern is with the capacity of various northeastern soils and

special features, such as fragipans and compact till, 1) to react with
applied materials on a temporary or sustained basis, 2) as they influence
pathways of solutes from point of application through the biologically
active acne to water tables, streams or neighboring yards. 3) to maintain
physical properties over a sustained period. There is need for water
table studies, including seasonal fluctuations and seasonal distribu-
tions of reducing conditions. What are the relative effects of flushing
systems with high water table as opposed to systems with relatively
static high water tables? Information is needed about the chemistry
of interactions, including heavy metal and phosphate retentions. Effects
of dilution, cation exchange capacity, and mechanical filtration need
study. Rates, magnitudes, depths, and climatic interactions of
biological processes must be better understood. Rates and directions of
saturated and unsaturated flow, effects of induced changes in moisture
patterns require. study. There is need to consider whole morphogenetic
systems, to integrate soils information with geological and biological
information, to learn relative effects of various plants, and to study
variability within soil mapping units. We need more information about
chemical compositions of applied waste materials including heavy metal
content, and about leachates from landfills. It would be useful to
adopt regionally uniform methods of water table measurements.
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l
Soils as building materials

Needs include: (1) more rheological data, (2) development of
more precise devices for treatment of corrosion potentials, (3) more
and better correlations of soil characterization data with engineering
test data, (4) better documentation of ranges within mapping units,
and (5) more data from below 60 inches.

Soils as features on which to build
Needs are essentially similar to "soils as building materials",

plus information about water tables, appropriate effluent disposal research.
Influence of features such as fragipans, research into sulfide-sulphate
reactions, and potential subsidence is needed in coastal marshes.

Stabilities of embankments and natural slopes
There is increasing pressure for use of soil loss formulas in

estimates of erosion during construction operations. There is also
need for relating rheological properties, soil texture and clay
mineralogy data, field moisture regimes, and freeze-thaw patterns.

Interactions of landscape systems
This is listed separately to emphasize the recurring theme that

people use landscapes and that moisture related studies in particular
may be more meaningful if done by landscape and on associated groups
of soils rather than just by soil series. For example, how do vegetative
patterns or urban developments,influence  moisture movement in soils over
compact till, and what is the downslope  influence of that movement?

Chemical and physical properties of coastal marshland soils
Needs include: (1) further laboratory characterization of marsh

soils, (2),further testing of acidifying effects of sulfide oxidation,
(3) gathering of information about potential subsidence, (4) cooperation
to get more regional use from the locales of more intense study.

Attributes and remedial treatments of made land
Physical and chemical properties of soils before and after changes

by man, dynamic pedologic processes which change the nature of the made
soils and re1ea.z solutes into the soil moisture system require more
study. Questions include magnitudes of protracted decomposition, subsi-
dence and leaching of pollutants in landfills, stability and revegetation
acidity in mine spoils. Records on nature of fill material would be
helpful. Stability questions as above in the moisture-temperature
regimes of the Northeast.

Relating soil and climates to tree and shrub growth
Tree and shrub growth as related to soils, moisture regimes and

fertility is of concern in forestry, waste disposal,and  environmental
impact considerations.
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Development of techniques for better evaluating moisture regimes
Aforementioned topic areas all involve moisture relationships

in some may. Newly introduced trickle irrigation of high return
crops imposes new interpretive moisture regime questions. Techniques
for field evaluation of moisture regimes, moisture retention, and
moisture movement, and for more precise integration of field and laboratory
data need to be sharpened, in some cases improved and standardized.

Continued gathering and rapid dissemination of standard soil characteri-
zation and engineering test data

There is continuing need for standard data in support of both soil
classification and interpretations. The former, while-not mentioned
under other topics, is the key to adequate extension of information from
study areas and merits continued major analytical support. It is also
critical to develop and maintain an efficient information dissemination
system that gets data to users quickly and in usable form. Whereas
data collection is important, dissemination in generally available
and usable form also merits considerable attention. Regional coopera-
tion to get experiment station data across staff lines and to summarize
important kinds of data is important.

Investigations such as geomorphology studies
.~ Many soil surveys encompass landscapes in which urban and environ-
.mental questions require more than standard observation of nature,
stratigraphy, and continuity of materials below 5 foot depths.
Supplemental geomorphology studies are needed, particularly to aid in
evaluation of kinds, topographic distributions of, and hydrologic
effects of deeper materials with which certain soils are regularly
associated. Major geomorphology studies of the type conducted by the
SCS in the South Region would be valuable. Considerably more abbreviated
investigations utilizing similar techniques could be applied to
selected landscapes with large return in terms of new information per
unit effort. Moisture studies would be useful in conjunction with such
studies. The need in this general area is on the increase as one tool
in evaluating soils for the various aforementioned uses.

Discussion-

One persistent response is about the need for research into mapping unit
variability; particularly as relating to urban land use. Sampling and
study patterns should be designed to establish reliability of data when
extended by mapping unit,

There is also some feeling that emphasis in pressing land use and
environment-oriented problems may take away from the long term input
into research relating to, as one respondent stated, 'I. . . understanding
of soils and development of principles that govern soil beharior".
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2 .Charge

The foregoing are beyond the capabilities of the research facilities
normally providing direct support to the soil survey program. Some of
the deficit could be neutralized by improved sharing of research findings,
and by improved regional summarization of existing data.

Some experiment station respondents indicate that facilities are available
'at their respective institutions for considerably higher levels of activity
if financial support were increased. Some of the manpower could be provided
by more liberal SCS investment in training of soil scientists at universi-
ties or Soil Survey Investigations Units. This might require some shift
in emphasis from mapping to other forms of investigations.

Also helpful would be greater effort toward dialogue with, and transmittance
of needs to ARS and greater effort toward monitoring research findings of
other research groups, as the USGS geologists and hydrologists.

Appendix I has a list of institutions, compiled by pre-conference
questionnaire circulated to the NE states. Included are institutions
directly supplying research and/or data to the$foil$urvey  in the Northeast.

The closing of the existing soil survey laboratories and consolidation
in a new facility at Lincoln, Nebraska.is planned to yield a larger volume
of soil characterization data, and to increase the research time of Soil
Survey Investigations scientists.

Charge 3.

Consensus from the 1973 National Technical Work Planning Conference favors
deemphasizing.the  publication portion of the benchmark program. Preference
was also expressed for gathering more information about fewer soil series,
and in working harder to find.locations  accessible to researchers. This

latter point apparently stems from the very marginal success of the present
program in focusing problem-oriented researchers toward soils, landscapes
and experimental designs of maximum utility for soil survey interpretations.

The companion questL~on of how to best utilize field and laboratory
resources by no means receives a unanimous answer.

Pre-conference responses this year range as follows: (1) we should drop
the benchmark program, (2) the current benchmark list is too long and
a new list should be developed with one or more series per family
depending upon range in thickness of series control section within the
family, (3) researchers should be encouraged to use benchmark soils as
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a basis for planning research, (4) lists of important soils should be
accompanied by locations of potential study sites and the lists readily
available to the Agricultural Research Service and others, (5) there
should be an updated list but mold sampling patterns more to land resource
areas, (6) reports with more emphasis on uses of the data would be more
useful, (7) Soil Conservation Service soil scientists might be detailed
to or given educational leave to lead in studies of this sort, (8) it is

‘time to compile a srmnaary of existing published and unpublished data
about the benchmark soils, and (9) studies should be in terms of inter-
actions among soils on landscapes.

Recorsnendations

1. Item a under charge 3 was not carried out because time was too
limiting between committee formation and the Work Planning Conference.

. It is recommended that this committee be continued and that it function
between conferences for the time necessary to inventory published and
unpublished benchmark soil data in the Northeast, and for puqose
of preparing carefully studied responses to charge,3. The 1972
Benchmark Soils Comittee  proposed a form for this purpose, but
follow-up was curtailed by the period of inactivity between conferences.
A form similar to the 1972 proposed form (Appendix II) would be
distributed and compilations made during 1974. Intent would be to
learn the .extent  and location of data rather than to compile the
data itself.

2. It is recommended that the conference support the reconrmendations
for .regional  cooperation in soil moisture studies as outlined by the
Soil Moisture Conrmittee.
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Appendix I. Institutions Providing Research and/or
Data in the Soil Survey Program - Compilation

from Pre-Conference puestionnalres
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The Commonwealth Department of Transportation and Public Works -
engineering test data (Caribbean Area, San Juan, F'uerto Rico)

Connecticut Agricultural Experiment Station - characterization data
and research (New Haven, including substation at Windsor, Corm.)

Storrs Agricultural Experiment Station - characterization data and
research (University of Connecticut, Storrs)

Department of Transportation, State of Connecticut - engineering
test data (Wethersfield, Corm.)

Materials and Research Division, Maine State Highway, Department
of Transportation - characterization data and research (Bangor,
Maine)

Maine Agricultural Experiment Station, University of Maine -
characterization data and research (Orono, Maine)

Plant and Soil Sciences Department, University of Maine - characterization
data and research (Orono, Maine)

Agricultural Research Service, University of Maine - characterization
data and research (Orono, Maine)

Department Gf Agronomy, University of Maryland - research (College
Park, Maryland)

NE TSC, Soil Survey Investigations Unit, Soil Conservation Service -
characterization data and research (Beltsville, Maryland)

New Hampshire Agricultural Experiment Station, University of New
Hampshire - characterization data and research (Durham, N. H.)

Soil Testing Laboratory, New Hampshire Department of Public Works
and Highways - engineering test data (Concord Heights, N. H.)
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U.S. Army Terrestrial Sciences Center and Engineering Laboratory -
research (Hanover,'New  Hamaphire)

Forest Sciences Laboratory, Northeast Forest Experiment Station, U.S.
Forest Service - research (Durham, New Hampshire)

Soils and Crops Department, Rutgers University - research (New
Brunswick, New Jersey)

Engineering Department, Rutgers University - inactive since publication
of engineering report for each county (New Brunswick, New Jersey)

Agronomy Department, Cornell University - characterization data and
research (Ithaca, New York)

U.S. Plant, Soil, and Nutrition Laboratory, Agricultural Research
~, . Service with Soil Conservation Service Soil Scientist - research

(Ithaca, New York)

Agronomy Department, Pennsylvania State University - characterization
data and research (University Park, Pennsylvania)

Pennsylvania Department of Transportation - engineering test data
and research (Pennsylvania)

College of Resource Development; Department of Plant and Soil Science
Univ. of R. I. - characterization data and research (Kingston, R. I.)

Engineering Department, University of Rhode Island - engineering test
data (Kingston, R. I.)

Vermont Agricultural Experiment Station - characterization data and
research (Burlington, Vermont)

Vermont Highway Department - engineeriug test data (Vermont)

USDA Agricultural Research Service - data on water movement and soil
moisture regime (Vermont)

Department of Agronomy, Virginia Polytechnic Institute - characterization
data and research (Blacksburg, Virginia)

Department of Agronomy, West Virginia University - research (Morgantown,
West Virginia)
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Analysis  code

1. P.S.D.A.
1. p,!
3. OrgJnlc  carbon
5. Linear  e x t e n s i b i l i t y
s. 15 bar “ate%.

Analysis  code Ana lys i s  code h.,,ys,s  cadr
6. 113 bar 1,. Hi”.  c l a y 16. ot,,er specify
,. Ext. A l  (RCL) 12. i l l ” .  ran.3 I,. Other  s p e c i f y
8. Ext.  Fe C - D 13. Th in  secricns 18. Other specify
9. Ext.  cstions 14. Spodic horiron ,9. Other s p e c i f y

10. CEC(NHk) p” 7 15. Other  rpec‘fy 20. Other rpscify



NORTHEASTERN SOIL SURVEY WORK PLANNING CONFERENCE

JANUARY 10, 1974

Report of Committee No.10, Forest Soils

Members of the Committee were as follows:

F. Vieria, USDA SCS. Federal Bldg., Durham,N.H. 03024
J.A. Ferwerda,  USDA SCS, Fldg., Univ. of Me., Orono, Me. 04473
R.V. Rourke, Dept. of Plants and Soils, Univ. of Me., Orono, Me.
W. H. Lyford, Harvard Forest, Petersham, Mass. 01366
C.A. Reynolds, USDA SCS, Agricultural Center, Wallingford, Corm.
L. Kick, USDA SCS, Midtown Plaza, 700 E. Water St., Syracuse, N.Y.
F. W. Cleveland, USDA SCS, 7600 West Chester Pike, Upper Darby, Pa.
D.G. Grice, USDA SCS, Box 985, Federal Square  Station, Herrlsburg,  Pa.
R. Pennock, Dept. of Agronomy, Penn State Univ., Univ. Park, Pa.
D.O. Nelson, U.S. Forest Service, t33 W. Wisconsin Av.Mllwaukee,  WI
William A. Wertz,  Northeastern Area State and Private Forestry,
6016 Market Street, Upper Darby, Pennsylvania 19032

The committee was charged by the general chairman as follows:

The Forest Service has been placing less emphasis on detailed soil
survey and more emphasis on soil resource Inventories that are
apparently more reconaissance surveys. For a discussion of this
see the USDA Forest Service Statement by 0. C. Olson in the
Proceedings of the National Soil Survey Work Planning Conference.
In regard to this trend:

1. Collect and make availab,le  to the Northeast Conference examples
of one or more of these inventories if  such are available.

2 . Consider whether similar approaches are needed on other forested
land not directly  under Forest Service control.

3. Assuming that different intensity soil  surveys are needed for
forested than for other lands, suggest definitions  for what should
constitute forested lands and/or forest soils.

4 . Consider other problems in the area of forest soils as deemed
appropriate. The report of the 1972  NE forest soils commlttee  s h o u l d
be examined to prevent duplication of effort.

The  Commit tee  convened on Tuesday,  January  3 ,  1974 and after ‘?
conslderable lively discussion and conference present the following
report .
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The statement given by 0. C.. Olson, at the January 1972  Planning
Conference In South Carolina reflects the thought that the National
Cooperative Soils Survey Program (NCSSP) is not adequately responsive
to U.S. Forest Serv ice  soi l  in format ion needs. The U.S. Forest
Service feels that i t  remains involved in the NCSSP, but that i ts
soil information needs are beinc! met through Its “Soil Resource
Inventory” (SRI) Program. This approach is deslgned  to compile soil
information for planning purposes  on large areas of land within a
certain time as individually needed or planned. it uses a
reconnafssance  approach and stresses the land managers perspective in
its reports; yet in some cases this approach cannot be readily
identified with the NCSSP. The NCSSP on the other hand must produce
a map and report detailed enough to satisfy a variety of uses by
many divergent interests which In turn are becommlng progressively
more demanding and broader In their uses.

Seven U.S. Forest Service soils report have been circulated to
the Committee  Members. The inputs from this corenittee  to the chair-
man indicate that the SRI approaches are flexible enough to produce
seven different kinds of reports with varying identif ication with the
National Soil  Survey. The Monongahela  Natlonal  Forest report can be
readily identified with the taxonomy of standard sol1 surveys. Each
report appears to have been sufficient for Its expected use. It i s
noteworthy that these reports emphasize road locations, source of
road building material and erosion (consequent stream contamination)
rather than wood-producing potentials.

Committee Charges

1. The first charge to the committee  was to collect examples of
soil  inventories made by the U.S. Forest Service for exhiblt  at the
Planning Meeting. This, thanks to Devon  Nelson, has been done.

The reviewers  made the fotlowlng ohservatlons:

1A. The level of survey intensity was selected for the purpose which
the inventory (survey) was made. The individual reports may not be
adequate for more intensive uses and were not intended for more
intensive uses.

1.8. Taxonomy as recognized and used in the NCSSP is one of the best
common tases for soil surveys. People  other  than soi l  sc ient is ts
should not remain ignorant of the standard system of soils
c l a s s i f i c a t i o n . Taxanomic  units broader than the series level may be
appropriate to use in general surveys.

ic. Intensive survey mapping standards may be made more applicable
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to troader uses by combining slope classes into classes meaningful to
the user and by combining two or three soils into so-called complexes.
Many short-cuts may be used.

1D. The seven example reports differ considerably. This makes It
diff icult  to compare reports or to relate to the NCSSP. The SRI
might be considered to te a special kind of a survey and In many ways
not meant to be directly identifiable  and comparable with the NCSSP.

2. The second charge, to consider whether similar approaches are
needed or desirable on lands not under U.S. Forest Service control,
produced the following for consideration:

PA. The State of Maine and other states, as well as large companies,
have larpe areas to survey, usually at a cost which wil l  stay within
modest budgets. Such lands usually involve areas in which the so i l
scientist has diff iculty in keeping himself oriented with land forms,
drainages and other physical features. The U.S. Forest Service
systemis  satisfactory  on their large acreages, it might also work on
other large survey areas. Just as importantly,  abbreviating and
combining NCSSP napping  legends or using a higher level of taxanomic
nomenclature might produce as good reauits. In any event, surveys
designed to produce a specialized type of result will generally do
j u s t  t h a t . Furthur information often requires a new survey.

28. Private ownerships, large and small, present a variety  of needs
and desires in soil survey coverage. A detailed survey may be
necessary to some whiie others wanting a broader base may combine
descriptions or soil names.

Surveys similar to the SRI are acceptable if one can predict
furture needs and in any event will give a preliminary assessment for
any project.

3. The third  change involves terminology. The committee felt that
woodland does not generally require as intensive a survey as row
crops. For discussion purposes the following ideas are presented:

3A. Land cover generally should not be the chief prameter In the
selection of a soils survey, nor should a large area denote,
“forested land I’ any more than a IO-acre woodiot..

3e. The term forest soil might denote a soil developed under a
forest or tree cover. Such a situation involves a long time-frame.
If  the land was cut off  yesterday is i t  a forest soil  or not’/  A n y
soil  that wil l  grow any kind of crop wil l  grow trees. I t  is  not
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only how trees presently on the area will grow but what is the potential
for tree growth. Can we ignore range land or other open land?
Designat ing a  sol1 by Its forest or past cover is not necessary tut
may be expedient in some sltustlons.

3c. Presently the Forest Survey (USFS Research Division) recognizes,
“forest  land” as  being, “at least 10 percent stocked with trees of
any size and not developed or restrlcted  for other uses, to a
minlmum of one acre.”

“Comnerciai  forest  land, II is covered in the above definit ion
and in addition includes any land capable of producing a minimum of
20 cubic feet of wood per acre per year whether or not It is
accessib le  or  operable . Under these definitions  present cropland  or
pasture-land are potential  forest land. It was pointed out that often
these definitions are not valid outslde these narrow contexts.

3D. The Majority of the committee  members who reviewed the reports
believe that National Forest lands should be mapped in a manner
allowing comparisons between Forests and in harmony with surround-
ing lands. Many Eastern National Forests have a lcheckerboard’r
ownership pattern involving private ownerships.

4 . The fourth charge was felt to be “open  ended.” Some of the
discussion points follow;

4A. Diff icult ies of mapping extensive forested areas are greater
than mapping open areas, hut such lands increase in value or
needs develop, money will become available to overcome the
diff icult ies whether the land is continued in forest or not.

4e. More concern seems to center around the use of machinery on
land, road building and erosion than concern for fiber production
potent le ls . Part of these concerns could be al leviated by
educational efforts1

4c. Looking to the future, a few states base taxations of land upon
the abil i ty of the soil  to produce a commercial  crop- t imber  or
agr icul tura l  crops. With complications developing in present tax
approaches, more people, particularly legislative bodies, may turn
to a basic soils survey as a basis for taxation.

4D. The role of sol1 surveys is an effective and essential  tool in
land-use planning. Ideal ly ,  a l l  extensive  soi l  surveys,  inc luding
those conducted by the U.S.F.S., should be In a form that permits
National Correlation both as to soil  descriptions and
interpretat ions.

4E. Those implementing new zoning and enviromnental laws must be
aware of soil  surveys since soils are related to conditions affect-

10.4



Ing erodibllity, absorp t ion  o f  septic t a n k  e f f l u e n t s ,  r o a d  c o s t  a n d
s tab i l i t y ,  use  o f  f rag i le  env i ronments  so-ca l led  (as  over  2500 fee t
In Vt.  and Maine) and  o ther  fac to rs  a f fec t ing  con t ro l  o f  ou r
environmental  use. Wfth‘many  new plans for  lend use and develop-
ment those responsible for reviewing these plans, whether implement-
i n g  n e w  leglslatlon or otherwlse, s h o u l d  b e  f a m i l i a r  with so i l
s u r v e y s ,  t h e i r  interpretations and  relfabillty.

COMMENTS ON REPORT OF COMMITTEE 10 - FOREST SOILS

Von Nelson - In tegra ted inventory  used by  the  Fores t  Service su i ts
one  ob jec t i ve  o r  a g r o u p  o f  o b j e c t i v e s  f o r  f o r e s t
managers. The  repor ts  a re  no t  cons idered  pub l i ca t ions .
t h e y  a r e  mainly fo r  In  serv ice  use. Cop les  a re  ava i lab le
as examples of what kinds of surveys the Forest Service
1s making.

Rice - Can you a f fo rd  to  be  tha t  in t rospec t ive  as  a  servfce to the
tax payer?

Von Nelson - Yes one can buy more sound management dectsions when

J.  Rourke -

needed.

Both the SCS and FS are charged with making natural
resource  inventories. What level  of  abstractlon can the
Forest  Service use? Could explore the minimum amount of
s o i l  i n f o r m a t i o n  n e e d e d  t o  c l a s s i f y  t h e  s o i l s  I n t o  S o i l
Taxonomy.

Alvis - Fores t  Serv ice  looks  a t  so i l s  as  a  sys tem - look  a t  so i l s
differently  than the SCS, ie,  a system. They stratify a n d
c lass i fy  soils as  a  par t  o f  a  subsys tem,  and  there fo re  look
a t  s o i l s  I n  d i f f e r e n t  w a y s .

Farrinqton  - In Addison County,  Vermont the Nat ional  Forest used
d e t a i l e d  s o i l  s u r v e y .

Watson - SCS Is charged wlth mapping every acre of  pr ivate land.

Schmude - West Virginia the SCS Is planning to map Nat ional Forest
land In Randolph County. According to SCS pol icy al l
7 mi l l ion acres In West Vlrginla wi l l  have to be mapped
before the SCS can map Natlonal  Forest land unless the SCS
Is reimbursed  by the FS.

Von Nelson - There  a re  lo ts  o f  ways  to  do  thfs. Can  make.separate
survey  areas ;  can do  i t  coopera t ive ly ;  can  be
reimbursed  by the FS but the FS has not done this yet. It
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is up to the Forest i!.:‘n?per  to decide,

Schmude - Most FS land will be mapped with broadly defined units.

Holzey - blot a more Integrated survey. The FS has one objective and
the NCSS more than one objective therefore the priorities
a r e  d i f f e r e n t .

Van Eck and Fonninq  - The Forest Service is not in touch with SCS,
University and other people who do the training
for soil  survey.

Foster - We need have a broader look at Soil Surveys. There is
a tremendous V~CUUZI  for an integrated look,

Arnold - We in pedology must remember that pedons  are a part of the
landscape and fit the landscape are part of the environment.

Googins - Within the Fcrest  Service do you keep up with advances and
changes in Soil Taxonomy - how do you do this without
corre la t ion?

Von Nelson - F i f ty  percent  o f  Forest  Serv ice  soil Scientists  get
involved In a correlation. T h e  r e s t  r e c e i v e  N a t i o n a l
Cooperative Soil  Sl!rvey Publications and also participate
in SCS tracining and progress reviews.

J .  Rourke  - We need an individual at the Washington level as an
arbitrator between correlation regions.
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NATIONAL COOPERATIVE SOIL SURVEY

NORTHEAST SOIL SURVEY WORIC  PLANNING CONPERRNCE

January 7-11. 1974

REPORT OF COMMITTEE ON
REMOTE  SENSING IN

SOIL SURVNS

The Remote Sensing in Soil Surveys Committee was given the following
charges :

1.

2.

Determine the feasibility (including costs) and utility of
remote sensing (other than standard black and white aerial
photography) in soil surveys.

Report on hat has been and is being conducted on
remote sensing f r soil surveys.

Each participant of the 1972 Northeast Soil Survey Work Planning
Conference was queried regarding these two charges. Only a small number
of those queried actually replied. This probably indicates that remote
sensing technology, with the exception of black and white photography,
Is not presently being used by the bulk of the participants.

The coaments  of those responding are summarized as follows:

1.

2.

3.

4.

5.

A challenge exists to apply remote sensing to our day-to-day
operations that involves three phases of effort. The first
will be the monitoring of remote sensing techniques for an
operational rather than a research sude. The second.is an
implementation phase in which the technology will be used
in the field. The last phase will be the continual updating
necessary due to changes and advances in remote sensing technology.

Remote sensing technology is highly dependent upon communication,
computers and data analysis.

Improvements can be made in the use of black and white  aerial
photographs by increasing the photointerpretation training of
our soil scientists.

Photointerpretation can be done much faster with multispectral
photography than black and white photography with a net savings
of~approximately  3 to 15 percent.

Comparison studies should be made between radar imagery and
conventional vertical photography to determine if additional
information can be obtained from the radar imagery.



6.

1.

a.

9.

10.

11.

12.

13.

The mst promising area of remote sensing appears to be the
collection of data by !lultispectral  Scanner (MSS)  and the
processing of this data by Automatic Data Processing (ADP)
techniques.

ERTS and SICTLAB  data will be most useful for making soil
association maps.

Remote sensing may be useful for the mapping of man-influenced
areas, such as areas in parks that are compacted because of
human traffic patterns.

Remote sensing techniques have been used to produce a soils map
suitable for forest level planning in the Allegheny National
Forest.

The first cloud-free maps of the United States based on ERTS
imagery are now being prepared and released to the public b y
the Soil Conservation Service. This mosaic is essentially
free of distortion and is available in scales ranging from
1:500,000 to 1:5,000,000.

ERTS-1  digital data was processed and eight classes of agri-
cultural land use were automatically delineated in southeastern
Pennsylvania.

A project is being developed to determine how ERTS-1 PISS data
can be used to map soils for recreational uses in inaccessible
areas vhere conventional mapping techniques are difficult to
employ. Experimental areas will be in Warren County, Pa. near
the Allegheny Reservoir and Chapman Dam State Park. Computer
compatible MSS tapes will be used for the study with ground
truth established through the use of soil survey, geology
maps and on-site investigation.

In a study of bare soils in southeastern Pennsylvania, mapping
units were delineated by automatic data processing of aircraft
collected multispectral scanner data that were similar in area1
extent and the location to those separated using conventional
field techniques. Maps produced were of sufficient detail and
accuracy to be useful in determining the location and approximate
extent of soils.

This partial sampling indicates some remote sensing activity in the
northeast. This is a relatively new technology and it will no doubt
become more widely used in the .future.

The Committee on Remote Sensing in Soil Surveys should be continued.
With this fast moving technology, there should be many new results to
report by our next conference. Future emphasis should be placed on the
combining of spectral, spatial and temporal information and should also
include sore coordination of remote sensing activities. Perhaps the
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charge of the Committee should also be expanded to include more than
soil surveys. For example, the use of remote sensing in soil survey
related activities, such as land use mapping, could also be included
for Committee  concern.

Conmlttee  Members:

cbailmao  - G. W. Peterseo
Vice-chainuao - D. E. Pettry
Mamber ship - R. L. Cuoniogham

J. E. Foes
W. H. Lyford
0. W. Rice
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REPORT OF THE CONNECTICUT AGRICULTURAL
EXPERIMENT STATION DEpRESE2VlY.TIvE

David E. Hill

Meny project.6 In the Department of Soil and Water sre devoted
to studies of environmental quality that may be used for Boll
survey interpretations. I'd like to summarize 3 of these for you.
The most concentrated efforts concern on-lot waste dispose1 by
septic tanks. In the mid 1960's we studied site and seasonal varla-
tlons in percolation testing and the principles of water flow from
the test hole. EM the percolation test has limitations. It is 6x1
Imperfect measure of septic tank drainfield performance end Is usually
used for design purposes. It will not predict the rate of clogging
of soil interfaces in the leaching field and thus estimate the longe-
vity of the system. Do soils really make a difference? Our interpre-
tations of septic tank performance say that, slope, shallow bedrock
end water tables, hardpan and other slowly permeable horizons make
a difference and we rate soil mapping units a~ having slight, moderate,
or severe limitations.

To 886888 what is really going on in the backyards of America,
we began a study of septic tsnk longevity in the town of Glastonbury,
Connecticut. We are in the process of analysing 2700 septic tanks
instslled in 37 soil types. Of these, 490 or 18% have failed since
1960. The median age of failing systems in soils developed on hard-
pan Is only 5.5 years; that for systems installed in loose till and
stratified Sandy gravelly terraces iB 13 to 14 years. This i.6 a
dramatic difference. Dut one must gage rates of failure against the
successfully operating systems to get a time measure of probability
of failure and longevity. The rate of failure in hardpen soils is
25% less than in systems installed in loose till or terraces. Further,
in all mapping units rated as having severe limitations for septic
tank drainage fields, 1% of those systems have falled; of those
rated moderate, 1% have failed; and of those rated slight, 2% have
failed. We interpret this as being due to greater design capacities
in systems installed in hardpan and other soils rated severe than
those in soils with slight or moderate limitations. One Is tempted
to conclude as others have sunnested that desire of the Bvstems
should not be based on percol%on tests but s&.lcipated &rmeability
of the biochemical mat that clogs the soil interface for It develops
as the limiting factor and appears independent of soil type.

In Connecticut the soil survey is now used to regulate
development activities in inland wetlands. The wetlands have been
defined as land classified 88 poorly drained, very poorly drained
end alluvial by the National Cooperative Soil Survey. Since the soil
survey is now used for regulatory purposes, great emphasis is now
placed on mapping unit boundaries. Since the map lines are lnter-
pretatlve lines, we attempted to determine the degree of accuracy
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by selecting 3 study areas in which all surveyors In Connecticut
mapped independently at scales of 1:2400 and 1:12,000. After super-
imposing the soil boundaries of all six surveyors we produced a
composite map that delineated areas of undisputed wetland, undisputed
upland end e. disputed zone between the two. In open lend the average
disputed area was 12$ of the 13 acres mapped. In wooded lend the
average was 14% but the range in variability was greater. Where
sharp breaks occurred in slopes, map linesvaried  ss little as 10
feet. Where slopes were more gradual, bcundary lines in both wooded
end open terrain varied from 70 to 260 feet. In mapping along a
transect at B scale of 1:12,000 the disputed zone was 21% of the total
distance of the transect. At a scale of 1:2400, s, five-fold increase
in scale, the disputed zone was 2@ of the transect. The disputed
zones were cumulative since 3 separate wetland areas were traversed.
M&pping at the larger sce.le did not significantly Improve accuracy
of boundary placement. If great accuracy is required for boundary
placement. for regulatory purposes, It appears that boundaries must
be established on the growid and then transfered  to a map of appro-
priate scale by conventional land surveying techniques.

One final study deserves mention. Wastes are added to soil
In ever increasing volumes.. The biological properties of soils re-
lative to degradation of wastes has long been ignored in soil survey
interpretations. We have concluded a study that inventories many
soil types for specific enzyme activity. As anticipated, very broad
generalieation is possible relating soil type with ability to degrade
cellulose, fats, pectin, end hydrocarbon. Drsinege endpH are scme-
what correlated. Land use wes highly correlated with ensymatlc
activity rather than soil type. As en example corn fields would
provide a better medium for degradation of incorporated cellulose
wastes than potato fields or pasture. Degradation of certain kinds
of wastes incorporated in soil may be delayed if natural populations
of certain enzyme producers are low. We are now testing to find out
how long It takes for ensyme~ activity to increase to optimun'levels
once 8 new substrate is introduced into the soil.

t



REPORT OF THE CORNELL UNIVERSITY AGRICULTURAL

EXPERIMENT STATION REPRESENTATIVE

R. W. Arnold

D u r i n g  t h e  l a s t  h i e n n u m  o u r  a c t i v i t i e s  i n  i n t e r n a t i o n a l
agr icul ture have increased and we are learning more about prob-
lems of  other areas. W i t h i n  t h e  S t a t e  t h e  f o c u s  i s  s h i f t i n g
toward concerns of the environment as i t  is throughout the
Nor theas t .

The  fo l low ing  thes is  research  i s  annota ted  b r ie f l y  and  we
wou ld  be  g lad  to  supp ly  more  in fo rmat ion  i f  i t  i s  o f  in te res t
to  you.

Daugherty,  L.  A. and Hanna, W. E. 1972. Landscape evo lu t ion  o f  a
g lac ia ted  up land  va l ley  in  sou th -cen t ra l  New York .  A  jo in t  Mas ter ’s
t h e s i s ,  C o r n e l l  U n i v e r s i t y .  247 p .

Th is  s tudy  o f  a  f i r s t  o rder  s t ream va l ley  p rov ides  in  g rea t
de ta i l  the  p rocedures  and in te rp re ta t ions  o f  f ie ld  surveys  and
samples  requ i red  to  es tab l i sh  a  sequence  o f  even ts  a f fec t ing  the
evo lu t ion  o f  the  landscape. Th is  up land  va l ley  re f lec ts  events  in
m a j o r  t h r o u g h  v a l l e y s  i n c l u d i n g  g l a c i a t i o n ,  v a l l e y  f i l l i n g  b y  soli-
f l u c t i o n , va l ley  cu t t ing  in  p rogress ive  s tages  in f luenced by  chang ing
base leve ls , a n d  m i n o r  c u t s ,  f i l l s  a n d  s u r f i c i a l  e r o s i o n  i n  t h e  r e -
cent  pas t .

So i l  p ro f i l es  re la ted  to  h i l l s lope  e lements  and  geomorph ic
events aid in understanding the degree of mapping unit  complexi ty
i n  s i m i l a r  a r e a s . I t  was concluded that past glacial  landscape
uns tab i l i t y  assoc ia ted  w i th  a  per ig lac ia l  env i ronment  accounts  fo r
most  o f  the  so i l  var ia t ions  in  the  up lands . The  de ta i l s  o f  depos i -
t ion  and  e ros ion  o f  a l luv ia l  sed iments  a re  ex t reme ly  compl i ca ted  as
i n d i c a t e d  b y  m o r e  t h a n  100 te r race  remmants in  the  ha l f -m i le  o f
st ream channel . A  bas is  fo r  eva lua t ing  so i l  d i f fe rences  has  been
es tab l i shed wh ich  shou ld  a id  in  unravelling  the  landscape un i ts  in
the  g lac ia ted  por t ions  o f  the  Appa lach ian  P la teau .

J a n s e n ,  I. J. 1972. A s tudy  o f  the  re la t ionsh ip  be tween c lasses
of  sol1  p r o p e r t i e s  a n d  s o i l  b o d i e s . Doc to ra l  Thes is ,  Corne l l
U n i v e r s i t y . 102 p .

A  rev iew o f  concepts  o f  so i l ,  mapp ing  un i t  pur i t y ,  fac to rs
de te rmin ing  geograph ic  o rder l iness , and ways  o f  de f in ing  so i l  in -
d i v i d u a l s . A detai led gr id sampl ing of  a smal l  landscape wi th
lacustr ine sediments was used to develop computer models for  eval-
u a t i n g  v a r i o u s  c l a s s  l i m i t s  a s  t h e y  a f f e c t  s o i l  l a n d s c a p e  u n i t s .



It was concluded that  a to lerance interval  procedure could be used
t o  h e l p  c h a r a c t e r i z e  s o i l  s e r i e s  i n  t e r m s  o f  t h e  e f f e c t s  o f  i d e n t i -
f i a b l e  s o i l  f o r m i n g  f a c t o r s  a n d  t o  g a i n  i n s i g h t  i n t o  i n c l u s i o n s  t h a t
occur  in  so i l  l andscape un i ts .

K l ing ,  G.  F .  1973. Relat ionships among soi ls,  land use and phos-
phorus losses In a drainage basin in east-central  New York State.
M a s t e r ’ s  T h e s i s ,  C o r n e l l  U n i v e r s i t y .  89 p.

Est imated phosphorus losses in the Canadarago  Lake basin were
compared to present  cropland, cropland  i n  c a p a b i l i t y  c l a s s e s  3
th rough 8 ,  es t imated  ex ten t  o f  p r io r  c rop land ,  and  p r io r  cropland
est imates  fo r  capab i l i t y  c lasses  3  th rough 8 . It was concluded
tha t  p resen t  agr icu l tu re  i s  no t  assoc ia ted  w i th  minera l  P  loss  re la -
t i v e  t o  o t h e r  f a c t o r s , tha t  sh i f t s  f rom cropland  to  b rush  may in -
c rease  P  losses ,  and  tha t  lime  status of  some soi ls may of fset  land
use. The methodology of the study provides the basis for developing
a computer model and evaluat ion of  sediment t ransport  which is being
exp lo red  in  h is  doc to ra l  research .

Vann, J.  9. 1 9 7 3 . The  es t imated  tempera tu res  o f  so i l  se r ies  o f
New York  as  c lass i f ied  in  1967.  Master ’s  Pro fess iona l  Paper ,
C o r n e l l  U n i v e r s i t y . 122 p.

Deve lops  p rocedures  fo r  es t imat ing  so i l  tempera tu res  f rom cli-
matoloqical  da ta  and fo r  es t imat ing  the  a reas  o f  so i l  se r ies  by
e levat ions  us ing  the  Conservat ion  Needs Inventory . Four soi l  temp-
era tu re  a reas  were  es tab l i shed  w i th  ranges  o f  45-46.9  F, 47-48.9 F,
49-50.9 F,  and 51-52.9  F .  Wi th in  each  a rea ,  tempera tu re  d i f fe rences
can be  re la ted  to  e leva t ion . Conclusions were (1) that 20 ser ies
classi f ied by other states but as used in New York are outside of de-
f ined  tempera tu re  ranges ;  (2 )  the  p redominan t  pa r t  o f  16 ser ies
classi f ied by New York are outside of  the def ined range; (3) some-
what less than hal f  of  the tabulated acreage of  another 35 ser ies
are  poss ib ly  ou ts ide  the  de f ined  tempera tu re  range ;  and  (4 )  a  lesser
b u t  s i g n i f i c a n t  a c r e a g e  o f  34 o ther  ser ies  a re  ou ts ide  o f  the  de-
f ined  range . Speci f ic  recommendat ions are not made, however,  the
s tudy  ind ica tes  concern  fo r  cons idera t ion  o f  improved unders tand ing
o f  the  s ign i f i cance  o f  so i l  tempera tu re  as  a  taxonomic  c r i te r ion
a n d  a i d  i n  s o i l  i n t e r p r e t a t i o n .

Roach, J.  T. 1973 . Appl icat ion of  the Land Use Natural  Resources
Inventory System for water resources planning and management in
the Susquehanna River basin. Mas te r ’ s  Pro fess iona l  Paper ,  Corne l l
U n i v e r s i t y . 141 p .

A review of the LUNR system, a n  e v a l u a t i o n  o f  t h e  f e a s i b i l i t y
o f  app ly ing  i t  to  the  r i ver  bas in ,  and  some examples  o f  use  in  the
b a s i n . I t  i s  conc luded tha t  such a  work ing  inventory  can ass is t  in
record ing  and  loca t ing  resource  da ta  and  i s  use fu l  in  deve lop ing
environmental  impact statements.
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Abreu,  R.  E .  1973. Cons idera t ions  fo r  a  coopera t ive  so i l  survey
in Venezuela. Master ’s  Pro fess iona l  Paper ,  Corne l l  Un ivers i ty .
162 p.

A rev iew o f  so i l  survey  ob jec t ives ,  bas ic  concepts  in  pedo logy ,
so i l  c lass i f i ca t ion ,  techn ica l  g roup ings ,  so i l  mapp ing  and  maps ,
i n t e r p r e t a t i o n , c o r r e l a t i o n ,  a n d  s o i l  s u r v e y s  i n  r e l a t i o n  t o  o t h e r
surveys. Th is  fo rms the  bas is  fo r  assess ing  ob jec t i ves  and  p roce-
dures  fo r  deve lop ing  a  coopera t i ve  so i l  su rvey  p rogram to  f i t  the
s i tua t ion  In  Venezue la .

Dumith M., D. A. 1973. Taxonomic considerat ions of  some clayey
so i l s  o f  Venezue la . M a s t e r ’ s  T h e s i s ,  C o r n e l l  U n i v e r s i t y .  13q p.

A  d iscuss ion  o f  the  genera l  charac te r is t i cs  o f  c layey  so i l s ,  and
the geography and soi l  forming factors of  c layey soi ls in Venezuela
wi th  de ta i led  ana lyses  o f  s ix  representa t ive  pedons. I t  i s  e s t i -
mated that  there are more than 5 mi l l ion hectares of  such soi ls  in
Venezue 1 a. A l l  pedons  s tud ied  had  l i tho log ic  discontinuities a n d
desp i te  d i f fe ren t  sed iment  sources  have  s im i la r  m inera logy  inc lud-
ing  a  h igh  p ropor t ion  o f  kao l in i te  tha t  p resumab ly  i s  a  weather ing
product  of  mica. Chromuster ts occur on older geomorphic surfaces
and Tropaquepts on younger surfaces.

Gonzalez \ I . ,  R. A.,  R. Schargel ,  and R. W. Arnold.  1973. Norms and
s p e c i f i c a t i o n s  f o r  s o i l  s t u d i e s  o f  t h e  D i v i s i o n  o f  E d a p h o l o g y . 35 P.
A repor t  in  Span ish  de ta i l ing  the  k inds  o f  surveys  and the i r  requ i re -
ments  fo r  so i l  su rveys  o f  the  Min is t ry  o f  Pub l i c  Works  in  Venezue la .



Soils Related Research
Maine Agricultural Experiment Station

January, 1974

a

Soil Characterization - Chemical and Mineralogical - Erik Lotse

Activities include the following areas:

1. Spodic horizon identification

2. Semiquantitative evaluation of the mineralogy of the clay
and coarse fraction

3. Thermodynamics of soil-soil solution as related to nutrient
balance for potato growth

4. A quantitative description of nitrate and phosphate movement
or sorption as related to soil texture

Soil Climatology - Stewart M. Golts

This project is to evaluate soil temperature as well as other climatological
features and includes:

1. Soil temperature measurements at 2, 4,8, 20 and 40 inches

2. Soil moisture levels up to 5 bar values

Land Reclaimation  - Cecil Brown

A study to develop techniques of establishing s ground cover on mining spoils
high in zinc, copper and manganese.

Nitrate Movement from Poultry Manures Applied to the Soil - Rupert Stafford

An evaluation of the movement of nitrates into the soil solution that includes:

1. Several rates of manure application

2. Monitor soil solution nitrate contents vertically ar.d horizontally

3. Soils include a deep outwash  and a glacial till

Forest Soils - Roland Struchtemeyer

During the summer of 1973 a study of the soils on Sugarloaf Mountain was
conducted. Forty pits were descrsbed  and sampled. Physical and chemical
properties are being studied in the laboratory.

a study, a Marlow  loam was sampled on an horizon basis. spruceIn another
seedlings were grown in the greenhouse in each of the horizons. Growth
of seedlings appeared correlated to the presence of organic matter,



-2-

Charecterieation  of Maine Soil Mapping Units - Robert V. Rourke

Characterization data is complete for the Caribou, Conant, Perham,  Daigle,
Bangor and Dixmont  mapping units. Soil presently being characterized
include the Plaisted, Croghan and Scantic mapping units.

A study of soil temperature in Buxton soils at a 20 inch depth is in
progress.

Nitrate Movement in Soil Solution as Influenced by a Spodic and Argillic
Soil Layer - Robert V. Rourke

This study is to evaluate the movement of nitrate from fertilizers
applied to potatoes growing on a Caribou loam. Samples of the soil
solution are removed from the lower spodic and in the argillic layera.



Report to Northeast Soil Survey Work
Planning Conference : 1974 -

J.E. Foss, Dept. of Agronomy
Md. Agricultural Exp. Station

This report summarizes the progress in various research pro-
Jects that support the National Cooperative Soil Survey Program.
Essentially all proJects  are cooperative with the Soil Conservation
Service, U.S.D.A.

The following proJects  have been completed:

1.

2.

3.

4.

1.

Site Analysis of Soils and Crops at Power Plant Sites

This was a land-use study in a IO-mile  radius near two
proposed power plant sites in Maryland. Aerial photographs
end field investioations  were used to,determine  present land
use. Background data on soils near the sites were also
obtained.

Tidal Marsh Soils of the Patuxent River Vallq (J.C.  Baxter,
N.S. Program)

A study was made of the chemical, physical,~and  minerologic
properties of scvcral  tldal marsh soils along the Patuxcnt
River.

Archeological Investigations-

A study has been completed on soils occurring at the
Thunderbird Archeological Site near Front Royal, Virginia.
Uith the aid of 14C and archeological datinq,  soil dcvelop-
ment has been evaluated on soils ranging In age from 60 to
9300 years.

Water  Table Measurements  on nertle_and  Mattapcx Soils- - -

Measurements of water tahlc depth have been made on
Bertie  and Mattapcx soils for about 6 years. These dat.3
point out the need  for long-term measurcmcnts  of water
tables to predict their occurrcncc  during a given  year.

The following proJects  are In progress:

Yield Study of Selected Maryland Soils (C. Robinette, M.S.
Program)

This study was designed to gather data on actu,al yields
in farmer-operated fields to improve on yield predictions in
soil survey  reports. The data arc currently being analyzed.



2. Tidal Marsh Soils of Chesapeake Bay (R. Darmody, M.S. Program)

This is a 'reconnaissance study of maJor  tidal marsh soils
in the Day area.

3. Origin of Silty Soils on the Eastern 'Shore of Maryland

This study has shown some evidence of loess in the Upper
Eastern Shore of Maryland.

4. Computerization of Land Resource Data

A system is being developed to place sol1 survey ioforma-
tlon into a computer system. This system will provide rapid
retrieval of soils data.'

5. Soil Survey of Nashon, D.C.
--(?&operation  with National-ark  Service and S.C.C.)

A soil survey will be initlated of Washington, D.C.
Research on methods for mapping urban  areas  will be conducted
during the survey.



RRPORT  OF THE PENNSTLVABIA  STATE UNIVERSITY EXPERIUBNT
STATION REPRESENTATIVE

The present staff in Penaaylocinia’r  Basic Soils inventory  are --

Dt, Roy P. Mateleki,  Prof. of ,Soil Genesis and Morphology
Dt. Robert L. Cunningham. Assoc. Prof. of Soil Genesis and Morphology
Dr. Roget Penn&c, Jr.. A6aoc. Prof 4 of Soil Genesis ,and Morphology
Dr. Gary W. Petersen, Aasoc, Prof. of Soil Genesis and Morphology
Dr. Edwsrd J. Ciolkosz.  Assti Profc of Soil Genesis and Molorphology
Mr. Richard M. Pletcher. Scientific Aide
Hr. Albert G. Cooper, Technician
Mrs. Beth Stover, Secretary
Dr. Raymond F. Shipp, Asst. Prof. in Agronomy Bftension is bringing

the aoil survey word to the people of Pennsylvania.

Presently there are four I.S. and six Ph.D. graduate assistants. Dr.
Pennock returned in September 1972 after five years on the PSU-USAID
team in India.

Since reporting in 1972 the amst significant increase in our activities
has been in remote sensing under the direction of Dr. Gary W. Petersen.
Aircraft and spacecraft collected data is being used to make resource
inventoriee,  to map land use and to delineate soil units. Drs..F@bert  L.
Cunningham, Harold L. Mathewa  and Gary W. Petersen and Purdue University
associates have used multispectral remote sensing and computer techniques
to map bare soils. This technique still needs considerable study on
soils with different cover; Spectral reflectance curves of selected
soil characterization sample8  and standard clay minerals were studied
over the wavelength interval 0.5 to 2.6 urn. Reflectance data indicated
that clay type and amount of organic matter, free iron oxides, and silt
influence the intensity of energy reflected by soils in this wavelength
interval.

Field percolation studies in four counties in 1973 continue to emphasiee
that few Pennsylvania soils are presently suitable for septic tank drainage
f ielde . Percolation rates during 1960-72 on 121 soil series varied
significantly at any one site but could be explained by detailed aoil
examination. Rates were less than 2.5 cmlhr. (1.0 in./hr.) for soile
other than well-drained; M)re rapid in dry summers; less in vinter;
slightly increased when lime was added.

During 1973 the participation in progress and comprehensive soil survey
revievs with SCS in 28 counties indicated a need for more detailed soil
information for planning and construction, and pit examination of moderately
deep soils. In a mapping unit variability study of the deep well drained
Murrill soils only 90% were well drained and 78% deep. Sampling parts of
45 series in 1973 for particle size, base saturation end epodic horizons
vi11 upgrade U.S. soil classificatication. Profiles of eight series and
five strip mine spoils are being evaluated. Computer techniques are
being developed for the storage and retrieval of soil maps and interpret-
tive data.



Trickle irrigation greenhouse studies of a Gatesburg sand produced lower
quality plants than coarser textured Incinerated anthracite refuse
because of a lower oxygen supply to plant roots in the soil material.
Sorting coefficients, homogeneity teats , and settling velocities of min-
eral grains indicated the silty soil materials of Bucks and Montgomery
counties were depoeited from air rather than water. Laboratory studies
indicated that soils possess substantial but different capabilities to
renovate acid mine drainage water. On a seasonal basis, perched water
above a fragipan fluctuated with streamflow and contrfbuted  significantly
to stteamflow  throughout the year. Fragipan  materials can be modified
(broken) and stabilized with organic aggregating agents with resultant
increased permeability;

High clay content and a high proportion of expandable clay minerals in
the clay are prime factors in landscape instability (landslides) in
southwestern Pennsylvania. Patterned ground is extensive in the Appalachians
and appears to be stable at the present time.

Research  publications since the 1972 SESSWPC report include:

Ciolkosz, E, J.. R. W. Ranney, G.. W. Petersen, R. L. Cunningham, R. P.
Matelskii 1972. Characteristics, interpretations, and uses of
Pennsylvania soils: Bedford County. Pa. Agr. Exp. Sta., Prog.
Rept. 323:46  ppi

Cunningham, R. L., G, W. Petersen, E. J. Ciolkosz, R. W. Ranney, R. P.
Matelski. 1972; Characteristics, interpretations, and uses of
Pennsylvania soils: Butler  county. Pa. Agr. Exp. Sta., Pro& Rept.
326:57  pp.

Cunningham, R. L., G. W. Petersen, RA P, Hatelski, R. W. Ranney and
E. J. Ciolkosa. 1972. Laboratory characterization data and field
descriptions of selected Pennsylvania soils. Agronomy Series 25.
The Pennsylvania State University. 805 pp.

Petersen, G. W., R. W. Ranney, E. J. Ciolkosz, R. L. Cunningham, R. P.
Matelski. 1972. Characteristics, interpretations, and uses of
Pennsylvania soils: Bucks County. Pa. Agr. Exp. Sta., Prog. Rept.
324:58 pp.

Ranney, R. W., G. W. Petersen, R. P. Matelski, R. L. Cunningham, E. J.
Ciolkosa. 1972. Characteristics, interpretations, and uses of
Pennsylvania soils: Bradford County. Pa. Agr. Exp. Sta., Prog. Rept.
320:65  pp.

Matelski, R. P., R. L. Cunningham, G. W. Petersen and staff. 1972.
Characterization data. Soil survey Dauphin County, Pennsylvania.
USDA-SCS, U.S. Govt. Printing Office. pp. 93-100.

Matelski, R. P. 1973. Soils influence septic tank drainage. Invitational
paper ASAE. Paper no. 73-258. Lexington, Ky. 12 PP.

Matelski, R. P., R. L. Cunningham, R. W. Ranney, L. J. Johnson and staff. 0

1973. Characterization data. Soil survey Fayette County, Pennsylvania.
USDA-SCS, U.S. Govt. Printing Office. pp. 96-102.



Matelslci, 8. P.. C. F. Engle. E. C. Mason et al. 1973. Laboratory data.
Soil survey Susquehanna County, Pennsylvania. USDA-SCS. U.S. Govt.
Printing Office. pp. 77-86.

Mathews, Il. L., R. L. Cunningham, 3. E. Cipra, and T. R. West. 1973.
Application of multispectral remote sensing to soil survey research
in southeastern Pennsylvania. Soil Sci. Sot. Amer. Proc. 37:80-93.

Mathews, H. L., R. L. Cunningham, and G. W. Petersen. 1973. Spectral
reflectance of selected Pennsylvania soils. Soil Sci. Sot. Amer.
Proc.. 37:421-424.

PUBLICATIONS IN-PRESS:

Ciolkosz, E. J.. G. W. Petersen, R. P. Matelski, and R. L. Cunningham.
1974. Colluvial,eoils of the unglaciated Ridge and Valley Area of
Pennsylvania. Proceedings of the 1973 International Geobotany tin-
ference, Univ. T&n. Press.

Stout, W. L. and E. J. Ciolkosz. 1974. VAMA stabilization of fragipan
material. Soil sci.

Ranney, R. W.. E. J. Ciolkosz, G. W. Petersen, R. P. Matelski, L. J.
Johnson, and R. L. Cunningham. 1974. The pH base-saturation relation-
ships in B and C horizons of Pennsylvania soils. Soil sci.

PUBLICATIONS ACCEPTED:

Ciolkosz, E. 3.. G. W. Petersen, R. L. Cunningham, R. P. Eatelski,  and
R. Pennock, Jr. 1974. Characteristics, interpretations and uses of
Pennsylvania soils developed from cherty limestone materials. Pa.
Agr. Exp. Sta., Prog. Rept.

Ciolkosz. E. J., R. L. Cunningham, G. W. Petersen, R. P. Matelaki, and
R. Pennock. Jr. 1974. Soil associations of Pennsylvania. Pa. Agr.
Exp. Sta., Prog. Rept.

In addition fifty informational and popular artfcles have been published.
Ten research proposals have been submitted to outside funding agencies.
Four have been funded.

Submitted by -- R. P. Matelski



REPORT OF THE RFiODE ISLAND AGRICULTURAL
EKPFXIMENT STATION REPRESENTATIVE

W. R. Wright

l This report summarizes the progress on various research projects for 1972-73
in support of the National Coopertive Soil Survey Program. Projects currently
underway include:

1.

2. Water Table Measurements

3.

l
4.

5.

Suitability of Various Taxonomic Units for Industrial Waste Disposal.

This study is designed to determine the maximum rates of Industrial
organic wastes allowable on various soil types without endangering environ-
mental quality. Preliminary experiments indicate that rates up to 50 tons
per acre on deep, well-drained, silty soils are acceptable.

This is a continuing study with observations currently being made on
10 different soil series. Several access pipes have been installed at each
location and both solid pipes and perforated pipes have responded similarly.
In addition, pipes located both in and above fragipan horizons have yielded
the same data.

4

Soil Characterization Studies of Major Soil Series in Rhode Island.

Morphological, chemical, and physical analyses have been completed on
12 different soil series.

Genesis and Geomorph<c Relationships of Fine-Textured Gutwash Plain Soils.
IT. Boylan: M . S .  Program)

This study has just been initiated.

Soils Interpretation for Land Use Planning.

Soil overlay maps are being used to delineate zoning districts, pri-
marily for intensity of use. This is a pilot study using South Kingstown,
R.I. as a model in order to establish needs and costs of municipal sewage
treatment systems.



REPORT TO NORTHEAST SOIL SURVEY WORK PLANNING COEFERENCE,  1974
R. J. Bartlett, Vermont Agricultural Experiment Station

1. Analyses of heavy metals in the SOO-plus samples collected in Vermont were
continued. Copper, einc, lead, manganese, iron, chromium, lithium, barium,
cadmium, magnesium, calcium, and potassium were determined in hydrochloric acid
and pE 4.8 ammonium  acetate extracts. Data are being punched onto cards for
statistical analysis. The objectives of this study are to determine background
levels end forms of toxic elements in representative Vermoht  soils and to study
chemical, physical, and biological factors that effect the nobilities of these
elements in soils and their availabilities to plants; Ve
are helping with the sampling for the initial survey work“r

ont SCS soil scientists
n this project.

Chromium we8 singled out for more detailed study because of its apparent
accumulation in spodic horisons, potential toxicity to plants, and its essentiality
in human and animal nutrition. Plant growth studies showed the oxidieed  form to
be toxic at neutral pli’s but not in acid soils. Reduced forms were toxic only at
extremely low pll’s. Chemical transformations (oxidation-reduction and amphoteric
behavior) are being studied by means of equilibration-adsorption techniques.

2. The chemical field method for identification of spodic horizons is being tested
on field samples collected by SCS soil scientists. The separation of a spodic
from a cambic horizon depends on removal of phosphorus by the soil from the
solution as indicated by the absence or presence of blue-colored molybdophosphate
in the filtrate.

Work is continuing on the characterization of the spodic horizon as a model or
prototype of 8 northern acid agricultural soil. The spodic horizon expresses in
extreme or idealfeed form many of the chemical properties of the later such as,
pH-dependent  cation exchange capacity, and pH-dependent  adsorption of phosphorus,
boron, and potassium.

3. Hearths or firepits were observed in a 2000-year-old  Indian burial ground to
have colors and sequences of horizons typical of Spodosols. The hearth that we
studied end sampled displayed Spodosol colors In horizons that were bowl-shaped.
A light gray-colored bowl surrounded a black bowl in the canter. Outside of that
was a thicker yellowish-red bowl (5 FR 4/6) fading in color with distance to olive
brown (10 YR 5/8) and then to the olive color of the parent material surrounding
the hearth and underneath it. Incredibily,  analyses showed that, while the peeudo-
spoduc horieon would not pass our spodic horieon test, it had many of the chemical
characteristics of an insipient  spoduc horieon. ( i . e . , alluvial humus soluble in
both acid and base, high levels of extractable aluminum and iron, release of
hydroxyl by floride,and a high capacity to adsorb phosphorus.) The hearth site is
on a glacial alluvisl terrace in Swanton,  Vermont.

4. Publications.
Field test for spodic character based on pll-dependent  phosphorus adsorption.

R’. J., Bartlett. Soil Sci. Sot. Amer. Proc. 36:642-644, 1972.

Rapid field determination of nitrate in natural waters. T. A. Ranney and
R. J. Bartlett. Comm. in Soil Sci. and Plant Anal. 3:183-186,  1972.



REPORT OF THE VIRGINIA AGKICULTURAI, EXPERIMENT
STATION REPRESENTATIVE

The soil survey program in Virginia is a cooperative endeavor
~involving the Agricultural Experiment Station, the Soil Conservation
SFXViCe, the Virginia Soil and Water Conservation Commission, and the
participating counties. A Memorandum of Agreement was adopted by
these agencies during the past year relevant to the cooperative
soil survey program in Virginia. Presently, some 15 progressive
surveys are being conducted by Soil Conservation Service and Virginia
Polytechnic Institute and State University soil scientists. Some
16 counties have formally requested a place on the priority list to
obtain a soil survey indicating a willingness to cost share.

Teaching

Approximately 100 undergraduate students are enrolled in the
Agronomy Department of WI 6 SU, and about l/3 of these students are
majoring in soil science. The 1970 Virginia General Assembly
established 16 annual scholarships in soil science to be awarded
from the State at large in an effort to accelerate the soil survey
program. Some 15 undergraduate students are currently participating
in the scholarship program. For the past three years, a program has
been conducted to train the scholarship recipients in progressive
soil surveys during the summer using funds provided by the Soil and
Water Conservation Cormnission. Procedures are being initiated to
offer academic credit for the summer training. Four graduates of
the scholarship program are cirrently  soil scientists in the state.

Research

The Virginia Agricultural Experiment Station is currently making
detailed soil surveys in six counties and providing full-time soil
specialist for multi-purpose soil interpretation in three urban
counties. One soil scientist is attached to the State Health
Department as liason between soils and environmental health.

A Soil Survey Master Plan was adopted by the 1972 Virginia
legislature which established a goal of 1990 for the completion of
the survey. Funds appropriated by the 1973 General Assembly to
implement the Master Plan and administered by the Soil and Water
Conservation Commission have greatly accelerated the survey program
in the state. These funds permitted the initiation of three new
surveys last year and the addition of six field soil scientists as
well as greatly increasing laboratory characterization efforts.



During the past year physical, chemical, and mineralogical
characterization studies were greatly accelerated to establish these
basic parameters for dominant soils. Specific studies are underway to
determine those soils with oxidic mineralogy; geomorphic relationships
to weatherable minerals and base exchange; distribution of soil
plinthite; water table fluctuations of selected soils; soil
temperature ranges.

Detailed investigations are continuing on the following projects:

1. Use of Remote Sensing in Agriculture.
2. Suitability of Soils for Septic Tanks.
3. Suitability of Soils for Sanitary Landfills.



CONUCOS AND TATUCOS IN VENEZUELA

Richard  \4. Arnold, Cornell  University

The landscapes of Venezuela vary from snow covered peaks to
sun drenched desert dunes to dripping rainforests. Two new land-
scape concepts that I was introduced to while on sabbatic leave
in 1972  are  the  t i t le  above.

Flying along the Orinoco River where it forms the boundary
between Venezuela and Colombia may be “old  hatl to the bush pilots
but I  was l ike a sore neck tourist.  The vegetative cover is a
patchwork of savannahs and dense forest with nearly bare granite
knolls popping up here and there. Most vi l lages are near the river
and its many tributary streams, and always there is a quilt-patch
pattern adjacent to the thatched houses. Some patches have bananas,
maize, and yucca (cassava) , some have scattered trees and brush, and
others an older age stand of trees. Wisps of smoke bring to mind the
phrases of “slash and burn” or “ s h i f t i n g  c u l t i v a t i o n . ” Here in Vene-
zuela this system of agriculture, or at least the hand-cleared plots
(of ten  c i rcu lar )  are  re fer red  to  as  “conucos.”

In our brief and very l imited exposure (this forms the basis
of my expertise) the soils under the rainforest near the rivers
were generally Tropudults and soma  Haplorthoxs. The savannahs ap-
peared to be of several  kinds: (a)  short grass, often wet areas with
Quartzipsamments, Tropopsanments and Psammaquents; (b) anthropic or
burned grasslands with scattered small  trees with various plinthic
subgroups of Paleudults; and (c) areas of frequent flooding with
Plinthaquepts and various subgroups of Tropaquepts. The ecological
balance seems to be finely attuned and a challenge for proper under-
s tanding and wise  ut i l i za t ion.

South of Maracaibo Lake in western Venezuela is another area of
humid tropics. The relief is low, f looding common, and drainage dif-
f icult  and slow. Throughout much of the lower landscape there is a
st range micro- re l ie f  pat tern; nearly level surfaces dissected by a
polygonal pattern of channels. The Inter-channel features are called
“tatucos” and are outlined with channels ranging in depth from a few
tens of centimeters to more than a meter. A continuum exists from
areas where the channels are of minor area1 extent to where they make
up most of a small landscape. Even when levelled  by bulldozer and
pastures are established, the “tatucos”  may reform after a period of
years. The init ial  reclamation and maintainance costs can be quite
high.



Tatucos are achallenge to the pedon  concept . Severa l  that  I
observed may be Aeric Tropaquepts with or without vertic substrata.
It  is postulated that the subsoil  l iquif ies when saturated and f lows
along a low gradient distributary system like t idal mud flats. The
higher surface is protected by vegetation more than the developing
channel. The solving of genetic hypotheses may have to await your
imaginative instrumentation of this phenomenon.

Here are two concepts associated with two words. With two eyes
to see, two ears to hear, and a mind to inquire; there are places to
be, both far and near, to halt provincialism’s quagmire.



Report on Sabbatical to University of California, Davis 1972-73

Fred P. Miller - Univ. of Maryland

Topic: Soil and Land Use Problems in California

There is no way one can generalize about California. It is

unique in every way. Within its land mass of 100 million acres, it

contains the highest (14,495 ft.) and lowest (-282 ft.) points in

the conterminous 48 states. Its 900 mile length and 200 mile width

contain a variety of physiographic and vegetative zones; from the

desert in the south to the fog-shrouded redwood coast in the north

with more than 100 inches of annual precipitation.

California is envisioned by many as an urban state. Actually,

most of Its land area is sparsely populated. Most of its more than

21 million people live in the L.A. - San Francisco area and the

urban centers in the Great Central Valley where Sacramento, Fresno,

and Bakersfield are major agricultural service and processing centers.

California has about 75,000 farms comprising approximtely

35 million acres. With California's xeric moisture regime, irrigation

is necessary for her principle high income crops where more than

7 million irrigated acres are harvested annually. It is this

potential for water movement from the Sierra and Coast Range watersheds

that has enabled California to open new lands and maintain its

agricultural prominance despite large conversions of cropland to

urbanization in the L.A. basin, Santa Clara Valley south of S.F. Bay,

and Central Valley.
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But this shift in land use is coming at the expense of

agriculture's better soils. Many of the prime lands in the L.A.

area, San Fernando and Santa Clara Valleys have been urbanized,

forcing agriculture to expand into the undeveloped southwestern

portion of the Central Valley. These soils commonly contain

duripans and have high salt contents,often  with boron concentrations

above lo-50 ppm. In developing these soils for agriculture, much

more energy is required for their management even though profitable

yields are possible. Water must be pumped and transported further,

more water is necessary to flush the soil of salts, the land must

be graded and leveled, and the duripans are ripped or slip-plowed

for better root penetration which requires large energy expenditures.

Furthermore, the ecosystems in which agriculture has operated are

unique for the crops grown. California is the leading and/or sole

producer of more than two dozen crops and agricultural products.

Not only is agriculture losing some of its best soils, but also

the unique ecosystems required for some crops. The Santa Clara

apricot is a case in point. This particular variety had good

canning qualities, but when it was grown in other ecosystems with

slightly different thermal and moisture regimes, this quality and

therefore, this segment of the industry was lost.

California has all but one of the orders represented in its

soil resource base. One of the State's crucial environmental problems
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for the future is to determine whether the State wants to or can

allocate certain of these resources exclusively to agriculture.

Continuous erosion of the State's soil resource base will mean

greater energy, environmental,

In terw of total agricultural

shows very little change since

and economic costs to the consumer.

acreage, the census data for California

WWII. But the shifts of agricultural

acreage within the state have been tremendous costly. These changes

are not reflected in this type of data. Slides were shown illustrating

these and other land use problems involving the soil resource.



SOILS AND LAND USE IN IRAN:
AW FAO/UWDP-SOIL  INSTITUTE PERSPECTIVE

Gerald W. Olson*

This paper, with selected slides (Olson, 1973). outlines the program
of FAO/UNDP technical assistance in soils work in Iran, and gives some
characteristics of the country. Iran, the world's oldest country, offers
some historial perspectives which can well serve to illustrate principles
of land management. As in other countries of the Middle East (Clawson,
1971). Iran has the capacity to at least triple its agricultural output
in a generation--except for the severe social and institutional obstacles.
Many parts of Iran supported denser populations thousands of years ago than
at present; concepts of the "tragedy of the commons" are illustrated at many
of the 250,000 archaeological sites @latheson, 1973) in the country.

Much of Iran can be characterized by systems of mountains and enclosed
basins Cendoreic basins) in a" arid environment, illustrated by Figure 1.
Soils are finer in texture as one moves downslope. Calcium, magnesium, and
sodium chlorides predominate in the basins (Fisher, 1968); on the next higher
level, sulfates of those three elements tend to accumulate; and carbonates
(especially calcium carbonate) concentrate on tablelands and plateaus. Most
soils are classified Fluvents, Camborthids, Haplargids, Rendolls,  Salorthids.
Natrargids, Haplaquepts, Eutrochrepts. Dystrochrepts, and Haploxeralfs.

Iranians have been involved with technical assistance at least from the
time of Darius (about 500 BC). When Darius built his palace at Persepolis,
for example, workers and materials were imported from Babylonia, Lebanon,
Bactria, Egypt, Ethiopia, Elam, and Ionia. Much traffic and ideas have
spread between Europe and Asia, down from Russia and up from Africa, across
Iran--in ancient as well as in modern times. Agriculture probably had its
origins in the Zagros mountain areas of western Iran. In 1953, soil survey
was started in Iran in irrigation project areas. For soils work, the UNDP
allocation was $1,920,000, with $1.571,230 in cash and $4.267.200 as counter-
part contribution in kind from the Government of Iran. Subsequent to the
initial plans of operation, large additional sums were invested in the soils
programs by the government. At present, most of the soils work in Iran is
done by the Soil Institute in the Ministry of Agriculture.

Work of the Soil Institute and the Food and Agriculture Organization
under the United Nations Development Program is excellently summarized in
the FAO terminal report and in reports on (1) soil survey, classification,
and evaluation, (2) soil fertility and management, (3) water management and
soil reclamation, and (4) laboratory services. Most of the soils work has
concentrated on soil fertility research and building of physical facilities,
with smaller efforts in soil survey, reclamation, conservation, and exten-
SiO". In 1970, personnel of the Soil Institute numbered 488:(1)124 technical
experts, (2) 176 technicians, (3) 58 admi 1 t tn s ra ors and accountants, (4) 75
drivers, and (5) 55 caretakers (Soil Institute, 1971). Experiment stations
and substations have been built in Rezayieh, Mahabad, Marageh, Tabriz, Rasht,
Shahsavar, Ghazvin, Sanandaj, Iiamadan, Kermanshah,  Borojerd, Tehran, Babel,
Gorgan, Mashed, Neysbaboor,  Torbat-Heydarish, Isfahan. Abadeh. Marvdasht,
Shiraz, Fassa, Eerman, Bam, and Jiroft.



Soil maps are made on air photos at 1:2Q,OOO.scale  and reduced to 1:50,000 scale
on a planimetric  base for printing (with mimeographed reports) in editions of 50
copies, including a land classlficatlon  map patterned after those of the U. S.
Bureau of Reclamation. About five field parties are maintained in the different
regions of Iran for periods ranging from several weeks to several months; some
areas are surveyed by private consultants. Some land evaluation reports have
been published at a scale of 1:250,000,  giving brief descriptions of geomorphology,
climate, soils, vegetation, land use, recommended improvements, and present and
potential land capability. At current stage of the work major problems are in
correlation of soils and analysis (Interpretation) of data. Major opportunities
for future work are in the area of soil survey Interpretations and in research
relating to soil genesis and geomorphology. Much work will be needed in the
future to coordinate soils programs of the Soil Institute with those of the uni-
versities and the extension service.

m

*1972 Sabbatical Soils Consultant to the Food and Agriculture Organization
of the United Nations and the Soil Institute of Iran; Associate Professor of
Soil Science in Resource Development at Cornell University, Ithaca, New York
14850. This material was prepared upon invitation for presentation to the 1974
Northeast USA Soil Survey Work Planning Conference in New York City, 7-11 January
1974.

REFERENCES

Clawson, M. 1971. The agricultural potential of the Hiddle  East. Elsevier;
Fisher, W. 8. 1968. The Cambridge History of Iran. Cambridge University Press;
Natheson, S. A. 1973. Persia: an archaeological guide. Noyes Press; Olson, C.W.
1973. A soils consultant’s photographs from Iran. FAO; Soil Institute. Bulletin
262.

Figure 1. Cross section of endoreic basin typical of
the geomorphology  of Iran (Fisher, 1968).
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ASSIGNMEW  AT THE UPPER DARBY REGIONAL sons UNIT

R. V. ROURKR, UNIVERSITY OF MAINE

From November 1, 1972 until April 30, 1973, I was assigned to the
Technical Service Center of the Soil Conservation Service at Upper Darby,
Pa. During this period I was engsged in developing and utilizing existing
techniques for soils interpretations, particularly as they are applied to
Maine soils.

After a period of becoming acquainted with the facilities at Upper
Darby, I began work to develop a method of estimating liquid limit from
textural  data . It  is necessary to predict liquid limit values for use
in Soils Form-5 when there are no values available. There is a large
amount of soils data on file at the center. Some of these data presented
soils texture and Atterberg Limits for the same horizon thus textural
analyses using pipet  and hydrometer could be compared.

Using the paired data, prediction equations for liquid limit were
developed for New England and New York based upon clay values over 35%
end from 18 to 34%..  Other equations using clay data were developed to
predic t  p las t ic i ty  indexes . These techniqueswere  published in: Research
in the Life Sciences, Vol, 20, No 22 June 1973, University of Maine at
Orono  as “Predicting ranges in liquid limit and plasticity index from
soils laboratory data on New England and New York soils,”

The opportunity to attend the various workshops at the Center provided
considerable training and assistance in the areas of soils taxonomy, environ-
mental evaluation and soil interpretation. All personnel at the Service
Center were most helpful and made my stay pleasant and useful. It was a
pleasure to work with the members of ~the  soils unit and their assistance and
constructive criticism were valuable.

I strongly recommend that further attempts be made to exchange personnel
between federal and state agencies. This type of exchange leads to an appre-
ciation of the problems of both agencies and an understanding that helps to
cooperatively solve these problems.



NATIONAL COOPERATIVE SOIL SURVEI
NORPHK4ST SOIL StJRVEY h0HKPLANNING  CONFEIlENCE

JANUARY 7-11, 1974

@port of Comnittee 8 -- Histcsols  and Tidal Marsh Soils

The work of this conunittee was divided into three subcomnrittses. Sub-

committee 1 was concerned with various aspects of mapping tidal marshes.

Subcommittee 2 explored current studies on Qdraquents and Sulfaquents in

the Northeast and changes, if needed, in Soil Taxononly.  Subcommittee 3

was charged with testing& proposals presented in Y@mrt of the National

Task Force on Organic Soil~,~~ - attachment No. 2, Proceedings of 1973

National Technical Work Planning Conference of the Cooperative Soil Survey.

e-3

Tidal Marsrzing

Members:

J. E. Foss, Chairman
S. A. L. Pilgrim
D. E. Hill

,,,~ ,. . .”

(~ '~ Subcommittee Charges;, ,_J ,,
_..._  ,,.,.,.,,Il.~...  ,...I”,’ _ ...“r.

1.
FhL!!L..,,~-~~ f/L uio ‘0-C

Baanvegetative types +s+sed-to  indicate soil differences

in tidal marshes of the Northeast? R

wU~"4KtvwbeetY~~~



/
1 3.)Determine  the intensity of mapping in tidal marsh areas of

t.he Northeast. o

me working material for this subcommittee is largely provided in the attach-

ment - “Soil Survey of New Hampshire Tidal Marshes - A Progress Report”

_ and in t,he publication, “Tidal Marshes of Connecticut and Rhode Island,”

1970. Hil,l ani Shearin.

Reconunendat~ions:

1. Experience to date in the Northeast  is that plant species

cannot be used as an indicator of properti.es of tidal marsh

soils except for the property of salinity.

2. Reference is made to the progress’report on mapping New

Hanpjshire tidal marshes for methods and procedures used,

sampling tools, base maps, etc., for this specific project.

As other states become involved in similar projects, they

are encouraged to document methods, procedures, base maps

used, et,c., to assist in formulating operational procedures

for conducting surveys on these areas.

3. Fzperience  to date is that mapping units consisting of sub-

groups or phases of subgroups appear to be adequate to meet

the needs of users.

8.2



Members:

J. E. Witty, Chairman
R. W. Arnold
C. S. Holzhey

Subcommittee Charges:

($! we recommendations to the Regional Conrmlttee  on Soil

Classification concerning changes 44X--=d&- in
4&,

Soil Taxonow m Histosols,  Hydraquents and

Sulfaquents.

on Hydraquents and Sulfaquents. Sive-theebjeot~mB7FthX

studies--that--have  ~&--bsm-mmp~~ea~-&iia  smi?iarlee-then.-re-  -~~-

sulte-of-the-stu~~s.~that-have~~..bsen-,oomplet;"

Recommendations:

1. Only limited information is available on QxIraquents and

Sulfaquents dn the Northeast. Additional stuQ is needed

to more fully characterize these soils. Until such data

is available, significant contributions cannot be made to

more fully develop the definitions of these subgroups in

Soil Taxononly.

8.3



2. On-going studies of tidal marshes in which either or both

mdraquents  and Sulfaquents have been identified are being

made Fn Delaware, Maryland and New Hampshire. A copy of the

3.

project work plan for Maryland is attached. A progress

report for the New Hampshire study is also attached.

Connecticut tidal marshes have been mapped at three differ-

ent scales over the past four years. Each study had differ-

ent objectives.

a. Recornaissance  Survey of Tidal Marshes in Connecticut

and Rhode Island was published in 1970.

b. Cummt mapping of tidal marshes as part of the National

cooperative soil survey at scale 1:15,840.

c, Mapping by Connecticut Department of Euvironmental

Protection is currently in pmgress.  Surface vegetation

only is being used in the identification and delineation

of the tidal marsh. The maps are used in the adminis-

tration of the Tidal Wetlands  Act *ioh provides pm-

tection for these area.

The committee endorses the proposals outlined on pages 35 -

39 of the report of the National Task Force on Organic Soils -

appendix to Proceedings of the 1973 National Technical Work-

Plaming  Conference.

8.4



: Subcommit .tee-

.<-“-- .~ -’ ‘~‘~~~‘--
Subcommittee 3

..,. ..”

L. Coogins, Chairman
J. Cotnoir
P. Matelski
Von Nelson
Kick
Markley

Charges:

Review assumptions concerning the "Suitability Grouping of

Organic Soils for Agriculture I' to determine if the assump-

tions are meaningful and complete.

Test "Development Difficulty Hating" for the unreclaimed

Histosols.

Test usefulness and accuracy of "Guide Sheets" and determine

if practical to prepare "Guide Sheets" for other crops.

Test "Use Potential Groups for Forestry."

Test the "penalty value approach" for rating soils for

engineering uses.

8.5
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Ilr,iuer~sit,y  nf’ Maryland, rn~ues  up to Chairman.

The cunference  adjourned at 2.30 p.m., ,lantlary  20,
1972.

S i d n e y  A .  L,. Pilgrirrl
Chairmarl
1972 E x e c u t i v e  Comnit:t.ee
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NORTHEAST SOIL SURVEY WORK PLANNING CONFERENCE
January 17 - 20, 1972

Business Meeting Notes

Tuesday, January l&, 1972-___ --_--- - -

The meeting was called to order at 8.30 a.m. by Chairman 5id Pilgrim.

The Nominating Committee, composed of Raymond L. Marshall, John E.

Foss, and John D. Rourke, reported the selection of Bruce G. Watson

f~or Vice Chairman for the next two years. Since there were no

other nominations he was duly elected.

Respectfully submitted,

s/ Marco Markley

Marco Markley
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REPORT OF COMMITTEE 1

ON ENVIRONMENTAL SOIL SCIENCE

TO THE NORTHEAST SOIL SURVEY WORK PLANNING CONFERENCE

OF THE COOPERATIVE SOIL SURVEY

JANUARY 1'7-20, 1972

NEW YORK CITY

A response
to chewges including pedological aspects of

environmental quality, herbicides,
hyd~rol~ogy  y, organic waste breakdown,

and pesticides

R. Berdanier
E. J. Ciolkosz
D. S. Fanning
D. E. Hill
N. Holowaychuk
J. Kubota
F. $1. Lougbl‘y
M. Markley
R. P. Mat&ski
F. P. Miller

G. W. Olson (Chairman)
G. G. Pohlman
c. A. Reynolds
L. Rivcra
J. I,. Rourke
E. J. Rubins
R~(. ;i;k;:eVice  Chairman)

. . ’
M. IS. Weeks

This introduction and summary deals briefly with the contents of
the 271 pages of Cornel~l Agronom,,  Mimeo 72-1, which brings together
responses of individual men11)er.s  of Committee 1 on 1i:nvironmental  Soil
Science to the following charges:

1~. Prepare ii literature review on information as to how degra-
dation rates of pesticides and herbicides may be affected
by the various soil properties that are used to define soils
in the cooperative soil survey.

2. Survey the research work involving environmental quality at
each institution (Land-Grant) within the region and summarize
those s.ctivitie:i that are related to pedology.

3. TLie regional committee is encouraged to isolate soil proper-
times that influence soil behavior in organic waste breakdown.
Preliminnry  ~,uidel~ines for rati~ng soil behavior may he at-
tempted .

4. Survey rcnearch in hydrology and integrate this work with soil
survey arlivities

5. In addftion,  the committee is encouraged to participate with
the Norttieast  regional work g~roup (Cooperative State Research
Service). The committee report shoul,d include studies and
findin(:s;  of thal  group that are useful in soil survey work.

IO
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REPORT 0~ COMMITTEE 1 (CONTINUED)

Each committee member was asked to respond to these charges from
the point-of-view of his own interest and geographic area. Neither the
chairman nor the committee members had any i~nput into the preparation
of the charges. In view of the overwhelming magnitude of the charges
outlined, mem?)er response was remtirkably  constructive. Very l,ittle dup-
lication in lists of references was observed in the responses received.
Committee member responses and lists of references are reproduced on
pages 5-68 of Cornell Agrononv Mimeo 72-l. The contents of the entire
271 pages of Cornell A~~wnox~y Mimeo 72-l can be considered to be a first
approximation of :% survey of work in progress in the areas  outlined.

The Current Research Information System of the Cooperative State
Research Service was emJ>loyed to give computer J>rintout.s  of progress
reports and selected refwcnces. The information requested w&s nar-
rowed down to a review of work in progress on degradation rates of
pesticides and herbicide!; in specific soil~s, only those environmental
quality studies relating to pedolo:rx, organic waste breakdown in spe-
cific soils, and only that hydroloFry  work rel~ated 1.0 nedoloF5y. Although
the committee charges we very broad indeed, the information retrieval
requested only those data with soil survey applications ~that can be re-
lated to specific soils. The computer key words finally utilized for
retrieval were ::OlI,S/SIJI~~:YS/I'E:S?'ICII~ES/I~I;:GI~AI~A\TION/fIYI~ROI~OC.Y. These
key words produced J"'oJf'ct progress EJ>OI-tS and refc~tlces  reproduced
on pages 72-271 of Cornell~ Agronomy Mimco 72-l.

A tremendous amount of jnforzlation  j s hecomi ng nvaj,lab.le rel~ating
to the charges outlined. I,ittle of it, however, related to specific
soils in a mea.ningful  fwhion. Few of the data have adequate pedological
considerations so that even generaIL  principles can be ill~ustrated  about
the influences of properlies  of soils upon environmental quality. With
n great deal of effor~L, however, much of the data can Ire related to pedo-
logical units of soils. Possibly in the future some Jxdologist or pedolo-
gists should strive to put together the little JGcces  of research into a
mosaic that will enable soil maps to be more adequately used Ian improve-
ment of environnwntal quality. The work of Committee 1 should be con-
tinued, but the commiitee should be provided in some way with some re-
sources to work with so that the task can assume manageable proportions.

Cornell Agr‘onor\y  Ilimeo 72-1~) containing the complete 271 pages of
the Committee 1 report, is on deposit in the I.ihrery of the Jlepartment
of Agronomy of Colncll Uni~versity, tile library of the College of Agricul-
ture of Cornell University, and in the l~ihra.ry concerned with the history
and development of' water resources and water resource policy, Western
History Ilesearch  Cellter, The Ilniversity  of Wyoming, Iaani~e. The publ~i-
cation is catalo(:ued  in the 1,ihrary of Congress. One additional copy
resides with the C~huimisn of Committee I, and one copy  was submitted to
the Chairman of Lhe Kxecuti~ve  Committee of the Work J~'lnnning  Conference
to forward to the Chairman of the Nationa~l Commjttee on J~:nvironmental
Soil Science. Additional copies can be made if necessary.
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IIITRODUCTI  OR

In an attempt to reduce the committee’s workload
level from the ten original charges, charges 2a, 2b,
eliminated for the following reasons:

to a Mre manageable
2d, 2f, and 2g w e r e

Charge 2a (permeability) - this has been reviewed over the years by
the regional and national soil moi

1
ture committees. Classes and

possible combinations of classes w 11 be indicated in the new re-
vision of the Soil  Survey flanual.

Charge  2b  (potent ia l  f rost  action) and Charge 2g (sanitary  landf i l l ) -
we cover these estimates in connection with a review of Charge ido. I
concerning the “Guides for Engineering Uses of Soils”.

Charge 2d (subsidence) and Charge 2f (dispersion); criteria for these
two properties, while interesting  to work on, will probably not have
the same degree of importance in the Northeast as in other areas of
the country.

Charge 1 - Review and Test the Revised “Guide for Interpreting Engineering
Uses of Soils.”

The subcommittee assigned to this charge expressed a basic philosophy
of concern over the depth requirements of many land use problems which
are being interpreted from soil  surveys. The non-agricultural lnterpre-
tations and the land use decisions based upon them, Involve essential ly
information related to a depth of approximately f ive to six feet. This
is appropriate since soil  scientists generally do not investigate below
this depth in the normal soil survey. However, the subcommittee fel t
that soil scientists must come to grips with the many soil-related pro-
blems within and below the f ive to six foot depth If  soil  survey inter-
pretations are to be instrumental in upgrading land use decisions and
envi  ronmental qua 1 i ty.

While respecting that these deeper land use problems are often germane
to other disciplines, the fact remains  that many of these land use decisions
are made without prior inquiry or on-site investigations. Furthermore, soi 1
survey interpretations have been and are being used beyond their depth capa-
b i l i t y , thus reducing the degree of confidence associated WI th such inter-
pretat ions. Of course, there are the appropriate disclaimer clauses and
warnings in  the  wr i t ten  mater ia l , but these are often ignored except when
they are pointed out in a court case. It  is recognized that soil  surveys
are substituted for on-site investigations for specif ic purposes despite
the clearly written forward which restricts the use to which the surveys
can be put. For many non-agricultural land-use decisions, the truly l imit-
ing factors are below the zone where soil  scientists concentrate their
e f f o r t s  i n  s o i l  c l a s s i f i c a t i o n . This raises the question of extending the
soil  series control section to include more of the underlying or parent
mater ia l  to  increase the  capabi l i ty  to  proper ly  in terpret  the  d i f ferent
kinds of soil . For soil  conditions well  below present investigative
depths, a  coord inated e f for t  between soi l  sc ient is ts  and geoloqists
could result  in probabil i ty statements that would strengthen the credi-
bil ity of interpretations based upon the soil survey (see Charge tlo.4)



I
Recorrmendation: The subcommittee members involved in the charge stated above
%%?&~~&-a~iy  unanimous in their opinion that the “Guide for Interpreting I

Engineering Uses of Soils~~, unedited revised draft ,  February 1971, should be
reproduced as soon as possible in sufficient quantity foroptimum:  trial.and
fie ld  use.

It was recognized that this guide was actually begun in 1965 and that
the current draft  already represented a series of approximations. Many o f
the committee members have had an Integral part in the development and re-
view at different  stages. It  was further recognized that criteria for a
national guide of this nature, for a country with as diverse  conditions a s
the U.S., would be diff icult  to develop that would satisfy everyone in ali
respects.

The fol lowing comments  on specific parts of the guide were made with
constructive cr i t ic ism in  mind for  future  rev is ions as  the  cr i ter ia  Invol -
ved in this f inal draft  receives extensive f ield use and testing. A sum-
mary of the substantive  comments are as follows:

1. The general instructions should be clarified to point out more speci-
fically t h a t  t h e  t y p i f y i n g  ( o r  r e p r e s e n t a t i v e )  p r o f i l e  o f  t h e  o f f i c i a l

seriks  description is used to select depth ranges (or layers) for lolumn
It of Ta’>le  A - Estimated  Englneering  P r o p e r t i e s  o f  S o i l s .  Colu~s 5
through 13 particularly,  would indicate  ranges of properties for the
taxonomic unit, and in no case would the ranges indicated overlap the
parameters of the current series concept. In a specific soil  survey
area, the representative profi le and ranges should reflect the concept
in that area.

2 . There was a definite consensus that the “depth to (seasonal high) water
table” criteria used In Tables 3, 4, and 7 involving septic tank absor-
t ion fields, savage  lagoons,  and sanitary  landf i l ls  ( t rench type)  were
not compatible with soil drainage classes. Further, there was agree-
ment that attempting to use the “high water table” criteria without re-
lating it to drainage classes was an unrealistic procedure In the humid
eastern part of the country. I t  is  recognized that  the  cr i ter ia  for
slight l imitations for a seasonal water table of no higher than four
feet below the t i le trench at al l  t imes for absorption f ields refers to
standards set up In the Manual of Septic Tank Practice of the Depart-
ment of Health, Education and Velfare. llhile this depth would certainly
be desi rable  in  a l l  cases.  i t  just  Is  not  pract ica l  to  re la te  a l l  so i ls ,
as mapped, to this criteria. Except for a very few soils that are essen-
tially excessively  or somewhat excessively drained, most of the humid
soils (well drained or otherwise) wil l  have a seasonal water tahle wlthln
40 - 48” of the surface for a long enough time to be a problem. This would
mean that practically all of the soils in the Northeast would have severe
1 imitations for septic tank absorption systems, sewage lagoons. and sanl-
tary iandfi  1 Is ( t rench type) . Ilhile the fact is not questioned that a sea-
sonal water table within six feet of the surface is detrimental,  the wis-
dom of assigning most of ~these so’ils to a severe class with no distinctlon
in regard to the degree of the problem is questioned. The impi ication
that soils rated as ,having a sl ight l imitation have high water tables be-
low 5 - 6  feet  is  just  not  wrrect. There Is no point  in having cr i ter ia
that  indicates  a  re l iab i l i ty  unat ta inable  in  ra t ing our  soils.
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The criteria of “depth to water table” and “soil  drainage class” are just
not compatible under sanitary landfi l ls (trench type).  Either one or the
other should be used, not both.

Recommendat ion: It 1s recommended  that  so i l  dra inage c lasses for  the  Nor th-
east as noted on page 19 for septic tank absorption fields be adopted.

3.

4.

5.

6.

The  slope ranges indicated for criteria for sanitary landfi l ls (trench
t y p e )  s e e m  t o o  h i g h  (15-25%) in regard’to the roderate  l im i ta t ions .  A
practical trench width for filling on slopes approaching 25% would re-
sult in excessive depth on the upper side and a shallow berm on the low-
er s i d e . Slope ranges of 8 to 15% are used for the moderate 1 imitation
in the Northeast.

T h e r e  i s  s o m e  d i f f i c u l t y  with the criteria for permeability  as it is ex-
pressed in the guide for sanitary landfi l ls (trench type).  As defined,
the llmiting permeability would be for the most permeable layer below the
A horizon. This could result  in a severe rating for soils with moderately
rapid permeability in the subsoil and slow permeability in the underlying
material where the trench floor would be assumed to occur.

Some corm,ittee  members pointed out a few errors in USDA textures and Unified
s y m b o l s  in Table A in relation to the estimates of particle size passing
sieves. If these points have not already been corrected, it 1s assumed that,
since the guide wil l  be released In loose-leaf form, It  can be done at a la-
ter date.

One of the subcomnittee members pointed out that the format of Table B -
Interpretations of Engineering Properties - was not necessarily fixed as
indicated by the footnote on the table itself .

The narrative concerning Table B indicated an alternative placement for
columns 2 through 7 in a table related to community development or town
and country planning. This footnote on the table should be cross-refer-
enced to the narrative to bring out this fact since many people prefer
this type of organization over the sample in Table B in the guide.

Charge 2c - Al lowable  Sol 1 Pressure:

The committee agreed that quantitative estimates of allowable soil pres-
sure should not be used due to the paucity of data which is essential to a
basic understanding of the factors influencing this soil  property,  but i t  was
agreed that we must improve our interpretations regarding this soil property.

It was suggested that a hlgh level seminar or workshop of engineers and
soil scientists be convened for the purpose of discussing soil properties
and devising methods of accumulating data that would allow sol1 scientists
to interpret soil  pressure tolerances. Reference was made to the split bar-
rel tube method of data acquisition used in Ohio, which 1s a modiftcation  of
the B. K. Houghs method. It was also suggested that there should be some di-
rection at the national level to direct the accumulation of data that could
be used to make usable observations or interpretations.



In an attempt to make an interpretation of this soil  property, several
members attempted to generalize a rating system from the AASHO and Unified
systems. The Unified system was chosen because it was easier to get clean
breaks between classes. Three categories, or ratings, of allcwable sol1
pressure were proposed. The ratlngs are listed in Table 1 of the Appendix,
relating the three categories to the Unified classlficatlon  groups and the
California Bearing Ratlo ranges.

There was sona comment on the term “allowable
ed ambiguous or confusing. Suggestions of ‘Ilocal
i ng capacity”, or “load supportlng capacity” were
sti tutes for the terminology.

Charge 2e - Lands1 ides

sol1 pressure”, which seem-
support 1 ng capaci ty”, bear-
forwarded as posslble sub-

In addresslng the need for lnterpreting the susceptibil i ty of soils to
s1Sding downslope, the committee developed a key (Appendix-Reference fdo. 1)
that could be tested in the Northeast. I t  was felt  that a guide sheet for-
mat for ratlng susceptibility to perceptible  mass movement would not h,n as
useful as a key because of the interaction of several factors. The revised
key employs landscape slope, permeabil i ty contrast,  texture, and shrink:
swel l  potent ia l .

it appears that there are two main conditions which could be recognized
or estlmated. One is the naturally occurring landscape and the other is where
artif icial  disturbance 1s anticipated,  such as road cuts, housing developments,
or where other extractive or loading procedures are followed. The natural land-
scapes likely carry the record of past geologic events and so mostly emplrical
correlations  to maooinq units are needed. whereas the artificially altered land- I

scapes require the’advice and judgment of experts in those fields’where such
competence is developed.

Because the Northeast is both glaciated and nonglaclated, the association
wlth different kinds of deposits and materials will l ikely be numerous. The
question is whether or not genera1 working guidelines can be developed that
wil l  provide a reasonable f i t  for the Northeast. Although there are some
soil  properties that may be indicative of susceptibil i ty to sliding, many
judgments of signif icance are related to the site characteristics rather than
internal  so i l  proper t ies ,  thus making generalizations  di f f icu l t . It does ap-.
pear, however, that contrast in permeability  is a primary factor in movement
s u s c e p t i b i l i t y .

Background InformatIon on landslides and factors affecting  soil suscep-
tibility to slldlng or flowing are found in Reference No. 2 of the Appendix.

Recommendat ion: The comnittee’s recommendat ion 1s that metiers of the llorth-
;ast  Uork Planning Conference evaluate and test the criteria and key during
the next two years in order to refine its use. Review of hformation in other
disciplines is also suggested.

Charge 3 - Soil  Interpretations at Hlgher Categories

Selected interpretations  have ,been  made for phases of soi 1s at the higher
categor ies  of  c lass i f icat ion. :An example is the preliminary Interpretations

4.
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prepared for the “General Soil Map of the U.S.” compl  led to a scale of I: 1x106 .
Most units of this map are associations of phases of subgroups. So1 1 proper -
t ies used to differentiate phases are slope, texture, and stoniness. Sui ta-
bllity ratings are given for t i l led crops, pasture, tree fruits,  and wood crops.
Degrees of limitations are stated for foundations, shallow excavations, and sep-
t i c  t a n k  f i l t e r  f i e l d s . The general sol1 map and lnterpretations may prove use-
ful for broad planning at a state, regional, or  nat ional  leve l ,  but  are  l imi ted
for plannlng at lower levels because of the scale of the map and the generality
of  the  in terpreta t ions.

The recently published soil survey of Addison county, Vermont, has an enver
lope attached to the back cover that contains a general soil map and table of
in terpretat ions. The map is of a larger scale (1:126,720 with an area of 785
square miles) than the general map that is ccm~~nly bound into the published
soil  survey (ca.l:lgD,DDD-1:26D,DDD) and the table of interpretations should
prove useful for county planning. Even larger scale general maps (e.g. 1:
60.000 have been suggested as a supplement to the detailed soil survey reports,
since this scale is commonly used or approached by many plannlng agencies.

The basic principles involved in the two examples just mentioned are the
same. The interpretations are made for selected phases that are considered
dominant wlthin the area delineated. It may be possible to develop general
guidelines for preparing small-scale maps and interpretations; however, they
should be flexible enough to provide for more than one categorical level.
More specific  guidelines have been developed but they are applicable only at
the lowest category. The most important criteria for most interpretations
are natural drainage, texture, slope, so11 depth, and parent materials.  Rany
non-farm uses of soils involve material below the depth examined by soil
s c i e n t i s t s . Consideration should be given to publishlng a surficial geology
map along with the general soil map. Use of the two maps together might make
interpretations more useful.

Previous regional and natlonal committee reports have considered and dls-
cussed maps and their interpretations. Experience suggests that these reports
are not heeded too often. In many cases. l i tt le thought or t ime is given to
map preparation and lnterpretatlon. The 1971 proceedings of the Rational
Technical Uork Planning Conference indicated that people (including soil
scientists) do not know how to properly use general so11  maps. Some users
still place too much reliance on small-scale maps even though more detailed
maps are available. The user must understand that there may be soil areas of
cotlsiderable  size occurring wlthln a general map de1 ineation, and further,  that
they have contrasting interpretations. Both small-scale maps and detailed
maps should have a caution statement on them, pointing out that on-site in-
vestigation should be made at proposed construction sites.

Recommendat lon: The committee recomnends  that a series of workshops be or-
ganized to provide trainlng in the preparation of small-scale maps for var-
ious purposes, in the preparation of interpretations of the maps, and in the
proper use of both the maps and the Interpretations.

Participants of the workshops should Include the State Soil  Scientists,
State Resource Conservationists, State Conservation Engineers, Geologists,
University and Experiment Station personnel, and others at the state level



who are involved In resource planning and development. watersheds, river basins,
etc . Workshops  of this type have been conducted in the Vestem  and Southern re- I
gions and there is definitely a need In the Northeast for such training. Per -
haps the Regional Technical Service Centers could designate one person.to pro-
vide assistance to soil  scientists in the preparation of maps, legends, and In- I
terpreta t ions.

A handbook for soil survey interpretations is presently being developed by
S.C.S.  personnel  In llashlngton. The outline suggested by this committee in 1970 1

and included in Appendix 1 of the 1971 National Conference proceedings provided
for a chapter dealing with soil  survey interpretations for small-scale maps.

I
Recomnendatlon:  ~The  committee again recommends that such a chapter pidvide the
guidelines needed by soil sclentlsts  and others.

Charge 4 -
I

Promoting Cooperation  with Geologists:- - - -__

The subcofmnittee  assigned to this charge also discussed the problem of mak-
ing soil survey interpretations beyond the depth of the sola and beyond the depthI

of the data contained in the soil  survey. This Is the same concern expressed by
the subcommittee assigned to charge No. 1, i.e., if so11 sctentists  are  to  be  he1
ful In this arena, the i r  cooperat ion  wi th  other  dlscipiines, such as  geology,  is
necessary.

In analyzing those areas where geologists and soil scientists  have. or shoui d
have, mutual interest, the committee suggested the following activities which
could enhance cooperation between the two disclpllnes:

I
I
I
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Act iv i t ies  of  Mutual  Interest

1.

2.

3.

4.

5.

6.

7.

Statewide forum of earth scienti~sts  to better coordinate and under-
stand each other’s work.

!,!ork  together on educational activities  and courses for the public
and officials, as well as college and secondary level students.

Develop informational .buiietins, manuals, and the like on “How to
do i t _-_-II* These could be related to environmental problems
and could tie in with state and federal agencies and colleges.

Cooperate on related research such as water regimes, percola-
t ion studies that at’e correlated with soil  series, erosion and
sediment studies, etc.

Route publications of mutual interest.

Contributions by geologists to manuscripts for published soil
surveys.

Team efforts on interpretations that go beyond the depth to
which we ordinari ly classify the soils. This would involve
sani tary  landf i l l  and s imi lar  uses.

6.
J7
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The committee suggested meetings end field trips of mutual interest to
the two disciplines.

1.

2 .

3.

4 .

5.

6.

Committee members stressed the need to have geologists and other
technica l  people  In  re la ted f ie lds  participate  In the annual sol1
survey work planning conference. They should be encouraged to
make an input into the annual plan of operations.

Field soil  scientists should contact local geologists  who work
In their area to inform them of available soil  surveys and soli-
cit their participation in soil  tours and conferences. They
should be made a part of the planning conunittee and program
where approrpiate.

Sol1 scientists should attend regional meetings of the geological
society such as Uortheast Intercollegiate Geology Conference.
Geologists should also be encouraged and personally invited to
attend regional soil  science society functions.

Geologists should be invited to attend lnltial and final field
reviews  and also progress reviews where they can make an input
on the geology and geomorphic relationships. Ai l  par t ic ipants
wil l  profit  from th is  type of  nose- to-nose re la t ionship .

Soil scientists and geologlsts should co-sponsor seminars on
topics of mutual interest to key people and officials of gov-
ernmental units.

Soil scientists and geologists should present papers of mutual
interest at each other’s professional meetings.

The following societies and organizations were suggested as potential
cooperating personnel:

1. Geological Society of America (N.E. Section)

::
Friends of the Pleistocene
American Geographers

4. U.S. Geological Survey
5. State Geological Survey
6. Department of Transportation,  Bureau of Soil Mechanics
7. American Quaternary Association
8. State highway departmsnts (most have geologists on their staff) .
3. State and Federal agencies whose staffs include geologlsts.

10. Consulting engineering firms and thelr societies.

In addition to the aforementioned  suggestions and reconnendations.  the
committee further suggests that:

I. Geologists should be consulted when planning soil characterization
studies  so as to assure a coordinated effort in the study of soil
and geology . Geologists  can contribute substantial ly to geomor-
phic studies.

. .

lil 7-



2. Soil scientists should encourage geqlogy  students to use soil survey
i n f o r m a t i o n  In the i r  s tudies  and invest igat ions.  Many of them wil l
pass the word along after they have a favorable experience and rea-
l ize the value of detailed soil  survey data in surficial  geology
studies and the l ike.

Recommendation: It is recommended that the committee be continued.

COMflITTEE  MEMBERSHIP:

R. Arnold
H. H .  Bai ley
F. \!. C leve land
R. L. Cunningham
R. E. Daniell,  Adv isor
R. L. Googins. Adv isor
G. J. Latshaw
Ii. I : .  Peterson
R. 11. Ranney
C. A. Reynolds
R. H. Smith
\I. A. van Eck
B. !.!atson
L. E. Garland, Vice-Chairman
F. P. t1iller.  Chairman
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APPENDIX_

-Table _l_

Rating of Allowable Sol‘1  Pressures for Soils

RATING FOR ALLOWABLE SOIL PRESSURE
(Load Support ing Capacity)*

CAL I FORN IA UNIFIED SOIL
BEARING CLASSIFICATIOI4

RATIO GROUPS

High
(wil l  l ikely provide good support
for roads and structures.)

Med I urn
(special precautions in con-
struction may be necessary
to Insure good support for
roads and structures)

Low
(wi l l  l ike ly  provide poor
support for roads and struc-
tures unless expensive coun-
termeasures are taken)

: 20 GW
GP
GM
GC
S!J
94 ( i f  r e l a t i v e l y  low i n

fines and we1  l-graded
sands)

8-20 S M  ( i f  r e l a t i v e l y  h i g h  i n
fine and/or poorly-
graded sands)

SP
^^

“L 1
CL)

70% passlng No. 200
sieve

NL
CLj<

70% passing No. 200

OH
sieve

OL
CH
MH

- ____._~_~~_.. -

* I f  t h e  s o i l  i s  p o o r l y  d r a i n e d , the al lowable soil  pressure rating s h o u l d
be placed one class lower than indicated by the Unified soil  classif ica-
tion group.



Reference Ho. 2

Background Information on Landslides and Soil Movement_____

A landslide is the perceptible downward sliding or fal l ing of a
relatively dry mass of earth, rock, or mixture of the two. Sharpe
sneal;s a b o u t  f i v e  c l a s s e s :  s l u m p ,  d e b r i s  s l i d e ,  d e b r i s  f a l l ,
rocksl ide ,  and rockfa l l . Flows, in contrast to slides, have more
water and are often referred to as earthflow. mudflow, and debris
avalanche. Hajor concern for soil survey in the Plortheast involves
mostly the earthy materials although some areas have rockslides.

1. Basic or passive conditions favoring landslides and some earthflow:

A.

D.

C.

D.

E.

Lithologic - presence of inherently weak formations such as
leached and decomposed clayey rocks or shales, combustible
mater ia ls , unconsolidated materials such as sands, silts,
c lays ,  e tc .

Strat igraphic  - alteration of permeable and impermeable
Kyers or presence of si l ty or clayey layers or imper-
meable rock.

Structura l  - beds dipping at angles up to angle or repose
of materials,  fractured or jointed material  (rock or soil
permitt ing entrance of water) .

Topographic - geomorphic or landscape position such as cliffs
or steep slopes, terrace faces, gull i ed land--caused by ero-
s i o n ,  f a u l t i n g ,  f o l d i n g , ar t i f ic ia l ly  s teepened,  prev ious
sl ides.

Drganic - absence of good vegetative cover,  deforestation,
overgrazed, c u l t i v a t i o n ,  f i r e s .

II. Act ive  or  in i t ia t ing causes.

A.

0.

C .

D.

Removal  o f  support  - (1) i!atural - including erosion to over-
steepen, previous overflow of materials,  softening of layers,
solution or weathering. (2) Human - oversteepen or undermine
by excavat ion for  var ious reasons:  i .e . ,  quarr ies ,  roads,etc.

O v e r l o a d i n g  - (1) !latural - other  landsl ides or  flm!, satura-
ii,“” with water.  (2) H u m a n ‘- dump of waste material or fil l-

-  quarries, roadf i l ls ,  e tc . ,  bui ld ing houses,  roads,  e tc . ,
upslope.

R e d u c t i o n  o f  f r a c t i o n  - (1)  Natural  - water ,  lubr icat ion of
z&-planes  by floods storms, removal of vegetation, etc.;
softening of unconsolidated material or weak rock by percola-
tion. (2) human  - interruption of drainage, leakage from
impoundments, removal of vegetation.

Reduction of cohesion - dessication  and disturbance of “set”
of  c lays .

I
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E. Earth vibrations  - natural,  earthquakes or human activit ies --
blasting,  t r a i n s .

F. Prying or wedging action - (I) Natural - most ly  physica l
weather ing  or  events .  (2) Human - addit ion of water.

III. Sane factors affecting susceptibil i ty to sl iding or f lowing are:

A .

8.

C.

D.

E.

F.

G.

H.

Texture of earthy material - In general si Its tend to bt m o r e
susceptible; they hold and transmit water which decreases in -
t e r n a l  f r i c t i o n .

Strat i f icat ion of  mater ia ls  of  d i f fer ing permeabi l i ty  - o f ten
a judgment  not  Inc luded in description of sol1 profi le but
of general geologic knowledge of the area.

1) unconsolidated  materials - many g lac ia l  deposi ts
2) u~~nsc1idated  over less permeable bedrock therefore

includes depth of soil

Permeabil ity of soil  or earthy materials - inc ludes a lso
c o n c e p t  o f  i n f i l t r a t i o n  o f  surflcial  soil  and possibly ero-
siveness.

Slope of area - related to angle of repose or susceptib-
i l i ty to removal of support --  perhaps need to indicate
different slope values for kinds of deposits.

Shrink-swell  potential - not l ikely of equal significance
throughout region, but robably’needs to be considered in
association with minera 7ogy.
Frost heave potential - in sane areas a means of loading,
reducing friction, or reducing cohesion --  varies throughout
region.

Presence of organic materials - not sure if this cannot be
handled as  par t  o f  s t ra t i f icat ion of  mater ia ls  of  d i f fer ing
permeabi 1 i ty.

Storm intensity - the patterns of heavy rainfal l  differ mark-
edly in the region and may make generalizations impossible.



Reference No. I

KEY FOR SUSCEPTIEILITY  OF LANDSCAPE AREAS TO MASS MOVEMENT

Landscape slope’

;---. Nearly level
(04%)

Permeabi 1 ity2
contrast

Texture
( b e l o w  1 meter)

.~__

Shrink-swe11
potent ia l S u s c e p t i b i l i t y

LOW

Map unit ----.~ S l o p i n g  -
(a- 15%)
(15~25%) t

1 __ .~._ Coarse  .~ _~ Low
i

_._ _ ~.~ Weak _ I Medium _..___~~_ _ Low

__. Fine id-‘-~ Low-noderate Moderate
/I‘_--- High High

-. Hedium  .--._ Moderate

_ Strong .__..--.- - .- Moderate

r___ Coarse ..--. - - Low

I W e a k  + Medium ._- Mode rate

i
,
I- F i n e  -__- Low-Moderate High

:___--_.  steep --..
-I

High - Very High
(?25%)

(includes shoulder I-- Wedium  -~ High
area) I

/___- strong -... High

1
Length of slope (natural or as result of cutting) appears to be important in deciding potential damage or
hindrance due to mass movements. Should probably be handled on an individual basis.

2
If  permeabil i ty contrast can be adequately defined so that thickness of deposits,  internally or over ly ing
bedrock, can be itemized, then this type of approach might work. Special cases likely will have to be
footnoted or described in more detail where not included as part of setting of a soil.
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Parameters used in key for “susceptibility of landscape areas to mass move-
m&t.”

Landscape slope. Ail soil materials  are subject to movement and ail  soils
are subject to accelerated movement if they occur on slopes greater than
their angle of repose, and water often runs off  or s subject to laterei
movement which may affect lubrication, et cetera, of soil materials. The
length of slope, whether in a natural state or resulting from manipula-
tion, such as cutting, is probably important in assessing potential dam-
age or hindrance due to mass movements as they relate to associated land
use. This aspect should be evaluated on an Individual need basis.

Nearly level and
gently  s l o p i n g  (O-8%) -

S l o p i n g  (S-15%  (15-25%)

Steep (=25%)

slope limits assigned to mapping units may differ
slightly from these.

size of area and complexity of slopes vary but
likely can be handled together. For some soils
or in some areas it may be important to subdi-
vide this class for Improved interpretation.

the shoulder associated with a marked Increase
of slope is included in all  cases but is pro-
bably more important with the steeper lopes.

Permeabil i ty contrast (primarily below depth of imeter). The concept of
moisture regimes or movement is often difficult to evaluate. The geologic
and 3eomorphic  setting of a soil may assist in making sane of these Judg-
m+nts.

\leak - stratif ication of materials within 1 to 6 meters does not differ
by more than one permeability class. Rela t ive ly  honageneous
material such as  sands,  gravels ,  s i l ts .  t i l ls ,  a l luv ium,  scme
residuum.

Medium - s t r a t i f i e d  m a t e r i a l s  w i t h i n  1 to 6 meters c-niy di f fer  by
two classes of permeability but layers have fairly high water
retention capacity. Outwash  o v e r  t i l l .  t i l l  o v e r  b e d r o c k ,
residuum over rock, etc.

Strong - stratif ied materials within 1 to 6 meters often differ by more
than 2 classes of permeability and retention capacity If one
layer is l imiting; shallow drift  or residuum over bedrock,
sands or gravels over clay. t i l l  over si lts or clays.

Texture (general texture below 1 meter in weakly or nonstratified deposits).

Coarse -
Medium -
Fine -

sandy or loamy-skeletal. fragmental, sandy as used in families.
coarse and fine-loamy.
coarse  and f ine-s i l ty ,  f ine  (c layey) ,  very  f ine .

Shrink-swell  potential  (could possibly substitute clay mineralogy).
fine or clayey materials as defined above.

Low-moderate - valued of COLE< 0.06; In Unified System includes most soils
except CH; commonly low amounts of expansible clay mine-als.

High - values of COLE >0.06; in Unified System includes mostly CH
soils; comnoniy high amounts of expansible clays.
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National Cooperative Soil Survey
Northeast Regional-Soil Survey Work Pianning

Conference, January 17-20, 1972

Report Of Committee 3, Handling Soil Survey Data
by Use of Electronic Equipment

As directed by the Handling of Soil Survey Data Committee of the 1971
National Technical Work Planning Conference, the Northeast Regional
Executive Conrnittee  gave the following charges to Cosrnittee  3:

1. Survey the "se of ADP at state and regional levels.

2. Evaluate the coding system for pedon data and evaluate other
parts of the soil data system as they are developed.

3. Suggest additional practical uses of ADP in the handling of
soil survey data,

The survey contained in the first charge was conducted by sending requests
for information to each experiment station and Soil Conservation Service
state office in the Northeast Region and to all members of the conraittee.
Information received is summarized in Appendix I.

Several states stated interest and intent to cooperate in the "se of the
Pedon Data and other systems when operable but could not evaluate the systems
at this time. Comments received relating to the second charge are given in
Appendix II.

Comments received concerning additional uses of ADP in handling soil survey
data are given in Appendix III.

The committee  made the following recoramendations:

1. That current progress in Pedon Data and other systems be made
available to states and cooperating agencies.

2. That more effort and resources be expended to create operational
programs.

3. That the conmittee be continued.

Connnittee Members
Chairman - J. M. Allen *
Vice-Chairman - G. W. Peterson

Membership - M. G. Cline J. Kubota
L. J. Cotnoir R. L. Marshall *
J. E. Foss * D. E. Pettry
R. Hutchins * J. F. Tedrow

* Present at connnittee session



L’se 35 Electronic E ui ment  in:--

Soil SX-V~J- Actfvities_ Other Activities in Soil Science

coTIm?ctrsilt Electronic repressztatlor of soil map
permitting s&divislon  of the base map

-*to study areas. System provides for
storage of one other resource  map to
give cvarlay potential. Interpretive
information:  stored in data bank to allow
presentation  of requested information in
tabular or map form. All mapping units
used ia state with some interpretations
in storage. Input sheets for most
interpretive material for technical
guides on input forms. Soil map for
one tom in storage.

__ __ __

Delaware __ __ -- __ __ __

Kentucky -_ __ __ Some usa of Woodland Data System-
Site Index.

Maine

Maryland

-_ __ -- -- -_ __

Cooperative projxt ir,itiatad  to place
land resource lzformatiox in a computer
system. Will prmide rapid retriavaL
of infomation oc acreage arld character-
istics of soil mzpping units on a cwilty
or state-wide basis. Baltimore County
P1ancir.g Boar3 is ztive in the above
project.

Using A3P systems in research
projects for statistical
analysis, i.e. using environ-
mental variable to obtain yield
predictions for various soils.
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New Hampshire

Irrterpr,?tati.x;s ?.?>r x~:r~:.~tl.r,;la~.  land URF
sttred fcr !.5OC map miti. Zap-t drta
sheets mnp!.etn.d fgr othe?r mn-far.,, aid
for agmnomic interpretations completed
for the abovc units. Antdclpate  tabular
material for technical guides.

__ __ __

New Jersey -- __ __

New York Generation of computer print out geologic,
soil association and interpretation maps
(mR). Stepwise regressions of proper-
ties of Puerto Rico soils. 1966 CK
tapes used to produce summaries of such
information by counties. Working on
project involving analysis of soil
property changes related to soil bour.d-
aries to produce different kinds of
soil association maps. Working on soil-
elevation relationships from CNI data to
relate soils to climate zones and predict
where climate zones may be needed.

Ohio

Pennsylvania

Data obtained by rem&e sensing procedures
placed on tape storage to be analyzed by
computer for generation of soil map.

Perform almost all calculations for Soil
characterization lab procedures. Lab
and some morphological data. Stored on
tapes. Plotting techniques used and
program being prepared to classify soils.
Camera-ready tables being outputted.
Adage Display Scope being used for soil
related problems. Preparing input sheets
for relating soil interpretations to
mapping units. Anticipate tabular output for
technical guides, handbooks and resource

mmmmmm
Appendix I - 2

Input data sheets cmpleted for
Woodland 3ata System - Site
i2dex.

Using Woodland Data System -
Site Index.

__ __ __

Using small programmable  calcu-
lator to convert raw lab data
to desired answers. Using
Woodland Data System - Site
Index.

__ __ __

Soil testing program.



Rhode island

Vermont

Q.3 Virginia

03

West Virginia

Regional SCS
Office

plami-<  r;.ports  baaed CII a.?il map data
stored in data bank. Being used by Bucks
County Planning beard. Optical scanr,i?_g
work by University of Pemsylvazxia  in
cooperation with AEC.

Preparing input sheets relating soil
interpretations to mapping units,
anticipating tabular material for technical
guides, special reports and resource
planning reports based on stored soil map.
Interested in map overlay potential for
analysis of problem areas.

__ __ __

No present use. Preliminary plans to
digitize soil lab data and environ-
mental data.

__ __ __

ADP center and Soil Survey Unit progress-
ing with completion of programsing  to
enable relation and recall of stored soil
survey information (soil map and soil
interpretations) to provide printouts of
tabular or map material for resource
planning, special reports, and technical
guides (SPIT). Using ADP to provide
printouts of soil series classification
and status of soil series descriptions.
Bell Research Laboratories of Union, N.J.,
preparing input of soil and geologic
data for selecting communication  equip-
ment (wave guide) right-of-way.

__ __ __

__ __ __

__ __ __

__ _- -_

__  d_li__
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APPENDIX II

Evaluation of ADP Subsystems

Virginia

There is cwsiderable concern by research workers on the laboratory data
(SL) coding inputs currer.tljr  being utilized. These concerns might be
broken down as follows:
a) Clearly designating between estimated values and actual laboratory

data and the number of pedons tested. Providing method to remove
estimated data values as laboratory data are obtained.

b) Referral to type of analytical procedures employed should be made.
For example, in Particle Size Distribution was the hydrometer or
pipette system used? Many areas still use the hydrometer method
a%d have good data, but the type of method should be designated
in order to ir.tegrate results of different systems. A similar
analogy is applicable for chemical analyses.

c) There should be a- open input in the program as new data are
obtained. Updated compilations and actual changes ii1 series name
resulting from laboratory data inputs should be adequately provv;ded
for. Systems to relate previous series or variant names arid the
related previously accumulated data with the names should be
provided in the system.

d) Attention might be directed towards a compatible pedon description
format that could be easily and directly coded for ADP. Otherwise,
significant meaping in the soil description may be discarded or
misinterpreted by a coder.

Soil Conservation Service Regional Center

SCD coding system evaluation
A. "Proposed Coding System for the Pedon Data (PD) for the National

Cooperative Soil Survey" dated December 1968:
1. Appears to be complete and detailed (excellent guide for

systems analyst work).
2. The proposed coding formats (Figures 1 through 4) are of

poor design (very error prone to code and process).
3. Proposed National Form for "single sheet" soil interpretation

by series.
a. Advantages

1. Standardized format
2. Promotes coordinated data
3. Handles most (about 95 percent?) needs of user
4. "Eliminates" coding of data by user
5. Speeds reproduction of current coordinated data for

taxonomic concepts
6. Source of coordinated data for other computer programs.

b. Disadvantages
1. Time consuming to submit data
2. Inefficient to keypunch and verify input data
3. Increases  the likelihood of keypunch errors
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Appendix II - 2

4. Allows for inconsistencies in filling out input data

Z:
Repetition of data entries
Limited space for filling in data for complexed soil
conditions.

B. Soil Series Classification (SC) Subsystem and Status of Series.
1. National (SCS, Washington, D.C.). The Soil Classification (SC)

subsystem has met primary needs. However, regionally it was
necessary to develop the Status of Series file to provide the
additional information essential to operations below the
national level.

The National SC subsystem provides data on soil series as
follows: series name, responsible region and state, status
of  ser ies  ( i .e . established, tentative, inactive, etc.),
placement of series to the family level, and status of place-
ment.

2. The Northeast Regional Soil Classification and Status of Series
files, in addition to that provided by the SC subsystem, also
provides the following: Northeastern states using series (ixlud-
ing the soils that are the responsibility of other regions and
states), and the current status of descrLptions including the
type or stage (eg. “Blue,” “Yellow,” “Revised--HYCA,” “Iaitial,”
or “Old F’ormat”)  and date.

36
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APPENDIX III

Additional Uses of ADP in the Handling of
Soil survey Data

Connecticut

"se of Army "Toposcan" system to generate plates for printing of colored
maps for soil interpretations.

Kentucky

Formulate a program to allow for a cross-matching between the USDA textural,
the Unified, and the AASHO, as to textures and the several engineering
interpretations derived from them.

Pemsylvania

The subsjstems of soil interpretations (SI) and cartographic soil data :,ZSP)
need to be programed so soil interpretive maps can be printed.

Virginia

Initiate a basic information program for field soil scientists on ADF.

Soil Conservation Service Regional Center

Correlation Work. Develop computer capabilities to select soils with
similarities to assist during review and updating of standard survey
descriptions and their differentiae for closely related and competing
soils.

Greater accomplishments could be made if state, regional, and national
resources were better evaluated and pooled. Equipment ("hardware") needs
are far less critical than programming ("software") needs. The past and
present efforts have been poorly coordinated and as a result fragmentation
in the initial application of computers in the field of soil science has
not advanced as rapidly as needed.

More potential users should be involved in the brain-storming, and planning
in the future uses of ADP at local, state, regional and national levels to
improve coordination and reduce inefficient and fragmented applications of
APD. At that point, we could all appreciate the tremendous asset of having
operational, user orientated programs in stimulating other uses of the
computer in our field.
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COMMITTEE 4 - FOREST SOILS

lhis report is submitted in three sections:

(1) Discussion at the general session
( 2 )  Recossnendstions
(3) Committee working report

GENE&IL DISCUSSION

About 60 percent of the Northeast is forested, and about three-fourths
of the privately owned forested land in the United Statesare  located
in the East. thus, forested areas rate much attention from soil
scientists on the basis of size alone.

‘ihe inventory of the kinds of soil surveys being conducted on extensive
forested areas of the Northeast showed that there is little difference
in legend design between forested areas and open land.

For detailed soil surveys, a scale of l:ZO,OOO  is favored. lhis scale
allows use of mapping units which are dominantly phases of series.
Thus, the mapping units can be interpreted with a good degree of pre-
cision for several uses in addition to, but including, woodland
management.

From the discussion, it was evident that in some areas the “agricultural
bias” still prevails among soil scientists. There  is the attitude that
a forested area is going to remain as forested land, and a lower degree
of precision than that used in open land is good enough. Part of this
attitude is the opinion that the degree of precision attained in
mapping open land is not attainable in forested land. Ihe cosssittee
assumes that somewhat different techniques need to be applied in map-
ping in forest. Once proper techniques, such as leaf-off photography,
stereoscopic study before, during, and after the field work, and good
control of direction and distance during traverses are adopted, preci-
sion in establishing soil boundaries and in describing mapping units
will be equal regardless of kind of cover.

Some discussion involved the idea that mapping units in forest areas
may need to reflect surface conditions even more precisely than in open
areas. Thus, surface organic accumulation, surface structure, and
consistence may be parameters that would not be needed in mapping open
land. These features could well be mapped at a scale of l:ZO,OOO,  and
would be of value to forest managers.

Use of general soil maps was not discussed. They  would have the same
application in forest that they have in open areas in that they can be
of value as tools in broad planning. Such a general soil map has been
made of the White Mountain National Forest of New Hampshire at a scale
of about 1:253,400. Mapping units are broad associations of series
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stratified by depositional units and soil depth. A general soil map
of the Adirondacks is being constructed using fifteen minute quadrangle
USGS maps, scale 1:62,500. Units are broad associations of series
stratified in much the same way as the White Mountain map, with
depositional units and soil depths the main parameters. Ihis map is
a stop-gap measure, and will be used as a tool by the Adirondack Park
Agency.

These general maps do not permit interpretation in the degree of
precision needed by managers of individual holdings or operating units.
Ihey have some use in helping set broad priorities within large areas.

The properties of soils in forested areas which affect structures such
as buildings and roads, and waste disposal, are the same as in open
land. Interpretations should therefore follow the guidelines now
being used in published reports. Forested areas are being considered
as sites for disposal of organic wastes such as sewage sludge and for
sewage effluent as a cheaper substitute for tertiary treatment.

RFCOMBENDATIONS

1. Examine and key out forested areas chat can justify inventory
or publishing at a scale of 1:20,000. he decision of scale should
preferably be made at the initial stages of legend design.

2. Provide guidelines for the design of mapping units that meet
the needs of extensive vs. intensive forested areas.

3. he Committee should continue examining the development of
interpretative guidelines that fit the map units.

4. Ihe Committee  should concentrnte  on providing information to
private forest landowners that will allow them to make better decisions
on integrated use of forested land.

5. There is a need to develop a definition of what constitutes
forested land.

6. he Committee  should continue to exist. The Committee  member-
ship should include people from private industry and extension forestry.

L. Kick J. J. No11
S. J. Zaynch W. H. Lyford
E. Neumann W. J. Steputis
R. J. Bartlett S. A. Pilgrim

Keith Schumde
D. McCormick
J. E. Witty
R. V. Rourke
M. E. Stevens, Chairman
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COMMIT-TEE  WORKING REPORT

Charge 1 - Make an inventory of the kinds of soil surveys being
conducted on extensive forested areas of the Northeast.

Ibis was accomplished.

The best conclusion that can be drawn from this phase of the Committee’s
work was made by Ohio. “In Ohio, we have used the same intensity of
soil surveys in the extensive forested areas (mostly Southern and
Eastern Ohio) as in areas that are not forested. We have discussed
this question at length when the legends were developed, and concluded
that although much of the area was not intensively managed at that
time, quite likely much of it would be at some time during the useful
life of the survey. Such intensive management in the future is likely
to include forestry management, as well as other kinds of land uses”.

Charge 2 - Provide guidelines for the design and map scale of soil
surveys in extensive forested areas that meet the needs of land mana-.

The sunn\ary of the results from a questionnaire answering eleven
questions is attached.

It will take about 19 years to complete the 28,X10,000  acres of
forested land remaining to be inventoried. It is obvious that some
inventory procedures, other than that being used on agricultural land,
must be considered. Although there is no conclusive concensus  on best
procedures there is foundation to say that procedures used on agricul-
tural land are not the best to use on forested land. For example, the
majority of map scales reported being used is 1:15,840,  but in answer
to what is the best scale, the answer is 1:20,000.

Therefore, the conclusion from the data collected for Charge l/l is not
substantiated by questions and answers for Charge #2. It is concluded
that guidelines for the design and map scale, different from agricul-
tural land, nrc needed for forested areas.

Charge 3  - Provide guides for the format and kinds of soil inter-
pretations tL> accompany the soil maps.

This charge was not examined in detail, We did explore the kinds of
intcrprctations needed.

I
I
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FomsT L~XND Af~i~s IN NORTHEAST UMTG'STATES

TOTAL AREA FOREST LAND ” PgRCENT
STATE (1,000 acres) (1,000 acres) FOREST LAND

Elaine

New Hampshire

Vermont

Massachusetts

Connecticut

Rhode Island

New York

Pennsylvania

New Jersey

Maryland

Delaware

21,258

5,955

6,150

5,284

3 , 2 0 6

777

31,729

29,013

5,015

8,769

1,316

17,425

5,019

3,730

3.288

1,990

434

14,450

15,186

2,229

2.920

392

82

84

61

62

62

56

45

53

44

43

29
--

Over 3 qf private forest land is in the East.

---

The results of our questionnaire conccrnlng  forest soil inventori&
are, as expected,  most interesting and throw a good deal of light on
some dark corners. These  findings are presented below with apparent
influences and conclusions.

1. lio;~ 18’olily fcres of fo:<stc?d l a n d  remain to be inventoried in
your  Stcte?

l’ne t@tai (nu date. fron Rhode Island, Connectfcut,  New Jersey, end
New York) acrcagc is 28,550,OOO. This is indicative of the great size
and impxtance of the job ahead and reagon enough for the eiistence of
this Co~iunittcc.

,I
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fiis question is based on A staffing, as is, projection. With A high of
33 years and a low of 7 years of States responding, there is an Average
of about 19 years. The new attention being given to comprehensive
Regional planning, based on A ConsiderAtion of land facts, puts this
comfortably slow Approach in ne:q perspective.

3. &zr. or:rxzedurcs used  o;~ ucultural  land the best to use on
orested  lend?

Of the eleven States responding, eight considered these procedures not
the best And three believe them still .tho best. There are more than
2 to 1 against a one technique Approach to survey.

While thero is no consensvs in particular procedures, there is cmon
direction I.n the StAte  offerings as listed below.

A. Design legend And mnpping  procedures to fit needs of survey.
Napping procedures to include strong reliance on photo interpreta-
tion, transects, and correlating soil potterns  to landscape.

b. Leaf-off photogrcphy.

C. Recent air photos, ATV equipment, transects, and strong
photo interpretations.

d. Develop efficient, well coordinated survey program.

There  are then sound suggestions for accomplishing this large jobtin a
timely manner.

5. Wnrt is the best scale and intonsitv?

Suggested scalrs rcngc from 1:15,840 to 1:126.720, but most gave 1:20,000.

West consider msdium intensity the’ best, although low intensity has good
support . Considcrlng  the mapping rate diffcrencea, a compromise may be
in order to insure A supply of available soils data to meet planning
needs.

I

6. C?n the maopin~,  unit phI.l,osophy  from the Western Ree!!.on (item 3,
pago 4; bc. used in the Northeast? I
H03t  rcplics arc “yes”. Only a fe,i gave “no”. Several see no real
difference in philosophy ond for that reason replied “yes”. Negative
response  is bsse:  on a bclfel  that  wooded areas will soon be intensively
used.
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7. If a,,sw.‘r  i? no to “5, what d o  yoo suggest  as i substi.tute?

Pew nnswcred  no. one sugSestcd  no change from usaSe. Another suggested
that simplified maps be made from more detailed maps or that interpre-
tation maps be made from detailed’maps. ‘this  is predicated on the
presence of detailed surveys, n condition not existing in most situations.

8. What arc critical Porest interpretations in the Northeastl

a. Species adaptation to specific soil conditions; especially
of species not now present.

RelatinS  site index to volume yield and to quality of yield
(prokctfvity).

c. Effects of ‘174 harvest.practices  on soils.

d. Effects of spraying sewage  effluent on growth and soils.

e. Erosion hazard - as related to rend construction.

f . Equl p.!cnt limitation - as related to road construction.

g. Seedling mortality.

h. Quantitative interpretationsfor soil-water reletions - all
needed for wetershed evaluetion,  recreation, engineering (sewage)
and timber management.

i . Recreation.
I

J. Wi.nd throw, hazard.

9. 1.“~ a t present  interj~rctstions srJ least cri.tical?

Replies c;crc scsttererl all over the Larger. Ihose given are:

Windthr.>w  ho~:nrd
Plantin;
Wildltfe
Erosion hneard
Socdling  mortality

,

Plant competition
/

I
With no co,i,s.ons~:s AI sny Iten nt this point, the question needs dis-
cussioo n*:d p.>soibly  should be stricken.

IO. Whbt  new interpretations are ncoded in ths mortheest?

37
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s. Trees- and shrubs for shade and ornament&s  by series.

b: Pest and disease hazards.

c. Those which would relate.to recreation development involving
wildlife and water for recreation purposes.

d. For renovating sewage effluent from secondary treatment
plants.

e. Soil compsction in recreation areas as it‘ affects run-off
aud water quality in a watershed.

f . Soil - Water.

g. Site index or productivity by species by soils.

I
I
I
I
I
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a. Stntc forestry organizations need to utilize availnblc soils
data.

b. Closer  liaison botwecn forestry research and soil scientists.
Reccarch  plans need to use soils data in all stages so that results
are most useful to soils and foresters.

c. Accelerate soil mapping and public involvement so that our
work is fully used.

d. Nccd quality surveys of forested lands and more mcani  gfuld
interpretations for multiple uses. Il~is can only be done through
research and rapport among SS, foresters, and others.

e. Go for as much detail in maps and interpretations as is
possible.

De tl:m’  cm!:~wni wtions betwec:l soils people  and l.-.nd~r~,wrs,
col&c administrators (policy maker-)Q , to sell real soi,l-tree
relationships, as the demand  for soils inforwtion is small.

e. Mmov to hire more soil scientists to do the Job ;o meet
potential “SC.

I
h. Efficient, well coordinated offort of all agencies and

groups gathcrlng soils data.
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Interpretations for sewage handling; timber management
(cleLutting); recreation u8e , especially recreational complexes
relating to sewage disposal, water quality, camp and picnic sites.

j. A detailed soil survey supplemented with general soil maps
of about 1” per mile.
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!lATlO!JAL COOPERATIVE SOIL SlIRV;Y
I!DRTHEAST  SO IL SURVEY !.IORK PLAIN I U’S CDNFFRENE

REPORT OF COtiIiITTEE  Oil flISCELLA[IEOUS LAND TYPES NID SOIL 4ATERIALS

The charges to this committee were: (1) to obtain more sol1 des-

criptions before and after mechanical alteration, (2) to continue study-

ing the classification and naming of soils that have been altered or

placed into a miscellaneous land type, and (3) to develop a check 1 ist

that might be used in preparing specifications  for particular  uses of

topsoil. Additional soil  descriptions before and after mechanical al-

teration have not been made in the Northeast since 1970. A number of

descriptions and laboratory data from 1966-68 are available for strip

mine, mine wash, and mine dumps in Pennsylvania, however.

In regard to the new list of miscellaneous  land types and defini-

tions prepared by the plational  Committee, a serious limitatlon seems

to be in the basic definit ion referring to land “incapable of support-

ing plants”. Several committee members stated that many areas current-

ly classlfled  as miscellaneous land types (e.g. gravel pits,  mine pits,

quarr ies , and some beaches) will support vegetation. It seems rather

diff icult  to eliminate the  possib i l i ty  o f  s igni f icant  vegetat ive  growth

on these land types. Possibly more consideration should be given be-

fore using this definit ion as a basis for the identif ication of a mis-

cellaneous land type.

Using this new definlt ion of “not-sol 1” on miscellaneous land~.types

will  undoubtedly reduce the proliferation of mapping units. The des i ra-

bility of reducing the number of miscellaneous land types is unquestioned.

As pointed out by one committee member, however, if a unit such as ‘bor-

r o w  p i t .  g l a c i a l  t i l l ” is classified  as a soil ,  numerous soil  units

42



would be requ i red to include characteristics such as texture, drainage.

slope, stoniness, e t c . It seems doubtful that the time and effort to

further de1 ineate some of these soils is justif ied. and the further

c lass i f icat ion of a variable unit would be of questionable value. I t

was also pointed out in the discussion, that’it would seem inadvisable

to unnecessarily complicate the terminology of such land types as bor-

row pits,  t idal marsh, etc.  to the user of soil  surveys.

The purpose of having miscellaneous land types was to map those

areas  that  (I) had been altered, (2) no natural soil  existed, or (3)

were too inaccessible to be mapped in detail. For example, soils of

the tidal marsh have not been mapped in any great detail, but the unit

“tidal marsh” has been mapped quite accurately and Is informative for

a  var ie ty  of  in terpreta t ions. If  these areas were mapped  into the classi-

f i c a t i o n  s y s t e m  a s  (I) f ine silty,.mixed, mesic or (2) Aqualfs, t h i s  f u r -

ther classification might not provide as much information as simply de-

signating these areas as “Tidal Marsh”. This same argument can be used

for some undifferentiated alluvial soils.  The landscape posltion, as

indicated in the miscellaneous land types such as alluvial or tidal

marsh, is probably more informative than texture, mineralogy, or tem-

perature regime.

It seems, therefore , that further classif ication of present mis-

cellaneous land types should be evaluated on an individual basis, rather

than making a blanket deletion of 50% of these land types. The cr i ter ia

for deciding on a miscellaneous land type or soil’unlt should be (1)

select .the most informative unit  (2) insure accuracy of classif ication,

and (3) select the unlt irrhlch can be best evaluated for interpretations

of potential  use.
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In a vote of 29 to I, the participants suggested that in naming

miscellaneous land types, terms above the series level (e.g. family,

great group. or order) should not be used. It  was generally felt  that

some miscellaneous land types like tidal marsh and borrow pit would be

more meaningful and useful to the users than would classifying them in-

to the higher categories. Thus, more study seems to be In order before

accepting the definition of miscellaneous land types and eliminating

some useful mapping units.

The committee made a l isting of criteria for the evaluation of

topsoi  1. The criteria included the following:

Texture Source Areas

Coarse fragment Thickness of sultable  material

Organic matter Nature of underlying material

Exch. Na. Slope

Tota l  Sa l ts Wetness

Available Nutrients Danger of pollution

The extreme variabil i ty of topsoil  throughout the country wil l

probably preclude the development of a standardized listlng for all

areas.

CDMMITTEE MEMBERS

J.E. Foss, ChaIrman R.P. Matelski
R.C. Hutchins, Vice Chairman J . J .  No11
R.L. Googins, Advisor E . J .  Rubins
II. Holowaychuk R.M. Smith
F.G. Loughry, Advisor Il. Stevens
M.L. Markley S . J .  Zayach



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

.”

NATIONAL COOPERATIM  SOIL SURVEY

NORTHEAST SOIL SURMY WORK PLANNING CONFERENCE

January 17-20, 1972

New Yopk Clty

REPORT OF COMITTEE  6

CLIMATE IN RELATION TO

SOIL CLASSIFICATION AND INTERPRETATIONS

The charges to this comslttee were:

I, Develop a so11 temperature form for the Northeast and coordinate soll
temperature studles In the reglon.

2 . Develop prescribed procedures for temperature measurements as well as
mlntmum frequency of measurements. Also, determine the most sultable
and.economtcaI  methods of measurtng  sol1 temperOtUre.

3. Revlew the Appendlx to the 1971 Report of Natlonal  Cotwntttee 9.

4 . Develop proposals for the kinds of sol1 xolsture data that are most
needed for soil survey purposes In the Northeast and consider developlng
standardized methods for obtalnlng these data Including water table
data.

Each member of thts comnlttee was asslgned to work on a specific  charge and
the followlng lndlvlduals were chalrmen  of the dlfferent EUbMxmIitteeS.

Charge I - Gary Petersen
Charge 2 - Harry Bai ley
Charge 4 -Walter Lyford

All members of the comnlttee ware to respond to charge 3 as they wlshed.

CHARGE  1

Gary Petersen and hls subcommittee developed a soil temperature form and It
Is a part of thls report. The comnlttee recommends  that the states that
have some yearly records should test the form to determine Its sultablllty.
Kentucky has about four years of records of solI temperature at 20 inches
at their weather stetlons. Thefr use and testlng of the form would be greatly
appreciated. One member of this subcoiwnlttee  proposed that a reglonal
publlcatlon be prepared on sol1 temperature data and the methodology. Thts
suggestlon should be dlscussed and an evaluation be made of the usefulness
and expense of fhls type of publlcatlon.
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Each state In the Northeast Region was solicited for on ~pproximattoon  of
the Frigid, Meslc, and Thermlc  sol I temperature lines within their state.
The enclosed map illustretes the approximate zones or boundarIes  of the
Frlgld, Meslc, and Thermlc classes. The lines are generullzed from o
larger scale state map, but provide a general picture of the locatlon of
these classes. The states with more than one sol1 temperature cless
undoubtedly will need to give mOre attentlon to lnltlatlng apprnprlate soil
temperature studies. In some stctes  soil series have been correlated out-
side of their family temperature class. These correlotlon problems ~naed
to be consldered  along with proposed locatlons of solI temperature stations.

CHARGE 2I_-

Harry Bailey end his subcofi~iltttce  evaluated the procedures for sol I
temperature meesurements  and the frequency of measurco*rtts  &lrd their
conclusions follow.

In overal I oumimry  lt appears  that dsl ly readings from flxorl thernljmeters
are desired. Thls provldeo a continuous record for a l:peclflc sail site.
An additional advantage exists if the sol I thermmeters  cw L>CJ  fnstol led at
weather stations,  provided the site is acceptable and ropreE.ontotive.  I n
this situstlon the cllnmtlc deta enhances  tha sol I tci.i;:~z::i”;i~i:‘e  study and
permits sddltionsl predlcttons and interpretations. 1.i~ Pti I i;;(lr Nimibor 024824
thermo-probe has besen  used effectively In permanent
but other Instrumentation  also could be substituted.

sol I to;,iperoture  s i t e s ,

The mxperlence  ln Kentucky ht.,1~ been ~1 th t&x-&In thertn::!n:~tors  et both 4”
and 20” depth read on a once-.a--diry  basis. The 4” depth Is b!+iirg used for
crop protectlon typo servlcea  and Is opporently a ve~I!.i!;:~lc  <:a! iy rc$,ding.

I
I
I
I
I
I
I
I
I
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I

The 20” depth sets to tb,: quite acceptable vVtlere ?.ec!~:~~~~~ I v.:!I~l: ure concerned. I
In many sol I survey areas an exponslve end time
Justtfled.

-~consumi  ng projent my not be
The following quote from the 1970  Corti~!lttce  6 rep;~;_t GWZ;RC;

approprlate once egain. I
“If a sol I temperoture proJect I s undertaken It should be dee!gncd so that
It 1s not so sophisticaPed and dote1 led that It ~$1 II be e>tcohslvely c:ootly I
and time consuming. Relatively simple Instrumentstlon  1~ eS::;entl*l In
order for a large number of sites to be installed a;id ea;cr,  ly msasured. I naofar
as possible, people outslde of soil survey should be ir~~~lv~d  sjtlch as I
weather observers  arid pr I vate cl t I zens.

I
I
I
I

The frequency of reedlngs needed to accomplish  the obJectlvos of a soil
temperature project should be tested as yeerly records becoma  aval lable.
In i t ia l  atudles end mmparisons  In one atote indicate thct rMermlnstlon
of the mean annual temperature on the bests of only fotcr readings 8 year
glves a significantly higher readlng than when the mzsn P;nsrual  temperature
determlnod from n;ortthly, weekly, or da1 ly reedings. l’he 4 readings a yoar
gave a hlgher reading by 3 dagrees than did delly readings.”

Is

47
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W h e r e  p e r m a n e n t  expensive installations are not justif ied than an ordinary
bucket auger and an Inexpensive sol1 thermometer ($6.00 - $9.001  ore
adequate during the normal course of a soil  s u r v e y  for a selected array of
sol Is at slated Intervsls. The minimum frequency of measurements Is
dlfflcult  to standardize because of varleble sol1 moisture  regimes and
other  aoil-related factors . One conmlttee  member observed on the bosls of
some of hls work that (1) for excessively and well  dreined  tolls the
readings should  bo at intervals closer than once-a-month, and (2) on poorly
and very poorly dralned solls the once-a-month reodlngs  apparently are
s s t l s f e c t o r y . This also has been conflrmed  to some extcn,l  In Vermont where
several years records indicate that the mean annual soil temperature based
on once-&-month rendlngs  verled as nnrch  as 3 degrees frain the once-o-day or
once-a-week.

Obviously  addltionnl  w>ik n e e d ,* to be done in dlffcrent  states to determine
t h e  mInImum fr-cqu+ncy  of reodturgs,  b u t  t h e  rrdterfnl provldr;d  by Friinklln
Newhall  may pr~lde a new InsIght Into  the  dasl red fr@~i:_‘+I)cy  of reudlngs.
His disosssfon  and flndlngs ure inc luded In  th is  report  on ttio page t i t led
l’Estlmeted  Mcen Annual Sol I  Temperature From SelecPed Dai ly Observatlon-
Ame6, Iowa.” T h e  a u t h o r  statas that the table titled 4Gnldance  for
S t a n d a r d  Devlutlon  of Mesn  Ar~a3l Sri1 I Temperotul’e” ,s a stbrt toward
answering the question of hrr>J frequently  sol I tcroporotr!r~~  G;.:+uld  be sampled.
Conslderatlon should be glvon to how wel I the Ames v~iiii~c;.  WI I I aatch  the
locat ion sample  varlirnce  for an aroe &uch as the Marhtei:st R e g i o n .

In sddltion  to auger borlngs for obtclnlng sol1 temperetura  r e a d i n g s ,  a
smell hole can b@ opened to 2U Inches wlth a tile spade end the thermometer
can be Inserted into the side of the hole et 20 Inches. This t?Iso con be
done durlng the preperetlon of f ield proflle de%rIptions. Al though a
continuous  record Is  not  provlded for  a  specific site a Ierge collectlon  of
date can be obtslned during a field season tir durlng a soll s%;rvey  for Q
county. The sol I temperature can be compared as con other pc~roaieters  of
the sol I from one part of a county or state to another part for dlfferent
periods of the year. Thls can help establish sol I temp@retwre zones and
t h e  tempereture  r-cglmo  for different solis wlthln a  c o u n t y  o r  s t a t e .  T h l s
data  a long with other observstions  on texture, nolstur”e rsylr,:~, and other
f a c t o r s  can provide a better bnsls for  In terpretat ions of  so i ls  for  crops
and other uses.

Other means of estimating the mean  annual soil temperrjturo  are provlded In
the Soil Taxonomy of the National Cooperative Sol1 Survey and the pub-
I lcatlon S C S  TP-I@,, Soi I Temperature  Regimes - Their  Char-iuct&IsPlcs  a n d
Predlcteblllty;  ond,therefore,  will not  be  repeated here .

In conclusion,  the procedures and the mlnlmerm number of s~f311  PempWoture
readings WI I I depend on the resources avel lable, the sol Is Involved, and
the precision that 1s needed.

Reconwrend@tlon: Kentucky should analyze their long tern ~111 temperature
date  to  determln’e the varlence  In NLPST  wlthln K e n t u c k y  and other Weas of
similar  climate.
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CHARGE 3

A number of the Irembers  of this committee responded regarding the Appendix
to  the  1971  Repor t  o f  the  Nat iona l  Corrmlttee  9. They felt the material
contalned  therein wils  complete , but that sddltlonai  emph%sIs  needed to be
given to relationships  between soils and the landscape configuration.
Also,  the I971 report recommended  dropping the  solI drrtnbge c l a s s e s .
Some members of thls committee woulcl  disagree with that Y.er~~1~rL’ner~dation,
and they  %re p leased that  the  out l ine  for  this chapter  In Thai  h?w  soi l
survey  msnuai  defines seven soil  drainage classes based [l~zIrtly on soil
color patterns.

An outl ine of the proposed chapter on sol I ~lsture  for the soi I s u r v e y
manual was provided to esch member of the conirtt  ttee prloi’ to the conference
to  provlde  s b%sis for discusslon and suggestlons  on cti,Perat.

CHARGE 4

A lengthy discussion ~6s held regarding this churge r~i:Z Cite fo l lowing
recomnendatlons  wwc proposed,

Recommendation  I L, LeiLoratory  a~zasurcmznts fcr s o l  I  ri$~isti~~.c!  pr.i-sinsters  a r e
wel  I stnndardized and should  be  cont inued W&rcv~-  pii~<ii,Ie. Laboi atory
measurements provitie  no quantitative  data about se~e,~ii;:l  I ciliir,ges In  sol  I
moisture or depth to water table. These are the psrsir;st~s ii,tit vie need
more of to adequately predict soil  water status and to interpret soil  surveys.

Recommendation 2 - Methods to obtain the seasonal m.srclr  of sol I moisture on
different landscapes and the depth to water table fre n~edcd, au;d  they should
be standardized insofar as possible. Recommend that addltioi~al  information
be collected on duration,  frequency, and seasonal change in sofl moisture
sta tus . hbdals of seasonal f luctuation of soil  moisture  status and depth
to water table should be developed based perhaps on rainfell and sir temper-
a ture . Resesrch projects may be needed to provide additional dsta.

2% - Suggested that scasor~al  march of sol I n0lstwre be obfoinad  by use
of a neutron probe, perhaps st depths of 12, 24., 35, 4.8 tnd 65 i n c h e s ;  a n d
that  ~asuremcnfs  be made at I weok  i n t e r v a l s . Perticalar  attention should
b e  paid to those t imes of the year when fhe soil  is at ci” ninr field capaclty
a n d  w i  ltlng point so  that  f ie ld  and Isboretory  macwwrcnts  can b e  r e l a t e d .

2b - Suggested on the bssls of sever&l past studies th&t  water table be
measured only by use of tubes open at lower end lpieesli~{-ei”)  and that
adjacent tubes be used at depths of 1.5,  3.0,  5.0,  and 7.5 feat.

RecoMncndatton  3 - Future sol I moisture status and w&ter  table studies
should consider the total landscape and geomarphlc upproach. Need better
u n d e r s t a n d i n g  of Internal and lateral Hater  movement on landzcupe.

Recormlendution  4..- A uniform definition of perched water  table or  apparent
water table is needed. T h e  appendix to the report of the Nitionill  Committee
9 provides some definltlons that m;ly  serve this purpose.
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Estimating Mean Annual Soil Temperature

From Selected Daily Observations - Ames, lolwa

In a permanent  installation  where soil temperature Is read continuously or
daily It is usual to determlne the average annual soil  temperature by
sveraglng  al I the readings. The mean of a series of average annual soil
temperature then bccomos  the mean annual sol I temperature II&ST). For
other places IP has been suggested that MAST could be estimated by
analyzing a fw (two or more per year1 equal ly  spaced observat ions of  the
soil temperature at 50 cm depth taken over one or several years. What
follows is a quantif ication, for Ames, Iowa, of the above suggestion.

The best,  one-site published record of Ames daily soil temperature at 50
cm depth, runs from mid-I949 to mid-1964 for readings  made at noon. This
gives  I4 fu l l  ca lender  years , 1950  t h r o u g h  1963,  r:hich wre wed. Va I ues
were read for 3 dates, t~he 5th, 15th and 25th for eac;~  z:wlth of record
glvlng 504 daily values. Also for each month the avcrase  of all the daily
values was read.

In the analysis,  the entire sat of dally values was ~xw~~ine:I  eight times.
F o r  the’,14  yews of  record  est imates  of  h’AS1 were n&i;?, I [:‘,er year, u s i n g
36 (all1 equally spaced dates, 2 per year each using IO eqi!al !y s p a c e d
dates and so on, dw,% to ID per year each using 2 equct  I ly spsced d a t e s .
The sample standard deviations (SD1 about the overall mean wre computed
for each sire of group. The overall mean had the value 51,G°F.

Number of Groups Number of
in Each Year of Dates Per

Record Year
Standard Deviation
About O~wa  I I Mean

I 36
2 I8
3 I2
4 9
6 6
9 4

.002

.OlO
0 OEIG
.I75
.305
.580

I3 3 1,840
I8 2 2. I I I

In comparison with 36 dates per year i t  is interesting to note than M&T
estimated by al l  5113 days of record (averaged by the I68 rsnthsl Is
a lso 51.0°F.,  differing only in the 3rd decfmal  p lace .  The sample  s tandard
devlstlon about thls mean is .9%X, slightly lower than for the 36 dates.

The sample SD’s listed above glve the dispersion of individual yearly
estimates of h’AST,  assuming population SD = sample SO. For example, the
probsblllty  is 2 in 3 that a single average of only four equally spaced
50 cm soil  temperature observations would l ie within 16’F. of M+AST.
Slmllarly, a sina le average of 35 or 365 observations in a year wuld  be
wlthln about 1.0 F. o f  EAST.



While the SD’s and examples above show the rather low variablllty of
k&ST, they do not provide a very good method for determining the value of
MAST. It would be better to not assume that population SD is known and
to sample over two or nor-e years. Guidance for such sampling could be
provided by a table based on the Ames variances, see below. The argument
in the left column is N, the number of years to be sampled. The argument
in the top row is K, the number of equally spaced dates used to get a
sample average nnn,uaJ  soil temperature for each year. The entries in the
table are the SD’s of MAST corresponding to each comblnatton of N and K.

Guidance foT.,Standard  Devtation  of Mean Annual Soi I Temperature~_____I___l--__..__~.__~_  __--1-1 l^--o-._l--_l.l--.-  I_lll-

K 365 36 I8 12 9 6 4 3 2

N
2 .96 -97 -98 I .05 I. I3 1.26 1.52 1.78 2 .04
3 .66 .60 .b9 .74. .80 .a9 I .08 I . 26 1.44
4 .55 * 56 .57 -60 .65 .73 .UQ 1.03 I. I7
6 .43 .43 .4..4 .47 .5l .56 .68 .80 .91
8 .36 ” 3’5 .37 .40 * 4.3 .4.Q .!B .67 .77

IO .32 .3% .33 .35 .30 .4,2 5 1 .59 .68
15 .26 .%6 .26 .%i’ 30 -34 IhI .48 -54
20 ;22 .22 .23 .2r; :26 .29 .35 .4. I .47

To use this table select the precision with tihlch MLS1 Is to be determined,
then choose which combination of N and K gives the most feasible program of
sampling. Exnmp I e : S u p p o s e  M4ST is to be determined within 2 1.5’F. with
a probabi Ii ty of .QO. Then SD of MAST must be .91°F. Read the fol lowing
combi  nat Ions: 3 years sampllng of 6 or more dates per year-; 4 years of
4 dates, 5 years of 3 dates, 6 years of 2 dates.

The actual results of sampling will depend on how well the given Ames
variance matches the location sample variance. Probably in the Northeast
Region the variance would be less than in the Mldwxt and fhe preolsion of
est imated MkST greater for a given plan of soil temperature observation.
The variance of MAST Is undoubtedly related to the variance of mean annual
air temperature (haAT). Values for the standard deviation of MUT of 1.28
for mld-.Iowa, I .W for ml d -Kentucky  and .9l for Nw Hampshire  w e r e
approximated fr~wi  the maps of the standard deviation of Imonth ly average afr
temperature developed by H.C.S. Thorn.
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I would recoxwnd  that more long record soi I temperature ctations  be analyzed
for the variance of MAST. However, I  believe ttrst  the present table Is a
start toward wrswring the question of how fr-equently  soil  temperatures I
should be saniplcd.

I
Frank I in New!is  I I
Climatologist,  SCS
Hyattsvi  I le, Maryland I

I
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NATIONAL COOPERATIVE SOIL SURVEY

NORTHEAST SOIL SURVEY WORK PLANNING CONFERENCE

JANUARY 17-20, 1972

Report of the Committee on Soil Family Criteria

The national committee believed that any attempt to develop major changes
in soil  family criteria at this stage in the development of soi 1 Taxonomy
was pointless. Rather, we should evaluate the usefulness of  family
groupings already developed. The charges give” to this committee reflect
this idea and are as follows:

1.  Make a critical review of soil  families to determine if  they
are designed properly to make them useful in interpretive work.

a . Where and how have family groupings (or phases of families)
bee” used?

b . What problems, if any, have been encountered?

C. Do they serve the needs intended?

d. What families are not needed? Consider further the
problems o f  s ing le -ser ies  fami l ies .

e .  Try  to  e luc idate  the  pract i ca l  s igni f i cance  o f  the  fami ly
c l a s s  l i m i t s  ( e . g .  1 8  p e r c e n t  c l a y ,  e t c . ) .

2. Continue the testing of  the validity of  series within families.
Excessive numbers of series in each family may suggest (1)
weakness in the design of the family or (2) inadequate  test ing
o f  v a l i d i t y  o f  s e r i e s .

Each of the committee members were asked to review the charges and report
on each part in which he had experience or knowledge. The response was
somewhat meager which showed that soil families as such have been used
very  l i t t le  in  interpret ive  work . Some thought has been given to such
use by some individuals but adequate trials have not been made.
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The following are comments concerning each charge:

1. a. Where and how have family groupings (or phases of families) been
used?

In the Northeast Region during 1970 families and phases of families were
used as an aid in coordinating engineering hydrologic soil groups. It
was found that the phasing of families was quite helpful for coordinating
this interpretation. A similar approach for the coordination of K and T
values (of the Universal Soil Loss Equation) was tried but was not
successful because of the wide variability within many families.

In New York families were used as an initial step for making interpretation
groups and were found to be useful.
making specific interpretations.

They do, however, require phasirjg for

All the series used in the Northeast Region are currently being placed
into groups of similar soils for interpretive purposes. These groups are
related to the family level of Soil Taxonomy, and each group consists of
one or more families or of phases of one or more families. These groupings
have not been completed but it is hoped that the groups can be used for
interpretive purposes when dealing vith,the  detailed soil map.

From a classification and correlation standpoint, soil families have been
extremely useful as a reference in revising and drafting series descriptions.
Also, as an aid in determining whether or not a series is available for a
“new” soi 1. As indicated by some test mapping on Whiteface  Mountain in
New York, phases of families as reconnaissance mapping unit components can
be useful, especially in areas of new soils where  series have not been
established or it is clcemed impractical to propose new series.

1. b. What problems, if any, have been encountered?

The biggest problem is devising suitable phases of families that are easier
to use than going directly to series or phases of series.

In some cases, interpretations using a soil family as a unit have been
tried and because of the wide variability within some families this
application has failed. The following are examples of wide ranges in some
families and problems encountered if the family is used as a unit.



COKFARISON OF SOILS FROM TILL AND OIJTWASH

Typic Dystrochrepts; loamy-skeletal, mixed, mesic (from New York guide sheets and Broome
County Report)

Outwash
Chenango
Tunkhannock

Drift or till
Oquaga
Manlius

m

Chenango O-3%
3-8%
8-15X

Manlfus -
3-8%
8-15%

Rooting Avail. Filter field
depth water A slopes

4EY+
48"+

3.8"
4.2"

slight
slight

26" 3.4" severe
28" 2.1" severe

(from Genesee County Report)

severe 75 75
severe - -

unsuitable
unsuitable

B level cap. Highway Homesites and
COZY? c l a s s Woodland location properties

90 Is 6' No adverse slight
90 IIe2 6 cond. slight
70 IIIe2 6 II slight

75 IISl 11
60 IIIe7 11

Low B level corn
bldgs. O-S% 5-E%

slight 100 90
slight - -

Gravel
source

good
good

Shallow to
rock

moderate
moderate

Typic Dystrochrepts; coarse-loamy, mixed, mesic (from Broome County Report)

* Woodland B level corn Granular material

Braceville (outwash) 11~1 1 100 good
Bath (till) IIe2 2 80 unsuitable
Culvers (till) IIe2 2 80 unsuitable
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Following is a listing of families with members having a wide range of
properties making interpretations as a unit,  a problem.

1. Families with wide drainage class ranges

a. Aoric  Haplaquepts ;  coarse - loamy,  mixed ,  nonacid,  mesic
Massena - somewhat poorly drained
Sun - poorly and very poorly drained

b. Aeric  Haplaquepts ;  f ine - loamy,  mixed ,  nonacid,  mesic
Kendaia - somewhat poorly drained
Atherton  - poorly and very poorly drained

c, Aeric H a p l a q u e p t s ;  f i n e ,  illitic, a c i d ,  m e s i c
Hornell - somewhat poor to moderately well drained
A l l i s - poorly to somewhat poorly drained

d. Typic Fragiochrepts;  coarse-loamy, m i x e d ,  m e s i c
Sodus  - well  drained
Ira - moderately well drained

e. Udol l i c  Ochraqual fs ;  f ine - loamy,  mixed ,  mesic
Manheim - somewhat poorly drained
Ilion - poorly drained

f . Glossoboric  Hapludalfs;  f ine-loamy, mixed, mesic
Honeoye  - well  drained
Lima - moderately,well  drained

g.  Typic  Fragiudults ;  f ine- loamy,  mixed,  mesic
Annandale  - well d r a i n e d
Califon - moderately well and somewhat poorly drained

h. Arenic Hapludults; loamy, mixed, mesic
Pemberton - moderately well drained
Tinton - well  drained to excessively drained

2. Famil ies  containing  t i l l , outwash  and residual material

a .  Typic  Dystrochrepts ;  l oamy-skeleta l ,  mixed ,  mesic
Chenango - outwash
M a n l i u s  - till
Berks - weathered from shale
Parker - weathered from granitic gneiss
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2. b . Typic Dystrochrepts;  coarse-loamy, mixed, mesic
Riverhead - outwash or  lacustr ine
Lordstown - moderate ly  deep  t i l l
Valois - d e e p  t i l l

c, T y p i c  H a p l o r t h o d s ;  s a n d y - s k e l e t a l ,  m i x e d ,  f r i g i d
Colton  - outwash
Hermon  - t i l l

d . Entic H a p l o r t h o d s ;  s a n d y - s k e l e t a l ,  m i x e d ,  m e s i c
Winckley - outwash
G l o u c e s t e r  - t i l l

a .  Glossobor ic  Hapludal fs ;  f ine - loamy,  mixed ,  mes ic
Wampsvi 1 le - outwash
H o n e o y e  - deep till
Wassaic - moderately deep ti l l

3 . Families containing lacustrine and til l

a. Aeric H a p l a q u e p t s j c o a r s e - l o a m y ,  mixed ,  m e s i c
Lamson - l a c u s t r i n e
S u n  - till

b .  Typic  Fragiochrepts ; coarse -s i l ty ,  mixed ,  mesic
Wil l iamson - lacustrine
Canaseraga - s i l t s  over t i l l

c, Aeric  O c h r a q u a l f s ;  f i n e ,  i l l i t i c ,  m e s i c
Odessa  - lacustrine
Remsen - t i l l
C h u r c h v i l l e  - l a c u s t r i n e  over til l
Brockport  - moderately deep ti l l

d. Glossobor ic  Hapludal fs ;  f ine ,  i l l i t i c ,  mes ic
Hudson - lacustrine
Lairdsv i l le - moderately deep ti l l
C a y u g a  - lacustr ine  over till

a. Entic Haplorthods; coarse-loamy over sandy or sandy-skeletal,
mixed, mesic

Agawam - l a c u s t r i n e
C a n t o n  - till
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4. Families with deep and moderately shallow soils

a. Typic Dystrochrepts; coarse-loamy, mixed, mes i c
Lordstown  - moderately shallow
Valois - deep
Berks  - moderately shallow to shale
Parker - deep to granitic gneiss

b. Typic Eutrochrepts; coarse-loamy, mixed, mesic
Galway  - moderately shallow
Nellis - deep

C. Aeric Ochraqualfs; fine- loamy, mixed, mesic
Angola - moderately shallow
Appleton - deep

d. Aeric Ochraqualfs; fine, illitic,  mesic
Brockport - moderately shallow
Remsen - deep

e. Mollic Ochraqualfs; fine-loamy, mixed, mesic
Varick - moderately shallow
Ilion - deep

f . Glossaquic  Hapludalfs; fine-loamy, mixed, mesic
Aurora - moderately shallow
Danley - deep

g. Gtossoboric Hapludalfs; fine-loamy, mixed, mesic
Wassaic - moderat’ely shallow
Honeoye - deep

5. Families with wide texture ranges

a. Typic and Aquic Fragiorthods; coarse-loamy, mixed, mesic
Potsdam,  Gary - s i l ty  mantles
Worth,  Empeyville  - lacks silty mantle

b. Entic and Aquentic Haplorthods; sandy, mixed, mesic
Carver, Deerfield - sandy throughout
Merrimac, Ninigret - moderately coarse upper horizons

6. Families with wide permeability range

a. Aquic Hapludults;  fine-loamy, siliceous, mesic
Mstawan  - slowly permeable
Woodstown - moderately permeable

I
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1 .  C. Do they serve the needs intended?

Except for some instances where usable phases of families could not be devised
(for example in coordinating K and T values), they have basically served their
purpose,  however,  it  is  believed they would be more useful i f  additional criteria
were used. In grouping the soils of  the Northeast into interpretive groups, it
was found that i f  the following criteria were added the families would serve the
needs better: (1) Bedrock between depths of 20 and 40 inches; (2) Expand the
textural control section of  Paleudults and Paleudalfs to the upper 40 inches
o f  the  arg i l l i c  horizdn;  (3) Use  react ion  c lasses  in  a l l  Ent iso ls  and in
Fragiochrepts and Spodosols (the control  section would require some modification
in Fragiochrepts and Spodosols to be useful) ; (4) S t r a t i f i c a t i o n  i n  t h e  solum
or substratum. The control section to.determine  stratif ication may need to
extend to at least 60 inches. Stratif ication would not be used in Fluventic
fami l ies  and so i l s  in  contrast ing  textural  fami l ies .

Questions have been raised as to what the authors of Soil Taxonomy had in mind
concerning  the  intent  o f  so i l  fami l ies . This is discussed in Chapter 5 of
Soil Taxonomy and because Chapter 5 has not been generally available, the part
dealing with soil  families is as follows (in unedited form):

The Families

In this category, the intent has been to group the soils within
a subgroup having similar physical and chemical properties that
affect their responses to management and manipulation for use.
The responses  o f  comparable  phased,  of all soils in a family,
are nearly enough the same,to meet most of the needs for productive
interpretation of  such responses. Soil  properties are used in
this category without regard to their significance as marks of
processes or lack of them. About 4,200 families are currently
recognized in the United States.

Families are defined primarily to provide groupings of  soils
w i t h  r e s t r i c t e d  ranges in:

1. part i c le -s ize  d is tr ibut ion  in  hor izons  o f  major
biological activity below plow depth in terms of
part i c le -s ize  c lasses  that  are  de f ined  later ;

2. mineralogy of the same horizon that are considered
in  naming part i c le -s ize  c lasses ;

3 . temperature regimes;
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4. thickness of  the soil  penetrable by roots,  and

5 . a few of  the properties that are used in defining
some families to provide the needed homogenity.

These properties are important to the movement and retention of water
and to aeration; both of  which affect soil  use for production of  plants
or for engineering purposes. The differentiae  are discussed in more
detail in Chapter 18.

1. d . What families are not needed? Consider further the problem of
SinElf-series  f a m i l i e s ,

There seems to be no compelling reason to say that any one family is not
needed at this time. Test ing  cr i ter ia ,  however , should be developed so as to
better evaluate possible proposed changes in family criteria which would
either  create  or  e l iminate  fami l ies .

C o n c e r n i n g  the single series families, it  is  believed that they are just as
valid as those families with many series. In all  or nearly all  natural
c l a s s i f i c a t i o n s , examples can be found of unequal class sizes.

1 .  e . Try  to  Eluc idate  the  pract i ca l  s igni f i cance  o f  the  fami ly  c lass
l i m i t s  (e.~.  18 percent c l a y ,  e t c . )

The limits chosen will  not bc! sat is factory  for  a l l  interpretat ions  because
different properties and limits have different weight for the different
uses. If  phases of  families can be devised that are useful in grouping
soils in a variety of ways and arc useful in making many kinds of inter-
pretat ions  then the  fami ly  c lass  l imits  have  pract i ca l  s igni f i cance .
Enough testing has not been done to verify that the present family class
limits are the best.

2. Continue the testing of  the validity of  series within families.
Excessive numbers of series in each family may suggest (weakness
in the design of  the family or (2) inadequate  test ing  o f  va l id i ty
o f  s e r i e s .

This charge is tied in with charges la through le.  Enough testing has not
been made to adequately anwer the questions of charge 1, and until they
are answered we cannot fully appreciate why some families are so large.
If  further testing shows that the families serve their purpose and the
class limits are indeed valid then W C  must assume that either the series
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has not been adequately tested or son~a families are naturally large. Any
attempt in changing or adding family limits to split large families would
also split or fragment other small families if the limits are used
universally as they now are. This creates the dilemma of creating
additional single series families. If the family limits are valid then
those series limits which are the same as the family limits, are also
valid. If it is assumed that the family limits are valid then to test
the validity of series within families, one must determine the validity
of limits that differentiates one series from another. The question arises
as to what is validity and what constitutes a reasonable measure or test
of such validity. The family limits are spelled out in Soil Taxonomy so
we can test their validity by use. Series limits within families are often
vague and are not universally applied, hence, their validity is difficult
to test. A concept should be developed that can be tested.

One member of the committee suggested that it would be easier to test the
validity of a series if the ranges in characteristics were  subdivided into
two parts. The first part would be a listing of those properties that are
definitive for the series, i.e. subdividing families; and the second part
a listing of those properties that describe the series but are not definitive.
They explain what the series is usually like but at a given point in time
are not definitive.

Recommendations

1. This committee has no recommendations concerning charges for a continuing
committee and the committee‘should be discontinued unless charges are
received from the National Committee on soil family criteria.

2. The National Committee devise guidelines to be used for changing,
adding, or deleting family limits.

Committee Members

John E. Witty, Chairman
R. W. Arnold, Vice-chairman
R. J. Bartlett
E. J. Ciolkosz
F. W. Cleveland
M. G. Cline
R. E. Daniell, Advisor
D. S. Fanning
W. C. Kirkham
R. L. Marshall
D, E. McCormack,  Advisor
R. M. Weaver
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*Notes  on Comments Made After the Report was Gi,van

witty:

Garland:

Rourke:

McCormack:

witty:

Zaysch:

Olson:

Schmude:

Holowaychuk:

witty:

Ho lowaychuk:

Googins:

Witty:

Zayach:

There appears to be otierlap in charges between.committee  7
and charge 3, Soil Interpretations at Higher Categories, of
committee 2.

Committee 2 is not the correct vehicle hence committee 7
should be continued.

Suggest committee be continued.

Concerning criteria, the committee report suggests a need
for continuing the committee.

It is assumed the new committee that will be set up to
consider changes in criteria etc. of Soil Taxonomy will
be responsibLe for considering changes in family criteria.

Are families useful?

View families differently - currently not useful.

West Virginia considers both subgroup and family in grouping
soils for interpretive work.

Need to reconsider criteria so as to reduce size of large
families.

Criteria are used universally, if criteria are added to
split large families the same criteria would also split
some small families and adding to the single series family
problem.

Large families are a problem in writing series descriptions.

What is the resistance to adding new criteria for new families?

Naming is a problem if we keep the current convention for
naming families. The names become unwieldy.

Why use the family for interpretations? It is useful for
classi f icat ion.
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McCormack:

Holowaychuk:

witty :

Googins:

Garland:

Zayach:

Garland:

- 11 -

Families do not f it  our needs - not in the precision
needed for interpretations.

Currently we have more interpretive information than
the family provides in this country. There are some
sountries that would be very happy to have the infor-
mation provided by family groupings.

Are useful for low intensitive  surveys in some range
and forested areas.

To make interpretive groups based on the family
requires large number of  subphases of  families.

Some interpretive units will  combine orders.

Eventual ly  wi l l  subdiv ide  to  the  series level. ,

Basic groups will  provide usefulness for most
interpretat ions .
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NATIONAL COOFi3RATIVE  SOIL SW
NORTHEAST SOIL SURVEY  WORK FUNNING COEFEREWCE

January 17-20, 1972

REPORT OF COMMITlEE  ON RISTOGOLS
AWD TIDAL MARSH SOILS

The charges to this ccmmittee  are given on page 143 of the report of the
National Work Planning Conference, 1971. Among the specific charges are:

1. Develop taxonomic keys for the histosols  of the region. 1
2. Evaluate teat data and recommend  if the rubbed fiber percentage for

sapric materials should remain at lO$ or be raised to 15 or 20$.
Additional charges from regional chairman:

3. Evaluate test data to determine if the expression of sulfidic and
sulfuric materials now confined to the HeDi6t suborder should be
expanded to Fibrist and Saprist suborders.

To carry out the charges set forth by the national camnittee, individual
members of the regional ccmmittee  were given specific tasks of sample and
data collection. The chairman gratefully acknowledges their efforts.

KEY TO THE HISTOSOLS  OF TBE NORTHEAST
The key compiled  by Leslie W. Kick, SCS, New York, is found in Appendix

A. It includes all dominant subgroups recognized to date in the Northeast.
It was recognized that this list is probably not complete and others may be
included as found. Most families contain only one series; only three ccntain
two series. The key is based on the current classification system (in Soil
Taxonomy) and does not anticipate changes in the system recanmended  by this
ccmmittee  regarding the sulfur-bearing Iiistosols.

Upper Limit of Rubbed Fiber in Sapric Materials. To evaluate the upper
limit of rubbed fiber in Histosols, several member8  of the committee  were
asked to submit samples of sapric material to the Connecticut Agricultural
Experiment Station for laboratory determination of pyrophosphate  color and
fiber tests.

Twenty samples were submitted from Connecticut, Maine, Maryland, and
Pennsylvania. Three samples did not contain enough organic carbon to qual-
ify a8 organic materials and were emitted  from further study. The proce-
dures followed those recommended  by Lynn and McKenzie of the SCS,  Soil
Survey Laboratory, Lincoln, Nebraska, in the appendix of the Report of the
Ccmmittee  on Histoaola,  1971 National Technical Work-Planning Conference.

The results of the tests are shown in Appendix B. Colors of pyrophos-
phate extracts indicate all samples, except Lackawenna  Co., Pa., have colors
consistent with sapric materials, Of the non-tidal Bistosols,  3 of 12 Sam-
ples contain rubbed fiber contents greater than 1%. Since present limits
are expressed as fractions rather than percentages and acknowledging that
l/10 would encompass a narrow range of percentages, say 8 to 12$, all sam-
ples, except Warren Co., Pa., would conform to the l/10 fraction. If vol-
umes are based upcm field estimates, then it 8eems unnecessary to change
the present limits. If, however, fiber contents are determined by field
test kits or in the laboratory and accurate volumes can be measured, it
would be appropriate to raise the upper limit to 1%.
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The ssme statements probably apply to tidal Histosols but the occur-
rance of sapric materials in Northeast tidal marshes appears to be limited.
Only one sample from Uew Lon,don Co., Conn., was clearly scp.~ric.  T.:c 4 sax-
pies from New Haven Co., Conn., are those from North Haven (See Appenidx
C) snd illustrate a conflict between color of pyrophosphate extracts and
fiber criteria. The colors are consistently 1OyR 5/3 or 4/3 (sapric), but
the rubbed fiber contents are within the range of hemic or fibric materials.
The apparent conflict is probably a temporary one, however, and is due to
rapid changes in materials as they transform from sulfidic to sulfuric ma-
teriels. The organic sediments in this diked and drained area have oxi-
dized for 7 months. They degrade quite rapidly as the pH lowers. The or-
ganic acids extractable in sodium pycophosphate appear to be produced rap-
idly as the material decays, but the fiber contents remain well above the
l/10 limit for sapric materials. Note also the great difference between
unrubbed and rubbed fiber contents.
the rubbed fibers to the l/l0 limit.

In time, oxidation will probably reduce

This pedon serves to illustrate that knowledge of past disturbance of
organic materials can of%en explain anmalies which are seen in test data
on pyrophosphate extractcolors and fiber crmtents.

Evaluation of Fiber and Pyrophosphate Tests. It is appropriate here to
comment on the determination of fiber contents in field tests outlined by
Lynn and McKenzie. Followed in detail, they serve to standardize the meas-
urement of rubbed and unrubbed fiber, and color of pyrophosphate extracts.
To determine the variability among different individuals performing the same
fiber test, a sample was given to each of 6 soil scientists at a recent work-
shop in Connecticut, Laboratory determinations of unrubbed and rubbed fiber
had predetermined that the volumes were k8$ and 2C$, respectively. The
ranges reported by all individuals were b&54$ unrubbed fiber and 20-2%
rubbed fiber. Although packing produced saae variability in the unrubbed
fiber content, rubbing more likely produced the variability in rubbed ccn-
dition because individuals reporting high unrubbed fiber contents did not
necessarily report high rubbed fiber contents also. Half of the individuals
matched the laboratory determinations.

Pyrophosphate colors determined by the individuals matched those deter-
mined in the laboratory or were off only cQle color chip.

Organic sanrples from  tidal marshes create special problems in the deter-
mination of fiber contents. In samples that contain appredableamounts of
silt and clay, the egg-beater stirring time is insufficient to disperse all
the clay. Increasing stirring time to 2 minutes improved dispersion. Also,
the fact that the volumes of silt and clay in tidal sediments msy account
for 5@$ of the volume of the sample makes it Imperative that fiber volumes
must be corrected for the inorganic fracticn. For determining the volume
of mineral matter a bulk density of 1.5 16 assumed.

In sediments containing less than 1% mineral matter, the correction
factor is small and can be ignored.

Classification of Soils in Tidal Marshes of the Northeast. A notable
characteristic of tidal marsh sediments is their sulfur content. It is con-
centrated from sea water by biological agents and is found in several forms,
mostly under a reducing environment created by tidal flooding. E.H. Tyner,
University of Illinois, (personal communication) found that in one of Rhode
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Island's tidal marshes, half of the sulfur was in water soluble fores and
slightly less than h8lf in insoluble organic.for~. Amountc of elemcnta1
sulfur, pyrites, 8nd soluble organic forms were very small.

To determine the distribution of sulfur in tidal sediments of the North-
east and to test the placement of tidal Histosals in the New Classification
System, samples were sent to the Connecticut Agricultural Kxperiment station
for an8lysis. Total sulfurwas determinedby stendardfUicn8n8l.ysis with
sodium carbonate end sodium nitrate (USDA Circular No. 139, p. 14). Total
salts were determined by electrical cmductivity  methods. Unrubbed and
ruXxS! fiber contents snd pyrophosphate extract colors were fran procedures
outlined by'Iynn 8nd~McKenzie in the appendix of the Report of the Comait-
toe on Wistosols, 3.m Nstionel Technical Work Plsnning Conference. Organic
matter was determined 8s loss cp1 ignition.

Appenidx C shows thst total suffur contents exceed 0.75$ (the lower
limit in 8ulfid.i~ materials) in the braclrish water environmsnts of Old Or-
chard Beach, Maine; Rocky Neck and North Haven, Ccmnecticut; and Dellport,
N.Y., and the high salt environments ofgennebunk,  Maine; Barn Island,
Connecticut; Riverhead, N.Y.;.and  Dames Quarter, Wsryl8nd. In short, Sam-
ples f&m virtually 8ll. orgsnic tiers were found to be sulfidic, thus con-'
firming  that sulfur is probably concentrated In all tidel marsh environments
and that the development of sulfur acidity upon draining or drying depends
upon the presence or absence of biological agents which oxidize thesulfur
or carbonate materials which neutr8lize the acidity formed.

According to present criteria in the New Cl8SSifiC8tiOn,  all pedcns Can
be placed in the Sulfihemist great group8 except North Haven, Conn. This
pedon is a Sulfohemist. Provisionally, all sulfihemists and Sulfohemists
are considered Typic. Since the presence of sulfur-is cofisidered more,im-
port8nt than 8ny other property, Sulfihemists and Sulfohemists are permitted
to have any fiber content (Soil Taxonczcy, p. 11-15).

Despite the placement of a2l.1. soils containi
7

sulfidic materiels in the
Hemist suborder, most pedons (except North Haven are composed of fibric
materiels based on color of py-rophosphete extracts. Based on rubbed fiber
contents, however,ranyof these pedons fail to meet fibric requirements.
According to present procedures (Soil l&xonaay, p.&2),"in the event of 8
conflict between estimates of volume of fibers and the solubility in pyro-
phosphate, the solubility should be given precedence because it is more
reliable." Pyrophosphate extract colors then "will" that most tidal marsh
pedons are composed of fibric materisls, even though fiber tests often fall
short of the required volumes (2/s unrubbed and 4/10 rubbed) for fibric
materisls 8nd place them in the hemic category. Only the sUf8Ce tiers or
parts of the surface tiers of Kennebunk end Old Orchard Beach, Maine; Dames
Guerter, Marylana;  and Dellport and DiverheaB, N.Y., are fibric both in color
end volume.

Appendix C 8160 identifies the pedons fran Old Orchard Beach, Maine, and
Barn Island 8nd North Haven, Conn., 8s examples of Terric extragrades.  Cur-
rently extregrades are not recognized within the Sulfihemist great group.
The presence of thick mineral layers within the control section, especially
if they form the base of a "sh8llow" Histosol, IS highly important for in-
terpretative reasons and should be identified in the higher categories of
the ClaSSifiC8tion  System.9 86 in non-tidal Distosole.

’ 68
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To reccmmend changes in the classification system requires scme justi-
fication. To answer the question, "Shad both sulfur end fiber content be
expressed in the classification oftidsl marsh soils?", we .&at first en-
swer the question, "Is fiber content relavent when weighted with sulfur and
all. that it implies?". In drained and dredged spoils, sulfur is very impor-
tant because of sulfur acidity. Wi%&s the fate of the North Raven pedon
in a short 7 months. The sediments transformed frcm fibric, sulfidic-
(determined outside the diked  area) to hemic (by fiber content) or sapric
(pyrophosphate color) sulfuric. This rapid disintegration is not difficult
to visualize when the undeccmposed fibers are suddenly placed in a very
acid environment. Here fiber content is relatively unimportant because it
will soon decompose.

In the undrained condition, however, the sulfur content is a latent
property relative to fiber. The conditi~ of the fibers mey tell something
about the material as it lies in its natural cc&ition and how it may react
to external. pressures. There are several questions that cane to mind rela-
tive to fiber content. Do the bulk density differences between fibric and
sapric.materiels have en effect on static loading? Many undrained marshes
are merely "buttered over" with fill and built upon rather than being removed
and replaced. In some areas developnant  succeeds, but failures due to set-
tling are c-on.

Another question: Do fibric materiels in exposed areas resist naturel
erosion during coastal storms more than hemic or sapric materials? These
questions remain unanswered largely because tidal marshes are unmanaged end
little attention has been given their physical cheracteristics. A classi-
fication system should be based on as many differentiating characteristics
as are significant and practical to measure. Fiber content mey be signifi-
cant, and it is certainly measured with increasing accuracy.

RlxoMMRND4TICNs
1, If fiber contents are to be expressed as percentages rather than fr~c-

tions in view of improved field tests, the upper limit of fiber in sapric ma-
terials should be raised to 1%.

2. If colors of pyrophosphate extracts continue to t&e precedence over
fiber tests because they are more reliable, Sulfifibrists should be recog-
nized &s an additionsl great group of the suborder Fibrists.

3. Extragrades should be added as needed at the subgroup level. At
present, the Terric extrsgrade is needed in the Northeast.

4. The Connnittee should be continued to develop consistence and mois-
ture terminology for describing organic soils. (These subjects were not
completely developed during the conference).

COMixITTSR MEMBERSHIP
D.E. Hill, Chairmen*
L.W. Kick, Vice Chairman*
J.M. Allen*
L.J. Cotnoir
R.L. Cunningham
J.E. Foss"
G.J. Latshaw

* Present at Committee meeting

E. Neumann
E.J. Pedersen
N.K. Peterson*
R. Shields
W.J. Steputis*
J.C.F. Tedrow
J.E. Witty
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The key is related to the lettered element8 of the key used iB Chapter II of
the unedited text of SOIL DUCtiOMY, with family and series Placements  made
where possible.

JA FOLISTS
No series of FOli8t8 are reccgnieed at present. They can be fcwnd at high
elevation8 in the northern states of the region.

J-B

&&~Ofibri8t8
Cryic Sph8gnOfibri8t8; dy8iC
&?miC SphaQlOfibri8t8; dySiC, frigid
Hamic SphaSnofibriat.8;  dyslc, mesic
Typic Sph8gnofibrists; dy8iC

(tinnamed--Mei)

[E&d-44%)
(Waskish) (Unnamed--Me.)

BOrOflbri8t8
mc=brists; dyeic
Terric Boroflbriets; aandy, mixed, GuiC
Hemic Bbrofibrists; etic

Vasselboro)
Togus)
BrOPhy)

&%3difibri8t8
TY3iC &diflbri8t8; eUiC, meSiC
GiC Medifibri8t8J dysic, me8iC
SapriC tidifibri8t8; eUiC, me8iC

:&named--Me. Pa.)
(lamed-4de.j
(Unnamed--Pa.)

JC HEMTSTS

APPXNDJXA--XEYTOHIS'I1(lSOLS  OFTK3NOF?I'H@3T-_I-

JCB

JCE

Sulfih&8tS
Typic Sul.f'%hemiats; euic, frigid (4)
%iC mqhemi8t8; eUi!; mS8iC

~ic’~&heUii8~8;  8kiy, mixed, euic, me8iC
Tyg& Smhemi8t8; 108IUy, mixed, eUiC, me8iC
Typic 8ulfihemi8t8; euic, thermic

Unaamed--Me.)
Unnamed--N.Y .)

No Terric 8Ubg?FOUps currently recoguized,  but padon from Old Orchard
Beach, Maine* end Barn Island, Cam., tire Mmslde2ed:Terr%c (See"'
Apyefidix,C) 1 .

Typic StifOheUIi8ts; loamy, dy81C, me8iC (Unnamed--Corm.)

No Terric 8UbgrOUp8 currently recognized, but North Haven pedon 18
Terric (See AIrpendix C).

(Greenw&d)

I
Rifle)
Sebago) (Unnem6d--Me.)
(Unnamed--Me.)

Bmuldy, mixed, euic (Unnamed--Me .I
mixed,  euic (Tacoosh)

78

Boroherni8ts
Typic Borohemista; dysic
Typic BOrOhemi8t8; eUi0
Fibric BOrOhemi8t8; dy8iC
SapriC BOrChemi8t8; dy8iC
Sapric Terric Borohamists;
Terric Borohemists; loamy,
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Terric Rorohemists; se&y,  mixed, dysic
~Llmnic  Borohemists; diatanaceous,  euic
Limnic Borohemists; marly, euic
Limnic Rorohemists;  coprogenous,  euic

(Unnamed-  & . ,) ..‘:i
: (Unnamed--Me.  )

JCG Medihemists
Tvpic Medihemists; euic, mes$c (Unnemed-  -Me. )
Ty& Medihemists  j dysic, meslc :
Fibric  Medihemists;  euic, mesic

fJr&_z-2.1
ame -- ., pa.1

Sapric Terric Medlhemists;  loemy-skeletal,  mixed, euic,  tnesic

Terric Medihemists; sandy, mixed, dysic, me610
[z;--$:]

Liumic  Medihemists ; coprwenous,  euic, mesic (Caron) -- ,  T

JD SAPRISTS

JDB Dorosaprists
Typic Rorosaprists; euic
Her&c  Rorosaprists; euic

{ICup;on$ylyeville )
aron e

Terric Rorosaprists; sandy or sandy-skeletal, mixed, euic
(Tawas ) (Markey )

Terric Borosaprists; sandy or sandy-skeletal, mixed, dysic  (Dawson)
Terrlc Rorosaprists; loamy, mixed, euic (Cat&o)
Lithic  Rorosaprists; euic
Limnic Rorosaprists; marly, euic I

ChQPeny)
Rondeau)

JDD Medisaprists
Typic Medisaprists; euic, meeic (Carlisle) (Houghton)
Typic Medisaprists; dysic, mesic (Unnamed- -Fe. )
Fabric  Medisaprists; euic, mesic (Unnamed--Pa.
Remit Medlsaprists;  euic, mesfc (unnamed-47%. 1
Terric Medisaprists; sandy or sandy-skeletal, mixed, euic, meslc

Adrian)
Terric Medisaprists; clayey, Ill&tic, euic, mesic Willette)
Terric Medisaprists; loepur, mixed, euic, mesic iFalms) (Linwocd)
Terric &&saprista; ssncly or sandy-skeletal, siliceous, dysic, there&c

(R=lico)
Remit Terrlc Medisaprists; sandy, mixed, euic, meslc (Unnamed--Pa.)
Llmnfc Medisaprists; coproSenous,  euic, mesic
Linmic Medisaprists; marly, euic, mesic

c(~Unna~~j-pa. 1

Fluvaquentic  Medisaprists; euic, meslc (Unnamed--Pa. )

OTHER  SOIL3 ON TIDAL EIARsmS

Hydrsquents
No subgroups are currently recognized.

Sulfaquents
No subgroups arecurrently recognized, ’ Pedon’.fr-dn’;Be~~~~,:~I~Y,  1 bcrders i
a Sulfaquent;.because,.~f  low organic matter (See Appendix C).

Sulfaquepts
No subgroups are currently recognized.
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APPENDIX B--PROPERTm OF SOME SAPRIC HORIZONS

LXATION IUCHXS COLOR
DEFTH l:THH20 PYRO-

Crawford  co., Pa. ,J.o-22

Lackmama Co.,Pa. 29-36

Varren Co., Pa. 40-60

York Co.,Me. 6-10

II 10-25

II 25-46

Oxford Co.,&. 7-22

Micmico Co.,M. O-8

Korcester Co.,iM. o-12

/f 12-24

Tolland co.,c!t. (1) o-12

Tolland Co.,Ct. (2) O-12

5.5

5.4

5.3

3.2

3.3

4.0

4.3

3.1

4.0

3.3

4.6

5.6

PHOSPHATE
EXTRACT

7.m 3/2

1OYR71.3

XJYR 5/3

7.5yR 3/2

7.m 3/2

lOYR 4/3

1OYR 5/3

7.m 4/2

7.5uR 312

7.m 4/2

lm 4/3

1Om 212

NW Lo&cm Co.,Ct. 40-55 6.1

New Haven Co.,Ct.w O-7 2.8

11 15-24 2.5

11 39-42 2.6

II 55-78 2.5

O . M .
dd
-D RUBBED CIASSIFICATION

FIBERFIBER
4% vol $ VOl

77.0 16 8 Sapric

95.5 2 8 10 Hemic orSapric

86.8 44 28 SapricorHemic

96.6 38 2 Sapric

96.7 14 2 Sapric

63.2 24 12 Sapric orHmic

93.4 36 2 Sapric

36.8 32 2 Sapric

36.1 20 1 Sapric

36.9 32 2 Sapric

84.1 44 10 Sapric

79.3 56 12 SapricorHemic

TIDAL M&RSH

1oyR 4/2 61.1

1OYR 5/3' 43.8

1OYR 5/3 29.2

lOYR 5/3 42.6

loyR 4/3 30.1

24 4 Sapric

83 a Sapric 0rEemic

48 26 Saprlc 0rHeui.c

74 38 Sapric orFibric

73 21 Sapric orHe&c

* Underlined data are non-sapric charwteristics according to present standards

** Diked end drained 7 months--Estuarine
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APF'EJJDIX C: FROPERTISS OF TIDAL E@RSH SEDlN~iTS OF TRZ XORTHEkST (Cont'd)

DEFTH INITIAL'UNRUBBED RtJlBED PYRO. ToTAt O.N. TOTAL cIssSIFICAT3a?
INCHES pH FIBER+ FIBEW* COLOR SALTS $ SULFUR Present:Proposed

Dzmes (?U;tier, Md.
~inccmpl4e padon)

o-3
8-16
16-24

Lcllport, :i.y.* O-7
7-15

15-20
20-48
48-54

Riverhead, N.Y .+ky O-EL
11-52

1:l I$,0

2;
6:4

-_-
me_

__..

^__

1oyR 7/2(F) 15,440
1OyR 7/2(F)
UYR 7/2(F)

20,475
21,125

59.8 1.21 SUlfihemiSt  2 eUiC j’
54.7 1.78 music OR Sulfifibrist,
60.9 2.99 euic mesic

lOyR 7/2(F) -_

loyR 7/2(F)
36.0 0.50

-_ 27.9 1.02
IOYI( 6/2(~) -_

lOyR 7/2(F)
53.8 2.84

__ 23.5 1.18
me-- __ 8.6 0.91

xx? 8/2 F
lOYR 712 FIi

-_
__

20.3 0.68
22.2 1.34

ppm

52-65  mm_ __ _____ __-_ -_ 14.5 1.81

Corrected for volume of inorganic fraction.

Incomplete dispersion--urn-&bed fiber contained a smsJ2 volume of clay pel.lets.

'lypicSulfihmist,euic,
mesic OR Typic Sulfr
fibrist, euic, rnesic

2
rypic Sulf'ihersist, euic,
n!esic OR Ipypic Sulfi?
fibrist, euic, msic
(Near a Sulfaquent due
to low organic matter
content)

New York samples sent for sulfur analyses were collected in plastic bags and 6 months elapsed between collection
and analyses. Materials in the bags oxidized (low pX) and partially dehyydrated.
conditions and could not be used to classify the pedons.

Low pH's did reflect initial

tion and are not reported.
Total salts were also abnormally high due to wapora-



DEmH IXITIAL LNRUBE!JD
lX!HES PH FIBER*

o-9
S-19

g:g
60-80

OldOrchardBeach,  W. o-6
6-22

s.32-n Island, cowl.
(cznd below  40” )

E--&y Neck, Calm.

IpvthHaven, Conn.
(!%Zecl and drained
c.L3y Pit; 5-7 feet
of tidal marsh sedi-
r :ts as overburden)

22-53

o-3
3-16

16-30
30-M

:::0
20-29
29-40
40-55

;I:,
15-24
24-39
39-42

l:i ~20

2::
2:;
6.7

5.3

::::

2.:
6:2
5.9

:*;
215
2.6
2.6

:::

$
66

E
54
__

88
58
--

68

$
42

46
72

E
24

84
70
48

7;

RVBBED FYRO.
FIBER* COLOR
%

34(F) :I.~ 7/‘2@)
24(H) 1oyR 7/2(F)
30(H) mm 7/2(F)
38(F) KJYR 8/2(F)
_____ ___________

TOT&L ‘LO 3. TOTAL

sALTs $ $7PW 0

.29;800 72.8 2.20
24,375 63.8 2.69
24,375 59.9 2.96
22,750 28.9 1.00
22,425 15.5 1.01

40 I F) 1OYR 8/1(F) 405 30.5 1.01
26 H) XXR ~/I(F)
_____ ---~--~--~~

z Ii;t
26C-1)
30(H)

30(H)
28(H)
24(II)

1oyR 7/2(F) 26,cm
I.CKR 7/2(F) 26,m
1OYR 7/2(F) 22,425
lax e/2(~) 22,100

mm 8/2(~) 850
mm 8/i(~) 1,410
iom 8/l(~) 720
10~~ 8/l(~) 920
1oyR 4/2(s) 320

39.8 0.68

72.5 1.81
84.4 3.41
92.0 2.95

z?: f-z. .

41.2 1.10
46.4 1.07
29.2 1.09
16.3 0.92
42.6 2.26
37.3 1.99
22.8 1.37

* Corrected for volume o.? inorGanic fraction
** Twomplete d?spersion--7nrubbed fiber contained a smeJ.l  VO~UUE  of Clay pe.Uets.

cTI,AssPIcATIoN
Fresent:Proposed

TypicSulfihemist_,w&,
frigid, OR mic Sulfi-
fibrist, euic, frigid

Typic Sulfihemist,
w,*,fri@;idoR
Terric Sulfifibrist,
sandy, euic, f&id
Tx.r~icSulfihemist,
Sanay, euic, mesic OR
Terric sulfifixt,
sandy, en&, m e s i c

rypic Sulfihemist, euic,
mesic, OR Sapric Suii
fibrist, euic, mesic

Typic Sulfohemist,
loamy, dysic, mesic OR
Terric Sulfosas,
lcemy, dysic, mesic
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1.

2.

3.

4.

5.

6.

The next Northeist  Ccadttx2 cd Eexiiir~k Wils, Teciknical I~loncqraphs
and Soil Survey l&oratiry lnwstigatio~ls  could evall~lte existing
ix~~chnwk re@rts a..d i.nq~Liri ES ti wiilether they satisfy existing
neccls. This would i~~clude hw they arz used and whatn&hods wigixt
bc considered for updating then.

Technical wxqraphs are not bzing dw&opzd. lhis is such a wxwnzntal
task tllat it isnst likely such a KXXKgE@il  will ever bz publish~.
Perhaps the narre lWimica1 M_wqra@s should hz rerroved from the nzwe
of this axwiittee.

Much latxxatory illfonwation  avxi.l&le a,] soils cai1 h2 put iuto soil
survey rqorts. Ihwer, dw to empirasis  011 keeptiq the wlwe of
published soil survey n?pxts to a ntiiimuln, this infonwtioil is hst
incorporatedintobenchmark  soilnqxxts. They shouldbe continwd
for this puqxxe.

State soil scientists need to keep &r~ast of the correlatiorl changes
for benchmark soils listed for their statis. This stuuldb nqxxted
to this ccmmtittee chairman bi-annually for updating the list. The
Principal Soil Qrrelator at Uppzx Darby has agreed to assist on this.

A master list of soil series characterized was prepared in about 1967.
This list needs to bz updated.

A national list of the expertilt station soil characterization
laboratories should ba pnzpared and kept cutxent. 'his oould be an
activity of this wllittee at the national level with assistance
of the regional carmnittees.

77
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I Camittce t+dxrs:

I Keith1 0. Schmude
(:himtan - Cmmittee 0, Northeast Soil Survey Work Phnninq COnferen=,

.1anuary,  1972 - lhdm.xk Soils, lbdmical Soil Mnoqr*s and Foil

I Survey Laboratory Invxtiqations

I John  D .  Rourke
Vice-ChairTmn

I All SCS State Soil Scientists in Northeast in cooperation with State
E$xxim?nt Statian Wpresentatives,  and E. J. Pedersen
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w location for each .saries is in the state m&r which it is listed.
Series followed by a stati mm were fomrly claimd by the state thus
identified. Example: Hollis - ~Hwas fonrerly a bcnclmrk soil for
NewHampshire.

Connecticut and Phcde Islald.__-

Dzlawae and Maryland-

&iile
Nzltsville
Chester
Cin:istiana
Elkton - N.7
~allsinqton - NJ
llaqerstmn z/
IfXfOt-2

Ieonardtcm

Kentucky

I Crider
F&n

I Jefferson
I&v?ll
Maurv

Maine

Biddeford

I Buxtcn

Newark
NOlill
Shelccta
Tilsit - Wa
whi.t1c?y
Zancsville

caribou y
ElmJd
Henroll 2/ - MI
Plaisted-
scatixn

r4assachusetts

.&%G11  - MI
lkdckire - Vt.
Ghucaster 2/
Hadley - vt:
Hinckley

Naw Jersey

Adelpida
collinqton

tw? York

Idain..
Allis - Pa.
Amnia
Canandaigua
Caneacka
c&!mqo
m11zx!r
moltton- vt.
Iurdin
Middlebm - Pa.

Paxton IJ
Peru
Shapleinh
WaM
Wmabridcre

Cquacta - Pa.
Papakatinq
Phelps
Ped Hc&
Ticx7a
Unadilla
Volnsia

7.9
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Delaware Sp.xilil study of tidal xx=& seas to differentiate
classes (reported previously).

Kentucky

M-line

Sx&es of G saries in Usix?~n I;ci~tucky wee collected
fur -rsa silk r,&izralcyicjl  &te&.n&,ons. In nust
cases nxineralcxjy ws I&&. Ciiaracterizatioi~ sa@es
were taken fl\;ll the folloxing bnchllark soils in Kentucky:
Cridsr - 4 pmfiles; Jefferson - 3 profiles; N.swark - 2
profiles; Nolin - 9 profiles; Shelocta - 2 profiles; and
Zanccvillc - 4 pmfiles.

30 soil s;lr&s representihg 10 soil series sent for
spodic horizoil  idailtification, data not yet reozivcd
fra11 Iabratory. 5 sites of Buxton series sampled
and data &zained except Cvr Fk in spdic horizon.

Maryland Appmmatciy 130 wii piuf'iies  ~~pxeseiiting  41 soil
series, ccxnpletely .5~1alyzed for physical and chcinical
propztkes. clay n&-Iera analysis has been done on
at least 30 soil profiles.

Massachusetts June, 19.10 - Sa&ed 9 profiles of soils dewloped in
coarse silty alluviuia includinq 5 sites of the Iladley
series, 2 sites of tie Winmski series, and 2 sites
of the Lirrtirick  series.

New Ilampihirr  22 smllples cullected for tidal nil soils study to
deLetEmine potential sulpliux acidity. Sites wem selected
for careful nxx&olcyical study and for sampling to
abtain needed data for classification and use interpre-
tation. l\Jo Glou~ster pedons wer= sanlpled in May, 1969
for spodic horizon identification as previously reported.

NewJersey Partial characterization cxxnpleted on 2 of 4 profiles
collected of the Collington series and one profile
collected of the Eve&cm series. The CmtonandKeyport
series have been sampled.

New York Cossayu~m, IQmardston, Nassau and Ilartland canbic vs.- -
entic spoclic character. (Reported previously).



I’
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

APPKNDIX II CONTINUU)-

verTmnt

Virginia

West Virginia

Ilulk of Mxxirtory work this past year on pmblen~ solving
plus specific studies on grou+ of soils (shale and
lilk2stone). Reference to up-to-date lab data: "Soil
Characterization", The Pennsylvania State Miversity
Agricultural Experinent Statiosl, July, 1971.

Nassau, Dutchess (nrxderately deep variant), Dutchess,
Demardston, Pitt&own, Stissing, Mansfield (all reported
previously), Windsor, Mawam kn5ant), Suncook, Belgrade,
hartland (Madilla), and Deerfield.

About 1,200 soil sz@es analyzed in the Experimfnt Station
soilsurveylaboratory.

Sampled selected horizons of the Teas and Rushtcwn series.
Samples new at Lincoln, Nebraska, for special study on
determining percent and characteristics of axrse fragnonts
in shaly soil materials (intermsdiate disaggregation
procedurebeingdevclopedby Dr. Grossman).
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REPORT OF TIlR CCGRR3XWU!C AGRXUL!lWlAL EXPRRIMR"?t'
STATIOR REPRRSEXTATIVE

David E. Rill

Activities in the Department of Soil snd Water have been largely
devoted to projects related to environmental quality. Meny have been
related to soil survey in the interpretative field. Four of these projects
have been discussed in the report of Ccmmittee I on Environmental Soil SCi-
ence. They are sunmu-ized here as follows:

1. Six Connecticut soils have been treated with synthetic sewage treat-
ment plant effluent for two years to determine their renovation capacity.
k~dysiS  of leahates collected enabled us to predict the renovation Capa-
city of the scL:s in Litchfield County where new installations are being
prepared for tertiary treatment of sewage effluents.

2. Studies have been conducted for two years to determine the "Safe"
leading rates o: liquid poultry manure applied to forest land. A complete
ey.tems analysis enables us to determine the fate of N losses to the air by
vol.atilization,  r,torage  of N and P in the soil, utilization of N and P in
white pine and deciduous forests, and leaching of R end P to ground water.

3. Amtker project has related the effect of drainage classes, drought,
end defoliation on tree growth end mortality. Eight permanent plots are
examined at lo-j.ea.r  intervals to determine ingrowth, rates of growth, and
mo:tslity of individual trees. The results shorthat forests with more di-
verse species are developing from the oak-hickory forests which developed
from the great chestnut stands.

4. In hydrology studies, we have also studied the pattern of moisture
flow in soils with textural discontinuities, especially those with fine tex-
tures overlying coarse textures. The wetting front becomes unstable at the
textural interface and breaks into narrow wetting columns which move rapidly
to the water table below. This instability provides a mechanism to allow
smaller volumes of water to penetrate deeper than would have been possible
had the wetting front remained stable and wetted the entire volume of coarse
material.

5. As participants in the Connecticut Geology-Soils Task Force, repre-
sented by state and federal agencies who collect and publish earth science
data, we have campiled 27 overlay maps for a quadrangle-size area in North-
central Connecticut. The maps display soil, water, surficial, bedrock, and
land use data and identify areas which have limitations for specific uses
imposed by natural conditions. The Task Force is preparing a publication
(Corm. Agr. Exp. Sta. Rull. Series) for regional and local planners to demon-
strate how integrated data frc~ the earth sciences can be effectively used
in planning decisions.

6. Studies of the fate of phosphorus introduced into subsoils by sep-
tic tank systems are also being conducted. Phosphorus absorptive capacity
of subsoils are being determined in the laboratory and ccmpared with opera-
ting systems of known duration snd use.
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NATIONAL COOPERATIVE SOIL SURVEY

NORTHEAST SOIL SURVEY WORK PLANNING CONFERENCES
January 17-20, 1972

Report of the Kentucky Agricultural Experiment Station Representative

The Kentucky Agricultural Experiment Station supports the cooperative
Soil Survey mainly by laboratory analyses of representative profiles. The
profiles are sampled jointly by USDA-SCS and Experiment Station personnel
regardless of the agency initially initiating the project. Progressive
napping is performed by the USDA-SCS personnel.

Thirteen progressive detailed standard soil surveys are in progress
(in 1971). Final field reviews were held in two survey areas that encompass
five counties. One final soil survey, Nelson County, was received from GPO
in FY 1971.

Fifteen profiles were sampled for characterization studies. Chemical
characterization of 8 previously sampled mountain soil profiles were completed.
Ten previously sampled alluvial soils were chemically and particle size charac-
terized. These alluvial soils show quite similar particle size distribution
regardless of the alluvial system of occurrence while their chemical properties
tend to reasonable uniformity within a given alluvial system, but significant
differences between systems.

Eight profiles, sampled in 1970, from southwestern and south central
Kentucky were characterized to determine loess  occurrence. These soils,
Bedford, Crider, and Zanesville, strongly suggest the presence of loess because
the upper 2% to 4 feet are strikingly similar while the lower horizons are very
different. All profiles indicate a lithologic discontinuity by differences in
feldspar content; in Zanesville and Bedford soils by particle size distribution;
and, in Zanesville soils by striking differences in CEC and magnesium content.

Daily soil temperatures at 4 and 20 inches are being reported from 16
sites by the weather service facilities. These data are published in the
Kentucky monthly weather summary. The Mesic-Thermic break lies in the general
vicinity of the Cumberland and Tennessee Rivers in Kentucky. This line will be
more precisely located after a slightly longer period of record.

H. H. Bailey
Agronomy Department
University of Kentucky
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White Sp~,ur:e seedlings grown in pots were subjected to six nitrogen
levels (cl--5L me. per. liter). Soil and plant tissue are being
aIlalyZed.

A water culture technique was used to study the efficiency of
different so~drces of' nitrogen in regulating the nitrogen
nutri~tion of White Spruce.

Some spot sampling was done in some forest fertilization plots
to check arly changes; in available nutrients and pH. No measurable
differences were noted. This was the second growing season
f'ollcuing the fert.ilizer applic,atiorl.

Some soil water samples were taken in an area where a forest
fertilization study was to be established. Due to a drought the
attempt to get fall water samples was unsuccessful.

Plot. sampling of the soil in an ar'ea to be used in a cooperative
fertilizer  study with the Forest Service was completed. Ferti-
lize? hiill be applied next spring.

Some preliminary work was started on checking out the soil
suitability Fatings of soils for the growth of spruce. The soil
types are being checked against 20 year growth data.

PrepaTecl by: R. A. Struchtemeyer  l/4/72

Soil Mineralogy Research
Department of Plant and Soil Sciences

Unive,rsity of Maine

The mineralogir:al composition of Perham arld CaI~,ibou soils is
heirlg studied, The distribution of clay minerals will be
irlt.t:l,preted irl terms of weathering and genesis of the soils. The
niirle_:1alogir:al information is also used in physicochemical  studies
ril' the soils.

ltls mirlsralogy of seven lndian soils has been studied. The
duminat.iny mineral in the lateritic soils was kaolinite. In the
alluvial soils illite and montmoriilonite  were the dominating
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minerals In ths warm and semiarid climate with alternating dry and
wet seasons, hydrolysis of the silicates in the alluvial soils
occurs while the soil is wet, hut because of poor drainage and
high ground water table, release SiO

$
and bases are prevented from

being washed out of the soil. Durin the dry period the soil
montmorillonite  can he formed from a primarily illitic material.
Kaolinits was found to be the predominant clay mineral in the
red soils formed from granites and gneisses. It was suggested
that the red soils have developed in material eroded from an
old laterite  layer covering southern India during the two latest
epochss of the Tertiary period. The silt and clay fractions of
black soils were in the black soils, silica and divalent cations
are not leached to the same extent as in the red soils. The
soil solution is therefore enriched with weathering products and
has a C/Al ratio conducive to the formation of montmorin
miner,als.

Manuscripts Prepared:

Lotse, E. G., N. P. Datta, K. P. Tomsr, and M. R. Motsara.
1971. Mineralogical composition of some red and black
soils of India.

Datta, N. P., E. ti. Lotse, K. P. Tomar, and M. R. Motsara.
1971. Clay minerals in some lateritic  and alluvial soils
of India.

January 13, 1972
Erik G. Lotse

Soil Research Data -- F. E. Hutchinson - 1970-71- --
When limed with varying rates the exchangeable aluminum content
of an acid Caribou loam (pH 4.2) decreased 1.3 me/100 g. at
15% moisture. At 22% moisture content the corresponding Al
decrease bias 1.4 me/100 g. in the O-6 inch layer. The decrease
in exchangeable Al level in the 6-12 inch depth of this soil
at 22% and 15% moisture contents was 0.9 and 0.7 me/l00 g.
respectively for each unit rise in pH.

lhe c.oncentration  of Al in the soil solution at the two
moisture contents was unaffected by liming, but manganese (Mn)
content of the solution decreased from 0.81 to 0.02 me/liter
as lime rate increased.
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Erwiromentall~  Oriented SoiLPlant  Research-_---_--~- I_--- - - - -  -__-, --____

c. 5, t3rown

1” Rfrent, :;l,udies ~~~unducted  wi th  da i ry  f lu id  manur’s. Determination
nf rlut.rient c:unt2erlt  a r i d  mar,ronutrient (N, P, K) rcc:c~uery  w h e n
app l i ed  1.c field plantings of t.imot.hy  and  sudangrass .

2. Studies l,elat,irq  to t.he  establishment, artd maintenance of
vegt?t,ation  or! higtiway slopes corlstruc:t.E,d  withnut added tup-
suil e Timing ar!d frequenr:y  of N fert,iliratiun,  and tha r,ecycling
nf N by unremovad grass uaget,ation  are primary ubjectiues.
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SOIL SCIENTIST CERTIFICATION PROGRAM
A REPORT TO NORTHEAST SOIL SURVEY

WORK PLARNIIE  CONPIDRNCE
BY

MAINE SOIL AND WATER CONSERVATION COMMISSION

The Maine Soil and Water Conservation COrmniSSiOn has developed

legislation for a certification program for soil scientists, a program

similar to the certification of professional engineers. This move was

prompted by the number of requests for on-site investigations presently

being received by our so5.l  and water conservation districts. Maine is

faced with a shortage of soil scientists whose time can be devoted to

making these on-site investigations, and hopefully, a certification

program may induce qualified individuals, including those not in state

or federal employment, to perform soil investigations as a consulting

service.

The proposed legislation for certification distihguishes,  by means

of definitions, an individual and investigations of a pedological nature

from individuals and work in soil mechanics, a field of greater concern

to the engineer, The program calls for a board of registration which

would receive and verify the qualifications of an applicant for certi-

fication, and would handle the general business of the certification

program,

A two-part examination, consisting of a four-hour written and a

four-hour field exsmination,  may be required of qualified applicants.

An applicantls  professional training and practical experience determine

his qualification to take the examination, In the case of individuals

with many years practical experience, certification nmy be made without

examination. This exemption from exam would  also be applicable to

individuals with Soil Scientist Certification from the Soil Science

Society of America and who are otherwise qualified,
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Soil Scientist
Certification Program
Page 2.

Our objective is to create a means by which individuals qualified

in the area of pedology may become recognized for their professional

competence and to encourage such individuals to perform soilinvesti-

gation services in Maine. Even though we tienthis program as a means

of solving a manpower problem, we also realize that such recognition

through certification could bring stature to the soil scientist pro-

fession.

Kenneth G. Stratton
Soil Scientist
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fjE PClRl Clf .THE- MARYL~ AND AGR I TLIL 1 LlRAl~
STATION HE~PRt-SENTAilUE

PedoEnic: and Gf?omo@lic-: Relatio,.!s'.lips nf Assnciated Palsudults-T-- -- ---.----- --- ----_-_- --- ---_________
in Southern Marylarrd.__- ------- --_.- ---._ (W. R. Wright: Ph.D. prrlgram)

This is a study of old (Yar,mout.h ur older) sails in the Coastal
Plain loc:at.sd un a landsc.ape position with soils derived from
late Wisc;orlsin  age mat,el,ial. Prufile dt!sr::riptio:ls  arid laboratory
analyses of samples f+flU c:m or deept'~, st~c~wed definitt.!  wt!ather,ing
trwds in t.hssE soils. A hypothesis c:onr:erniny  the formation of
retiwlate mot,tlirlg  in c.ert,ain Ultirjols is also pr,rJposed.

Soil C:harar:teIiratirln  Studies of Ma‘ur coil Serie-----._- _ _-J
TparL-'~~-~;'-ii~-~~~~~~~"  s M-S. pr.og,:amr

__ ti___ _____L G Marylarld-- ---

A study inj t.iated irl 1966 tu inurst,igat,cx  %U important soil
series in Maryland io r:omplet~. A preliminary draft. r:opy of
the field snd laboratoFy data on 70 profiles has been c:irculated.
A draft copy of field and laboratory data cln another 62 pro-
files sampled from 195U-66 has also trt!er, ciwtllat.ed,

Accurac;y of F~ield Textures--_--_ .-_ _---- - - - - - -

Accurary of field textures is of vital L:OIIL'S~~I tu soil sc.ientists
thus, a st.udy was made tu determine reliability of field textures
as compared  to the pipette method ir~l t.he ,laboratury. The per-
r:entage agrst!ment of field textures with laboratory ,rssults was
about, Xl%, tlut. alluwing a 4% leeway arot~nd a paI~,tir:ular textural
c~klass increased ar.curacy to 67%.

Wr?rmir.ulite Determination on a WhulE!.-Soil Oasis and a Stud of
~‘E1~h~aEteTistT~~~~-~i;~~~l  Middleto; fi~i~y-%lls.--- _____~h;;Tj,_,;;o,.,,“,~_____  .---------  ----
Coffman:

__::_---&-E.

A pr~ur:edt!re  has beer1 developed for tt!e LIetervirratiurI  of uermi-
r.uliLe cln a whole-snil basis hy cal:iun-ex~harlge  measurements.
This method has hew used to study Ltle mineralogical character-
ist.ir:s uf \,ermirul.ite-.~ir.h  upland soils from t,he Middletown
Valley elf Naryland, ar!d has showr~ a large por~,t.ion of the
vsrmir:tIlite t.n be ir1 t,he silt and sand fractious of t.hese soils.
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Projects currently underway include:
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1.

2 .

3 .

4 .

5 .

6 .

7.

Y i e l d  S t u d y ,  (C. 8. R o b i n e t t e :  M-5. p r o g r a m )_-_ - - - -
T h e  p u r p o s e  o f  t h i s  r e s e a r c h  i s  t o  impr-ova y i e l d
p r e d i c t i o n s  o n  cert,ain k e y  s o i l s  b y  c o l l e c t i n g  f i e l d  d a t a
on farmer-operated plot areas and analyzing various yield
factors. Observations have been made for 2 years, and the
d a t a  are c u r r e n t l y  b e i n g  a n a l y z e d . T h e  e f f e c t s  o f  s l o p e
and landscape position are two of the parameters being
evaluated.

Tidal Marsh Soils (J. C. Baxter:- - - - - - - I - M.S. program)

A preliminary study of tidal marsh soils along the Patuxent
River is currently underway. The objectives of this research
are to (1) study the general field and laboratory character-
isti,cs of tidal~ m a r s h  s o i l s , a n d  (2) s t u d y  t h e  r e l a t i o n s h i p s
b e t w e e n  s o i l s  a n d  v e g e t a t i o n  i n  t i d a l  a r e a s .

Water T a b l e  M e a s u r e m e n t s_-- ,--- - - -
This  i s  a  c:ont,i,nuing s t u d y  w i t h  o b s e r v a t i o n s  c u r r e n t l y  b e i n g
m a d e  a t  2  l o c a t i o n s . An example of data collected is attached.

Parent Material of m Soils of the Clpper Eastern Shore-_--_- I_---

A study has been initiated to test the hypothesis that loess
is a parent material in the Upper Eastern Shore.

Land-X!uality Study in Howard County, Maryland---~

This is a pilot study to determine the distribution and
possible zonincl of Class 1 and 11 agricultural land in this
country.

IZZterizatiw  of Land Resource Data----------~I---

With the soil wrvey nearing completion in Maryland, we have
started placing information on OUT land resource in a com-
puter system. T~hia system will provide rapid retrieval of
data on ac:reages, tax unit, and general characteristics of
soils on a county or state-,wide  basis.

Archaeological- - - - -S t u d i e s- - - -
This is a cooperative project with Catholic University on
"Kitchen Middens" and Paleo-Indian sites in Virginia.
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Report of Activities from Cornell University Agricultural

Experiment Station Representative

The last biennium has been very enjoyable at the Cornell University
Agricultural Experiment Station as we continued working on soil questions.
Some of these questions have been:

A. How different is a Hapludalf from a nearby Fragiochrept? Mr.
Chang Wang made genetic calculations for two till-derived soils. Carbo-
nates restricted the Hapludalf solum to 90 cm whereas the Fragiochrept
solum extended to 165 cm. Depth functions, based on 5 cm samples, indi-
cated several discontinuities in each soil, the major one interpreted as
a boundary between modes of deposition, namely ablation drift overlying
lodgment till. Total weight changes and clay mineral suites were very
similar; physical translocation  of clay and accumulation of sesquioxides
were the main processes. The Fragiochrept looks like a stretched-out
Hapludalf and it is believed that these soils represent stages of develop-
ment along a single genetic pathway.

B. When one is mapping fine textured lacustrine soils, how do you
recognize changes from clay to more clay? Theories of structure formation
permit predictions of ped sizes for some conditions. Robert van de Graaff
tested a number of hypotheses relating the formation of subsoil structural
units to soil parameters. Although our observations and analyses indicate
that weighted mean ped diameter of subsoil peds increases with increasing
wetness and/or depth in a solum, the differences are still within the
l'errors  of field observation" suggesting that, at present, neither our
fingers nor our eyes can make a consistent separation between fine and
very fine textures in the field.

C. You believe in soil surveys and I believe in soil surveys but,
really, how well does a soil survey relate with measures of farming?
Ivan Jansen selected several soil associations where evaluations of eco-
nomic viability for farming were quite variable. Using estimated yields
from a published survey, several TDN measures of productivity, and soil
proportions based on the maps he found that the soil survey information
in most cases adequately supported or was related to independent measures
of economic viability of farming. We still have a lot of confidence in
the soil survey and its importance to farming.

D. Did you ever wonder what has happened in a small upland valley,
and why you see what you do? Will Hanna and LeRoy Daugherty, like two
wstery story sleuths have slowly unravelled the pieces, and then wound
up a story for a glaciated valley in the northern edge of the Appalachian
Plateau. The big story is that after glaciation, and during a periglacial
period, materials on the hillslopes slumped and slid their way into the
valley leaving a cirque-like upper basin, high level colluvial terraces,
and a subsequent sequence of inset fluvial terraces. The cast of charac-
ters is long and somewhat involved but the outcome provides the background
for the next book entitled, "The Case of the Questioning Pedologist."
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E. How can one use soils and land u6e information to predict the
quality of water in a watershed? Gerald Kling has been using a grid
system to combine soils, land uses, population, and distance parameters
to develop a dynamic model to predict phosphorus content of a lake. A
daily phosphorus balance was developed by the N.Y.S. Department of En-
vironmental Conservation and this is being used to regress the measured
landscape parameters against. The Universal Soil Loss Equation provides
the starting point for combining the soils and land use information with-
in each 10 acre grid cell. The methodology hats been developed, but the
answers are still awaited.

F. What kind of mineral~ogy  do some of the acid well drained highly
weathered soils of Puerto Rico have? Dr. R. Mike Weaver has characterized
6 soils from Puerto Ijico finding in general: that the sands are dominantly
quartz; the silts are quartz, kaolinite, and gibbsite; and the clays main-
ly consist of kaolinite, amorphous material, and pedogenic chlorite. The
most noticeable weathering trend within the profiles indicates a breakdown
of silt-size kaolinite to clay-size kaolinite.

G. Within climaticull,y  acceptable &peas how sui~table are soils for
commercial grape production in New York? A rating system based on soil
drainage, rooting depth, profile texture, slope pradient, erosion, and
topographic positi~on was applied to some ~OO,OOO acres in Western New
York and an interpretive map at a scale of 1:24,0@0 prepared. About 1+2%
of the soil area has slight or moderate limitations.

H. Will we ever get to use the 1966 Conservation Need~s Inventory
data? A fin4 up-dated correl,ation  of the soil units by SCS and the
Station has unified the soil code and hopeful~ly  both agencies will have
operational printouts in 1972. As a sidelight, we have assigned eleva-
tions to each CNI pl,ot and intend to evaluate soil distributions by ele-
vations to supplement series descriptions and to anticipate possible
climatic phases.

I. What makes a boundary in a landscape and what does it enclose?
Ivan Jensen is using a 60 X 60 m u~rea gridded at 4 m to examine the geo-
graphical organization of soil propertics and how they are related to
potential segments of a landscape. What happens as you change class
limits--both with regard to internal composition and with the boundary7
We hope to gain some insights that enable us to beLter understand these
problems and hou to be more efficient in examining other landscapes.

J. Do you know the meaning of' subsummers, comuarative  organizers,
and meaningful~  reception learning': what do educational pyschologists
and soil scientists ha,ve in commol~? It turns out that both are concerned
about teaching and l~earnin~. F'erllando Couso has reviewed some learning
concepts and shown how to app1.y them in teaching certain aspects of soil
science. Once you sort it out in your mind it's simple: first things
first, second things second, and co on--until~ soon you are teaching prob-
lem solving more efficiently and effectively.
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K. Are people aware that soil has a lot to do with ecology? To help
focus attention on soil as an ecological resowce, Gerry Olson developed
a pamphlet and set of 50 slides. Hanging from esthetic to ugly scenes
and from desirable to undesirable uses of soil, the illustrations empha-
size what is happening in today's environment.

I,. And talk about dynamic water regimes. We recently completed
several years of measurements  of water tables in soils in central New
York and the results will be published shortly in a bulletin titled,
"Depth to the Apparent. Water Table in 17 New York Soils from 1963-1970."
In all soils observed there are apparent water tabl~es which behave fair-
ly predictably, if you understand the variabilities of rainfall, snow-
fall, temperature, lateral. water movement, soil perviousness, and a few
other factors.

M. And final~ly thex was the question about whether anyone wants
to work with sojl interpretations once the guidelines al‘e established?
The most succesnful effort in the interpretation field has been the due-
velopment of a cout'se to teach people how to use soil i~nformation  and
maps as resource inventories. It has been taught out-in-the-state, at
a summer session, as well as during: the regular academic year and has
been attended by numerous business and nrofessional peor~le as well as
by students from many departments across the cnn,'~ru.~ .
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CURRENT RESEARCH IN SOIL SURVEY AND RELATED AREAS

The Pennsylvania St,at,e  LIniL’ersity
R. P, Mat.elski

Prof, Soil Genesis and Morphology

Resources-,The  Survey and Charact,erizat,ion  of Pennsylvania Soil._-----___  _-.- __-- - -  - - - -  ---_ - -  - - - -  - -  - - - -  - - - - - -  - - - -

Modal soil profiles have been field desrribed and laboratory characterac-
terireci for 154 of the 285 soil series of Pa. Soils were sampled in 43 of
t,he  h7 counties over the 1957 through 1971 period. The data are a part of
t,he pllblishad USDA-SCS soil survey county reports ar!d progress reports of
t h e  Agr. Exp. Sta, and are stored on maqnet.ir t.ap& Rulk density, COLE,
part.icle  size distribution, clay type, l/3 and 15 atmos.  moisture and CEC
st,atus are soil parameters that form a quant.it,at.ive  hasis for the State-,-
USDA.-SCS soi 1 survey e M!,l  t,ispectral  soil raflec:t,anr:e  dat.a i s  h e i n g  t e s t e d
frill applirat,ion  to soil mapping and soil-watav,-relat,ionahipsfi

T h e  r,outine soil c:harac:terization  of t,he past has changed to a wsearch-
opisntad  and problem-solving approac:h. Cherty  soils in a 5 count,y area  have
heen systematical ly  sampled,  def ined,  and c lassi f ied. Field  s o i l  scientists
ave s:,lbmitting  so i l  samples  t o  the  l,aborat,ory  t,hat  wi l l st,rengt,hen  confidence
,in field nbsewat,iov  and improue  the quality of their w o r k .

Climate and soil dr,ainage mare  found to influence t.he pti-.base sat~.Irat,i,nn
rolat.ionship in Pa.  subsoils. The simpla  measurement of pH can now he used
as a guide to the base sat,urat,ion, Part.ic:,le  s i z e , ssdiment~ation and thin
sertioil  studies are in progress on loessial  soi ls  o f  southeastern Pa.

The soi l -geomorphic :  relat ionships of  pattern ground sites in Pa. bias in-
it,iat.ed  and is a regional  stlldy which includes W. Ua. and \/a,

Det,ermined mathematically  by trend surface analyses t,he seasonal  water
table above a fr-aqipan. Adapted the Adage Display Sc:ope  to soil-related
prohl ems.

Suitabilit,y  f o r  S~JIII~  Talk Disposal  Syst.ems--__---_  --, - ,___-. ,_-_ - - - -  _ - - - - -

F ie ld  perc:olation  studies  were corlduc,t_ed  on modal soils in Cambria, Centrs,
tiur~itingdon  and SomersE!t  Counties during 1971. The soils were morpho-
logical ly  desr:ribed  and sampled for laboratory charact,erization. Analyses
will irlclude l/3 and 15 atmosphere soil moisture, bulk density, COLE,
par t i c l e  s i ze  dist~ribution, c;lay type and cation sxchanqe  stat,us.

Perc~olatior  rat,e determinat,ions  on these modals soil mapping units again
s.!aried considerably. Howewr, as in past. 5 years, the var~iahi1it.y  could be
explained, hut with different comhinat,,ions, on soil morphological char-
a! teristics or l a b o r a t o r y  deta,rminat,ions,  viz,, \rariat,ion in overlapping of
s o i l  st.ruc;tural  Lini t s , coarse fragment content ,  mott.ling,  compaction.  In
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ar, unt~susl  de terminat i on , a f t e r  a  t,wo,-inc:h  rairl and rapid ra te  o f
p e r c o l a t i o n  ( G ini:hsa/hr.)  on a Leetonia cobbly sandy lnam ( s a n d y
skeletal . )  was redur-ed for- a short t,ime  t,o less than t,tie  Pa,  Dept .
uf Ervirnnmeqtal Resources minimum of  one inr~.h/hr, for adequate
sepl~ir:  tar!k,  absorption f ie ld  performance,

C:ontint.lat,ion o f  s o i l  s e a s o n a l  wat,er  t.sble in~a:est.igst,ions  as t.hey
affer.t,  t.he suil drair-lags c lass  and  the  fuvtioning  of sept%x t a n k s .

Exp1nratcr.y  field percolat ion determinations irrdic:st,ed  t.hst mix ing
of cer,tain  mat,e,risls  to  the soi l  below the absorption tl-enc:h  l eve l
increased the pPxo1stion.

Fragipsr~l  s t a b i l i z a t i o n  w i t h  WAMA at  varying r,st,es  indica,terj  t,hat
frsgipan  material can be broken and stshilized, Furt,her  ivItiesti,-
gation is under way to deter,mine  the best rate and spplirstior!
method sncl the life expectancy of the treatment..

T.it,les  of Research in 1971 Q the Institute f’or.._----_  - ,.., - - - - - - - -  - -  - - - - -  -I---- - - -
Reseaxh  on Land and Wat,er-  Resources,  PSCI

Csrhw3,ate  Hydrogenlogic  Environrr!ents, Their f?elstior~!ship  t,o Ltind
Llse, Water Resources Development and Marlagemeni

Chara!~  trzristici, of St.ream  fallow of Small Wat:ersheds  ir~r  P e n n s y l - .
mania and Fsc:tclrs that., Influence It

A Water Demand-Supply Arlalysis  in Cl,int,orl  County, Pa.

Ini!erlt.nry of Water  Resources  Resesrc:h  in Per!rlsy,lvania

Effeczts of Trl~,igstion  of Municipal Sewage on Spoils Rarlks

WateI,shed Behavior under Controlled Sirwlsted Rainfall

Wat.er,  R,esuurces Research Institute Organization and Management.
j r~ Land Grant Llniversi t,i,ties

CTcished L.imestone flarriers for Nsut,rsliratioq  of Arid S t r e a m s

Anomalous Flood Rc!sponse in Regions of Similar Genmorphic:
CI-lsrsct.e~ist,icEi

Rerrovation  nf k1ast.e Water Through Application to Agricult,ursl
troplar~l ar!d fnrestland

rell.wia7 Geomorphic  Ralat,ions  on Forested Wst.ersheds  ,in the
Nclrthesst

Cnmt~instinn of A,rid Mine Drainage and Sewage for Mutual
Renefirstiun

Pevegetat,ion  of Bituminous Coal Strip MinE Spoil with Munic:ipal
tilastr Wat,er  and Liquid Digested Sludge
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14. Solid Wastes Systems and Impacts-Gentre  CoLint,y

15. Land Use Change and L,oral Government finance

16. The Economic Impact of Highway Improvement on Land Use,
Land Valw and Business Actitlity

17. ngtdoor Recreation Site Analysis and Water Quality Study

Publications -- 1211. -- Soil Survey gz~e: Jhe Pennsylvania------_--._

1.

2,

3.

4.

5.

h.

7”

8.

State University.---- _I_-_--

Cinlknsr, E. J., G. J. Latshaw, R, L. Cunningham, and W. D. Ssuon.
Parent. material, topografiyand time as soil forming factors in
eastrentI~,al  Pennsylvania. Guidebook-,Division 55 Soil Sr:i. 50~.
Amer. Soils Tour. 53 p.

Ciolkosz, E, J_, G. M. Clark, J. T. Hack, R. S, Sigafuus, and
G. P, Williams. Slope stability and denudational processes:
central Appalachians. Guidehook-Field Trip #IO Geological Sot.
of Anler. 37 p* 1971.

Cunningham, R. L,, E. J. Ciolkosz, R. P. Matelski, G, W. Petersen,
R. W, Ranne~_ Characterization,  lnterpret.at.ions  arld Lises of
Pennsylvania Soils: Armstrong County. Pa, Agr. Exp, Sta. Prog.
Rept.. 316:48 pp_ 1771. In coupEration with the Inst. for Research
on Land and Water Resources,

Matelski, R. P. Soils Influence Quality of Septic Tank D~vainags.
Sc:ienre in Agric~ulture. 18(3):9. 1 9 7 1 , In c:ooperation with Dept.
uf Agr,onomy,

Matelski, R. P. Soil Series of Pennsylvania -,- Catena Diagrams.
4th Ed. Agronomy Series 18. The Pennsylvania State University,
Dept. of Agronomy. 78 PP- 1971. In cooperation with the Inst.
for Research 011 Land and Water Resources.

Matelski, R. P. Soil Catena Diagrams for- Pennsylvarlia Counties.
?d Ed. Agronomy Series 17. The Pennsylvania State University,
Dept. nf Agronumy, 117 pp- 1971. In couperation with the Inst.
for Research on Land and Water Resourc:es.

Matelski, R, P., R. L. Cunningham, C. F. FnglP, G. W. Petersen.
Chararteriratinn  Data. Soil Survey Merrer County, Pennsylvania.
pp* 64.69. USDA-SCS, U. S. Govt. Printing Clffice. 1971.

PeteFserl, G, W., R. L. Cunningham, R. P. Matelski, Moisture
Char'acteristics of Pennsylvania Soils: III, Parent Material and
Dvainaga Relationships. Soil Sci. Sot. Amer. Proc:. 35:115-119.
1971.
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REPORT TO NORTHEAST SOIL SURVEY WORK PLANNING CONFERENCE, 1972

R. J. Bartlett, Vermont Agricultural Experiment Station

Work has begun on a new project "Behavior in Soils of Elements Toxic
to Man." The objectives are to determine background levels and forms
of mercury, lead, cadmium, arsenic, chromium, barium, bsrrylium, and
antimony in representative Vermont soils and to study chemical,
physical, and biological factors that affect the mobility of these
elements in soils and their availability to plants. Vermont SCS
soil scientists are helping with the sampling for the initial survey
work in this project. So far, they have sampled 64 profiles in savan
counties.

Work is continuing in the characterization of the Spodic horizon as
a model or prototype of a northern acid agricultural soil. The Spodic
horizon is seen as expressing in extreme or idealized form many of
the chemical proparities of the latter such as pH-dependent  cation
exchange capacity and pH-dependent  adsorption of phosphorus, boron,
and potassium.

Field identification of soils with spodic character may be difficult
when spodic properties such as color are weakly expressed or have been
disturbed by plowing. A chemical field method far identification of
a Spodic horizon was developed and tested in both the laboratory and
field. The SCS staff helped by supplying a large number of soil
samples for correlative purposes.

In the proposed field test, soils are initially screened for presence
of reactive hydroxy Al by testing with k NaF and q lizarin yellow. A
sample of soil to be further tasted then is equilibrated by shaking
with a pH 9.1 phosphate solution. Separation of a spodic from a
cambic horizon depends on removal of P by the soil from the solution
as indicated by the q bssncs or presence of blue-colored molybdophos-
phate in the filtrate. Phosphorus adsorbed by soil samples under the
test conditions was found to closely relate to the Al chemistry of the
soil. The test is seen as a practical field or simple laboratory
method for quantifying spodic material present -- whether in a spodic
horizon or in an Ap.

_
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8:30 - 9:oo AM

9:00 - 12:oO M
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88.30 - 9100 AM

9:oo - 1o:oo AM

Break

10:30 - 11:OO AM

ll:oo - 12:OO M

A~ou.n~ements and Opening
Business - Dr. R. Struchtemeyer

Meeting of Committees 1, 2,
3, b

Meeting of Committees 5, 6,
7, 8, 9

Reports of Committees 1,2, 3

Business Meeting - Report of
Nominating Committee

Reports of committees L, 5, 6

Reports of Committees 7, 8, 9

Report on 1969 National Conmrittee
Meeting - Dr. R.P. Mat&ski

A Progress Report of Soil Survey
ADP Projects in Washington and
of Other Current Toplcs-
A. C. Orvedal

Seven Challenges for the Seventies-
S. L. Tinsley

Role of Soil Survey Data in Main-
taining Quality of the Environ-
ment - Dr. F. G:Loughry
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New York City - January 19-22, 1970
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R. Arnold, DepL. of Agronorgj  Cornell University, Ithaca, N.Y. lb850
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M.G. Cline, Depf. of Agronomy, Cornell University, Ithaca, N.Y. l&850

L.J. Cgtnoir, Agri. Experime:nt Station, U. of Delaware, Newark, Delaware 19711

R.L. Cunningham, Penn State University, University Park, Pa. 16802

R.E. Daniell, SCS, 1409 Forbes Road, Lexington, Kentucky 40505

D.S. Faming, Dept. of Agronomy, IJ. of Maryland, College Park, Md. 20740

J.E. Foss, Agri. Experiment Station, U. of Md,, College Park, Md. 20740

L.E, Garland, SCS, Regional Technical Service, 7600 West Chester Pike,
Upper Darby, Pa. 19082

J.A. r-ockowski, SCS, Ass?,. Di.r., Cartographic Div., Federal Ctr. Bldg.
Hyattsville, Md. 20782

D.E. Hill, Conn. Agri. Experiment Station, Box 1106, New Haven, Corm. 065Oh

N. Holowaychuk, Dept. of Agronomy, Ohio State U., Columbus, Ohio h3210

L. Kick, SCS, Midtown Plaza, 700 E. Water St., Syracuse, N.Y. 13210

C.S. Koch, SCS, Federal Bldg., P.O. Box 10026, Richmnd, Virginia 232hO

R. Laramy, SCS, Mamfield Professional Bldg., Storrs, Corm. 06268

F.G. Loughry, Penn Dept. of Health, P.O. Box 90, Harrisburg, Pa. 17120

M, Markley, SCS, 1370 Hamilton St., P.O. Box 219, Somerset, N.J. 08873

R.L. Marshall, SCS, Midtown Plaza, 700 E. Water St., Syracuse, N.Y. 13210

R.P. Eatelski, Dept. of Agronomy, Penn State Univ., University Park, Pa. 16802
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Northeast Soil Survey Work Planning Conference

January 19-22, 1970

Business Meeting Notes

Monday, January 19, 1970

The meeting we.8  called to order at 6:3B a.m. by Dr. Struchtemeyer.
Introduction of conferees was accomplished by self-introduction as to
name and organization. Dr. Struchtemeyer passed a pad around and re-
quested all conferees list their name and sddress. Dave Hill and Walt
Steputis were appointed to the nominating committee and asked to nom-
inate a vice chairman for the 1972 meeting. Dr. Struchteneyer an-
nounced that  he had received a memo from Roy Hockensmith which contained
a suggested list of committee topics. Additions, deletions or correc-
tions for this list were requested by Mr. Hockenstith.  The memo also
contained a request that all experiment station people who plan to attend
the 1971 National Work Planning Conference, please let it be known to
Mr. Hockensmith. Sid Pilgrim discussed briefly the new format for the
committee meetings and their reports and announced the cormnittee  room
assignments.

Tuesday, January 20, 1970

The meeting was called to ord,er at 8:30 a.m. Dr. Struchtemeyer
made the following announcements: 1) final committee reports are to be
on B x 1% size paper; 2) 25 copies are to be sent by committee chair-
man directly to Roy Hockensmith and 125 copies are to be sent to Vice
Chairman Pilgrim; 3) these reports should be sent out by cormnittee
chairman by March 5, 1970; and II) the Northeast Soils Research Com-
mittee has requested that the soil survey committee suggest some projects.
Dr. Struchtemeyer also announced the nominating committee has nominated
Del Fanning as vice chairman for the 1972 meeting. This nomination was
seconded and unanimously carried.

Respectfully submitted,

s/Edward  J. Ciolkosz

Edward J. Ciolkosz

?
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NATIONAL COOPERATIVE SOIL SURVEY
liORTHE4ST SOIL SURVEY WORK PLANNING COhFERENCE

January 19 - 22, 1970

.A. Objectives

The comnljttee was given the following charges:

1. Eval~uate criteria for describing roots, pores,
dix IV of the National Technical Work Planning
January 1969.

2. Alert conference on other significant problems
to criteria for series and phases.

B. Committee Assiments

Committee members were asked to:

and clay films in Appen-
Conference Report,

in the Northeast relative

,
C .

1. Make measurement of roots, pores , and clay films in selected horizons of
soils in the Northeast, using the limitations set forth in Appendix IV
in order to evaluate the criteria.

2. Review cri~teria for the description of skeletans and similar phenomenon
and make suggestions for use in series descriptions.

3. Review series criteria and explore possibility for making differentiae
for series and family the same, creating mono-series families,

Discussion~__

1. Roots, Pores, and Clay Films

Selected horizons of eight soil series were examined using high power
hand lens. The samples for the most part were very dry Poly-con samples
that were in storage for some time. Roots and pores were examined in
respect to abundance, size, continuity, orientation, distribution, and
location. Clay films were recorded in relation to frequency of occur-
rence, thickness, and location,

Roots and pores were easy to describe using criteria in Appendix IV.
Most of the large roots were absent because of the small samples. The
study revealed that the criteria proposed in the Appendix is useable for
describing these features. The limits set for abundance classes,
however, were questioned, As an example, why were 1 to 3 roots and
por~es used for-few and 4 to 14 used fbr comm&?
it was not uncommon to observe as many as 50 to
square surface.

The study revealed that
200 pores in a 1 inch

IO
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Clay films were found to be more difficult to observe and measure than
roots and pores. Color differences appeared to be the best clue in
identifying clay films. The study indicated that a larger frequency of
clay films were shown in series descriptions than wore observed in
examining the dry Poly-cons. The use of the criteria revealed that two
individuals working indep,endently on the same sample did not give alto-
gether consistent results.

It also showed that more data is recorded about these features than
occur in current series descriptions.

2. Skeletans and Similar Phenomenon

Skeletans and similar phenomenon are frequently found in soils in the
Northeast need to be more uniformly described, particularly in series
descriptions.

They consist of light colored grainy loosely aggregated material and
appear as coats on the surface of peds. When the volume becomes greater
than 10 percent the material is usually described in percentage as a
part of A and R or D and A horizon.

The following criteria
Y

was reviewed for use in describing
phenomenon such as prism streaks, interfingering  and tongu-
ing, when the material occurs as coating on ped faces:

I. Thickness

Class_Name
4 Thin
3 Moderately
2 Thick
1 Very thick

II. Continuity

$ Surface
_ coveredClass

Silt Or very
fine sand Fine sand or coarser

=L 0.5 mm. < 1.0 mm.
thick 0.5 - 1.0 mm. l-2mm.

1-3 mm. 2-6mm.
>3 mm. 7 6 mm.

m Common distribution of grains

1 > 90 Continuous Regular
2 75 - 90 Nearly continuous Regular
3 50 - 75 Discontinuous Usually

4 25 - 50 Patchy Usually

(fine sprinkling all over)
(fine sprinkling all over)
clustered or banded,

occasionally regular
clustered or banded,

occasionally regular_ . . .
5 10 - 25 Spotty or clustered Usually clustered or banded
6 <lO Sparse Clustered

.

r/ R. W. Arnold, 1 Ph.D. Thesis, Iowa State University
Peter Dullock, II Cornell University
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III. Color contrast

m (a) When dry, a chroma of 2 or less and at least one unit
less than chrome of dominant color of interior and
value of 6 or more and at least one unit higher than
value of dominant color of ped interior.

(b) When moist,a chroma of 3 or less and at least one unit
less than chroma of dominant color of interior and a
value of 5 or more and at least one unit greater than
value of dominant color of interior.

Low All colors not meeting requirements above.

The following are examples of descriptions of skeletans using: the
above criteria:

(1) Thick, continuous, high contrast, gray (10YR 6/l)
silt coats, with brown (10YR 5/3) interiors.

(2) Thin, spotty, high contrast, light brownish gray
(1OYR 6/3) fine sandy loam coats with yellowish
brown (1OYR 5/4) interiors.

(3) Horizons having more than 10 percent by volume of
light colored grainy material would be described with
approximate percentage of degraded material such as
20 percent light yellowish brown (1OYR 6/4) silt
loam surrounding brown (10YR 5/3) heavy silt loam ped
interiors. Ped coats would also be described if sig-
nificant.

3. Review of series critia and explore possibility of making series and
family criteria the same, creating mono-series families. (One soil

. series in a family.)

An analysis was made of the number of soil series in the Northeast
that occur in a soil family in the classification system. This
revealed the following:

Soil families with 1 soil series - 60%
Soil families with 2 soil series - 13%
Soil families with 3 soil series _. 11%
Soil families with 4 soil series - 4%
Soil families with 5-.9 soil series - 9%
Soil famil,ies with 10 or more soil series - 3%

A high percentage of soil series occur as mono-series families in the
Northeast. It was found that the percentage of mono-series families
differed by soil orders as follows:

Mol~lisols - 80%
Inceptisols - 69%
Spodosol~s - 65%
Entisols - 61%
Ultisols - 56%
Alfisols - 34%

11



The highest percent of mono-series families occurred in the Mollisols
and the lowest percentage was found in the Alfisols. The family that
contained the most series, however, was Typic Hapludults; fine-loamy,
mixed, mesj.c, with 34 series,

Series criteria used Ian blue sheet description to separate series
from other series in the same family is listed in Appendix II. The
committee members differed on desirability of reducing the number of
series in large families. They agreed, however, that series criteria
needs study and efforts should be made to obtain uniformity of appli-
cation.

n. Recommendations .

Roots, pores and clay films

(1) The National Committee establish a standing subcommittee to (1)
review availab,le literature for infornmtion useful in identifying
and describing clay films, and (2) determine if there is research
to show interpretive significance of classes of pores as set up
in Appendix IV.

(2) Criteria listed in Appendix IV for roots, pores and clay films be
used as a quide only. It ins not recommended as definition of
these features Ian series descriptions, because of excessive
detail.

Skeletans and similar phenomenon

(1)

(2)

(3)

The National Committee review proposed criteria for describing
skeletans and make recommendations for revisions and testing,

More use be made of mixed horizon designations (A&H) and (&A) in
series descriptions to pinpoint zones of interfingering. De-
scriptions should include both volume and thickness of skeletans.

Frequency classes of clay films and silt films be the same.

Review of series criteria and explore Dossibikitv of makinmries and
familv criteria the same c=tinP mono-series families.

(1) The National Committee critically review series criteria to
determine purposes of subdividing the family.

.

Committee Members:

R. L. Marshall (Chairman)
R. W. Arnold (Vice Chaindan)
R. L. Cunningham
L. E. Garland

N. Holowaychuck (Advi~sor)
Ir. E. McCormac:k (Advisor)
R. V. Rourk's
W. J. Steputis
S. J. Zayach



Appendix I

SOIL SERIES, TYPES. AND PHASES

Amount or frequency, size or thickness of roots, pores and clay films described
in selected horizons of series descriptions us;ng criteria in Appendix IV,
h'ational Soil Survey Work Planning Conference, compared to description of these
features in current soil series description.

Soil Series
Description Using

Critcrialin App&ndix,IV
Description in Series Description

.

'Heltsville
I32t

13x1

II tlx2

Elioak
111t

n2t
.

- II3t

Appleton
B&A

No roots; many very fine inter-
stitial pores; very few clay
films on ped faces and in pores

ii0 roots; many very fine inter-
stitial pores; few thin clay
films on peds and in pores

No roots; many very fine inter-
stitial pores; few thin clay
films on peds and in pores

No roots; many fine and very
fine interstitial pores; few
thin clay films on ped faces
and in pores

No roots; many very fine inter-
stitial pores; few thin clay
films on ped faces and in pores

No roots; many very fine inter-
stitial pores; few thin clay
films on ped faces and in pores

Ko roots; many very fine dis-
continuous random inpeds sim-
ple open tubular pores and
few fine continuous vertical
tubular pores; few moderately
thick clay films on peds and
Ian pores

Few roots; discontinuous clay coats
on ped faces and in pores

Continuous clay coats on ped faces
and in pores

Continuous clay coats on ped faces
and in pores

Common fine roots; no clay films

Few fine to medium roots; thin to
medium clay skins on ped faces and
in pores

Few fine and medium roots; medium
continuous clay films on ped faces
and in pores

Few roots in upper part, common
fine pores; patchy clay films on
ped faces

l4



Appendix I (Contd.)
SOIL SERIES, TYPES, AND PHASES

Soil Series Description Using
Criteria in Appendix IV

Description in Series Description

Appleton
Rzt Few, very fine, vertical exped

roots; many very fine continu-
ous, random, i~nped simple open
tubular pores; common, thin to
moderately thick clay films on
peds and in pores

Churchville
B2t

Varysburg
B21t

II B22t

Buxton
AP

82

Common very fine, random inped
roots; many very fine discon-
tinuous, random inped simple
open pores; many moderately
thick clay films on ped faces
and line pores

No roots; many very fine tubu-
lar and vesicular random dis-
continuous inped pores; few,
moderately thick clay films on
ped faces and in pores

Very few very fine roots; many
very fine discontinous, random
inped simple open tubular
pores; many moderately thick
to thick clay films on ped
surfaces and in pores

Plentiful, random inped roots;
common very fine and fine in-
ped open interstitial pores

Abundant random exped roots;
many micro and very fine ran-
dom exped open, interstitial
pores; no clay films

No roots; common fine pores with
clay lini~ngs;  nearly continuous
clay films on ped surfaces

Few fine roots in upper part; com-
mon fine pores; continuous clay
skins on vertical and horizontal
ped faces and lining all pores

Few fine roots, common fine pores
with clay lini~ngs, clay films on
30 percent of ped faces

h'o roots; common fine pores with
clay linings; continuous clay film
on ped faces

Numerous roots

Common roots

.

.



Appendix I (Contd.)
SOIL SERIES, TYPES. AND PHASES

Soil Series
Description Using

Criteria in ADpsndix IV
Dgscription in Series Description

Buxton
R'2

.

c

Charlton
821

B22

B23

A2

IIB22t

Very few random inped roots; Thick continuous coatings on
few micro discontinuous, ver- prism faces
tical simple, open tubular
pores; very few thin clay
films on ped faces

Very few random exped roots; Thin continuous films on ped
very few micro inped open faces and in some poms
interstitial pores; no clay
films

Abundant random roots; many mi- Many fine and medium roots
cro random exped open intersti-
tial pores; no clay films

Plentiful random roots; many Common fine and medium roots
micro random exped open inter-
stitial pores; no clay films

Few random inped roots; many Few roots
micro random exped open inter-
stitial pores; no clay films

Plentiful fine fibrous roots;
common very fine and few fine
and medium random inped and
exped vesicular and tubular
pores

Common fine and very fine and
few medium random continuous
inped and exped dendrix pores;
thin clay films, cont.inuous on
ped faces

r/ Initial draft, lo/b9
Brown Co., Wise.



Appendix I (Contd.)
SOIL SERIES, TYPES, AND PHASES

Soil Series Description Using
Criteria in Appendix IV Description in Series Description

Unknown soil - Berkshire County, Mass.
"Abundant fine roots; many fine
continuous random tubular pores;
no clay films Jon pores"

"Plentiful fine exped roots;
very fine random tubular pores;
no clay films in pores"

.

"Few fine exped roots; nlany
very fine random tubular pores;
continuous moderately thick clay
films in pores and on vertical
and horizontal ped faces"

.



Appendix II

Criteria Used in 111~~  Sheet Description to Separate Series Described From Other
Seri,es  of the Same Family in Northeast and Midwest

thickness of horizons - A, 1%

stratification

depth to, or presence of carbonates

te.xture  differences, sand size or amount, silts or clay; contrasting layers

colors of surface or subhorizons; hue, value and chrome

.

fragment content or composition

acidi~ty

sediment - silt mantle, etc.

kind of horizons - lamella B

depth, presence or absence of mottles

Ethology of parent material

depth to bedrock

mineralogy

bulk density differences

thickness of solum

tonguing of albic into B

presence, absence, or depth to buried horizons

expression of fragipans, argillic

type of horizonation, degree of development, fragipan, argillic plinthite

free iron, magnesium, potassium or exchangeable aluminum, phosphorus
content

weatherable minerals

drainage

degree of color horizonation



Appendix II (Contd.)

Criteria Used in Blue Sheet Description to Separate Series Described From Other
Series of the Same Family in Northeast and Midwest

upland position

distinct vs. prominent fragipan

leaching depth

type of C horizon

geographic range separation

depth to water table

expression of argillic, structure development

climatic areas receiving less rainfall

termination of sola by bedrock

occurrence at certain elevation

shrink-swell character

root penetration

.

.
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NORTHEAST SOIL SURVEY WORK PLANNING CONFERENCE

New York Clty - J a n u a r y  19-23, 1970

Report of

Committee -2

PROMOTING AND USING SOIL SURVEY INTERPRETATIONS

The first four charges to this committee were set forth in the

recommendations of the National Soil Survey Conference held in Charleston,

South  Carol ina  last  January  27-30. 1969. The f i fth i tem is a general

charge which the committee was asked to consider.

The charges to this committee were forwarded to all committee mem-

bers. Individuals were asked to consider specific charges and forward

their comments to the chairman. The chairman edited the comments of each

committee member into the following report.
I

I.!. ’ :

: ‘ ,,

TechnIcal  Handbook for Soil  Survey Interpretations

The committee considered the format and content of a handbook and It

was proposed that such a handbook would be useful and should be in a loose-

leaf  form in  i ts ’  in i t ia l  draf ts  to  fac i l i ta te  subsequent  rev is ion.

- Recommendations -

1. A table of contents should be developed and chapter outlines pro-

posed. The format and chapter contents should be reviewed by the National

Soil Survey Work Planning Conference Committee to determine if agreement

can be accommodated on a national scale.

2 . Both farm and nonfarm  interpretations should contain standard

criteria accommodating the discipline of sol1 science as well as others

fami l iar  wi th  soi ls . A series of regional workshops should be held to

establ ish  the  cr i ter ia . (See recommendation number 1 under the 2nd charge).

3 . If a consensus is reached on the format, content and criteria, then

possibly the national committee could assign the writing of the various

chapters.

4. Otherwise, it is recommended that the northeast committee (1’40.2)

agree on a general format and content of a handbook and assign the several

chapters to committee members with the intention of completing the project

within the next two years. The committee felt  that this year’s efforts

should be spent on the general content of the handbook rather than the

details of rough drafting the individual chapters.

20-
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5 . Conta ined in  Appendix  I is a first approximation of chapter list-~,
‘b

ings for a proposed handbook on soil survey interpretations.

Il. Development and testing of procedures for coordinating soil survey

interpreta t ions

The present procedures for coordinating soil  survey interpretations

were reviewed.

In the northeast region, this procedure consists of a series of work-

shops which have included a number of specialists. The Interpretations

are based on the Major Land Resource Areasi’ (MLRA)  and the workshops are

held to both coordinate and update the interpretations. The advantages

of this system are l isted in Appendix I I . The interpretations are recorded

in a tabular arrangement for each soil.

. .

The committee reviewed the procedure followed in the Southern and

Midwest regions. In these regions. a l l  the  in terpretat ions for  a  so i l

series are placed on a single sheet. With this procedure, the state hav-

ing responsib i l i ty  for  the  of f ic ia l  descr ipt ion of  the  soi l  ser ies  is

assigned the responsibil i ty for developing and coordinating the inter-

pretations for the series. Thus, coordination is by correspondence with

other states having the same soil series. Although these systems do have

the advantage of having al l  interpretations on one sheet for a series, the

committee found the review and coordination procedure to be inefficient,

not comprehensive, lacking in uniform interpretive criteria, and generally

i n e f f e c t i v e .

A committee member expressed concern over duplication when separate

interpretive tables are prepared for each HLRA. It was pointed out that

this procedure has caused some delay in completing coordination work.

Most interpretations for a soil are the same regardless of which MLRA

the soi l  is  located. Although interpretations may differ for cropland or

woodland between MLRAs, it was pointed out that this is the exception

rather than the rule and the other interpretations do not differ. It was

suggested that the MLRAs containing the SOLI could be listed at the top

of  the  in terpret ive  sheet . I f  d i f ferences ex is t  in  the  in terpretat ions

for  a  soi l , a different sheet could be prepared for that MLRA. This would

eliminate most of the duplicate typing of the same interpretations of a

soil  more than once on all  interpretive tables.

1/ As defined and delineated in ‘I Land Resource Regions and Major Land

Resource Areas of United States”, USDA Agr. Hdbk., 296. 82pp., 1965.
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Several other problems in coordination procedures were noted:

1.
\

Coordination of soil  interpretations by MLRAs without prior

standardization of guidelines 1s the cause of some problems.

Guidelines are, however. gradually being prepared.

2 . Coordination is attempted in some cases without having firmed

up the estimated physical and chemical properties which support

the  in terpreta t ions.

3.  Terminology is not always standardized for use in the coordinat-

ing process. Transferring values and interpretations from one

state to another cannot always be done without reediting the

interpretation to conform to the state’s terms and phrases.

- Recommendations -

From the experience of several committee members, the following pro-

cedure was recommended:

1. The first item of importance should be a workshop of specialists

from the four major sections of the U.S. to discuss and agree on

criteria and terminology to be used in rieveloping  interpretations,

particularly the criteria and terminology to be used in the MLRAs

that extend from one region into another. (See recommendation

number 2 under the first charge). These specialists would include

soi l  sc ient is ts ,  agronomists ,  engineers ,  foresters ,  b io logists ,

recreation specialists, and geologists. The table of estimated

physical and chemical properties should be prepared first.  Every

effort should be made to solicite the opinion and data from Uni-

versity specialists and others outside USDA. The specialists

should prepare tables of interpretations for major Benchmark

Soils across the country using the kinds of features and terms

which will be used in the MLRA tables. These tables prepared by

the specialists should then be distributed for use at the MLRA

workshops.

2. After agreement is reached by the specialists of these four sec-

tions of the country, a series of workshops (one for each MLRA)

should be scheduled to develop tables of interpretations for al l

the mapping units that occur in more than one state within a MLRA.
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3. The state having responsibility for the MLRA would see

that the tables are reproduced and interpretations kept

current within the MLRA. I f  the  in terpretat ions are

changed for one series, this may have an effect on many

other  ser ies . By having a table and/or interpretation

sheets for each series showing all the soils within the

MLRA, it would be easier to make all the needed changes

at one time, The committee stressed the need for one

individual or an office to coordinate the workshops and

program the coordination between states.

4. The coordinated tables would be the basis for preparing

single sheet interpretations and the interpretations used

in published soil  surveys, technical guides, soils ha,nd-

books, etc. They would be of much value to authors of

published soil surveys in preparing the tables  for  the i r

manuscripts. They are a great help f o r those who have to

review the tables in manuscripts to sea that  the  inter-

pretations are not in confl ict with the coordination.
_, ,~,. ,

III. InformatIon programs for  specia l is ts  in  other  d isc ip l ines

Many types of information programs have been developed and useti

to  promote  soi l  survey in terpretat ion ut i l i za t ion. These programs range

from “one shot” group meetings to field trips, workshops and courses.

Agreement is not easily reached on the “best”  method of formulating an

information program. Each audience is different and each discipline

and problem must be approached in its own unique way. in addition, the

method or program should be flexible enough to accommodate the ‘indivi-

dual(s) making the presentation.

Soil  survey information is being solicited by many disciplines

outside soil  science. We find ourselves dealing more every day with

professional specialists from these disciplines. In many cases, the

most effective educational effort and solution to soil-related problems

is through personal contact with key personnel in other disciplines.

Once these people are aware of the value of soil survey information,

they are commonly an automatic audience when more information and

assistance is necessary.



5

In planning and holding meetings, workshops, courses, etc. for

specia l is ts  in  other  d isc ip l ines, it should be mandatory to include at

least one of these special ists in the,planning process. Too often meet-

ings are held and the material  presented is not related ( long disserta-

t ions on the history of the soil  survey, the painful details of how

criteria are developed and correlated, etc.)  to the original request or

problem. Pub1 ications, slide sets and other media are often very effective

information tools but they must be used appropriately. For instance, a

slide set should never be shown to a specialist audience and accompanied

by a read script. If we cannot talk extemporaneously from these slides

and use other slides and examples of local situations, then we are

telling our audience that we are not competent or sure of ourselves

outside a structured program.

Therefore, personal techniques and thorough planning cannot be

overremphasized as a factor in promoting soil  survey uti l ization by

specialists from other disciplines. Care should also be exercised in

making decisions to release interim reports if  they are to contain f ield

sheet reproductions. Most specialists from other disciplines are used to

reading full  color,  expensive, type-set  and profess ional ly  i l lust ra ted

reports. Handing them an interim report containing many pages of poorly

reproduced field sheets full  of soil  symbols and soil  delineation detail

could be a traumatic experience and reduce the respect of other disciplines

for  our e f f o r t s .

Each state should have some systematic method of handling large

educational and promotional efforts. Most requests for soil  survey infor-

mation and assistance can be handled directly by the consulted agency

personnel. But where a request from another discipline (e.g. sanitarians,

planning commission personnel, etc.)  involves the establishment of a

workshop, course, or  specia l  t ra in ing, there should be a group or committee

which can coordinate these efforts. Uhere such committees are not speci-

f i c a l l y  s t r u c t u r e d , the problem is usually handled by the State Soil

Scientist (with other SCS personnel), the Experiment Station representa-

t ive (with other University personnel) ,  the Extension Service specialist,

and others usually cooperating to fulf i l l  the need. The unilateral approach

to these large efforts should be discouraged in the interest of promoting

better agency cooperation and allowing a broader spectrum approach.

_ _



At this time, the com-

mittee is making several broad recommendations in the hope that the future

will allow the committee to formulate an informational program from the

efforts and experience of the northeast states.

I.

2.

3 .

4 .

5 .

- RECOMMENDAT I OMS -

Each state should organize a permanent soil survey education

and promotion committee to formulate an educational program,

promote information programs and provide a vehicle to cover

everything from setting up an educational program when new

surveys are released to responding to large requests for

information. This committee should consist of at least the

State Soil  Scientist,  Experiment Station Representative, and

Extension Service Specialist.

When problems are cited where soil survey information might

be used, every effort should be made to contact those

responsible for possible assistance. Public support for the

soil survey must continue to be stimulated. If  this were

done  successfully,  the planners, off icials,  etc.  who are

the direct users would be free to,  and in fact,  obligated to

use soil  survey information.

When major requests for assistance are made by personnel from

other  d isc ip l ines, the person or agency (SCS, Soil Conserva-

tion Districts. Extension Service, University personnel.

etc.) receiving the request should contact the aforementioned

committee or at least the appropriate SCS, University and

State personnel so that a coordinated response to the problem

or a possible educational program can be formulated.

Where any interim reports are prepared,unless publ ished to

exacting standards, they should be distributed only to those

personnel who can use and understand the detail and quality

of  the  repor t .

For i l lustrative purposes, slides of soil-related problems

are valuable. A set of these slides should be solicited

from each state and made’available. A slide set or narrative

(other than description of the problem) is not necessary

since other sl ide sets are available to introduce the subject.
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IV .  Test ing the  broad genera l  ra t ings for  speci f ic  land uses

One of the committee members was primary author of the McHenry  County,

I l l inois project and has solicited torment from others familiar with this

work.

The standard three color system was used except for the “Guide for

Urbanizing Areas” which was expressed in an eight color interpretive system.

In addition the limitations were expressed as specific potential problems

rather than in terms of soil  properties or features. In  re t rospect ,  i t

was felt that the three color code should be retained, even for this

urbanizing area guide. The same interpretive format can be retained regard-

less of the number of colors.

The committee felt  that the interpretive format (color bars, des-

cription of l imitation classes in terms of soil  features and problems, and

the concise method of presenting potential problems with a number key) was

useful and easily read. It  is especially advantageous in that,this  type

of format not only provides the degree of limitation but also the reason

o r  s o i l  p r o p e r t i e s  r e s p o n s i b l e  f o r  the’hazard  o r  l i m i t a t i o n .

The questlon  which was rai’sed is whether soil.interpretatibns  should

be expressed in terms of potential problems’ (i.e., wet basements, etc.) or

expressed in terms of soil features ~(1.0.~ seasonal’high water  tab le ,  e tc . ) .

Since the clientele using the soil  survey is requesting specific problem

interpretat ions, it  was felt  that soil  scientists should continue to pro-

vide them. if we do not, those not famil iar with soils wil l  attempt the

conversion at our (soil  scientists) expense and reputation. The com-

mi ttee does, however, recognize the pros and cons of this direct versus

abstract expression of soil problems.

1.

2.

3 .

- RECOMMENDATIONS -

The three color code system (red, yellow, green) should be retained.

For some interpretations, consideration should be given ‘to only

a two color system. Eliminating the middle category may be

desirable .

Both the degree of l imitation and soil  properties responsible

for the l imitation should be included.

Specific problem interpretations should continue to be used in

conjunction with the important soil  properties affecting the

indicated land use. In addition, a column or table could be pre-

pared indicating for each mapping unit the soil properties which

should be considered in any land use decision.

_
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v. Engineering interpretations which have presented special problems.

A survey of committee members resulted.in  t‘he.many comments and

suggestions on the following subjects.

1. S e p t i c  f i l t e r  f i e l d s :

b)

cl

d)

e)

I t  was pointed out that the potential  of soils for septic

tank filter systems has recently received much attention.

Not only is more quantitative data on the potential  of soils

for this system needed but also studies on the types of

systems that are needed for different kinds of soils. ’

Another concern is that many areas recommend or use (through

tradl t ion)  dry  wel ls  in  p lace  of  f i l ter  f ie lds .  These

structures commonly extend to depths of 10 or 20 feet.

Sanitarians, planners and others are asking for interpre-

tations and consultation concerning this problem. Of

course, interpretations at these depths are going beyond

the capabil i ty of most soil  surveys, although sound inter-

pretations can be made from surveys where parent materials

are uniform (with depth) and well known.

There is a constant pressure to extend our recommendations

to greater depths. This situation is of special concern

in view of a greater emphasis on only the soil horizons or

control section in the latest classif ication system and a

tendency to ignore parent materials (or substrata).

Some work is being done in drafting county ordinances on

the basis of allowing percolation tests to be run only at

certain t imes of the year,  i .e. ,  when the water table is at

its peak. This points up the need for more water table

and moisture regime studies.

It was also pointed out that septic tank hazards are fre-

quently interpreted as suitabil i ty and statements appear

in reports which state ,that “this soil cannot be used for

septic tank disposal systems”.

2 . Shr ink-swel l : Additional work on the shrink-swell  potential

is needed.

3. Corros iv i ty : Additional work and data are needed for this

interpretat ion. SCS Soils Memorandum 72 (Dec., 1969) addressed

itself  to this problem. The question of whether this rating

should be in our published soil survey reports was also raised.
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t .

6.

7.

8 .

9.

9

Depth to rock: A problem in older reports was mentioned where

either depth of solum or depth of root zone is designated as

depth of soil and possibly construed to mean depth to rock.

Engineers: In  furn ishing interpretat ion of  soi ls  to  nonfarm  users -

particularly to engineers - we are less precise than they would

like for  cer ta in  proper t ies . Engineers would like to have exact

values for compaction characteristics. compressibil i ty and stabi-

l i t y . The Guide for Interpreting Engineering Uses of Soils does

relate these to the Unif ied Classif ication. However, one thing

that would probably help is better definitions  of bearing strength,

c o m p r e s s i b i l i t y ,  s t a b i l i t y ,  e t c . Or,  better criteria are needed

to relate the usual stated soil  characteristics to these terms.

Sources of materials: getter guidelines are needed to indicate

the degree that we should let wetness and flooding or steep slopes

affect our ratings of soils as good, fair ,  or poor as sources of

topsoil ,  sand, gravel and roadf i 11.

Frost action: Too much emphasis has been placed on soil textures

(susceptible) without due consideration of the morphology of the

soil as a whole. On the basis of the Corps of Engineers Subcourse

360, Soils Engineering, we should be able to classify al l  soils

as either high, moderate or low susceptibility to frost heave by

snythesis of texture, water table, permeabil i ty,  and landform.

Sewage lagoon: The question has been raised as to what extent

should a seasonal high water table affect the rating of a soil

for a sewage lagoon? Are there greater construction problems,

greater contamination problems, or greater functioning problems?

Answers varying from “no problem” to “stay away from them” are

given. The present Engineering Guide (SCS) emphasizes the impor-

tance of a water table in interpreting for this use, but water

table has never been a criterion in the rating chart.

Deep trench landfi l l : The question of whether the sol1 surveys

provide sufficient information for making deep trench sanitary

landfi l l  interpretations has been raised in some areas. Should

we restrict  the answer to on-site interpreting? In addi t ion,

there  are  severa l  land f i l l  mater ia ls  (e .g .  inc inerated ash,

non-toxic materials, etc.)  which can uti l ize sites and soils

not considered under this interpretation.

-
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IO. Rating charts: An ltem which is being brought before this com-

mit tee  is : “should copies of rating charts (criteria) be included

with interpretations which are released to the public? .There

appear to be differences of opinion on this matter. Some pro-

fessional people, literally demand these charts to know what basis

Is being used for the interpretation and to establish validity.

11. Interpretation of disturbed areas: An Increase has been noted in

the number of requests for assistance in interpreting or pre- .

dieting soil performance on disturbed areas. This has been

par t icu lar ly  cr i t ica l  wi th  landscape designers  in trying to write

final grading specif ications into a contract to insure some

degree of success for f inal landscape plantings. This and other

areas dealing with disturbed areas are going to have to be given

our consideration in the future.

V I . It is recommended that this committee be continued.

Committee Members: F. P. Miller, Chairman

F. W. Cleveland, Vice-Chairman

R.  J .  Bar t le t t

Ii. H .  Bai ley

F. G. Loughry, Advisor

R. W. Ranney

R. L. Shields

N. K. Peterson

B. G. Watson

R. E. Daniell, Advisor ’
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Appendix I

- First Approximation -

HANDBOOK FOR SOIL SURVEY INTERPRETATIONS

Chapters to be Considered

P a r t  I. Introduction

Chapter I

Philosophy and Principles Involved In Soil Survey lnterpre-

tat i ons

(This chapter could consist of the paper written by Dr. Charles E.

Kellogg issued in April  1961 or could be similar material pre-

pared by someone else. Land use patterns and soil related

problems could be reviewed and exemplified.

Chapter 2

Soil  Survey Interpretations For Small Scale Maps

(The book “Soil Surveys and Land Use Planning” published by

SSSA and ASA in 1966  contains information about use of soil

surveys in county and regional planning. There is a great

deal of information which is now available to develop this

chapter.

Par t  11. F a r m i n g Interpretat ions

Chapter 3

Soil  Survey Interpretations For Cropiand

(This chapter could contain an explanation of the capabil i ty

classification system, such as that in Agriculture Handbook

210, and guide sheets with criteria for classifying the land

into capability classes and subclasses. Also, a discussion

of yield estimates for defined levels of management should

b e  i n c l u d e d . T h e  committee  felt  there is sti l l  a need to

settle on a system for converting our Capability Classes

into  a~three-color  in terpret ive  system for  in tensive  cropping

for use by planners.

Chapter 4

‘Soil Survey Interpretations For Pastures and Range

(There is no national classif ication system for classifying

soi ls  according to  sui tab i l i ty  for  pastures . )
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Soil  Survey Interpretations For \Joodland

(This chapter could draw from revised Soils Memoranda 19

and 26 and other criteria developed by regions for making

soils-woodland interpretations.)

Chapter 6

Soi I Survey Interpretations For Wi Id1 ife

(The Northeast Region for several years has used a system

for making wildlife interpretations. This chapter would

contain an explanation of the system and provide guide

sheets of criteria for rating soils for development of wild-
,. ng them according to suitabi-

The wi ld l i fe  in terpret ive

life habitat elements and rat.I

l i ty  for  c lasses of  wi ld l i fe .

system still needs some work. 1
P a r t  111 N o n f a r m l n g Interpretat ions

Chapter 7

Soil  Survey Interpretations For Recreation

(This chapter would discuss some of the principles and

assumptions involved and could draw from the guide sheets

attached to Soils Memorandum 69.)

Chapter 8

Soil Survey Interpretations For Town and Country Planning

(This chapter would have a discussion and contain guide

sheets for such uses as foundations for houses, streets and

low cost roads, septic tank f i l ter f i leds, sewage lagoons,

sanitary landfi l ls,  excavations, trees for windbreaks, shade

trees ,  p lants  for  screening,  ornamentals,  etc.)

Chapter 9

Soil Survey Interpretations For Engineering Uses

(This would consist of a revision of our present guide.

Mr. Orvedal,  Assistant Director of Soil  Survey

is presently preparing a revision of the Guide

Engineering Uses of Soils.)

Chapter 10

Interpretat ions,

for  In terpret ing

Soil Survey Interpretations For Tax Assessment

(Many areas are now basing tax assessment on soil surveys

and several systems have been developed.)

_
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Part IV Coordination of Soil  Survey Interpretations, their use in

Legis lat ion,  and l imi tat lons.

Chapter 11

Coordination of Soil  Survey Interpretations

(Interpretations for comparable phases of soil  series

require coordination across state and regional boundaries.

Methods for getting this job done might deserve discussion

in the handbook. As we are getting into automatic data

processing, we might want some discussion of using the

computer to aid us in coordination,)

Chapter 12

Legislative uses of soil  survey interpretations

(A discussion of how surveys can and have been used in

developing zoning, ordinances, legislation, etc. may

deserve attention.)

Chapter I3

Interpretive techniques for special objectives

(A number of special interpretive tables and example

interpretive maps and overlays are available from various

sta tes . Perhaps this could be included in Chapters 1 or 8.

Chapter 14

Interpretive and cartographic l imitations

(It  should be pointed out that soil  interpretations can

only go so far. Also cartographic l imitations on color

work, scales, costs, etc.  should be considered.)

-
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Appendix I I

The advantages of the present Northeast Region interpretation

coordination workshops are considered to be:

1. Participants at the workshops have included soil  scientists,

agronomists, foresters, state resource conservationists,

engineers, geologists, and other special ists of the states

involved in the MLRA’s. .

2; Criteria for making the interpretations could be discussed .

and mutually understood and agreed upon prior to developing

and recording the interpretations in the tables.

3 . When differences in concepts of soil series arose, there

was opportunity for discussion by soil scientists of more

than one state and differences were resolved much more

easily than if it had to be done by correspondence.

4 . By having various specialists at the workshop, the exchange

of information and ideas was facil i tated result ing in better

technical quality and accuracy than could be achieved by

correspondence.

5 . Actual data were brought to the workshop by the partici-

pants to substantiate the interpretations that wore developed.

6. When all  these specialists are involved in developing the

interpretat ions, they have more confidence in their relia-

bil i ty and are more l ikely to use the coordinated inter-

pretations than if someone else developed the interpre-

tations for them to use.

7. A tabular arrangement of the interpretations with soil

series in alphabetical sequence permits easy comparison of

interpretations for competing series or similar soils within

the MLRA. This helps to have comparable interpretations for

comparable phases of the similar soils. Other committee

members felt  that individual interpretation sheets for each

series might be more convenient for comparison.

8. The interpretations in the tables for a large number of soils

can serve as benchmarks for new series established in the

sta tes . The tables can aid in preparation of interpretations

that go in published soil  surveys, technical guides, interim

or special reports, and the single interpretive sheets

which some states have developed and are now using.

$3 _
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The advantages and disadvantages of the coordination procedure

with single sheet interpretations for each series as used in the Southern

Region were considered to be:

Advantages:

1. The single interpretive sheets for each description m a y

be packaged rapidly into interim or special reports.

2. They can be given to individuals seeking information

on only one or a few soils.

3. !,!hen  a new series is proposed or when a series des-

cription is revised, the interpretations can be developed

and circulated with the series description for review and

approval.

4. They may be used in technlcal  guides.

Disadvantages

I. When the sheets are sent out one or two at a time. the

reviewer may not have interpretations for competing or

similar series as a basis for comparison. There is more

chance for wide differences in interpretations for

s i m i l a r  s o i l s .

2. In some instances, it has been found that the criteria

used in one state differ from the criteria used in

another or they may have different interpretations of

t h e  c r i t e r i a .

3 . The man who prepared the interpretations or the man

reviewing the interpretations may be new in the state

and unfamiliar with the series.

4. The priority of other work may not provide adequate

time for a thorough review and check of the interpre-

tations in the time allowed for return of comments.

5 . At the t ime of review, other specialists such as

engineers, agronomists, etc., may not be In the office

for  consul ta t ion.

6.  The technical abil i ty and experience of the men pre-

paring or reviewing the interpretations is quite

variable among the states. When a poor job of prepara-

tion is done, considerable valuable t ime is spent

commenting on the obvious errors. Some of the errors

may be due to poor typing and these could have been

corrected If the sheets had been carefully checked

before sending out for review.
- 34

.’
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7. There has not been agreement among specialists across

regional boundaries on all  of the criteria used for

making the interpretations. Consequently, in those

MLRA’s that extend from one region into another,

occasionally differences in interpretations cannot be

resolved to the satisfaction of everyone.

8 . In this piecemeal approach to coordination, it may

require several years to complete the interpretations

and coordination for al l  the series. In the meantime,

some of the interpretations, such as crop-yield pre-

d i c t i o n s , may be out of date. There is not a good

method of knowing which series have interpretations

that are current and which need revision.

’ .

a5
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(2) Mare emphanis should be placed 1:~ this area of ADP and that
ii <.iduld ke g-i.ven ii higher pti.ority than it is presently re-
z,ei.ving.

Me$bersk;jp - A. 2. DCCI;* E. J. Petersonic
K, 0. Clsne W. H. Lyford
L. J. Cot:1oir K. P. Wilson*
J. E. FOERP M. Stevens*
J . ;<CtJ:ota J. F. Tedrou
14" E. Weeks D. E. Pettry, Advisor

4:- Frese~;. at co!w.tt,oe a.53 report session

. ’
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Appendix 1 - Survey of the States ir? the Northeast or! Iheir Progress

Using Electrsric Equipxest+

~~ ___~~__ __- __~__~_~
"se of Electronic Equipmnt i>:

-__I-___L-- ~_ W-W.-

Soil Sur7c- Activities Other Activities in Soil Science.~.~~ ~-

Coxecticut Electronic represeztatio3  of scil survey
map pemittizg sub-divisior of the base
'pap into study areas. Storing soil ic-
terpretive infomtion in a data bank to
allow the preparstioz of this icforratior.
i? tabular fozxs.

_-_

Delaware ___

Eentxky

'U

Q
Maine

Predictive work on crop yields as related
to several enviromental factors. Printouts
of engineering soil properties.

Maryland __-

---

_-_

-__Massachusetts

New Hampshire

New cersey

New York Generatim of compluter prictout geologic,
soil association and interpretation maps.
Stepwise regressions of properties of
Puerto Rico soils. Yse of tapes of the
conservation needs inventory for tabulating
the aerial extent of soils having specific
properties or of interpretive classes by
counties or regions within the state.

Process of adapting SCS planning, scheduling
and month to month management techniques to
the Project Control System by IBM.

-__





NATIONAL COOPERATIVE SOIL SURVEY
NORTHEAST SOIL SUI&%Y  WORK PLANNING CONFERENCE

JANUAFX 19-22,  1970
FiEXQFiT CIF THE CCMITTEE ON SOIL MOISTURE

Luring the 1960’s, the National and Regional Soil Moisture Coamittees
concentrated their efforts on water table regimes and rate of water move-
ment through soil in an attempt to replace or supplement the drainage class*s
Hkted in the Soil Survey Manual, The Northeast Committee suggested a class-
ification system of water tables based on de th and duration. The National
Committee recommended  +,hst  +,he regions test ehis scheme bv field measurements.

Water table fluctuations and movement of soil water is especially import-
ant in humid temperate regions where precipitation exceeds losses by evap-
oration and transpiration. In areas where evapo-transpiration exceeds pre-I
cipitation,  evaluation of water tables is less Important.. Here, moisture
regime of the unsaturated zone is of paramount importance. But even in the
Northeast, the moisture regime of the unsaturated zone above the water table
is important in the economic production of most crops. In this respect, we
must not only consider the effect of moisture on yield but also its effect
on crop quality especially fruit crops. This was dramatically emphasized
during droughts in New England in 1957,  1965, and 1966 In fact, precipita-
tion was below normal at many weather stations in New England during the196C’s
and water tables fell to their lowest levels on record in many areas.

Several members of the Northeast Committee were concerned with the basic
objective of using weather data to predict the soil moisture regime. The work
of Cohen and Stricklingl’at Maryland was cited in which they found that forage
~Plants  wilted and growth ceased despite the fact that neutron probe measure-
ments indicated that available water was present within the root zone. Of

course, this doesn’t preclude the possibility that the soil in immediate con-
tact with adsorbing roots was incapable of supplying water even though water
was present elsewherewithinthe zone and was measured by the neutron probe.

“‘The use of weather data would be inferior to actual measurement of soil mols-
ture because of the many interrelated factors affecting (1) the capability of
the soil to store water, (2) the capacity of mother nature to supply water,
and (3) the capability of plants to utilize it. We agreed that actual field. ’ measurement of soil moisture by neutron sensing devices would provide the
most accurate estimate8 of the moisture regime. Despite our cautiousnatures

.* we ~felt that the Regional and Rational Cornnittees should develop 8 classifica-
tion of moisture regimes that could be used to quantify moisture in the un-
saturated zone occupied by plant roota.:, A minimum goal would be to develop
a system that could be used in making statements in Cfficial Series Descrip-
tions based on the capacity of the profile to a specified depth to storemois-
ture between specified tensions,

tir first attempt was to quantify the moisture regime during the. growing
season in the Northeast; a period frcm May 15 to September 15. We attempted
to quantify three time segments with moisture: (1) greater than field capacity,
(2) field capacity to wilting point, and (3) below wilting point. These were
rejected a6 being somewhat irrelevant, at least for the Northeast. We narrowed
the segments to moisture contents at which (l)the plants were not under stress
and (2) the plants were under stress. We were reluctant to place a value at
the point of stress vs no stress in the soil because stress is often placed

-on the plant by atmospheric conditions (e.g. hot dry winds on a sunny day vs

‘* Cohen, O.P. and E. Strickling (1968) Moisture use by selected forage crops.
Agron. Jour. 60:5@591.

clO___~~~~~
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cool moist winds on a cloudy day). But, for the sake of argument, we
tentatively accepted a tension of 10 atmospheres as the point on the mois-
ture release curve where plants cease to develop normally and trigger de-
fense mechanisms for mere survival. This of course would vary among plant
species. The classification must include not only a description of the
length of moisture stress periods but also when these periods occur during
the growth cycle. For example, yields of corn are highly correlated with the
number of days (not consecutively) that the corn plant is not under StreSS
during the 9 week period from 6 weeks before silking to 3 weeks after silking?
Earlier drought would delay sllking but would not necessarily affect yield.
For grain corn, stress at silking severely limits grain production bu stress
in earlier vegetative phases affected grain production less severely.3 _.

Three seasonal periods are proposed using corn as an index crop:
Early May 15 to July 15 Vegetative growth .
Middle July 16 to August 3l Seed production
Late September 1 to October 1 Maturation

Three drought classes are proposed:

Slight O-10 cumulative stress day.5
Moderate 10-20 " " "
Severe 20t It W U

With knowledge of moisture release and available moisture holding capacity
in any soil to a given depth, one could~ estimate the moisture content of the
soil at the stress point. A daily bookeeping method can be developed using
rainfall as a credit (adjusting for run-off and flowthrough in heavy rains) and
using one-half pan evaporation as a debit (except in July and August when the
full pan evaporation would be used). In the absence of pan evaporation records,
evapotranspiration estimates can be 0.1 inches per day during May, June, and
September and 0.2 inches per day during July and August. From summaries of
long term weather records, one could predict the probability of drought ClaSSSS
in any segment of crop growth and could then make useful interpretations about
any selected crop.

NATIGNAL CCZWTTEE CHARGES TO THE RNGIONAL CCW4ITTEE
’ .

The National Committee on Soil Moisture recomended  that the Regional = .
Committees explore the following two topics related to climate and soil
moisture regime:

1. Consider the kind of information about the weather for a period of
measurement that should accompany soil moisture regime data.

The committee suggests that the kinds of weather information should re-
flect the elements of weather that enter into the hydrologic cycle and those
that effect evapo-transpiration rates.

2*Dale, R F. and R.H. Shaw (1$5).Rffect on corn yields of moisture stress and
stand at two fertility levels.Agron. Jour. 57:475-479.

3. Denmead, O.T. and R.H. Shaw (196C).The  effects of
different stages of growth on the development and
52~272-274.

soil moisture stress at
yield of corn. Agron.Jour.
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B.

C.

D.

E.
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General description of regional weather ~to include variations in
movement of~weather  systems and local faotors,quch  ,a8 orQgrephic
variations due to elevation, aspect, and distance from oceans or
large inland bodies of water. A description of the weather station
and the reliability of its date should be included.

Precipitation including frequency and intensity of rain or snow.
Condensation msy also add appreciably to the water supply in some
regions.

Temperature variations including seasonal and diurnal.

Pan evaporation or the single factors which effect it (solar radia-
tion, relative humidity. and wind speed).

Characterization of regional drought including length and.frequency
and its effects on plants growing in soils of different textures and.
effective rooting depth.

2. Make recommendations on the organization and topics to include in a
publication to evaluate the soil moisture regime that would be similar
to SCS-TP-144 "Soil Temperature Regimes - Their Chazkcteristics and
Predictability",

The committee offers the following suggestions on the organization and
topics to be included in a parallel publication on Soil Moisture Regimes.

I. Introduction - definition and objectives of a report on the pre-
dictability of soil moisture regimes.

II. Internal factors - soil moisture regime as affected by:
A.

B.
C.
D.

Soil. texture (including coarse fragments).
1. Particle size distribution and moisture holding capacity.
2. Lithologic discontinuity in texture.
Soil structure (including f regipans).
Water tables (true and perched).
Soil organic matter

III. Rwternal factors - soil moisture regime as affected by:
A. Position on landscape.
B. Slope, run-off, and run-on.
C. Climate

1. Precipitation (quantity and seasonal distribution)
2. Temperature
3. Evaporation potential (relative humidity, wind speed, end

net radiation).
D. Geography

1. Elevation and aspect.
2. Distance from oceans and large inland bodies of water.

IV. Plant factors - soil moisture regime as affected by:
A. Cultivated row crops.
B. Pasture and range.
C. Trees.(through fall and stem flow).
D. Rooting depth.
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V . Computations and regional characterization of soil moisture regimes.

REC@%IEEDATION:

1. The Northeast Soil Moisture Committee feels that the work of this
committee and the Cmmittee on Climate in Relation to Soil Classification
overlaps and that a joint committee be formed at the national level to
evaluate regional reports and explore prediotibility computations by ADP.

2. The Northeast Committee should be continued.

D. S. Fanning
R. 5. Boll
L. W. Kick
B. J. Patton
E. J. Ciolko8z
D. E. Hill -Chairman

E. J. Rubins
M. L. Markley
'R. Smith
C. J. Koch
R. P. Matelski -Vice Chairman

’ .

.
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NORTHEAST SOIL SURVEY WORK PLANNING CONFERENCE

JANUARY 19-23, 1970

REPORT OF COMMITTEE ON MISCELLANEOUS LAND TYPES AND SOIL MATERIALS

The charges to our committee involved two main points. They
were;  (1

1,
to conduct a survey of the Northeastern States t:o

report t e results of  studies carried out in the past few years
in describing soils before and after mechanical alteration, and
(2) to develop an index of  the miscellaneous land types that
have been used in modern published soil surveys, and in current
final correlations for as yet unpublished surveys within the
Northeastern States.

Dr, John E, Foss conducted the survey to ascertain results of
any studies carried out in the past few years where soils were
described before and after mechanical alteration. The results
of his survey indicate that very l ittle work has been done on
gett ing  so i l  descr ipt ions  be fore  and  a f ter  d is turbance .  Cornel l
University sources in New York indicated that they were describing
undisturbed sites (Erie County, New York) only since they felt
that the rapid amount of land-use change in the area would date
this  type  o f  in format ion  for  d is turbed  s i tes . It  was their
feeling that the aerial  photos would reveal the amount of  dis-
turbance In any particular area. Maryland may have a very
limited study available early in 1970 with soil  descriptions
on an area of Coastal Plain undergoing development. The
essent ia l ly  negat ive  response  re lated  to  so i l  ser ies  descr ipt ions
before and after mechanical alteration seems to indicate that
this subject has had a rather low priority.

The principal charge to our committee involved developing an
index of the miscellaneous land types used in the Northeastern
States in recent years. It  was felt  that simply developing an
index of  what was in use was not sufficient.  Consequently,  a
voluminous draft was prepared that not only indicated the names of
the miscellaneous land types in use,  (227 units) ,  but also indicated
the definitions that had been used for these conditions in the
respective survey areas,  plus a Soil  Survey Manual definition, i f
avai lab le .



.

, ’

. -

-2-
Report of Committee on Miscellaneous Land apes and Soil Material,s-

Our original intent was to try to sunmw-ize the committee recommenda-
tions as to the need and definition for a specific  miscellaneous
land type. This would be done by presenting the various committee
points of  view throughout the index, where applicable.  However,
time proved to be too short to arrive at this stage in time for our
January 1970 Northeast Conference. The attachment to this report
simply presents an alphabetical index of  the miscellaneous land types
used in the Northeast. One copy of our more voluminous i,ndex with
definitions indicated for specific  survey areas in the Northeastern
States,  and Soil  Survey Manual definitions,  where available,  has been
sent to the Chairman of the National Committee on this subject.

It  is  not anticipated that our report to this conference will
be more than an initial  effort on this subject.  Much time
consuming work needs to be done In the future ix come up with
a c c e p t a b l e  d e f i n i t i o n s  t o  c.o”er the diverse larzd  type wnditions.
However, we do have a good start on the problem. We not only
have a current index of what is in use, but we also have more
voluminous background information developed by the committee
that Indicates the definitions used in different survey areas
for the same named unit.

We propose that this committee be continued and that the main
charges be to develop recommendations to the National Conference
involv ing : (1 )  de f in i t ions  for  the  s igni f i cant  mfscellaneous  l a n d
types and subdivisions,  not now adequately defined, in order to
achieve reasonable consistency in use and nomenclature between
survey areas, and, (2) elimination of  miscellaneous land types from
the current Northeast index where there is obvious overlap or lack
of need.

Committee Members--__

Lloyd E. Garland, Chai.rman P. G. Loughry (Advisor)
John E. Foss, Vice-Chairman K. P. Wilson
R.  S .  Be l l J .  J .  No11
N. Holowaychuk (Advisor) M. Stevens
C. J.  Koch (Advisor) S .  3. Zayach
R. L. Cunningham

Dl,SCUSSION  BY CONFERENCE MEMBERS
(Notes by R. L. Cunningham)

Mil ler  - Extrapolation of  data for miscellaneous land types is
d i f f i cu l t  in  the  Coasta l  ~Plain  areas .  Have  trouble  in
predicting use for depths greater than five feet.

Wi lson  - Some soils do have geologic data that helps in this area.
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Discussion  by Conference Members
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Foss

Zayach

Baur

Foss

Orvedal

Hatelski

McCormack

Orvedal

Garland

Marshall

Red clay could be delineated geographically in the
Coastal Plain area of Maryland according to geology
but soils could not be related to the land types.

Phase series to show these differences,  but land
types a problem.

Clay areas have varying soil  profiles - p r e s e n t s
a napping problem.

Really did not know what was underneath until the
area was scalped off .

CommoA problem of interpretation, cannot overstep
l i m i t s . Some areas lead to good interpretations
at five to six feet depth, s o m e t i m e s  d e e p e r .  W e
need way to handle information, but not overstep
bounds. For material below five feet maybe we can
use soils map for geographic reference.

Remote  sensors  say they can predict this sort of thing
f o r  d e e p e r  l a y e r s  - if they can do it wi.t:hin  r e l i a b l e
limits, it may give us something we can use.

Objectives of  soil  survey different than deeper surveys.
Plans are premised with above five feet in mind. General
objective to examining 6-20 feet may not be necessary.

Should have a way to present information that upper
f ive  feet  te l l s  us  about  lower  layers ,

Interpretations of  miscellaneous land types involve
more and more acreage of poorly defined units. The
voluminous material the committee prepared provides
definition each survey area used for that condition.

Qach state and survey area seems to have own defini-
tion and you wonder if they sre talking about the
same  thing . Most definitions are predicated on use
rather than the properties involved. Tenor of thinking
is  re f lec ted  by  the  lack  o f  progress  in  descr ib ing  so i l
areas before and after mechanical disturbances. Very
little has been done to increase our knowledge of  the
composition of  units of  miscellaneous land types.

In the Erie County, New York survey the party toured
the city to determine boundaries of mapping units. Few
topographica l  d i f ferences . Lines were drawn by using
vacant lots and old surveys. Called phases of  series
rather than land types. More useable information by
s e r i e s . Photos show disturbed areas.  Land types
compl icate  the  s i tuat ion .

46
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Discussion by Conference Members

Baur

Stevens

Baur

Garland

Hi l l

Garland

Smith

Garland

Smith

Stevens

Smith

Patton

Phases of series seem right direction where it can be done.

Really describing landscape condition. Good description
of ecology instead of soils informati,on. Many miscellaneous
land type definitions do not do a good job, and many are
not valid.

Some may need modification, but in writing the mapping
units, additional information can be added. Must decide
on separations and must define units before much mapping
has been done. Complete landscape could be, and is,
used or segments of it, in description.

Uniformity requires definition of limits and consistent
nomenclature. Index is helpful to point up problems.
Many land types and sub-types have not been defined,
plus a number of the Manual definitions need revision.
Recommend  using series name in a complex with a land
type where it can be done.

Information lacking to give series names.

Effort not made to find out what is really there. Time
is a factor, but we must know more if we are to make more
rel iable  interpreations.

We need to have more work on miscellaneous land types,
particularly strip mines. Is more going to be done?

Information in committee report provides the basis for
moving ahead on this problem. It also indicates that it
is a serious problem and very little consistency is
evident in describing many of the conditions involved.

We need to know for interpretations.

In 1966-1967 a good study on mines in U. S. was published
by the Dept. of Interior with definitions of different
conditions.

Volume of information does not help. We need more specific
information.

Strip mines are extensive. Dick Smith has a project to
study such areastosee if they can be classified. Suspects
Entisols because these areas are so uniformly disturbed
they may lend themselves to better classification. Need
to know what they are for interpretations.

The committee report was accepted by the conference.



NORTHEAST SOIL SURVEY WORK PLANNING CONFERENCE - 1970

Index of Miscellaneous Land Types Used
in the Northeastern States

ALLWIAL LAND

Soil Survev Manual Definition

Areas of  unconsolidated alluvium, generally stratified and varying
wide ly  in  texture , recently deposited by streams, and subject to
frequent changes through stream overflow.

ALLUVIAL LAND,  BOULDERY

ALLUVIAL LAND, COBBLY

ALLUVIAL LAND, GRAVELLY

ALLWIAL LAND, LOAMY

ALLWIAL L4ND,  MARL SUBSTRATUM

ALLWIAL LAND, NEUTRAL OR SLIGHTLY ACID

ALLWIAL LAND,  SANDY

ALLWIAL LAND, STEEP

ALLWIAL LAND, STONY

ALLWIAL LAND, STONY AND COBBLY

ALLWIAL LAND, STRONGLY ACID

ALLWIAL LAND,  VERY COBBLY

ALLUVIAL LAND, VERY NET

ALLWIAL LAND, WET

BEACH AND DUNE SAND

BRACH AND RIVERWASH

mc~ SAND  (ST AB IL I Z E D)

BBACHES

Soil Survey Manual Definition

Beaches are sandy, gravelly or cobbly  shares washed and rewashed
by waves. The land may be partly covered with water during high

;*“‘.p*  :,,.-~&. ~,>.‘  ~’ 1 )~,,,
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Soil Survey Manual Definition (continued)

tides or stormy periods. Beaches support little or no vegetation
and have no agriculturalwlue although they may be sources of sand
and gravel.

BllACHES,  WET

BICWN-OUT LAND

Soil Survey Manual Definition

Blown-out land consists of areas from which all or most of the
soil material has been removed by wind - a condition resulting
from an extreme degree of soil blowing or wind erosion. The
areas are shallow depressions that have flat or irregular
floors formed by somenore resistant layers, by an accumulation
of pebbles or cobbles, or by exposure of the water table. Some
areas have a small proportion of hummocks or small dunes. The
land is barren, or nearly so, and generally useless for crops.

BORROW LAND

BORROW LAND, LOAMY MATERIAL

BORROW LAND, SANDY AND GRAVELLY MATERIAL

BORROW AND FILL LAND

BORROW PITS

BREAK3 AND ALLUVIAL LAND

CtAY PITS

CLAYEY LAND, KeYPORT MATERIALS, STBEP

CLAYEY LAND, MARLTON MATERIALS, STEEP

COASTAL BEACH AND DUNE SAND

COASTAL BEACHES

COLLWIAL LAND

Soil Survey Manual Definition

Colluvial land includes areas of unconsolidated recent colluvium -
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COLLWIAL LAND

.

_
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. *

CUT

DAM

Soil Survey Manual Definition (continued)

a heterogeneous deposit of soil material, rock fragments or
mixtures of the two - accumulated at the base of slopes primarily
by gravity.

COLLWIAL LAND, EXTREMELY STONY

COLLUVIAL LAND, VERY STONY

AND FILL LAND

1969 Technical Work-Planning Conference report, Charleston, South
Carolina, January 27, 1969: Cut and fill land consists of areas in
which the soil or the soil and the underlying regolith has been greatly
modified by appreciable removal in some places and comparable addition
in others. Over the major part of an individual body, the cuts are
deep enough to remove all or nearly all of the diagnostic horizons and
the fills are thick enough to bury the original solum  to depths of
20 inches or more. The pattern of cuts and fills is complex and the
soil material is variable. Classifiable soils may be present in
the proportions permissible as mapping inclusions. Modifiers to
indicate the nature of the materials might follow the phrase "Cut
and fill land." One example is "Cut and fill land, shale materials."
The name of a series might be used in lieu of "shale" if that were
apprbpriate. Example: Cut and fill land, Berks material.

CUT AND FILL LAND,

CUT AND FILL LAND,

CUT AND FILL LAND,

CUT AND FILL LAND,

CUT AND FILL LAND,

CUT AND FILL LAND,

CLAYEY SUBSTRATLIM

GRAVELLY MATERIALS

LOAMY MATERIALS

ROCK SUBSTRATUM

SILTY MATERIALS

STRATIFIED SUBSTRATUM

DUMPS

Soil Survey Manual Definition

Dumps are areas of uneven accumulations or piles of waste rock.

DUNE LAND
Soil Survey Manual Definition

Dune land consists of hills or ridges of sand-sized particles drifted and
piled up by the wind and either aciively shifting or'so recently fixed or
stabilized that no soil horizons have developed.



-4-

DUNE LAND AND COAST& BEACH

DUNE SAND

RRODED LAND

ERODED LAND, ROCKY

ERODED LAND, SLOPING - SHALE MATERIALS

ERODED L4ND,  STEEP

ERODED LAND, STEEP - SHALE MATERIALS

ESCARPMENTS

EXlRRMELY  STONY LAND

FILL L&ND

FILLED LAND

FF.ESH  WATER MARSH

GRAVEL AND BORROW PITS

GRAVEL AND SAND PITS

GRAVEL PITS

GRAVEL PITS AND QUARRIES

GRAVELLY TERRACES

GULLIED LAND

Soil Survey Manual Definition

Gullied  land is land so cut by recent gullies that it  is nonarable,
and the soil  profi les have been largely destroyed. Where necessary,
separations based on dominant slope of the original land surface may
be made. It may or may not be feasible to convert gullied land to
arable land by leveling,  depending upowthe  kind and depth of the
so i l  mater ia l . I t  i s  o f ten  use fu l  to  ind icate  the  k ind  o f  so i l
material involved.

GULLIED LAND, GILPIN-UPSHUR MATERIAL

GULLIED LAND, HILLY

GULLIED LAND, ROLLING

GULLIED LAND, STEEP

. -

. -
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HILLY LAND, LOAMY AND GRAVELLY SEDIMENTS

LAKE BEACHES

LMBSTONE  ROCK L’.ND

IOAMY  AND CLAYEY LAND

MADE LAND

Soil Survey Manual Definition

Made  land  cons is ts  o f  area8 f i l l ed  art i f i c ia l ly  with  earth ,  t rash
or both and smoothed. It occurs most commonly in and around urban
Brea6.

. .

. *

. .

MADE LAND,  COARSE MATERIAL

MADE LAND, DREDGED COARSE MATERIAL

MADE LAND, DREDGED FINE MATERIAL

MADE LAND, DREDGED RIVER MATERIALS

MADE LAND, FINE MATERIALS

MADE LAND,  GRANITE AND GNEISS MATERIALS

MADE LAND, LIMESTONE MATERIAL

MADE LAND, SANITARY FILL

MADE LAND, SANITARY LAND  FILL

MADE  LAND, SHALE AND SANDSTONE MATERIALS

MADE LAND, TILLABLE

1969 Technical Work-Planning Conference report, Charleston, South
Caro l ina .  Januarv  27, 1969: Made land consists of  areas f i l led
or  covered  art i f i c ia l ly  with  misce l laneous  mater ia l  includine
trash, stones and industrial waste. The miscellaneous material
may or my not be covered by fine earthy material. Phases for
recognition of thickness of  earthy covering as well  as the kind
of miscellaneous material  may be used if  needed for interpreta-
tion purposes.

HADE LAND AND BORROW PITS

MADE LAND AND DUMPS

MADE LAND AND URBAN LAND



MARL  PITS

MARSH
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Soil Survev Manual Definition

Marsh consists of  wet periodically f looded areas covered dominantly
with grasses, c a t t a i l s ,  r u s h e s , or other herbaceous  p lants . Sub-
classes include Tidal marsh, periodically inundated because of  the
tide; Fresh water marsh, which is influenced by fresh water and
not by the tide; and Salt water marsh, which is influenced by
salty water but not by the tide.

MINK  DUMPS

&Jkp WASH

HIKKD  ALLWIAL LAND

HIXBD  ALLWIAL LAND, WET

MLKED ALLWIUM

MIXED ALLWIUM, POORLY DRAINED

MIXED ALLWIUM, WELL DRAINED

MODERATELY WET LAND

MUCK

MlJCK,ACID  (Unclass i f ied )

MUCK, DEEP

MUCK, SHALLOW

MUCK, SLIGHTLY ACID

MUCK AND PEAT

MUCK AND PBAT, STRONGLY ACID

MUCKY PEAT

. .

. *

. .

&AT
PSAT,

PSAT,

PEAT,

COARSELY FIBROUS

MODERATELY FIBROUS

SHALLOW

53__ -
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PEA’I!, SPHAGNUM

PEAT AND MUCK

PEAT .$-ND MUCK, SHALLOW

PITS

Soil Survey Manual Definition

Pits are open excavations from which soil and underlying material
have been removed,

PITS,.CLAY AND MARL

PITS, SAND AND GRAVEL

PIPS, DUMPS AND MADE LAND

PITS AND QUARRIES

QUARRIES

QUARRIES AND DUMPS

RIVERWASH

RIVERWASH? COAL

RIVERWASH, GRAVELLY

RIVERWASH, SANDY

ROCK LAND

Soil Survey Manual Definition

Rock land consists of areas having enough rock outcrop and very
shallow soil to submerge other soil characteristics. The upper
limit of rock outcrop is 90% of the mapped area and, unless the
other features place the land in some other miscellaneous land
type anyway, the lower limit is ordinarily 25%.

ROCK LAND, ACIDIC

ROCK LAIyD, BASIC

ROCK LAND, CANAAN MATERIAL

ROCK LAND, LIMESTONE

ROCK LAND, SANDSTONE

. .
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ROCK LAND, THORNDIKB  MATERIAL

ROCK LAND, THORNDIKE AND LYMAN MATERIALS

ROCK OUTCROP

Soil Survey Manual Definition

Rock outcrop consists of exposures of bare bedrock.

ROCKY ERODED LAND

ROCKY LAND

ROLLING LAND, I&WY AND GRAVELLY SEDIMENTS

ROUGH BROKBN LAND

Soil Survey Manual Definition

Rough broken land consists of very steep land, ordinarily not
stony, broken by numerous intermittent drainage channels.

ROUGH BROKEN LAND (SHALE)

ROUGH BROKEN LAND (SILT AND CLAY)

ROUGH BROKEN LAND ( SILT AND SAND)

ROUGH GULLIED LAND

ROUGH STONY LAND

RUBBLE LAND

Soil Survey Manual Defintion

Rubble land includes areas with 90% or more of stones and boulders.

SAND PITS

SAND AND GRAVEL PITS

SANDED MUCK

SANDSTONE RUBBLE LAND

SANDY ALLUVIAL LAND

SANDY AND CLAYEY LAND

SANDY AND CLAYEY LAND, GLAUCONITIC MATERIALS
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SANDY AND SILTY LAND

SANDY LAND

SANDY LAND, DOWNER  AND SASSAFRAS MATERIALS

SANDY LAND, IRONSTONE

SILTY AND CLAYEY LAND

SLOPING ERODED L&D, SHALE MATERIAL

SulPING  LAND, ALLUVIAL MATERIAL

SIKIPING  SANDY LAND

STEEP BROKEN LAND

STEBP  ERODED LAND, SHALE MATERIALS

STBEP  LAND

STEEP LAND, ALLUVIAL MATERIALS

STEEP LAND, LOAMY

STEEP LAND, LOAMY AND GRAVELLY SEDIMENTS

STEEP LAND, SILTY AND CLAYEY

STEEP ROCK LAND

STEEP ROCK LAND, THORNDIKE  MATERIALS

STEEP SANDY UND

STEEP VERY STONY LAND

STONE  QUARRIES

STONY COLLUVIAL LAND

STONY LAND

Soil Survey  Manual Definition

Stony land includes areas having enough stones and boulders to
submerge  other  so i l  character is t i cs . At the upper limit 90% of
the exposed surface is stones;  the lower l imit is ordinarily 15%
unless other features place the land in some other miscellaneous
land type anyway.

.
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STONY LAND (ACIDIC ROCKS)

S'IWY LAND (E+SIC ROCKS)

STONY LAND, PORTERS MATERIALS

STONY LAND, STEEP

STONY ROCK LAND

STRIP MINE SPOIL

STRIP MINE SPOIL, ACID

STRIP MINE SPOIL, ACID CLAY SHALE MATERIALS

STRIP MINE SPOIL, GLACIAL MATERIALS

STRIP MINE SPOIL, NONACID MATERIALS

STRIP MINE SPOIL, SANDSTONE AND SHALE MATERIALS, RClLLING

STRIP MINE SPOIL, SANDSTONE AND SHALE MATERIALS, STEEP

STRIP MINE SPOIL, STEEP

STRIP MINE SPOIL, VERY ACID

STRIP MINES

STRIP MINES AND DUMPS

SWAMP

Soil Survey Manual Definition

Swamp consists of naturally wooded areas, all or most of which
are covered with water much of the time.

TERRACE ESCARPMENTS

Soil, Survey Manual Definition

Terrace escarpments include sloping or steep relatively even
fronts of terraces.

TIDAL FLATS

Soil Survey Manual Definition

Tidal flats include essentially barren, nearly flat areas of mud,

-.

.
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TIDAL FLATS

Soil Survey Manual Definition (continued)

periodically covered by.tidal water. The lower parts of these areas
are covered by water daily; the higher parts may be covered only at
unusually high tides. The flats consist of silty and clayey material
that + places, contains considerable very fine sand. Normally
the material has an excess of soluble salts. When the surface
dries, it cracks and may become hard enough to support a man.

TIDAL MARSH

TIDAL SWAMP

URBAN LAND

Soil Survey Manual Definition

-.

. .

. *

. *

Urban land is land so altered or obscured by urban works and
structures that identification of soils is not feasible, Soil
boundaries should be extended into urban areas wherever it is
possible to do so with reasonable accuracy and the use of the
miscellaneous land type is restricted to the closely built-up
parts of the cities.

URBAN LAND,

URBAN LAND,

URBAN  L4ND,

UREmLAND,

URBAN LAND,

URBAN LAND,

URBAN LAND,

URBAN I&X),

URBAN LAND,

URBAN LAND,

URBAN LAND,

VERY ROCKY LAND

ALLUVIAL MATERIALS

CLAYEY

GALESTOWN MATERIAL

GRAVELLY MATERIAL

LIMESTONE MATERIALS

LOAMY MATERIAL

ROLLING

SANDY

SANDY OVER CLEYEY

SASSAFRAS MATERIAL

SHALE MATERIALS

VERY ROCKY LAND, ACIDIC, MODERATELY STEEP

VERY ROCKY LAND, ACIDIC ROCK PHASE
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VERY ROCKY LAND, ACIDIC, STEEP

VERY ROCKY LAND, BASIC, MODERATELY STEEP

VERY ROCKY LAND, BASIC, ROCK PHASE

VERY ROCKY LAND, BASIC, STEEP

-_

. .

VERY ROCKY LAND, HILLY ACIDIC ROCK PHASE

VERY ROCKY LAND, ROLLING BASIC ROCK PHASE

VERY STONY LAND
Soil Survey Manual Definition

Very stony land includes areas having from 50 to 90 percent of the
surface covered with stones and boulders.

vim STONY LAND (ACIDIC ROCKS)

VERY STONY LAND (BASIC ROCKS)

VERY STONY LAND, MOUNT LUCAS AND NESHAMINY MATERIALS

VERY STONY LAND, NESHUIINY

VERY STONY LAND, SLOPING

VERY STONY LAND, STEEP

VERY STONY LAND, WATCHUNG MATERIALS

. -

I .

VOLCANIC ROCK LAND

WET TERRACE LAND



NATIONAL COOPERATIVE SOIL SURVEY
NORTHEAST SOIL SURVEY WORK PLANNING CONFERENCE

January 19-22, 1970
New York City

REPORT OF COMMITTEE 6 ON CLIMATE IN RELATION TO
SOIL CLASSIFICATION AND INTERPRETATIONS

-. CHARGES AND OBJECTIVES OF COMMITTEE

The charges to this co&ittee  a,‘e outlined in the 1969 National Work
‘. Planning Conference Report, page,125,  items 1-3. The charges are:

1. Solicit all available soil temperature data for the Northeast
from sources such as SCS, Agricultural Experiment Stations,
U. S. Forest Service, and others.

2. Assemble the data on a standard form (A proposed form is
provided on page 127 of! the,1969 National Report).

3. The Regional Committee have Ann initial report available by
January 1970 or their next committee meeting.

This committee recognized that insufficient time would be available
prior to the conference to locate and review all soil temperature data
in the Northeast. Therefore, one objective has been to locate as much
soil temperature research as time~permitted, and to record this data,
on the proposed soil temperature form. Another objective has been
to poll the cooperators of the soil survey to determine their interest
in B coordinated regional soil temperature project and to evaluate
the proposed soil temperature form.

. .
S&MARY O F  QUESTIONNAIRE ., :’

,~.
To accomplish these objectives and charges, in part, a questionnaire

. . was sent to each state soil scientist and other cooperatora~of  tho .:
soil survey. Copies of the proposed soil temperature form were
provided for recording any soil temperature data’that was available.
The twenty-four::&espondeots by state are:

Connecticut - D. Hill, J. Allen
Kentucky - R. Daniell,  H. B a i l e y
Maine - W. Steputis
Maryland - D. Fanning, R. Shields, J. Foss, F. Miller
Massachusetts - W. Lyford
New Hampshire - S. Pilgrim
New Jersey - K. Wilson
New York - R. Marshall, R.
Pennsylvania - J. Nell,  G.
Upper Darby - F. Cleveland

Arnold, J. Kubota, L. Kick
Peterson

Vermont - R. Bartlett, B. Watson
Virginia - C. S. Koch, D. E. Pettry
W. Virginia - B. Patton



A s”~?~ry  of response? to the questionnaire follows.

Question 1 - Should ,cooperators  of the soil survey undertake a
coordinated soii?emperature  project?--.--__ -

Y e s  r~spmscs  - 22
No responses  - 2 ,.

Ali respondents except two favor a coordinated soil tecperature
project ‘I.;i the Northeast Region. One state indicated that they
ore So~lidly within the ~~esic  SC’;.? and that studies should be
done in rtstr,s  -:l:h I”OCC  th9.n ~OL’.E  ~6341  ter,:perature  c l a s s .
Ar.cth~~r  ‘3t-.:z  iudicatt:d  thnt rcs.no.rch  is needed to relate
che:~:,~;  i.ti aL_ ;ird c o i l  teSpx:PIClll:e  with ?.ltit”de.

Yes r2sy2*: 2:. - j

33 y,acy.;‘;:~~.,s  _ ic, ” ”

The forxt of thz? :.oil  tenpernture form is unsatisfactory to
n.os t ~&M.rwers i:ent>lcky  inte.nsiv,e,~y  teo ted .the temperature
form when they&o++  2 year records of temperatire  data friw
16 ,,sites ,‘, They stetyths,t the formis  satisfactory with 8omS’
minor modifications. ~

.,
Questioh 3 :-.~ls it advi&dii~  k&ii& &&person in each state to

inFtEate  tind sunmarize~~soil  temp.erature  researchf~_._.______._
If so, vho do you recommend from your state?-_.. .-.-.--_- .___

Yes responses - 2:
,,’ ;;‘,‘:~~’  ,~ .::

lie resp’>nnes  - 3
:j~‘. ::~:I, ,” ,’

Most states re$o~ted~‘thaf.‘soil  temperat”re.research  should be
orgar,ised and coordinated by one person. ~A11 cooperators’ ‘and
cthcrs wj~I:L’ sh&e in the study end will submit data to the state
coordjvtor. The data should be summarized and submitted
annually to tl:e regional coordinator. The following states
s”~gcctsd  ci:C!s or agencies  for consideration in their states.

. .

- .



Question 4 -

Yes responses - 11
Uncertain or no opinion - 13

-. No responses  - 0

Most respondents felt that insufficient data is available to
. . respond objectively to this question. However, 11 respondents

were confident enough to vote yes. ,:j.

Question 5 - If answer for number 4 is No, what are your proposals? “... .

Proposals were not made since negative replies were not made
to question 4.

Question 6 - In how many,e?eas  are soil temperature studies being
conducted in your state?

1

The responses are summarized  by states.

Connectic& ;: 1,;;’
Kentucky - 166(Ma&y  at weather ,statione with daily readings

by weather observers.)
Maine - 2, but ‘not for 12 month period.
Maryland - 1
Maaaachtieetts ~?:O

:

. *

. .

New Hampshire ~I~ Random data, but no special projects.
New Jers&y.;“&~’  >,.i.~‘.  ,,, .~~~.

New York - 8 (6 w&X&~ ‘atations.~also  :record temperature..at
8 inches.)

Ohio - 3
Pennsylvania - 3
Rhode Island - 1
Vermont - 14 (By’ soil scientists and others, with daily er

weekly readings at 20 inches.)
W. Virginia - 2
Virginta ,_, 8

Two states have undertaken intensive studies specifically for
determiniog,mean annual soil temperature at 20 inches. Therefore,
only a small:‘&oount of soil temperature data is presently available
at 20 inches,~“-:‘Kentucky  has the most complete record, with two year
records at 16 weather stations. 15 different soil series and 1
miscellaneous l&d type are represented. The 14 sites in Vermont are

:r:.,  ; :

read daily or weekly, depending’on  the site. All sites were initiated
during the past 1% years. A  o n e  y e a r  r e c o r d  i s  a v a i l a b l e  for 2  s i tes .  1~:



Additional soil temperature data undoubtedly is available. Additional
time is needed to locate this data and appraise the usefulness for
soi l  c lassi f icat ion. Sources to pursue further are (1) research by
graduate students or experiment stations; (2) climatological data
from the Il. S. Department of Corrmerce::  (3) research data available
from other ageoci~s;,~:,bdth:,.state  land ‘faderal~;  and (4) projects by
other university departments.

DISCUSSION

The proposed soil temperature form needs  revision. Because of the
variety of ideas frop the reviewers this committee feels that
additional timc should be assigned to this work. A 5” by 7” card
seems advisable at this time ,for easy comparison and filing. The
data fron theoe zc.rds cao be. transferred to data processing cardss
at an appropriate I-irn.9.

,, ..,

Special’emphasis  should be directed to soil temperature measurements
in areas where add?.tio,lal  information is needed to adequately
classify and interpret the soils relationships of mean annual sofl
temperature, growing season soil temperatures, and summer soil :’
temperatures to the growth and yield of crops. Experience and some
research ‘hab’bhown~‘th~et”soil ‘temperature has a pronounced, influence
on the germination of seeds, growth habits. ofplants V”%rd %fnds of
plants within a geographic area , and mineral.. uptake by plants.

If a soil temperature project is undertaken it should be designed so
that it,Xsnot  .so :sophisticated and detailed that it. will be
excessively costly and time consuming.

” ;
Relatively simple instruman-

tation is essential in order fora large number: of sites to be
installed and easily measured. Insofar as possible’, people outside
of soil survey should be involved such as weather pbser~vers  and
private citizens .,,

,., ‘~!

The frequency ofraadings.needed  to accomplish the objectives’ of’b
soil temperature project should be tested as,yearly”records  become
available. Initial studies and comparisons in one state indicate
that determination of the mean annual temperature on the basis of
only four readings a year gives a significantly higher, reading than
when the.:mean’annual  temperature is determined from monthly, Weekly,
or daily readings. The 4 readings a year gave a higher readiiig’by  3
degrees than did daily readings.

Supplemental data can be obtained by measuring soil temperatura,during
the preparation of field profile descriptions. Although a continuous
record is not possible, the temperature can be compared at that given
time tosites  for which continuous data is available. In addition, ,!
measurements can be made at a specific site periodically without
installation of thermocoupies.

.?Y;::i_

.’

- .
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REXOM?UZNDATIONS

1. A soil temperature project should be initiated in the Northeast
Region.

2. This committee  should continue as a working committee to develop
a soil temperature form and coordinate soil temperature studies.
An alternative would be for this project to be coordinated through

-. the Principal Correlator’s office or one of the Agricultural
Experiment Stations having access to data processing equipment.

-. 3. It is recommended that the committee develop prescribed procedures
for temperature measurements, as well as the minimum frequency
of measurements. They also should determine the most suitable
and economical methods of measuring soil tembxxnture.

4. More detailed studies should be conducted through the Agricultural
Experiment Stations for determining relationships between soil
temperature regimes, moisture regimes, and plant growth. Special
projects are needed to determine changes in soil temperature with
elevation, aspect, vegetation, and other factors.

5. The results of the temperature project should be summarized and
published as a regional publication.

REACTION OF CONFERENCE TO COMMITTEE 6 RECOMMENDATIONS

1. The conference supports a soil temperature project and continuation
of Committee  6.

. -

. .

2. Motion was made and conference voted to have Committee 6 coordi-
nate the regional project.

3. Conference requested B. G. Watson, Chairman of Committee 6, to
fulfill recommendations 2 and 3 of Committee 6 report.

COMMITTEE MEMBERS

B. G. Watson, Chairman
D. S. Fanning, Vice Chairman
H. H. Bailey, Advisor
F. W. Cleveland
D. E. Hill
J. Kubota
W. H. Lyford
S. A. Pilgrim
D. E. Pettry, Advisor
G. Peterson
L. Rivere,  Advisor



NATIONAL, COOPERATIVE SOIL SURVEY

NORTHEAST SOTI, SURVEY WORK PLANNING CONFERENCE

January 19-22, 1970

REPORT OF COMITTEE ON SOIL FAMILY CHlTERlA

C!b&: t i;-i s

. . ‘This committee was initiated at the 1968 conference and has continued in view
ol' the problems associated with establishing and applying family criteria,.
The charges from the national committee were: (a) to review distinctions be-
tween fsmil~y clnsses end the placement of series into family classes; (b) tc,
*%nlinue study end testing of existing family criteria and make reocmmendalians
i'ol- the imprav~ement  of the family classification; and (c) to rigorously test
and eva1u~s.t.e the Histosol family criteria with the aim of improving the rlassi-
f;~ca.tion. In addition the NE executive suggested that we review the 1965 rr!-
port or, soil moisture Hnd evaluate the need to revise the scheme f'cr ?lsssiiy-
ing water tabie regimes.

%tustion Statements

7. Mr. L. W. Ki,:k, SCS, N.Y., hod conducted several tours in the Nsr.thea.st  +.hlj
psst year to a~zquaint  personnel with the identification &nddescr'iption of His!~+
eels and whs to present B report on their classification at the confereve.
Therrf'o:*e, due t,> a lack of' sufficient data and inexperience by n.zst members
the family vr;i?,eria. for Histosols was not responded to.

2. A misunderstanding by the chairman concerning the charge to ?fview the ?,:~heme
i‘c;; cia;sif'ying  water table regimes resulted in no action by this :xmit*ct. I t,
e.pk>errs th;-.t not encvgh additiona. dats are svailable sin-e 1968 ‘TC:  WI TW:, T-C:-

161c.r1, mid that testing of suggested criter,ib  be continued. At t:hc 1‘1‘s se:,t, +,Irr,~
thrre dces n?t appear to be any significant research on the reletixstiip between
wet.ness and morphclcgy  of soils in the Northeast and the seeming 1ac.k ,_I‘ x.rre;-
p,ondenr:e  wit‘? the cla.ssific&tion system remains a problem.

,3. An::ther r:oncern is the r;umbtr of series that group into families hl:d ',hc pr.>b-
!cn is ?wo-tiilfd 88 indicated below:

NE,_S, and !w Regions
;:' i'amilies  Wi,th no. of seriesNo ____

Northe&?+<  c-r.; r
Z of families

- - -
wjtt, li,.:. oi series- - - - -

1, 4 1~0 - 14 60
: 0 15 - 19 13 2

5 20 - 29 11 ;
2 30 - 39 4 4
2 >40 9 5 - 9

3 1fi+
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The large membership families in the Northeast, in descending order sue:

Typic Iiapludults,  fine loamy, mixed, mesic
Ultic Hepludelfs, fine, loamy, mixed, mesic
Typic Hspludalfs,  fine, mixed, mesic
'&pi: Dystrwhrepts, loamy-skeletal, mixed, mesic
Typic Fragixhrepts,  coarse loamy, mixed, mesic
Aeric Ochrsqualfs, fine, illitic, mesic
Typic Fragiudults, fine loamy, mixed, mesic
Aqu,ic Fragiudults, fine loamy, mixed, mesic
Ae~ii" Ochrsq%lfs, fine loamy, mixed, mesic
'I'ypic Ha,pludults, clayey, mixed, mesic
Aquic Hapluilults, clayey, mixed, mesic

Conir,l'lttee  members were asked to develop keys to series in large families in
an attempt tC8 reduce the number of comparisons needed for series descrip-
ticns,

4. A re.d.iew of ki nds of family criteria used in the NE indicate that most
families employ (1) texture of control section, (2) mineralogy of clay on
non-i;lay i-;?d~ctions depending on texture, and (3) soil temperature. Soil
temperature ia currently under study and for most of the region it appwrs
that satisfartory solrjtions of boundary problems can be resolved. The min-
w&logy was r,viewed  at the 1968 conference and no additional changes WCYE
recommendtid  pending acxmulation  of more data. Thus, the limits of ccntr;l

and texture limits of such remain areas for further consideraticn.

Within the glaciated portion of the region there is concern
u,bz,t hi.vir: g till and outwash soils together in a family be-
.xuse cf the ji@ificant differences in interpretation and
b~rvey prwedures associated with soil consistence.

The vertl,is,liy restricted control section in many soils with
f'ragips~ns  is disturbing because it is of limited v~alue ir;
series :xe?;@ition and it necessitates additional st.atements
abcut suies which sre c&en possible to make at the family
I.c:.E; s'or other groups of soils. Many fragic soils sx fin+
or ~~x;:.se~l?amy  regardless of the texture of the pan. This
cT~,u!.d possibly be reiated to common surficial changes that
we scmtwha? :independent of the materials and forrntion of
the underiyjng frugipans.

The wc:gnition cf amounts of coarse fragments within ,Lhe vary-
ing :rntr,G;i sections , particularly for loamy skeletai glasses,
is appar~ently  subject to rather high error.

. .

* .

. .

c:
I’ The questicn of whether some family criteria might be used in the se+les
raL?g:jr~y rather than the family category focuses attention on the use of s
i::urth family i.riteris, Four criteria are used for the Aquepts; the addi-
ti3nhl  cne king reartion class.
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aI In the Northeast there are 32 families of aquepts which have only one
series, thus the addition of reaction does not affect placement with-
in the system and indicates that nonacid and acid could easily be
shifted to a series criteria.

b. If reaction class were dropped as a family criteria for Aquepts,
eight families would be reduced to four as follows:

Aeric Haplaquepts
coarse loamy, mixed, mesic
fine loamy, mixed, mesic

1 acid; 3 nonacid
1 acid; 2 nonacid

Aeric Fluventic Haplaquepts
fine loamy, mixed, mesic 1 acid; 2 nonacid

Fluventic Haplaquepts
fine loamy, mixed, me&c 2 acid; 2 nonacid

C. A similar trend is noted for families using calcareous  and non-Carl-
careous (Mollisols), however, because of limited extent in the North-
east we feel the Midwest should evaluate the utility of this fourth
criteria.

Committee Findings

A. Properties useful for subdividing large families

The groups within families concentrate on the most common, or in some
cases the most contrasting, series criteria of the family members. The
1966 committee on series criteria observed that for those families with
3 or more series the following properties were useful for comparing the
family members: hue, texture within the control section, coarse frag-
ments which often indicate kind of material, mineralogy, and consistence.

In attempting to subdivide large families for descriptive comparison the
committee this year observed that kind of material, hue, depth to rock,
and solum thickness were thought to be useful in more than 50% of the
families tested (Table 1). Hue and kind of material were common to the
two subgroups of Ultisols; depth to rock and solum thickness were sug-
gested in 3 out of 4 subgroups of Alfisols and kind of material was used
in 2 of the k subgroups.

a. Kind of material is an important series property and one of
great utility within families, however, there does not seem
to be enough uniformity of definition and use to recommend
it as an additional family criteria at present. Because most
field mapping relies on landform and kind of deposit or ma-
terials present there is a general feeling that properties
associated with these landscapes should somehow appear in the
classification scheme. In some areas it is a question of till
versus outwash whereas in other places it may be the general
composition of colluvium that is useful for recognition and
interpretation.

6 7
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b.

c.

Hue and depth of solum appear to be very useful properties
separating many families of Ultisols. For example, of the
35 series of fine-loamy, mixed, mesic Typic Hapludults, 26
of them have solum hues of 7.5YR or yellower, and 12 of the
35 have sola less than 40 inches thick.

Depth to rock, particularly a class of 20-40", appears to be
a strong contender for splitting large families of Alfisols
and Inceptisols. For example, of 26 series in the fine, mix-
ed, mesic Typic Hapludalfs, 11 are less than 40" to rock.

. .

. .

B. Development of soil keys for large families

Although keys facilitate the comparison of series within large families
there is little uniformity in the sequence of applying criteria and
little uniformity in designating the limits or classes of the criteria
used for subdivision. If two criteria are used to subdivide the series
there are only two ways to order them: (1) A then B, or (2) B then A,
but if three criteria are used there are six different ways of sequenc-
ing their use. It is possible that soils in one region might appear to
be separated quite differently than in another region even though people
employ the same properties. Three of the keys developed are shown be-
low:

1. Typic Hapludults; fine-loamy, mixed,

A. Depth of solum

B. Hue of upper Bt
(1) 5YR or redder
(2) 7.5YR or yellower

C. Kind of material
(1) Granite, gneiss, schist
(2) Glauconite

(5) StEdstone or Quartsite
(6) Shale (below)

2. Typic Hapludalfs; fine, mixed, mesic

mesic - 35 series

This key provides 24 po-
tential classes at the
lowest level; 15 of the
24 have class membership
for the series tested.

. _

. .

- 12 series

A. Deoth to rock and solum thickness
11, < 40'90 R
(2) > 40" to R, solum < 40"
(3) > 40" to R, solum > 40"

This key provides 18 po-
tential classes at the

B. Hue of Bt
(1) 5YR or redder

lowest level; 7 of the

(2) 7.5YR or yellower
18 have class membership
for the series tested.

C. Reaction of Bt
(1) Calcareous
(2) Mild alk to mod. acid
(3) Strongly to extremely acid

68
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3. Aeric Orhraqualfs;  fine, illitic, mesic - 13 series

A. Parent material
(1) Glacio-lacustrine
(2) Till and residual

R. Depth to bedrock
(1) 20 to 40"
(2) > 40"

C. Solum thickness
(1) < 20"
(2) > 20"

This key provides 8 po-
tential classes at the
lowest level; 5 of the 8
have class membership for
the series tested.

C. Cohrse fragment analysis

Setting clhss  limits for the skeletal family continues to be a problem
of sizable magnitude. Over the past years Pennsylvania h&s charcr-
terized 477 modal profiles and 83 of them (17.4%) fall within the pres-
ent limits of skeletal families. These analyses indi~zate that many of
the pedons with contents of coare.e fragments near the proposed class
limit are not classed as skeletal.

Pedons % C.F. Misclsssed

12 35-39
14 40-44
10 45-49
10 50-54

9' 60-64 55-59

6 65-69

92 ::I;;

3 90-99

The data indicate
and 45% by volume
in ES much as 70%

;
26 35-'15 18
20 45-55 6

3 22 55-70 3
3 14 70-100 2
2
0
I

2
0 -.
0

that wher-e the coarxe fragment content is between 35 ’ .
that field estimates may result in judgment erras
of the cases. With between 45 and 55% cc,~+se fr&g-

merits, the error of placement may be about 30%, and where more than
55% coarse fragments the error is commonly less than 20%. These er-rors
refer to plwement into skeletal 01' non-skeletal funilies and does not
indicate a difference between estimsfed  $ of coarse fragments (such YS
45%) and measured amounts cf eoarxe fragments in each percentage range.

SUmmary
& % C.F. Missed_-

. .

. .

The rbnges for some series are also available such as:

% Coarse fragments
Series $._ &. Range No. with > 55%

Connotton 4 52 48-61 1
Oquaga

: ;:
39-60 3

Dekalb 40-71 3
Klinesville 6 60 37-89 2
Berks 65 50-90 7
Weikert 73 45-94 5

70
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It has been suggested from time to time that a "very" or "highly"
skeletal family would improve understanding and interpretations at the
family level. The above evidence indicates that the range of coarse
fragment content is sufficiently wide so that many skeletal series
would be divided by such a procedure.

Conference Recommendations

After rousing and stimulating yet somewhat nondirected discussion it appea?ed
that the following general statements expressed the majority sentiment.

1. We would like additional clarification on the philosophy of the family
category to assist us in evaluating whether current or proposed criteria
will satisfy the objectives of this category. Combinations as well ss sub-
divisions of current families can be made, but we are somewhat at a loss as
to the "basis of differentiation" of the category for which additional cri-
teria could be considered.

2. Large soil famil~ies do present problems and more effort should be made to
either eliminate unneeded series or further justify the large number of series.

3. Until ,the basis for establishing families is more clearly understood, we
favcr using keys for subgrouping series in la~rge families for the ,convenienee
of comparison.

4. Because of the numerous unresolved questions about family criteria it is
recommended that the committee be continued.

Committee Members

J. M. Allen, V. Chr.
R. W. Arnold, Chr.
E. Ciolkosz
R. E. Daniel1
L. W. Kick

* Unable to attend

R. P. Matelski
F. P. Miller

*E. J. Rubins
R. M. Smith
W. J. Steputis

*M. E. Weeks

Visitors

E. J. Pedersen
R. V. Rsurke
G. M. Schs,f~‘e.:r
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NORTHKAST  WIL SURVEY WORK PLANNING CONFERENCE-
January  19-23, 1970

New York City

Report of the Northeast Committee on
Soil-interpretations at the F:igher Categories

of the New Soil Classification System-

The principal charges to this committee are given in Items l-3 on page
a. 135 of the report of the National Work Planning Conference of 1969. An

additional charge, regional in scope, was to report on the status of
the Northeast regional general soil map. In this report, the topics
from the National Committee will be dealt with first.

l’he committee agreed that the main focus this year should be on maps,
legends and interpretations at the State level. The 1968 Northeast
Comznittee  Report concentrated on work at the county level. This
committee did also include some study of maps at the county level.
haps and interpretations for areas larger than states were not studied
in depth.

Discussion: scale of general soil maps is determined by the size of_----
the area, the complexity of the soil pattern, the intensity of present
and anticipated land use, and the objectives of the map.

For State maps, there was no disagreement with the general guidelines
of the National Committee that scales of 1 :WO,OOO for small states
and l:l,OOO,OOti for average size states is good.

:
Par county naps, some preference was expressed for general maps at a

_. scale of 1 inch equals 1 mile. The concensus was that maps could be
drafted at that scale and reduced to 1 inch equals 2 miles, without
serious loss of legibility.

Discussion indicated that many of the qeneral soil maps in published
soil survey reports are not as useful as they should be. These maps
are generally at a scale of about  1 inch equals 3 miles. This scale
may be too small for some counties. Also, more attention n'eeds to be
given to the supr>orting material for t!le general map. Dr. orvedal
pointed out that the naps could be published at a larger scale if needed.

-73
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Rcconu,,en(:atioll  : Tlic c:onfr!rencc?  endorses ti:f rfcnmmfndations of_____--_-
the llational  Conference (1369) regarding mill, scale, and the desirability
of the "92 of standard scale mans.

-.

i,iscussirn: For county rla!is, vhascs__._-.-_ of wries is generally the
prefcrrcd level for construction of maIa lcgcnds. This is a reversal
of the rccommcndation  of the 1968 Iiorthcaet  Confercnco, but was accepted
by tl-1‘2  11170 conforencc. It is recoqnizwl that the soil pattern in
some counties may he .r.uch tint a lcqcnd bawd on chases of associations
of sul~groups, or phases of famj  lies of s~~lqr~ur~~,  may he appropriate.

For State ma."s, tile committee was about equally divided betweon preference
for phar;cs of ::;uLqroups  and r)hxus of scr,ies a'i tlw cateqorical level.
This division appared to reflect the size and wm,-)lexity  of the states
rcprcwnted i>y cor:;,ilittec  nctnbcrs. After <li!;cusoion, the committee and
conferonce  ar~rt:eir that either lcvcl is ncccpta?)lc,  dependinq on the
nature and com~>lexity of the soil pattern. ?ionc of the participants
recomriwndcd  a hj.gI.cr  catoqorical level thilri the subgroup, except for
"low iutxrlsity"  pints of state maps (5x32 "rlixcd  Categories" below).

For any small-scale map, the categorical lcwl should not be predetermined,
but trial delineations, lcqerlds <i!l.l j~nterrwrtations  nt different levels
should Lc tested to arrive at tIlti: most effective kind of map and text.

At any level,  phaser; are almost always necessary to provide an effective
base for interpretations.

I~commcndnthxl: Leqcnds for state maps-__-_ should generally be at tlw
level-> phase!; of ansocintions of subgrow or phases of associations of

: families. I‘or "low intensity" areas within states, a higher level may
be appropriate.

. .
Leqcnds at. Plixcd Categorical Level--__~- ___-

Discussion: Initial reaction to this proposal WRS mostly negative,
but discussion and stwlv inJicatc that the adverse reactj.on  was mainly
soil scientist bins. 'l'ho lay nap user ncwl not Ix concerned wi.th the
mechanics involved if the Lc+nil and interrrctatiorta  are skillfully made.
Fur some univcrsc-;, such a lcrren~l could result in a sjmpli&r, more useable
I~roiluct. Ilxamp1,c.s  of parts of state maps whicll miqht well have legends
at higher categories tllan  tile base level arc for t?lc Aderondack's area
of New York and the Cumberland Mountain arca of Mst Virginia. Construction
of lcqcnds with two cnteqorifs would bc more difficult for a mix of series
arid suborders thnn for, for examples, suborders and orders.

Time did not permit a thorough testing of this ~mxxxal.

7.3



Recommendation: Tine oronosal for leqends at more than one____...
categacal level appears feasible and useful for some areas.
Additional testinq and examples are needed.

Interpretations for Small-Scale Maps

7. Discussion: zany small maps have been produced which lack sufficient
information for non-soil scientist use. At the same time, the inherent
limitations in small-scale maps must be clearly brought to the attention

-. of the user. We now have a qood number of examples of good legends and
interpretations. some, reviewed by the committee are: Map of Nebraska,
part of legend in 1YGY National Work Planning Conference, Page 1361
The Rolling Plains, Texas area, in the 19GB Southern Regional Conference
Report; "Soils and Their Use in the Five-county Area Around Syracuse"
(no tables, but oood narrative interpretations)} Orvedal's "Small Scale
Maps for the Pie Picture", Soil Conservation, November, 1968, and his
article "A New Soil Man of the United States", in the November, 1969
issue of Soil Conservation.

Content of interpretative tables vary according to the expected uses
of the map. Essentials include (1) map symbol, (2) map unit name,
(3) extent or proportion of each map unit, and (4) physioqraphic setting
or some similar heading. Use of two or three columns showing major
soil properties such as depth, flood hazards, can reduce the number of
phases needed. Suitability or limitations for a few of the major
appropriate uses complete the column headings.

Recommendations:
Keportrc good.

Rx~amples cited in the lYG9 National Committee
A statement as to the limitations in use of all small-

scale maps should be included in a prominent place, both in the tahles
or text and on the map. This statement should include the point that

: the map is not to be used for detailed or operational planning, and reference
should be made as to the availability of detailed soil surveys.

. .

Additional Comments:_----- Simple 1, 2, 3, 4 map symbols have definite
advantages over connotative symbols. They are easier for the non-soil
scientist to use; and they bermit updatinq the text to reflect changes
in series or other taxa without necessitating revision of the map.

Northeast General Soil Map: This map is teinq used as a reference source
%zGzonal map which Dr. Crvfdal is working on. He showed and
discussed two sections of this map cover-ins a qood  portion of the North-
eastern states. The scale is 1:1,000,000. The leqencl is at the subgroup
level. It is designed primarily as a technical reference, rather than
for popular use. Yiiis is the map discussed in tile November, 1969 issue
of Soil Conservation.
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In sununary, this report is larqely an endorsement of the report of
the 1969 National Committee. Our committee and conference found no
serious disagreements with that report.

The conference approved the recommendation that the committee be
continued.

Committee Members:

l Boyd J. Patton, Chairman
N. K. Peterson, Vice-Chairman

* Richard Arnold (for tlarlin Clint)
t R. L. Marshall

R. J. Bartlett
l Don McCormack (Advisor)

I.. J. Cotnoir
* Mark0 I,. Markley
* Richard Ranney

Visitor:

* Arnold C. Orvcdal

l Present at Conference

. .
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NATIONAL COOPERATIVE SOIL SURVEY

NORTHEAST SOIL SURVEY WORK PIANNING  CONFERENCE

JANUARY 19-23, 1970

REPORT OF COMMITTEE ON BENCHHARK  SOILS, TECHNICAL
SOIL MONOGRAPHS, AND SOIL SURVEY LABORATORY INVESTIGATIONS

This Committee was formed shortly before the 1970 Northeast Soil
Survey Work Planning Conference to combine the efforts of what
was formerly three interrelated individual committees. Because
of its comprehensive nature , practically all participants at the
Conference are either directly or indirectly represented on the
Committee.

Suggestions for this Committee’s work were made in R. D.
Hockensmith’s  memo of August 13, 1969 to Chairmen of Regional
Technical Work-Planning Conferences. This memo recognized
that benchmark soils, technical soil monographs, and soil
survey laboratory work have many objectives in common and
should not be discussed independently of one another.
Another reason for the change is that our 1968 Northeast Soil
Survey Work-Planning Conference established the Benchmark
Soils Committee and the Technical Soil Monograph Committee on
a standby or continuing basis. Therefore, it seems fitting
that these three major areas of concern be the responsibility
of a single committee. With this approach, we should be able
to utilize more efficiently our limited total resources for
laboratory work.

SECTION I

. - Benchmark soils - Three charges were outlined for consideration under Benchmark
so i l s . These are covered in the three numbered items below. Item 4 was added

. . to cover progress on publication of benchmark reports and possible use of
automatic data processing.

1. Each state was requested to review its list of benchmark soils and add or
delete series as appropriate. Revised lists were received from all states
except New Jersey, Virginia, and Connecticut-Rhode Island. Two new sug-
gestions were received from the states. The first of these dealt with
selection of benchmark soils, namely; each state should select its bench-
mark soils from the series for which it has the type location and responsi-
bility for the series description.

Appendix I is arranged to show under each state the ber?chmark  series with
type locarion in the states. Included in the lists are series which were
formerly claimed as benchmark soils by other states. Th? former claimant
is shown for series that have been shifted to the “type location” state.
Responsibility for developing benchmark data for a series should be carried
by’the state that has the responsibility for keeping the series description
up to date.
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The conference adopted the recommendation that each state select its
benchmark soils from the series for which it has the type location.

The second suggestion concerned the relation of benchmark soils to classes
in the new soil taxonomy. Selection could be at the subgroup level or ttr
family level. Selection at the fsmily level seemed appropriate because
this would offer the possibility of including in the benchmark list the
series which will be selected as the “common series” name for each family.
For example , the sandy-skeletal, mixed, mesic family of Entic Haplorthods
will be known as the Gloucester family, if we pick Gloucester as the common
name for this family. This would tie in with benchmark soils because
Gloucester is already listed as a benchmark soil.

This proposal was not accepted because the conference objected to the use
of “common series” names for families. The three main arguments against
“common series” names are:

a. We should not present an additional connotation for soil series to
soil scientists outside our area, of work and to non soil scientists,
i.e. Extension Service personnel. At present many people understand
the meaining of series. Confusion would result if we impose an
additional concept by using the series name for a family of soils,
example:

Ontario soils (series)
Ontario family

b. We should make full use of the family and subgroup names and encourage
people to learn the connotative meanings. Introducing common series
names for families will detract from the need for learning and using
full family and subgroup names.

. .

c. Some of the families contain series that are extensive and well known
in one state but not in other states having series in this same family.
A series name that would be helpful in New York State might have no
meaning as R common family name in other states using this same family.

. . 2. The states were requested to review available state and SCS laboratory data.
All states have data on physical and chemical characteristics and also
behavior data for most of their benchmark soils. This information varies
from very little for some soils to substantial amounts for others. Re-
sponses from the states ware inadequate to compile a complete catalog of
available data. This kind of catalog would be useful as an inventory of
available data. The inventory should include benchmark soils and non-
benchmark soils.

3. All of the responding states have plans for getting additional data for
benchmark soi Is. Plans include work by the Agricultural Experiment
stations, other cooperating agencies, and SCS laboratories. Pedons  repre-
senting the central concept for the series should be selected for labora-
tory work.

4. Plans for publication of benchmark reports:

a. The Charlton benchmark report was published by the Connecticut
Agricultural Experiment Station as Bulletin No. 706, December 1969.
The authors are Dr. David Hill and Arthur E. Sheerin.

7~ ?



b. Dr. Foss estimates June 1970 as a probable completion date for the
Hageratown  benchmark report. All sections are completed except for
some work on genesis and classification.

c . No other reports are scheduled for completion.

d. The states recommended use of automatic data processing for benchmark
data storage and printouts. The SCS is beginning to develop systems
and computer programs for storing pedon data including morphological
information, characterization data, and interpretations values. These
systems and programs ca” be used for storing and printing data for any
soil including benchmark soils. The systems and programs are lengthy
and complex. It will be a year or longer before they become operational.

SECTION II

._

. .

Technical  Soil Monographs - Two charges to the Committee were outlined, as
follows:

1. Each state report on progress, if any, on technical sofl monographs.

Ten states tsapondodto  this charge, but all indicated no progress.

2. Plan ahead for obtaining data for use in technical soil monographs (this
is closely related to supplementing existing data on benchmark soils).

This charge corresponds very closely with Charge No. 2 under Benchmark- - -
u, and the response was about the same. That is, all states are
accumulating data, some of which could eventually be incorporated in
technical soil monographs, but little of these data are being gathered
specifically for technical monographs.

. .

Some states indicated that it is difficult to know what additional data
are needed until those data already available are pulled together. Some
feel that automatic data processing consisting of a pedon data file may
serve our needs in lieu of actual technical soil monographs.

. . GeneTnl,charge tp.the  Committee - The Committee was asked to review the pro-- - -
posed monograph of soil taxa described on page 62 of the 1969 National Technical
Work Planning Conference Proceedings.

All of the states responded favorably to the proposal for preparing monographs
of soil taxa. However, there was considerable concern that this is one more
job being suggested in addition to preparation of technical soil monographs
for specific soil areas which have shown little progress because of lack of
time and competent personnel to do the job. The Committee feels that the
total resources of soil scientists, including automatic data processing, might
be more efficiently utilized toward preparation of monographs of soil taxa
than technical soil monographs for smaller soil areas. Monographs of soil taxa
would require possibly 20 to 30 authors, whereas, technical soil monographs
would require many more. Also, monograph of soil taxa could probably utilize
information from automatic data processing somewhat better than could technical
soil monographs for smaller geographical areas. However, the Committee feels
that there is need for both kinds of monographs and the choice should be de-
termined on the basis of geographical need for information and the backgrounds
of personnel available to work on them.



Suggestions for the contents of monographs of soil taxa were general rather
than specific. There is general feeling that outlines for technical soil
monographs, with some adjustments, would be satisfactory. There wa8 unanimous
feeling among members  that content can be easily determined once manpower to do
the job is assured.

The Committee made the following suggestions for implementing monographs of
soil taxa:

1. Assign monographs of soil taxa through the Washington Office of SCS after
__ consultation with others involved in the National Cooperative Soil Survey.

2. Outline the propnsed  projects.
-.

3. Let contracts through the National Cooperative Soil Survey to recent
retirees from SCS and experiment stations.

RECOMMENDATION

A. Direct efforts of available personnel towards preparation of
monograph of soil taxa and benchmark soil reports. Deamphasize
technical soil monographs for small areas but leave the option
available where they seem to be appropriate.

SECTION III

Soil Survey Laboratory ~Investigations - Three charges were given the CM&&&X

1.

2.
. -

. .

3.

Each state review the list of laboratory studies developed by the 1968
Committee 9.

Ten states responded to this charge. All indicated approval of the list.

Report on progress on studies listed in 1968 (see attachment to TSC
Advisory Soils UD-1, January 29, 1968 - Re: Soil.9 13 - Investigationa  -
Estimates of 10 year Laboratory Workload).

Considerable progress wa8 reported by individual etateE. The specific
items of accomplishment are listed in Appendix II.

Add new projects a8 needed to help solve classification and interpretation
problems.

The Committee proposed the following new projects:

A. Characterization, classification and interpretation of tidal marsh.
In the past the kinds of tidal marsh have not been differentiated
because of difficulty in mapping out different materials and~corre-
pending  lack of pressure to have the materials differentiated. Now
the picture is changing. More and more, federal, state, and private
groups are asking for specific information on tidal marsh areaa.

B. A special study on degree of development of fregipans, including:
(1) Field criterie.  for determining if the fragipan has weak,

moderate, or strong expression.

71 (2) Specific study of & horizons in soils of the New England States
to determine if they are actually Cx, &, or just C horizons.



RECOMMENDATIONS
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A .

B.

The experiment stations and SCS of the Coastal Plain States in the
Northeast intensify their studies of tidal marsh. The Committee
recommends that the Principal Soil Correlator for the Northeast
and the Head of the Beltsville Soil Survey Laboratory take leader-
ship in working with the states in developing a project for
characterizing the morphology and composition of tidal marsh,
with the eventual objective of providing guIdelines  for mapping
or remapping tidal marsh in more detail than has been done to
date.

The New England States take leadership in developing a project
for studying the morphology and composition of fragipans. The
Committee recommends that the state soil scientists of SCS cooperate
with representatives of the experiment stations in outlining ob-
jectives of such a study and establish guidelines that would enable
graduate students to assist in the study.

It is recommended that this Committee be continued primarily as a means of bi-
annually summarizing progress on benchmark soil reports, monographs, and
laboratory accomplishments and needs.

The Committee report was accepted by the Conference after discussion and
inclusion of certain amendments herein included.

Committee Members:

Chairman - Robert L. Shields
Vice-Chairman - Dr. A. J. Baur

and
all SCS State Soil Scientists in
the Northeast in cooperation with
State Experiment Station Representatives
and E. J. Pedersen.



APPENDIX I

LIST OF BENCHMARK SOILS ASSIGNED
TO THE NORTHEAST STATES

Type location for each series  is in the state under which it is listed.
Series followed by a state name were formerly claimed by the state thus
identified. Example: Hollis - NH was formerly a benchmark soil for
New Hampshire.

Connecticut and Rhode Island Massachusetts

._ Bridgeham
Charlton -1P

to" 1' Leicester - NH
Ninigret - Mass

Cheshire Stockbridge
-_ Enfield Sutton - NH

Hollis - NH Walpole - Mass
Windsor

Agawam - NH
Berkshire - Vt
Gloucester 21
Hadley - Vt
Hinckley

Delaware and Maryland New Hampshire

Haile Manor
Heltsville Matapeake
Chester Mattapex
Christiana Montalto
Elkton - NJ Othello
Fallsington - NJ Pocomoke
Hagerstow" 21 Sassafras
Legore Westphalia - NJ
Leonardtow" Woodstow" - NJ

Acton
Becket
Canaan
Groveton
MarlOW

New Jersey

Kentucky
Adelphia
Collington

Crider Melvin - WVa
Dunning - Pa Newark
Eden Nolin

.- (Grenada - Miss)J' Shelocta
Jefferson Tilsit - Wv'a
Lawrence - Pa Whitley

* . LoWell Zanesville
Msury

New York

Mains

Bangor
Biddeford
Buxton

Caribou 1'
Elmwood
Hermon ?I- NH
Plaisted

Adams
Allis - Pa
Amenia
Canandaigua
Caneadea
Chenango
Collamer
Colton - vt
Mardi"
Middlebury - Pa

Lyman - Vt
Merrimac
Ridgebury
Sudbury
Whitman
Winooski

Paxton 11
Peru
Scarboro - Mass
Shapleigh
Waumbek
Woodbridge

Croton - Pa
Evesboro
Keyport

Morris - Pa
Norwich - Pa
Oquaga - Pa
Panton -vt
Papakating
Phelps
Red Hook
Tioga
Unadilla
Volusia



.

Appendix I -- Cont'd.

Ohio

(Blount - Ill) 2' Hoytville 1'
(Brookston - Ind) 3' Keene
Canfield 11 Mahoning
Celina Muskingum
Clermont Toledo
(Crosby - Ind) 3' Tyler - WVa
Holly - NY Wellston - Ky

Pennsylvania

Berks
Brinkerton
Burgin
Cavode
Dekalb -WVa
Duffield
Edgemont

Elliber -WVa
Gilpin - WVa 2'
Glenville - Md
Penn - NJ
Readington
Weikert
Westmoreland
Wharton - ws

Vermont

Limerick
.

L1vlngstonl/Vergennes -

Virginia

Garbo
Frederick
Tatum

West Virginia

Cookport - Md
Ernest - Pa
Frankstown - Md
Huntington
Laidig

Lindside
Monongahels
Murrill
Upshur
Wheeling

L/ Report published

21 Report in progress

2/ Series in parentheses have site locations outside the Northeast States



APPENDIX II

Pronress reoort on studies listed in the Estimates of 10 Year Laboratory
Workload: -

New York -

Vermont

-L

-. Maine

Massachusetts -

New Hampshire -

Pennsylvania -

Kentucky -

Maryland -

* . Delaware -

Cosseyuna, Bernardstown, Nassau and Hartland cambic
VS. entfc spodic character.

Nassau, Dutchess (mod. deep variant), Dutchess,
Bernardstown, Pittstown,  Stissing, Mansfield
sampled, Will sample alluvial soils listed in
the 10 Year Plan in 1970.

30 soil samples representing 10 soil series sent
for spodic horizon identification.

18 profiles of coarse-silty and coarse-loamy alluvium
to be sampled in June 1970 -- Hadley, Winooski,
Limerick, Ondawa,  and Podunk.

Two Gloucester pedons were sampled in May 1969 for
spodic horizon identification.

Some work on mineralogy of non-clay fraction of scme
so i l s .

Samples of 6 series in Eastern Kentucky were collected
for coarse stlt mineralogical determinations.

Cation exchange capacity and other related data for
20 soil series (60 profiles).
Additional work on soils developed in glauconitic
material. Specific sites located for soil stability
studies on Christian8 soils. Complete sampling, in-
cluding undisturbed cores, taken from one site.
Other sites to be sampled in spring of 1970.

Special study of tidal marsh areas to differentiate
classes.



Briefs of Other Conference Topics--~.~_.I-II

5.

7.

C,xple-i,e soil survey in high demand areas. Special
a,!:;gr?'.ion i.s needed, in rapidly urbanizing areas-

Sjil characterization wock plans need to give additional
al>,?c?Yzij:c to szch items as corrositivity, clay mineralogy,etc.

Sc~i.'l. szi'iey publications. A careful look has to be made of
F!il.'.l. gex;is seotions in currant publications. Is there a
+;.Z. &;::.K of effor: and cost?

:: ,J::*_!. es d.+~~;'&,tio"s~ Additional emphasis is needed on up-
,da,-+,l.::g G_^ficial series descriptio-ns.

'T"+L>ra,z,1~_1,_., 1s a need to modernize present soil survey publications.
A-3 all sections of the publication relevant? The publication
is a highly sophisticated product if quality control is maintained.

1.1 f. (? pr~e::: of soil sarsey pul'lication needs updating and im-
~pr>:--?tfi.x~t. The use of ADP will be helpful but other items need
n';t5:1:, ion.

Thex is a need to apply more management techniques to soil
s::-:+i-ey  operations o Soil survey activities are well adapted
to mxaagement t.ectmiques.

11;1~_~~_~;~;_3:~r~e~  Data ix Maiotainina  Qualitv of the Environment-Dr.F.G. Louam

Dr. Leughry's paper gave special emphasis on ways that soil scienoe is able
t,o becorn3 i:_volved in providing a more healthful and safer environment. This
paper sei!‘r'es in part as a progress report on the soils and solid wastedisposal
topic which ho presented at the 1968 Northeast Conference.

Mr., C:*;$ial rsviewsd the concept of a SoilData System with emphasis
,:,':I pr.;g .';::z i.:> de,.:aloping  the subsys,tems. He also reviewed some additional
~;,::e;; of ADI' in Sx.1 Survey  . Other topics included: publication of soil
r::.I'r,y,:; uew sail ?xap oI' the United States and the new course in soil mechanics.



P::Jg:‘“>:  : Tc.*5-.:?:.‘.~,_.... _- ,.. .A... .L?L._~2__.___Clrrsification of Organic Soils in Northeast -
h. 'F:;'..::'.

g:s. %i;k r-z;*Lemed~a  tezztative key (January 1970) for Histosols in
t,h; N ..,:,l:k.,:~s,,.-'.i,..o The ksy also provides a tentative assignment by States
i :;z r:ji :;5~.~.:'I.:,:;:L.%-L:,, i.? rxin:;ainyhg soil descriptions by subgroup and
:'s.;V.:.jj D ?I::,. FX::k a?.r;o reported on two organic soils study trips con-
tit? ::-:,.,;d i.-:, !;:.u V,o,k and Maryland in 1969.

:he ::;,I? of a "Eat~ral Soil Group System" in Connecticut was presented
iiy Mr. L,a:wjr. Special attention was given to the procedure for developing
the var*i;Ls groupings. This system is based upon mapping units of detailed
soy1 F:u;-j.‘3ya ~





2

’ .







The Sc;.:,s arc! Gc.i~~~~ri:;y  Pl.~..n:.:i.r~.g Co.~rae~ develroped zt the University of
New Halpshir? in 3.95.s1 st.::.r&d w:,th a:_ cn,r.llmen.t of ,2 Soil Conservation
Ser-"%co trainees. Tn 1966, 6 ?.I';.J.-t!ms  UNH s:;;.!.d.ent.s  w~lre enrolled; in

-6 1967, J,l.$ in 1958, 31. j ad 2,:. IqlY, 16, Stude3.s  ~rwdl~d b-t the Course
: in 1969 r:~pres0;1ted the fZ.vs xdergraddat3 c:r!.Jeges: (1) College of Life

Sa:;.enees zld Agri::'~X.~~lr~,  (2) L:beraiL Ax-Ix, (3) Technologyy, (4) Whittsmore
i Schc~ol, ax1 (5) School. si" Heal.%?!  StixLies  . Graduate School students were

also i?~c~l,nded  in the enrollment. The Course is designed as a senior-graduate
levei cour:se with no prerqlisit,es as far as soils coupes are concerned.
The class is sched%led  to mert one evening a weok from 7 to 9 p#m. Guest
lecturer3 inclluda (I) ,a prsfoosional plennor, (2) a soil scientist employed
by the State Righway Depai%ient, and (3) a soil scientiaf working with town
planning coren%t.ses. Stude&s are assfgned to work on interpretive soil
maps and pros.& a repor% at 'the end of the semester on their assigrnment
which d.s xdtiqzad'by then State Soi,l Sci~tisI; or his representative.
Cooperat&on  of the So.1.l Cozser~at.ion  Sapv'ice has been essential in the
successfKl devalcqment  of the Soils and Comn-city Plsnniug Course.

Investigations are being made of thenatural sc;)rces of nitmgon found in
gn,und water ,cnd determinations of the background level of nitrate content
of a stream whd.ch,provides the bulk of the drinking water for the town of
Durham. Soils maps Ri.ded in locatd.ng the test sites.

A gradxe stMent, Patrick M. Sutton, from Sierra Leone, is working on a
Raster's Degrve~fnSoil  and Water Science (under the African Fellowship
Program) a-td will conduct research on Spodosols in Naw Hampshire.

Fomati.or!  of an ?rlsti-‘~~:te  a t  UNH: SO;.1 and Water Science, Forest Resources,
and Resource EcononZcs Uepartment~e  have recently been combined to form the
Institxte of Natural and RnvZronmantal Resources.

923
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The following projects ara cnrrently being investigated:

I. 0 l~dr~logic-i'raC;i!~~~  relationships.

2. App~lication of the eiectromagf~e?,~  c spectrum in the computerized
separ&ion of s:,il areas on tki l.;xK?scape.

3. IkterLnatic~n  of better sod.1 parameters for predicting clup yields.

-___l_l..
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b. Relationship of soil moisture to parent material and drainage.

5. Measurements of soil temperature and water tablo depths.

6. Soil percolation testing.

7.*.. Soil mineralogy.

I 8. Soils association map of Pennsylvania.

-. Other research in the Agronow Department related to soil genesis and
classification include, (1) the use of sewage effluent for irrigation, (2)
determination of pesticide residue in soils, (3) turf-soil modification
relationships, and (II) cmp response to fertilizer  on certain soils.

Field soil scientists have been interested in research such as mapping
unit variability, occurrence of poorly drained soils on moderate to steep
slopes, age of soils on the floodplain, and the use of vegetation in sep-
arating soils.

Morphological and soil property data, collected since the beginning of
Pennsylvania soil characterization in 1957 through the year 1966, have been
edited and till be published in the near future-- probably in b volumes.

Research publications originating fmm the characterization group over
the last few years include the following:

*
*

‘L

Cunningham, R.L, , R.P. Matelski. Eulk d~ensity measurements on certain soils
h%gh in coarse fragments. Soil Sci. Sot. Am.,Pm~.'32(1)~10p-lli~  1968.

Cunningham, R.L., G.W. Petersen, R.P. Mat&ski, R.W. Ranney. Characterization,
interpretations, and uses of Pennsylvania soils: Northampton County.
Pa. Agr. Exp. Sta, Prog. Rept. 29s:hO ppQ May 1969.

Derr, B.D., R.P. Matelski, G.W. Petersen. Soil factors influencing percolation
test performance. Soil Sci. Sot. Am. Proc. (in press).

Matelski, R. P., R.L. Cunningham. Laboratory data. Soil Survey of Pike
County, Pa. In cooperation with USDA, SCS, and Pa. Dep. Agr. pp* 71-77.
US Govt. Printing Office,Wash. D,C. 1969.

Petersen, G.W., G.A. Husssy, R.P. Matelsh-i. Processing and plotting of
laboratory particle-size data by digital computer. Soil Sci. 108
(6):448-449.  1969.

Petersen, G.W., R.L. Cunningham, R.P. Matelski. Moisture characteristics
of Pennsylvania soils: I. Moisture retention as related to texture.
Soil Sci. Sot. Proc. 32(2):271-275. 1968.
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‘I‘h? Virginia Agricu1tura.l  Experiment Station is currently making
&&ailed soil, surveys in three xxivies and pro&ding ,full-time soil
speciaXsts for follow-up ictsrpre:at,iisl9  in t.h-se coun;i.es. One soil
sci.e~t_jst  5.r; a%a,-hcd Lo the State health Dapartm~ent as a liason between
roi1.s ?zd e:<is.irx~~r;?~ta'  hea7.t.h.

. .. .

‘Y

In 1969 over l.,lOO soil samples were chemically analyzed and physical
~~~~pr’>ie~, incl~>ding particle Size distribution, werea determined on 84
soil profile3. These analyses wepa performed on soil samples from counties
being mapped by SCS, VPI, and the U.S. Forest Service.

Dm5r.g the past year studies were initiated to determine the chemical
and mineralc,gical  nature of 'the "plinthite like" material occurring in
severa CXK?Z.?. Pla;.:~ crj.zti.es, In~ves~l:4g&Lons were made to establish the
physicai, (:hemi&l, ani xLzeralogi&Y.  paramstara of an extensive area of
over-lay soils .tha':. oxur near the fall line betwean the piedmont and
coastal plain provLn?ces. Extez,sive phvsic,~a~  chemical, and mineralogical
studies were made on the Applizq and Cooi. soils. A five-year water table
study of soxa thirty soi1s was culzd.natsd and the data are currently being
araly-ed.

Wlork is cuiztiiraing  to establish the proper mineralogical family of
several soils and to dbterrine the wsatherable  vineral content of the 20 to
200 mii_ron fr*,.- :;i.'on of a number of soils.

Thin ssctinn s&dies are baing condflctad to determine the amount of
rock-xnt~ulled  structure  of several limestone valley soils.

A uuic;.!e  study is z-~rrently underway to es%ablish the chemical para-
meters .snd do::aico of' the bottom sedir~x~to  and adjacent soils of a lake

rl
inz!!ri,a!inat 5cl for harbcrdng amocid? ~~-:~i~~~~csphal.itis,  a fatal disease.-_--_~.

\ ./" Efforts ax hing made to get laboratory information back to the field
msn at an early stage of the survey in order to be of maximum use in soil
classification. The utilization of soil. survey information in both rural
and, expanding urban areas continues to increase in VirginiA.

Respectfully Submitted

s/David E. Pettry

David E. f&try

PC/
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