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SUBJECT: 1988 Sout hern Regional Technical Wrk Planning Conference of
the National Cooperative Soil Survey.

The 1988 Southern Regional Technical Wrk Planning Conference convened at
8:00 a.m Monday, June 13, at the Holiday Inn Wrlds Fair, Knoxville,
Tennessee.  The conference included an opening session, reports relative to
the national cooperative soil survey, various invited speakers and anple
tine for conmttee activities and reports. There was also two hal f-day
field trips and several social activities. The conference adjourned at
1:30 a.m June 17.

The program committee extends its special thanks and appreciation to those
who participated in the conference. Witten reports received from the
participants are included in the proceeding. Conmttee chairmen and
menbers are commended for their tine and effort prior to the conference and
during the conference in conducting individual discussion groups and
presenting reports. Al of the final reports are included in these
proceeding along with the taxonomy comittee report.

Puerto Rico will be the host for 1988. Dr. Fred Beinroth, Professor,
Department of Agronony, University of Puerto Rico, will serve as chairnan
and Gilverto Acevedo, Staff Soil Scientist with the Soil Conservation
Service will serve as vice chairman.

i

Darwin L. Newt
Chai r man

Et‘ﬂé« /. AWA——
Jghn T. Anmons
Jice Chairman
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| NTRCDUCTI ON

The purpose of the Southern Regional Technical Wrk-Planning
Conference is to provide a forum for Southern States representatives of the
National Cooperative Soil Survey and invited participants for discussing
technical and scientific devel opments pertaining to seil surveys. Through
conference discussions and conmittee actions current issues are addressed,
new i deas are exchanged and di ssem nated, new procedures are proposed,
new techni ques are tested, and conventional nethods and naterials are
eval uated. Sharing individual experiences related to soil survey increases
the participants proficiency in these research and teaching prograns.
Conference recomendations and proposals are forwarded to the National
Technical Wrk-Planning Conference. Thus, the results forma basis for new

or revised National Soil Survey policy or procedures, or both



RESCLUTI ON:  Bobby Joe MIler

Wereas, the SRWPC is conposed of several agencies with the objective to
exchange information and ideas regarding the National Cooperative Soil

Survey, and

Whereas, Bobby Joe MIler served this organization as a menber of the Soil

Conservation Service and the Agricultural Experiment Station, and

Wiereas, Bobby Joe MIler was recognized as an educator, researcher and

friend of those associated with the NGSS and soil science, and

Whereas, Bobby Joe MIler dedicated his life to strengthen and pronote soil

sci ence, and

Be it resolved that: The SRWPC hereby recognizes Bobby Joe Mller's

contribution to the SRWC, NCSS, and to soil science, and

Be it further resolved that: A copy of this resolution be a part of the
proceedi ngs of the 1988 SRWPC and a copy be presented to his wife, Ellen

and his children, Paul, Linda and Robert.
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Southern Regional Technical Work Planning Conference of the
Cooperative Soil Survey
13-17 June 1988, Knoxville, TN

National Cooperative Soil Survey--Outlook and Status
Ellis G. Knox, Soil Conservation Service, Washington, DC

Introduction

Greetings from Washington, DC. Bill Roth, soil survey

gro ram development specialist, and | are happy to represent
CS national headquarters at your conference. We will be
here all week and we will be happy to talk with you, discuss
your comments and suggestions, receive your criticisms, and
answer your questions if we can. This is my second
opportunity to attend a southern regional conference. If |
continue to come every time, in just 14 more years my
southern and western conference experience will be equal.

Tennessee News

Darwin Newton has been made adjunct assistant professor at
the University of Tennessee in the Department of Plant and
Soil Science. Tom Ammons and others in that department are
or will be taking part in soil-archaeological projects in
Crete and Pompeii. We have good reason to believe that
Bobby Birdwell is in Tennessee this week but he is not at
this meeting because this is his first week of retirement.

Women in Soil Survey

The Soil Conservation Service is an equal opportunity
employer. | don't have any new information about minority
soil scientists in the SCS, but there is good news and bad
news about women. The bad news is that the Southern Region
lost Carol Wettstein as its only female soil scientist at
the state office level. The good news is that now, in
Maryland, she is the first female State Soil Scientist.
There are three other women in state office positions, in
California, Utah, and South Dakota. Maryland also has a
woman as Deputy State Conservationist and in July, Barbara
Osgood will go to New Jersey as the first female State
Conservationist.

Realignment of SCS Soil Survey Functions and Organization

A number of changes have been made in the soil survey during
the last 15 months or so. These changes were recommended by
the Productivity Improvement Program (PIP) report of 3 Feb
37. dPIP was the third major study of soil survey this
ecade.



The first, the Grace Commission study of 1981 or 1982, found
that CASPUSS is not a good management tool, that surveys
should be scheduled and managed to be finished within five
gears, and that editing of survey manuscripts needed to be
etter coordinated with other aspects of the publication
program. Changes in editing and scheduling have been made
and a new Soil Survey Scheduling system is about to be
implemented.

For the second major study, the SCS Soil Survey Program
Evaluation, 1983 was the target year for collection of data
on effectiveness of the work. The evaluation, completed in
1987, prompted a number of relatively small program
improvements and the following statement of the soil survey
mission:

To assist mankind in understanding and wisely usin
soil resources to achieve a sustainable and desirable
guality of life by--

o Maintaining a strong scientific basis for defining and
describing soil relationships important to decisions
about the formation, use, and management of soils.

o Providing scientific expertise to identify, classify, map,
and interpret soils.

o Making field and laboratory information readily available
through texts, maps, and other forms of data bases and
helping people use the information.

The PIP team, from June 1985 to December 1986, with Ken
Hinkley (former Assistantt Director of the Soil Survey
Division) as technical advisor, studied the work load and
functions at all levels of soil survey in the SCS "to find
the most effective and efficient organization for
accomplishing the agency objectives for the soil survey
program.. ."  The report recommended changes in assignment
of functions and responsibilities and changes in structure.

As a result of the PIP study, the responsibility for quality
control functions in the soll survey now rests at the state
level. As before, the states do all the work, but now they
get credit for it. Responsibilities of the states now
include final correlations, technical review of manuscripts,
and updating soil interpretation records and series
descriptions.

At the National Technical Centers, the soil survey is
represented by soil interpretations staffs that (1) guide
and assist other NTC staffs in the integration of soils
information into technology development and transfer
activities, (2) furnish training and technical assistance to
states* in the application of soil technology, and (3)



coordinate the National Cooperative Soil Survey activities
in the region.

A number of functions have been shifted from National
Headquarters and the National Technical Centers to a new
National Soil Survey Center in Lincoln, NE. Although it is
clearly national in scope it is attached to the Midwest NTC.
Steve Holzhey as an Assistant Director of the Soil Survey
Division is head of the National Soil Survey Center. Five
national leaders will work under his supervision. Three
supervisory soil scientists under the direction of Rod
Harner in Soil Survey Quality Assurance work in geographic
areas defined by Land Resource Regions rather than by
states. I'm National Leader for Soil Survey Investigations.
The National Soil Survey Laboratory will include all of the
investigations staff at Lincoln. We intend to add a new
position in soil-geomorphology studies. There will be a few
k)/leople in special assignments at other locations. Maurie
ausbach has been acting National Leader for
Interpretations. Applications are being received for that
position and for National Leader for Data Bases. John Witty
continues as National Leader for Soil Classification.

At National Headquarters, Dick Arnold is Director of the
Soil Survey Division. Bobbie Birdwell's retirement makes a
vacancy for Assistant Director which will be announced soon.
Bill Reybold is National Leader for Soil Geography. He and
his staff and Soil Management Support Services will continue
to be in Washington.

Food Security Act

U.S. cropland (431 million acres) and potential cropland
(146 million acres?1 must be mapped by 1990 to meet the
requirements of the Food Security Act of 1985. At the end
of fiscal year 1987, 59 of the 577 million FSA acres
remained to be mapped. In fiscal year 1987, 23 million
acres were mapped. This annual production rate was
encouraging but greater production is needed in 1988 and
1989. In the summer of 1987, there were 54 soil scientists
on mapping details. This year, there are 65. New soil
scientists were recruited this year and there are current
vacancy announcements for GS 9 and 11 soil scientists.

Future of Soil Survey

| perceive a strong commitment in the Soil Survey Division
and in the SCS in general to the future of the soil survey.
To be sure, there are some Programs people who think that
the Computer Assisted Management and Planning System (CAMPS)
in SCS field offices will soon include all necessary
information about soils and that no further soils work will
be needed. The prevailing view, though, seems to be that

the SCS will need an active soil survey program long after



FSA requirements for mapping cropland and potential eropland
have been met.

A survey of State Conservationists in September 1967 about
the Technology Deputy Chief area, which includes soil
survey, indicated that more than 1/3 give a high priority
and more than 2/3 give a high or medium priority to updating
old soil surveys and that they are concerned about water
guality, support staying up-to-date with new technology and
implementing GIS technology, see the need for training and
recruiting new people at the M.S. and PhD degree levels, and
consider computers, modelling, and expert systems to be
Important. None of this suggest the decline of the soil
survey.

The two top priority resource goals of the USDA for 1988
through 1997 are to reduce the damage caused by excessive
soil erosion and to protect the quality of ground and
surface water. The SCS will have a major role in federal
water quality programs and the soil survey will have
important contributions to make. Don Goss of the NSSL is
hard at work now as part of the SCS8 Water Quality Action
Plan to get water quality interpretations in place in
technical guides by the end of the year. Soil maps and the
soils data bases will be be needed to drive models and to
apPIy knowledge and programs to specific land areas. We
will need much better knowledge of soil variability and the
composition of map units. The soil survey may change but it
does not seem likely that it will fade away.

State Soil Scientists and State Conservationists or their
deputies and agricultural experiment station representatives
from six midwestern states, where the current round of
mapping is or soon will be complete, met in March to plan
for the future of the soil survey. Similar meetings are
projected in the other regions. Creation of the new
National Soil Survey Center in Lincoln reflects the view
that soil survey continues to be important and confidence
that soil survey activities will be supported.

This week we can work toward understanding the needs and
planning for the soil survey of the future.



Gerald J. Post

S5CS - GENERAL MANUAL
PART 404~ ORGANIZATION
SUBPART C - NATIONAL TECHNICAL CENTERS

§404.26 NTC soil interpretation staffs.

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

§404.32 National soil survey center (Midwest NIC).

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

NATIONAL SOIL SURVEY QUALITY ASSURANCE STAFF
ons and Function
It is the responsibility of the National Soil Survey Quality Assurance Staff
to assure that quality control is being carried out by the states. Quality
assurance is an oversight function. It will require a continual close
working relationship with state staffs.
Quality assurance will be carried out through the following functions:
FUNCTION: Review memorandum of understanding.
Emphasis Items
~ Purpose of the soil survey

Guidance on soil survey procedures

L]

Average size of management unit

Maximum size of contrasting inclusions

t

]

Hap scale
~ Schedule for completion
FUNCTION: Participate in initial field review or early progress reviev.

Emphasis Items

- Design and description of map units



~Naming Of map units

Classification and description of taxenemic units

Documentation

Map quality

¥

Quality control procedures

Accuracy of interpretations

t

!

Adequacy of special investigations and laboratory data

Staffing and management

Use of special symbols

Matching of maps with adjoining soil surveys
FUNCTION: Review field review reports.

mphasils ms

Quality control procedures

Staffing and management

- Legend control

Naming of map units
FUNCTION: Participate in final field review.

m a s |tems

~ Description of map units

-~ Naming of map units

- Classification and description of taxonomie units
- Documentation

- Detailed map quality

~ General soil map quality

- Accuracy of interpretations

- Adequacy of special investigations

- Status of soil interpretation records

- Classification and use of laboratory data

6



- status of manuscript

- Matching of maps with adjoining soil surveys
FUNCTION: Review of draft of final correlation.

mpha Item

~ Naming of map units

- Problems and deficiencies noted at final field review.
FUNCTION: Training.

Emphasis Jtems
- Basic Soil Survey Course
- Soil correlation course

- NTC workshops for state soils staffs

Participate in state workshops

1

Training of individuals in NTC

t

Training during field reviews

]

Training aids and modules

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

The National Soil Survey Quality Assurance Staff will make its input early
in the survey, beginning with a critical revicv of the memorandum of
understanding. It is essential that staff members participate in the
initial field review or an early progress review. It is anticipated that
the came staff member will participate in the final field reviev and review
the draft of the correlation that accompanies the reviev report. If the
state does an adequate job of legend development and progressive
correlation, the final field reviev can be held As much as 1 year before the
completion of mapping. A draft of the correlation is to be prepared by the
state at the final field revicv. This draft is circulated for review by
cooperators and the Kational8SQA Staff. When mapping is complete, the
final correlation document is prepared and approved by the state soil
scientist.



SOIL SURVEY QUALITY ASSURANCE

LARRY N.RATLIFF
Supervisory Snil Scientist
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GFRRALD J. POST
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REPORT ON MAP FINISH CONTRACTING
NATIONAL CARTOGRAPHIC CENTER

FORT WORTH, TEXAS

Carter Steers

This report describes work that has been performed by the National
Cartographic Center since June 1985, for NCSS map finish scribing.
Seventeen states have participated in contracting for map finishing
services through the NCC. Fifty-two survey areas have been contracted
totaling 2,684 map sheets of which 407 of the map sheets were full quad
format. Total contract cost for these 52 surveys is $355,929.58 or an
average of $6,844.72 per survey area. The average for map sheet is
$132.61. The cost range is $53.44 per map sheet to as much as $529.37 per
map sheet. The higher price range was for highly detailed soils and

culture on a full quad format.

Most of the compilation received from the states is quite adequate for
contract map finishing. Some is very well done, while others are poorly
done and/or contain excessive errors. We can usually correct errors,
missing symbols, soil lines, etc. by referring to the field sheets.
However, poor quality work cannot be corrected efficiently. The poor
quality compilation usually produces poorer quality maps at a higher cost.
We pay contractors $2.00 each for authors errors. Authors errors are

errors that are the responsibility of SCS.
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Report to Southern Region Soil Survey Wrk Planning Conference
Knoxville, TN, June 13-17, 1988

From  National Soil Survey Laboratory
Presented by: Warren Lynn Monday, June 13, 1988 at 2:00 p.m

National Soil Survey ceacter mgg%]. . . .

The SCS 1s In the process of establishing a National Soil
Survey Center within its Mdwest National Technical Center in
Lincol n, Nebraska. Steve Hol zhey has taken the position of
Assistant Director of the MNTC, the position relates directly
to the wnssc. The National Soil Survey Laboratory (NSSL) is
part of that center. W are in the mdst of meshing our
activities with those of other staffs in the NSSC. This
includes the handling of liaison relations with states and
with NTC (interpretations staffs).

NSSL, - People _
Ron veck IS Acting Head of NSSL. Since the [ast work planning
conference (1986), two soil scientists have been added to the
professional staff: Terry Sobecki who was a graduate student
at the University of Kentucky, and Tom Reinsch who was with
the SCS in &lahoma. Also, since the last work planning
conference (1986), NSSL has reassigned |iaison o
responsibilities to states. Benny Brasher serves as liaison
to Arkansas, Louisiana, Oklahoma, and Texas. _Warren Lynn
remajns as liaison to Al abama, Florida, Georgia, Kentucky,

M ssissippi, North Carolina, Puerto Rico, South Carolina, and
Tennessee in the South Region.

ter Erosion Prediction Proaram (WEPP
NSSL staff have been involved in sanpling a nunber of WEPP
sites since early 1987, both in cropland and in rangel and.
Sites sanpled in"the South are in CGeorgia (Cecil, Cecil
eroded, Hwassee, Tiftion, and BonlfaP, M ssi ssi ppi
(G enada), North Carolina (Gaston), ahoma (Carey, G ant
and Grant eroded), and Texas (Amarillo, Heiden, and Pervi sé).
Laboratory data are to be in the hands of ARS by January 1989.

International Taxononv Commttees .
Laboratory people are involved in a nunmber of commttees:

|COM D (Aridisols) = Tour in Southwest USA Lubbock,
Texas, to Riverside, California, in Cct ober 1987.

| COMOD ( Spodosols) ~ Tour scheduled for Cctober, 1988 in
the Northeastern USA and Eastern Canada.

13



| COMAQ (Aquic soil noisture regimes) - Sanpling is
schedul ed in Septenber, 1988 to provide data for a tour
to be held in Cctober, 1990 just prior to the asa
meetings in San Antonio, Texas.

Investigations Activities in South

For FY 1987
Al Pr%ieglf __Cha | zat | lects
_NSSL out h (%) NSSL
Projects 265 23 (12% 91 22 (24%
Pedons 908 138 (15% 586 129 (22%
Sampl es 7340 922 (13% 3402 856 (25%
Anal yses 156, 541

Attached are: _ o _ . .

1.  Mp of South region indicating NSSL projects in FY 1987
2. Map of South region |nd|cat|n%{hBSL rojects in FY 1988
3. Excerpts from FY 1987 Annual Report for NSSL including

a. Summaries of projects, pedons, and sanples received
for FY 1985, 1986, and 1987. _

b. Nunmbers of each analysis conpleted in ry 1985, 1986,
and 1987. o

c. Analytical precision for Fy 1987.

d. Fee 'schedule &reimbursible wor k) as of 1/ss.

e. Distribution of data for rr198

14
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ANNUAL REPORT
ANALYTI CAL STAFF
FY 1987
PRQAJIECT WORK

EXCERPTS

NATI ONAL SO L SURVEY LABORATORY

M DWEST NATI ONAL TECHNI CAL CENTER

SO L CONSERVATI ON SERVI CE, usDA
LI NCOLN, NEBRASKA

OCTOBER 1987
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Projects Received

Characterization

Samples Received

Characterization
National Soil Moisture

Total

Analyses Completed

Characterization
National Soil Moisture

Total

FY 1985

287

9,165
892

10,057

168,838

944

169,782

FY 1986

263

9,656
1.325

10,981

147,593

1,333

148,926

265

7,340
173

7,513

156,368
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T2 AMALYTICAL PRECTSIOM

Anslytical Resyurement Method  OBRars Moan  Erd, Dew. LW
WAL iohT % 5
Anleona - Say, Extract
£1 Exlc 4 L1 | B, & 1.5
BO, Enle T4 1.2 2.4 1.2
S, ELic L4 LI 4. 7.5
HCOy Erle 1) LM ] N ] 17.7
catlone ~ Sat. Trteack
Ca-Ho T tKib 1% 1.5 1.1 1.%
Hyg=Ha0 oLl 4 .45 -1 FH
Wu-Kql £riL 1] ". & 1.¥% 1.7
K=H,0 i 14 N1 . i
£,0% L 14 2.7 .9 1.1
PFagre ph [ et 10 14 7.1 .ot H
E.C. L1 1] 171 A% 4.4
Cationa
Al=CrD EGTa 13 - Th ol T
Ab-2CL G 21 1.1 L1 1.7
M=pyrn 14173 b 1] Y7 103 £.]
Cr-NN, QA ENle 3] 1.1 1.8 LN
Fa=LyD §CIh 1% 1.% 51 2.7
Fe-Tyrn *ia 1t -3 + Il L
Fu-hF Tl 149 1.6 ¥ ] b |
K =Hu DAC B0k L] z.1 1Y 5.4
£,0-HE i3] Yo Tk O3 1.4
L B Pty [ {a¥-0s a1 T4 {4 .9
Ho-2p0 0ln Ly N H - -
Nu- N DA sr2b L} ! .o o5 --
Calctium Cavbonata Squly,  EElg 12 1.8 Jk2 5.7
Catisn Eechange Capacliy
LE= 4110 L3 7.1 . 2.9
Extractable meldity L3t T4 1.% 19 .2
KLt rogen 431 19% ELE! OOE 2.7

Armiytleal Heaturpment nethed Qhser= Hran Std. Daw, v,
watiana L1 5
Organie Sarban RAlz 151 1.47 1% 1.7
Total Cacbon
Cacd, sed, 4uis 264 12.01 .39 .?
Sall Sxd, BWla ™ 1.1 L] LM
H
il oHao AC1f 3z 3.7 .1 1.1
1:2 cacly BELE 12 5.0 R} .6
HaF Foid 12 1.0 .0y -
Ll EClg 15 4.1 M .8
rhospharavs = Bray 1 EG3 & .18 34 T.8
Fhoapharous Retsatlan [NE] §54 B 1.1 1.8 1t.3
GYpaum £Fia L) 14 " 5.7
Clay Mingzalogy
Gibbylee — TSR Thik ] t. D] &
Eaolinlte - TGA TAAB ] 1,32 .oy 7
Gibhzive = DEC ThE 114 1.8 SAnE 17
Kaolinite - DSC A% 59 L12.7 Y. A% Fal
recticle Skire
Clay = €. 0093mm LENT.Y 3 L .72 N |
Clay = .00 2w Il 11K 1).7 ol 1.%
Bllt - O0-.05mm p L} 118 564 2 1.6
Shred = D5 -lmm Jad 118 5 89 9.1
0y TILF = . 0DZmm IAla 1] 5.4 -a1 4.7
wWater Ratenkign
S=har am2 13l 1.8 ) 3.0
r 114 451 11] 1T.% 55 1.1
t-bar L L} F 1 A | VB 3.1
B ¥=-bar £} 152 kL .92 2.9
Q. L=bar L1} L] 15.8 36 z.7
& e=bar Bl 5 16,8 1.01 1.8



USDA,

SQ1). CONABERVATION
RATIORAL 5011 SURVEY
FEOTRAL BIILDTIRLG,

sleviICE
LARORATORY
ROOM 305

Y00 CERTERSIAL MALL LORTI:

LARCGL,

SHMPLE FEE SCHEDULE (1/E88)

Sanpl e Preparation )
Receiving and preparation
Coarse fragments
Regulated
Foist Sleve

Particle size hnalysis
Fine; clay.
Carbonate clay

Atterberg Linits

God bulk density, 173 bar
Ccore bulk density
VWAt er retension (< 2 mn)
Gravimetric

CALE

Histosol Analyses

G ay Mineralogy (K,0 and Fe,0,)
X-ray
DSC
TGA

ptica
Micromorphology

Hineralogy

Cation Exchange Capacity
plus Bases

Extractable Acidity
Extractable Al um num

Citrate-Dithionite
Extractable Fe, A, ¥n

Aci d Oxalate Extractable
Fe. A, Si

Pyrophosphate Extractable
Fe, A

Organic Car bon

6.00
3.00
2.00
4.50

22.00
€.00
3.00

14,00

30.00
5.00
3.00
1.50

28.00

16.00

45.00

25.00

25.00

25.00

35.00

25.00

.00
7.00
15. 00

15. 00

11.00

3.50

22
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Total Ni t rogen
Total Carbon
Total Sul fur

111 water 6

1:1 KCl
- KaF

PH -

Cal ci um Carbonat e
Equi val ent

Saturated Paste - Saturated
Extract Analyses

sodi um adsorption Ratio
(SAR) o
El ectrical Conductivity

(1l:2 extract)
Gypsum
Phosphorous (Bray 1}
Phosphorous Retention (N.Z.)

EGHME Surface Area

3.00
B.00
3.00
3.00
3.50

.50

56. 00

25.00
5.00

.50
9.50
5.00

14.50



Distribution of Data for ry 1987

5.1 Final distribution for conpleted projects

--------------------- PROJECTS = rmmmm e m e
REG ON cp RP RT TOTAL
FOREI GN 3 - 4 — 7
M DVEST 12 40 13 14 80
NORTHEAST 4 2 2 1 9
SOUTH 8 7 4 6 45
WEST 15 23 12 2 52
M SCELLANEQUS 2 2 2 24 30
TOTAL 65 74 37 4] 223

Distribution of data for partially conpleted
proj ects

--------------------- PROJECTS~-wrmmmmmmeeemme
REG ON CP RP RT (@S TOTAL
FOREI GN b . 4
MIDWEST 4 5 _ 9
NORTHEAST 5 7 7
SOUTH 11 2 -- %18
ng&L LANEQUS 1 5 3 - 2 _
TOTAL 39 10 4 -- 53

C = Characterization Project

R = Reference Project (Partial
Characterizati ong

Per manent Data Storage
Tenporary Data Storage
Data Not Stored

P
T
Q

23



COMMITTEES AND CHARGES
FOR
1988 NORTH CENTRAL SOIL SURVEY CONFERENCE

James R. Culver

COMMITTEE 1 « Development and Coordination of Soil Survey Data Bases,

Charge 1 -

Charge 2

Charge 3

Charge 4

COMMITTEE 2

Charge 1

Charge 2

Charge 3

Charge 4

L)

Chairman - James Crum, Michigan

What kinds of soil survey data bases will we need for mapping unit
interpretation to support the long-range soil survey program
beyond 19907 Consider the vast amount of soil fertility data and
engineering test data available in state and private laboratories.
Should some of this data be part of the soil survey data base?

How should the sofl survey data be stored and retrieved? Is there
a need for state soil survey data bases to have a uniform
formatted central core of data that can readily be accessed by
adjacent states using the same soil series?

Identify ways that encourage or enhance the exchange of data base
information among NCSS cooperators.

Identify the academic needs in computer science and related
courses at the undergraduate and graduate level for students who
wish to pursue a career as a professional soil scientist in our
modern day technology. Goal is to provide guidance for curriculum
and counseling of students.

« Soil Interpretations, Chairman - Keith Huffman

Discuss the soil property data that should be used in modeling
{i.e.l average, modal, a range). Where should the data come from
(i.e., laboratory data, soil interpretation records, research)?
Uhat should the number used in modeling represent?

The principles and techniques of making soil potentials Is well
documented; however, use s limited. ldentify how to enhance
effective use of soil potentials. Yhat degree and involvement and
documentation is needed?

How can soil survey data be related to water quality? Reliable
soil pedon data extends to a depth of about two meters. How do we
relate this data to the often much thicker geological material in
evaluation of nitrate movement and other contaminates to
groundwater?

Discuss the academic training needed for making soil
interpretations by students who become soil scientists. Relate
the need for basic science (i.e., math, chemistry, physics,
engineering) in providing a technical background to make quality
soil interpretations.

24



COMMITTEE 3 - Soil-Water Relationships, Chairman - Otto Baumer, Lincoln

Charge 1 - Review the International Committee reconsnendations on soil
moisture criteria and evaluate the impact on classification and
interpretation of soils in the Midwest. Make recommendations to
1COMAQ.

Charge 2 - Discuss the applicability and acceptability of using the sofi-
water states as given In the National Soils Handbook In field
operations and soil survey publications.

COMMITTEE 4 - New Packaging of Our Information, Chairman = Randy Hilts,
Missouri.

Charge 1 - Indicate major areas of interpretation needs and data needs
for the next 10 years.

Charge 2 - Examine current trends and future needs In dissemination of soil
survey information to users.

Charge 3 = Discuss the alternatives of packaging the soil maps and
Interpretations for modernizing older soil surveys. What kind of
soil maps will the user need (i.e., aerial photography base,
computer generated map)?

COMMITTEE 5 - Soil Correlation and Classification, Chairman - Michael Ransom,
Kansas.

Consider proposed revisions for mineralogy classes in Soil
Taxonomy. Consider revisions proposed for definitions of the
control section for determination of the particle size classes.
Respond to Issues raised by the National Task Force on Soil Family
Category that was part of the 1987 National Soil Survey
Conference.

Charge 1

Reach a consensus as to the continued use of variants in soil
correlation.

Charge 2

Charge 3 Develop guidelines for application In establishing the geographic
range of soilseries, Develop guidelines on when to establish new
series as a result of items such as changes In soil moisture or

soil temperature. When should a taxadjunct be used? When should

the geographic range of & series be extended?

Charge 4 Develop minimum soil correlation and classification rtqutrtmtnts
for modernizing old soil surveys. Discuss any need for a greater
amount of transect data, ptdon descriptions and laboratory data in
field mapping of modernizing soil surveys as compared to the
information needed for present soil correlation. How do we

utilize older data in soil correlation updates?
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COMMITTEE 6 - Landscape Analysis and develooment of mao units,

Charge 1

Charge 2

Charge 3

Charge 4

Chairman = Ken Olsen = Illinois

Discuss landscape components of map units (consociations,
complexes, association, undifferentiated) as they relate to making
soil Interpretations and for geographic Information systems. Give
priority to effect of landscape components on erosion
relationships, crop preductivity, hydrology, and wetland
assessment.

Develop guidelines for describing the landscape characteristics of
map wnits at various scales. Include terminology, 11lustrations
and definitions of terms for use in $0f1 nap unit descriptions,

Discuss the impact of landscape analysis used in models such as
the Water Erosion Predictton Project (WEPP). Relate Items such as
length and shape of slope, erosion and accumulation or deposition
of sediments tOWEPP, Can we develop {nformation for map units
that will satisfy the needs of WEPP?

Illustrate how map units based on landscapes might be

interpreted for different purposes. This will enable others to
better comprehend who the audiences might be and Indicate some of
the ways in whith the {nformation can be used.
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I\%éESTI ONNAI RE
Proposed S Laboratory Dat abase
1999 Regional W rk Planning Conferences

Benny R Brasher

During the week of July 25-29, a NCSS Commttee will neet in Lincoln,

NE, to consider the content of a proposed NCSS database to be known as
the National Soil Characterization Database. The committee will consi st
of four AES representatives, to be selected during the four regional
NCSS wor k pl anni n%_ conferences, and 3-4 SCS representatives. one of

t he Eur oses of this questionnaire are to solicit opinions on what you
think the database shoul d contain other than what is included in the
usual laboratory characterization measurenents and site and profile
descriptions; to determne the nost frequently requested soils
information; and to get your input on operational guidelines for the
database. The questionnaire answers wll betabulated for consideration
during the July NCSS Conm ttee neeting.

® &k & % % % & & & &

1. Are you in favor of a National Soil Characterization Database
(NscpB)? If not, please give your reasons?

2. Who would be the major users of a NSCDB in your area?

Today In 10 Years
1. 1.
2. 2.
3. 3.

3. Would your agency or department | ook favorably on contributions of
your tinme and/or budget to support a NSCDB?

Yes

No

4. Who should house, maintain and operate a NSCDB? University, SCS,
private contractor, other? Briefly state you reasons.
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5. List the most frequent kinds of requests for soils information that
you have had during the |ast year.

Agricul tural:
L.
2.
3.

Nonagri cul tural :
L
2.

3.

6. List the nost frequent kinds of requests forsoils information that

you could not fulfill because that information is usually not collected.
Agricul tural:
L.
2.
3.

Nonagri cul tural :
1.
2.
3.

7. Have you received requests that require statistical treatnment or
sorting and sumarizing | arge bodies ofdata. |f yes, give exanples.

No

Yes
L.

2.
3.

28



8. In descending order list the frequency of requests for physical
chem cal, and m neral ogi cal data.

1.
2.
3.

9. 6hould special studies such as the SCS National Soil Misture and
Fbayy Metals studies be a part of the NSCDB or should they be nade
available by the facility that did the work?

10. Should soil fertility data obtained by “standard" | aboratory
met hods be in the NSCDB? How about fertility and any other data
obtai ned by experinmental or nodified “standard" net hods?

11. A good profile description and a thorough witeup ofnethodol ogy or
reference citations would seemto be mninumcriteria for accepting data
for the NSCDB. What shoul d be the m ni mum nunber of:

Hori zons?

Maj or determ nations (PSDA, CEC, etc.,) per horizon?

32.  Increasingly modellers need tenporal information such as changes in
the field noisture content and characteristics of Ap horizons _ _
(aggregation, roughness, bulk density, etc.,). Assuming that this kind
of data will be or is being collected, should it be nade avail abl e

t hrough the NSCDB? If not, then how?

29



13. Are ¥ou satisfied wth the SCS computer program for describing
soils? It not, then list changes you would like to have nade:
Landform -

Site -

Ptedon) (features involving nore than 1 horizon: Boulders, tree throw,
etc.,) -

Hori zon =
G her -

14.  List other comments on the content or operation of a NSCDB.
(Continue on back of page if needed).

your name atrilratiron: college, Ted. agency, other

| f you wish, you may keepthe questionnaire and mail it later to:

Benny R. Brasher .

M dwest National Technical Center-SCS
National Soil Survey Laboratory
Federal Building, Room 345

100 Centennial Mall North

Li ncol n, NE 68508-3866
(402/437-5363)
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International Soil Classification Committee
Joe D. Nichols

This report on the International Soil Classification Committee is to
bring you up to date on the committee work. In addition, 1 hope to
encourage you to take part in the committee work. You become a
member by sending comments to the chairman. The benefit is two-fold.
First you get your knowledge and expertise into the system and second
you benefit from reading comments from other soil scientists.

Committees:

1. ICOM on Low Activity Clay (ICOMLAC) chaired by F. Moormann.
The work is complete and the results are in Soil Taxonomy.

2. 1COM on Oxisols (I1COMOX) chaired by Stanley Buol. The work is
complete and the results are in Soil Taxonomy.

3. IcoM on Andisols (ICOMAND) chaired by M. Leamy. Circular
Letter Number 10 is being circulated with comments due at the
end of June. This is expected to be the last newsletter. The
results will be a new order for Soil Taxonomy. A United States
tour was held in 1986 and a tour to Japan in 1987.

4. JCOM on Moisture Regimes (ICOMMORT) chaired by A. Van Wambeke.
Soil moisture regimes in the tropics. Several circular letters
were circulated and several SMSS publications published on soil
moisture in the early 80's,

5. ICOM on Aridisols (ICOMID) chaired by A. Osman. A tour in the
U.S., from Lubbock, Texas to Riverside, California was held
last October. A tour was held in Yemen, in January 1987.
Major changes are proposed and will take some time to work out
the problems.

6. ICOM on Vertisols (ICOMERT) chaired by J. Comerma., The First
circular letter, April 1981. Dr. Comerma was on Sabattical
leave at Texas A&M from 1983-1984, He spent a year on several
soils in the U,S but no U.S. soil scientist saw all of them
because of a severe travel fund shortage.

7. ICOM on Wet Soils (ICOMAQ) chaired by J. Bouma. Six circular
letters were distributed. The results of this work are very
"important to the Southern States. A tour is being planned in
Louisiana and Texas in the Fall of 1990.

a. ICOM on Spodosols (ICOMOD) chaired by R. Rourke. Five circular

letters were distributed. A tour is planned for the Northeast
U.S. and the adjoining area in Canada, in October 1988.
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SPOT | MAGERY FOR SO L SURVEYS
R & Giffin, Il

m first Work planning conference was in 197.4 at Jacksom,MS. | wee with
SA at the time, we had |aunched ERTS-1 in 1972 and | tal ked about the use
ofsatellite data in soil survey.

For a |lot of reasons, far too numerous to mention here, this data has not
been utilized to the extent that some of us felt that it should be primary
reason being the resolution of the data. The individual cells were 56
meters by 79 meters (185 ft x 261 ft) or 1.2 acres. This seems Snall
enough, but the resulting imges did not have enough detail for soil
survey.

| am back today with a new deal. The French |aunched a satellite in
February 1986 with much better resolution. This eatellite has 2 systens,
(1) a single channel (band) systemwth a 10 meter (33 ft)resolution that
provides a black and white image that appears very similar to a hi gh
altitude b/w photograph, (2) the other systemhas a 3 channel (hand)
detector that ﬁrow des and image very simlar to a high altitude color IR
photograph. This multi-band detector hae a 20 neter (66 ft) resolution.
The normal period between data takes is 26 days. However, the detectors
can be aimed making it possible to obtain data from a given area up to 11
times duringa 26 day orbital cycle. The ahility to change the view angle,
al so provides the ability to obtain stereo inages.

| believe that this new satellite daacen be an effective tool for use in
sgjl gurvey. | will be glad to work with any of you to test and evaluate
this data.

Included are sheets on the SPOT satellite characteristics, the SPOT data
items available from SPOT and the prices of the data items. Also, included
is a letter fromBarringer Geoservices, a conpany that will take the SPOT
data tapes and create 1:24,000 ortho-like images.
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SPOT CHECK
SPOT 1 Satellite System Facts

e SPOT: Satellite Pourl'Qbservation de la Jerre (Earth Observation Satellite)
a Launched on February 22, 1986. 8:44 p.m. (EST) from Koureu, French Guiana

¢ SPOT | dimensions
Body - 2m x2mx4.,7m
Solar Panels -15.6m
Weight -1806kg

Orbit

Sunsynchronous, near-polar

Altitude = 832km

Inclination - 98.7 degrees

Orbital cycle - 26 days for complcte Earth coverage
Equatorial crossing -10:30 AM mean local solar time

® Sensors
Two high resolution visible (HRYV) instruments
Adjustable view angle = 27 degree range east and west of the orbital path
Ground imaging swath «60km/instrument,117km (3km overlap) when

combined (vertical viewing)

a Spectral resolution (wavelength bands)
Panchromatic SO to .73 microns
Multispectral .50 10 .59 microns (green band)

.61to0 .68 microns (red band)

.79 to .89 microns (near infrared band)

(over)

SPOT Image Corporation 1897 Preston White lirive - Reston, VA220914326 + {703) 620-2200« Telex 4393073 - Telecopier (703) 648-1813
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Data Items Offered by SPOT Image Corporation

. Ground resolution (pixel size)

Panchromatic 10m x 10m
Multispectral 20m x 20m

Satellite images available as:
Computer-compatible tapes (CCT)
Photographic prints
Transparencies

. Standard single scene size:

60km x 60km (vertical view angle)
60km x 80km (maximum view angle: 27°)

Scenes available at the following scales:
1:100,000 1:250,000 1:400,000

Processing levels for data items:
Level 1A - raw image data with radiometric corrections to normalize

detector response

Level1B- radiometric corrections and geometric corrections for viewing
angle, systematic and orbital effects

Level 2 - radiometric and geometric corrections - image presented at a
specified cartographic projection

Level s- radiometric and geometric corrections - multidate scenes registered
to one another
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Dear Colleague,

I am pleased to prov ide you with general information designed to assist in obtain-
ing SPOT Data. Our goal Is to provide you with quality data of any location in the
world on a reliable basis. We have created a simplified procedure which should
makeit easy both tosign upasaSPOT user and 1o request and receive dataguickly.

The first section of this package explains How Tb Obtain SPOT Data. The package
also includes our Agreement on General Terms and Conditions and our current
SPOT Data Fee Schedule.

1f you are prepared tosign up with SPOT, please read, sign and return the enclosed
Agreement on General Termns and Conditions. That will allow us % open a tus-
tomer account and start working with you. Once we have received the signed
Agreement. we Wil send you a supply of License Request and Catalog Ingquiry
forms and the SPOT Grid Reference System Maps of the United States and other
parts of the world of interest t¢ you.

Enclosed you will find & postcard which has been provided for youreonvenience Lo
assist in maintaining cur mailinglist. In addition, if you are not yet ready Lo sign
the Agreement but remain interested in 8POT Data ltcensing information, please
let us know by checking the appropriate box and complattng the postcard. g

If you have any questions please contact:

SPOT Image Corporation
1887 Presgton White Drive
Reston, Virginla 330914328
Telaphone: (703) 620-E200

Again, your interest in SPOT is sincerely appreciated and we look forward to serv-
ing you.

Truly yours,

. e

Pierre Bescond
President
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How to Obtain SPOT Data

SPOT Image Corporation is the licensor in the United States of SPOT Data.” imagery of the earths surface
acquired by the SPOT satellites. This material describes the licensing procedures for uses which do not involve
commercial reproduction or distribution of SPOT Data and related products. Persons interested in commercial
reproduction or distribution of SPOT Data should consult with SPOT Image Corporation.

Users in the United States may obtain SPOT Data of any location (a SPOT sceneR on the earth’s surface through
SPOT Image Corporation. SPOT Data maybe obtained in both computer compatible tape {CCT) and photographic
media. Data are provided either from SPOT's archive of available scenes or are newly acquired through the
programming of the SPOT satellite. SPOT Image Corporation makes data available through the issuance of user
lcenses for specific SPOT Data Items. These licenses permit the user very broad internal use of the data Obtain-
ing a kcense to use SPOT Data involves two steps:

() the prospective Licensee delivers to SPOT Image Corporation a signed copy of the Agreement on Genera/
Terms and Conditions for SPOT Data User Licenses. which will then govern each indwidual license; and

(i) when specific scenes are desired. the Licensee submits a {icense Request form to SPOT Image Corporation
identifying the desired scenes and media and pays the appropriate license fee.

The SPOT Image CorBoration Fee Schedule provides the current fees and available discounts for specific SPOT
Data Items. The SPOT Data ttems and Options document defines the standard specifications and nonstandard
options available for SPOT Data Items.

General Terms and Conditions The Agreement on General Terms and Conditions is a basic agreement which
Is executed once between SPOT Image Corporation and the user of SPOT Data (Licensee). It explains the scope of
the hicense including Licensees rights to use and copy the SPOT Data, applicable warranties, and other general
provisions. -The signed document, along with an accepted license request. becomes the license agreement
between SPOT Image Corporation and a Licensee. A Licensee must sign the General Terms and Conditions only
once. After that, all license requests are submitted and accepted subject to the terms of the Agreement. This
procedure enables SPOT image Corporation to respond rapidly to individual license requests.

Who May Be A Licensee The license granted by SPOT Image Corporation permits the Licensee to make
internal use of the SPOT Data without any limitation as to purpose. It is important, in order to ensure that all users
are protected and treated equally. that the Licensee be defined so that a number of distinct users do not obtain
rightsunder a single license. For this reason, in thecaseof organizations, the Licensee should be only an organiza-
tion or organizationa! component which will make use of SPOT Data'in its distinct business activity

SPOT Image Corporation reserves the right to deny a license request in which the proposed Licensee consists
of several distinct users. SPOT Image Corporation will discuss necessary arrangements for special circum-
stances.

A Licensee can be an individual, a company, a government entity or a member of a joint venture.

Although it isnot possibletogiveanydefinitiverulesabout thedefinitionofthe Licensee, thefollowingguidelines
may be helpful:

Private Companies Generally a corporation, together with any other corporations under the same
ownership and engaged in the same line of business, can be the Licensee. If the corporate group, however, has
several distinct lines of business, each of which may use SPOT Data for different purposes, SPOT Image
Corporation will treat each distinct business activity as a different Licensee.

Government Entities A government Licensee is a subdivision within a department or agency which has a
specific mission for which SPOT Data will be used.

Joint Ventures A joint venture consists of two or more separate entities which have entered into a written
agreement to work together on a specific project. The user license permits use by a joint venture to which the
Licensee belongs. but under special conditions and guidelines. Consult the Agreement on General Terms and
Conditions and the License Request form for details.

A joint venture obviously does not include an arrangement whose principal purpose istoobtain SPOT Data for
several different users.

SMID% 21 BB
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Scope of License A lcense granted by SPOT Image Corporation authorizes the Licensee to make very broad
personal, or in the case of an organization internal, use of SPOT Data. No license governed by these terms and
conditions will be an exclusive license.

A detailed explanation of the scope of a user license and the rights of a licensee can be found in Section 3 of the
Agreemenr on General Terms and Condirions.

Copies Additional copies of CCTs and photographic items maybe obtained from SPOT image Corporation for a
reduced fee. Licensee may also obtain the right to make copies of SPOT Data. Refer to the Agreemenr on Genera/
Terms and Conditions and the License Requesr form for specifics and applicable fees.

Delivery Licensed SPOT Data will be packaged, shipped and delivered to any destination in the United States
free of charge.

Catalog Inquiry Acquired SPOT scenes are assigned a unique identification number and are listed in the SPOT
Catalog. A request for data of a particular area is fulfilled either by searching the SPOT Catalog and identifying
existing and applicable scenes or by programming the satellite to acquire new imagery.

To search already available scenes. a Catalog inquiry form is used. A desired geographical area must be
identified either by SPOT grid reference (GRS) coordinatesorbylatitude and longitude. In addition, such character-
istics as spectral mode. viewing angle, and acquisition window must be specified. SPOT Image Corporation’s
Customer Services Representatives are available to assist you with catalog searches.

License Requests A license request must be accompanied by a signed copy of the Agreemenr on Genera/

Terms and Conditions unless an Agreement is already on file with SPOT Image Corporation. The license request:

. Names the Licensee;

: Desclgibes the location of the SPOT Data to be licensed by indicating the SPOT Data Catalog scene identification
number:

. Identifies the media in which the Licensee wants to obtain the SPOT Data: computer compatible tapes {CCTs),
photographic film or prints.

The simplest way to submit a license request is to fill out a License Requesr form and deliver the completed form
to SPOT Image Corporation. License requests may also be submitted by telephone. telex, facsimile. or any
electronic communication which contains all the pertinent information.

A single license request can cover more than one scene and multimedia requests for the same scene. It also
provides contact person, shipping. delivery and fee information.

Acquisition Requests If the desired SPOT Data are not already available from the SPOT archive, a request can
be placed for programming the SPOT satellite to acquire the desired scenes. This procedure is initiated by
submitting an Acquisition Requesr form which describes the scene location and acquisition parameters. such as
cloud cover, acceptable time windows and viewing angles for the acquisition.

In 1986 there will be no fee for requesting the acquisition of specific SPOT scenes.

Fee Schedule The applicable fee for a particular license is determined by consulting the SPOT Dats Fee
Schedule. Standard fees are provided for both photographic and digital media.
SPOT Image Corporation offers special discounts for requesting duplicate and multimedia items for the same
scene and level. Duplicate CCTs can be provided by SPOT Image Corporation or produced by the Licensee.
Generally, the license fee must be submitted at the time of the license request. Credit arrangements may be
established. however, for qualified Licensees.

Further Information Forfurtherinformationabout howtoobtain SPOT Datauser licenses, andforcopiesofthe
Agreemenr on General Terms and Conditions, License Requesr form, Acquisition Requesr form, Fee Schedule.
and related material, please contact SPOT Image Corporation.
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1. Diqital Items (See back for details)

SPOT Data
Fee Schedule

. Formats Available
Computer Compatible Tapes 6250 bpi | 1600 bpi
Level YAortB Allevels either Panchro- $1475 $1600
Level 2 or S matic or Mullispeciral 2425 2550

1. Photographic |terns (seeback for details)

. Scales Available
Black & White Transparencies 1:400,000 | 1:250,000
Level 1B
Panchromatic (10m) $ 765 $850
Multispectral (20m~ 3 bands) 705 795
Multispectral (Per Band) 280 310
Level 2, S
Panchromatic (10m) 1575 1720
Multispectral (20m- 3 bands) 1570 1715
Multispectral (Per Band) 590 640
Black & White Prints I 1:250,000 | 1:100,000
Level 1B
Panchromatic (10m? $400 $470
Multispectral (20m- 3 bands) 370 440
Multispectral (Per Band) 155 160
Level 2, S
Panchromatic (10m) 650 740
_ Multispectral (20m~ 3 bands) 645 735
Multispectral (Per Band) 250 235
Color Transparencies 1:400,000 | 1:250,000
Level 18 $770 $ 910
Level 2, S 1645 1790
(Color_Prints | 1:250,000] 1:100,000
Level 1B $ 410 $515
Level 2, S 690 790

111. Acquisition Fee (See back for details)

In 1986, no fee wil be charged for satellite acquisitionprogramming services |
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General Information

Terms and Conditions: This Fee Schedule sets out the current fees fot licenses to use SPOT Data All such licenses are
provided under and subject to the terms of the Agreement on General Terms and Conditions for SPOT Data User Licenses. A
signed Agreement must be on file with SPOT Image Corporation belere you can obtain SPOT Data. if you have any questions
please contact SPOT Image Corporation.

SPOT Scene: A SPOT scene covers an area of approximately 60x60 kilometers. All fees apply to a single SPOT scene

Stereo coverage of a specific area requires two scenes. Information and specifications on all acquired and processed SPOT
scenes are available from the SPOT Catalog.

Processing Levels: , _ ) o
Level 1 A- Equalization of detector responses. Relevant coefficients are provided for interband calibration and geometric
correction.
Level 1 B-Same as Level 1 A. but resampled to correct for systematic geometric distortions. . o
Level 2—Same asLevel 1 B, but geometricallycorrectedtoa map projection utilizing ground control points {(derved item).
Level § — Same as Level 2. but registered and resampled to a reference scene.

Acquisition Fee: In 1986. no fee will be charged for requesting SPOT Data which must be newty acquired by the SPOT
satellne. To request such data complete an Acquisition Request form and return it to SPOT Image Corporation.

SPOT Data Availability: During 1986 the SPOT archive for Level 2 items will be developed. This will be a phasing-inprocess
as an inventory of maps and ground control points is created and the production equipment and capability is brought on-line.

Level 2 data will be available, but delivery times may be affected. Please consult with SPOT Image Corporation regarding the
1986 defivery schedule for Level 2 requests.

Reference Fee: When calculating the appropriate fee for requesting options, copies. and discounts, the term “reference
fee” means the fee as listed in the current lee schedule for the specific item to which the option. €opy, or discount wil apply

Options: SPOT Data ktens and Options defines the details and specifications of the standard items listed on the Fee
Schedule. Nonstandard options to these standard specifications are also described. A surcharge of $100 is applied to the
reference fee for an item when one or more nonstandard options are selected.

Shipping and Delivery: SPOT Image Corporation will, at its expanse, pack, ship, and deliver SPOT Data to destinations
within the United States.

Payment Terms: Payment must be submitted with the license request. or in the case of electronic or telephone requests,

within seven days. Payment can be by check or money order (please do not send cash]. Credit arrangements may be
established for qualified licensees: please contact SPOT Image Corporation for details.

Taxes: Please add 4 % sales tax for deliveries in Virginia which are not subject to tax exemption.

Digital Items

CO?ies: Additional copies oil'D'rg:d ltems may be obtained from SPOT Image Corporation or made by Licensee. Copies of
CCTs produced by SPOT Image orporation must be obtained at the time of the o/rylglna1 license request. Up to 10 copies of a
CCT maybe obtained from SPOT iimage Corporation for a fee per copy equal to 20986 f the reference fee. The fee for Licensee
to make up to fifteen digital copies of a CCT is equal to the relerence fee. “Digital copies” includes any digital media (hard,

optical or floppy disk, CCT, etc }. If Licensee’s request for making copies is not made as part of the original license request, an
additional transaction fee of $100 will be apphed.

Backup Copy: Licensee is authoriied to make one (digital medium) Backup Copy of icensed data provided in digital form.

Photographic Items

Copies: Additional copies of Photographic Items can be obtained at a discount from SPOT Image Corporation when fe-
quested on the original license request. The lee for copies of Level 1 or 2 prints ©r transparencies is 50% of the Level 1
reference fee for the requested item. Copies are not subject to option surcharges or additional discounts.

Discounts: When Photographic and Digital Items of the same scene are requested together. a discount of 30% off the total
fee for the Photographic Items will be applied.

Processing Availability: If the SPOT Catalog shows that an acquired scene has not been processed to the desired level, a

license request for only photographic items of that scene may be rejected if the aggregate lee for the requested items is less
than $700 for Level 1 and $15DO0 for Level 2.

Projection Scales: Photographic Items can be obtained at scales other than the standard scales shown on the Fee Sched-
ule. This option s explained in SPOT Data hems and Options. The fee for nonstandard scales is equal to the fee for the next
larger standard scale to the requested scale plus the option surcharge.

Print and Transparency Sizes: Size of prints may vary depending on media processing level and production facility The
following table provides approximate dmensians for Level 1 frames.

Scale Dimensions
1:400,000 24x24cm—9.6x9.61in
1:250.000 A48x48cm— 19x19 in
1:100.000 96x26em — 38x38 in
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Agreement on General Terms and Conditions for SPOT Data User Licenses

5071 image Corporation has the excluswve nght to hcense in the Unined Srates remotely sensed SPOT Data ol the earth's surlace acquired by SPOTY
satelies The SPOT salelhips are operated by the Cenire Nationat d Eludes Spatales of France. which holds all Uinited States and worldwide copynghis
cenening such SPOTData Thisis an agreemen beiween SPOT Image Corporation and

(Hame}

U Lornere’ 1 Liogand e My sash 1 Obian LLEnses om e 19 M 19 Make bted use o) spech SPDT Data EaCh suchwepnss wdl regua g a bense
ot bomL e gareg whve Bl acgepied by SPOT Image Cou ped 000, well gae nise to o Licenss Agigamenl The porpose ol the présent Agrepment s 1o
FSLATH: N QR AT 1S A COnchisimnd, wehinl bl Be parf CF 830D S0 Eat@risg Sy BTSN M0 whiChh ITE DE 1S (VY #0180 an the Tylure

1. License Agreements
A. AlLicense Agreementwill exist between the parbes with respect 1o requested SPOT Data when andd SPOT tmage Corporation accepts alicense
request iom Licensee, either by sending a whiten confirmation to Licensee regarding the SPOT Data requested by Licensee or by delnenng tne
SPOT Dataieguested by Licensee
B. ¥relcense Agerment g any requested SPOT Datawnll Coas:s10 1he koenss iequest, 35 3 ceptedty SPOT bmage £ ol poralon, 10501 ve i e
s ang oo COrlaned it Agreemaen
C. Woihe £358 O3 WERSE reGLES] mATE by telephone . & widlan Conhrmaietn by SPOT Image O por 3iv0n0 well be deemed a comrecl s1aement gl e
bCnse Fequist LRSS & Wi HIEA COMELTCn 10 e Conhimandn o gC o d by SPOT image Corpo 3pon waltun threg busness days al e iRe gaie o
Lefengre s 1ecep o Sufh Contrmahon K Such Even, Laenses's Correcied regque st vall be H2a18d 35 3 new EnsE fequest
2. License Fees
The ler iod 3oy BIENSE FANICD ¥ ACCQIGARLE wilh (s Agieement will e gereamined o0 ine bans of the applicatle SPOT Image Corpoi aton Fee
Schpdie and onfpcs The DAILES 30HEE SOeThcally 0N Coedn 1erms | pITNEnl FErms will 150 De i BECoEQaNce vl SuCh Fed Sched e
3 Scope ofircense
B, e ense gianted by SPOT bmage Conoo i under Lhe co oghl And as ainer fghiLs o the reque sted SPOT Dala Aothone s 10 Luenses 10
maks pErsonal of, ol {he Case OF an (Fgaezancn, sl aaluse of e keensed SPOT Daa as folows
1) Lecensee may analyre, OCESS, #00 GiiDiay e heenzed SPGT Dara. and may make such SPOT Dala ang the resuits OF Suth anavwsis o
DAOCELTNG Ay A43DIE t0 eMEioBes Ol Litensee For thess fuipases L entee miy imake . lor wnlednd] Buswue st GSeS 00ty A0 pRbfied raymbes
of copres of e SPOT Caia n any rmannet wiiCh Goes DO enDive Sgiaiferodud 1on of gaid primded m dgual loim, [(Mowded 1hat a8 comes
wtChpChE INE Cooyhght nonce atied 10 e ol SPOT Daig
21 U the Lensed datd 308 grdanded i Dt af Igim, Leensee may mate ong Tgoal copy of 1he SPOT Dara for ube a5 3 Backup Copy, piovdes.
hirewcever. hat The Backup Copy i oaly Ik (e OIBCION Durposes and LICBNSEs 3Jiees ngl 10 05e O #titr Shirs 1o use ihe BackupCopy lor 3oy
PG5 GINET than 10 FepHaCE The Ohnd) ats self i S Rl o ddmaged Loenses Ty make ahtond! deptal copes of the SPOT Datao 1ne
etent authonred Dy ihe Ll ence AQreament. Oeowded Tat M Cof=e4 ithude ITE copyrghl Ralge almed 1o the ongna SPOT Dala
3t Licensee May make 1he leensed SPOT Dala avadatie 1o contractors . consullanis, and it wantueers who are not emoloyees ol Lesnsee bal
Oty lor WS E Dy 3 COMIMEC DR OF CONSUlIAnL oA behall Of L ens e O Tor uSE Dy B )0u veniueted oty Such ot venluienisigenthied on 1he Woense
+2QUEE Il S0tely on Lehall of the [ovrd vEnIule And if il byt snte of the porposes thered, pnd anly f @ach such person BgIEES e (PR W
the L centee (11100 bound by the $am e IMGTaNGs Couse 85 opkyiGLicensee. and, o) lo reprnaglicenses 5l SPOT Data vpon complenona!
e EOREAC ) CONSANNG. OF $oafT wENIUTE AQrEemend
&) Loenses may DEDANE 10U Le00N1S 3 Dther nonTage Manenals based upon 1he itented SPGT Dala and pubhsh. sed of duinbute such
FAIEHAIE Bt by Il SyCh nATenal Qo 5 ot rEprodud € Any way 1 beensed SPOT Dals, excepl o the 1oim ol nCu 3 enla! peg ioved! Mus i alons
whelh B3¢ IV CORegi Aot e 3Mked 10 Ihe oagnal SPOT Daa
B. Loentes may Aot COpy OF externaily duisicdute doensed SPOT Data o any wary not gapressly aihoized by the precedng paragraphs Woknow
TrLng the Gener alily O 1he S0regOng NORCENLE 15 QraniedioCommetlly reproouce and or ChsiiTe Ay Imagery whichis inchided i ine SPOT
Data od denved ingieliges Ll gnses many 001, wihoul the i whlten consent o) SPOT image Corporanos, wransfe s Gaghls unEer vy LiCemie
A eemEN 10 Ay GINET DEISON O Naang sl (T any ol Lensee 5 empioyees . COMLATIONS, CONSUIIANTE CF KNl vEAIUIL! S PALE 3y pid IO TED
wie o' any eensed SPOT Daa, SPOT Image {orporanon, o agdd:1p0 10 any O1her remedse sl may have a1 lras mdy mmedialely teennate ab of
Lenses 5 hranses kom SPOT image Corpondinon ang cequie thi telen o 28 kcensed SPOT Caia and any cooees 1hed egd
&, Dalfrvery
Lcensed SPOT Blara vl be debveredfee of charge 16 any desinatonwalienibe Uneed Stales SPOT tmage Corporanonwil choose Ihe method of
debyeny 3nd wall use s best ehons 10 getves keensed SPOT Dain a5 tagedhy 25 15 pOLLDE
E. Limitad Warranty and Limraiion of Liability
A SPOT tnage Conpoe al:0nwil usE 115 Dast 8Nor 15 1o ensure that any SPOT Dala provded to L censee Conladm 1o the Licens e Agi e fneni ndihal he
WO R wiich Ihe 531a are Selneiedis liee of physcal defect I ny 8313 o Mmeda GO nol mEeE) the K0pgoeng SIandards. LICanses s sole and
exClutnng cmedy wiil B 1008 luin Such data o) meda 10 SP0T Image Corpotaton wathan sty (600 days of Lcensee s receipt theceo! I Licensee
relurns dala o7 meda velbn Such penod and f SPOT mage Corporatan feasonatly dele mwues hat Such data o mpdis . Al the me they weie
cebvired 1oL enseg, g tormes suchSiandards SPOT image Corpiranonieall a10s discredn, £ilhet () re1aniie GaTa o e a0 retyng ihe
BETACADIE Loanse 182 aand with (€ 50801 1 Then_ OF {s) TepRacE of repar Tham and raluin ihem 1o Leensea
B. EXCEPT AS PROVIDED IN THE PRECEDING PARAGRAPH, ANY SPOT DATA LICENSED PURSUANT TO THIS AGREEMENT ARE PROVIDED WITH-
OUT WARRANTY OF ANY KIND. WHETHER EXPRESS OR IMPLIED. INCLUDING IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR APARTICULAR PURPOSE , EVEN IF SPOTIMAGE CORPORATION IS ADMISED OF SUCHPURPOSE SPOT MAGE CORPORATION SLIABILITY
WITHRESPECT TO ANY SUCH DATAWILL, IN ANY CASE, BE LIMITED TO A REFUND OF THE LICENSE FEE PAID FOR SUCH DATA INNOEVENT
WILL SPOT IMAGE CORPORATION BE LIABLE TO LICENSEE FOR ANY SPECIAL OR CONSEQUENTIAL DAMAGES. INCLUDING LOST PROFITS.
FOR ANY DEFECTIN ANY SPOT DATA OR ANY DELAY IN DELIVERY
6. LawfulUse
LeC£NS2E MEPYESEMIS 3N w3t 3715 L1t wall A0 us & any SPOT Dlald ko ensed pur SuanT 10 100s AL e E SN L fy vy which s ontawful o e ach ol
I legal rghds Of Ay Thud Danty
T. Nonexglrsiviy
No ket goveined Dy INELE TermE And CONGIONS wall De an fathisne hoense. ond SPOT fmage Coipmvancn iy grant 10 Giher hoensees
Nooea uSng LCenses It any o7 31l ol 1he SPOT Data hoensed onger 1his Agreement SPOT kmage Lovporalon mary 2310 GLant (o OLher Wensess.
Wil FRSORCY 1D Any o 301 e SEOT Data kented poriuan heseln, stk OF RoNEuCiuing koenses for Thie Commencal Lemmooducion and
8 Ge chsttibuanoe of sech BROT Bara No such eathuSng ioense . however, wall dumimesh e fghts @l Lisensee unoer thus Agreament
nerat
Thns Agieement SulEISEAES 3l DrEnOus O8] O Willen QreEments oF tepresentalons CONCAITNG 1he SubmEC matier of ths Agreement Tius
Agreemen) Mmay ntbe Changed, smended, of mcdied nary wav EscEol by 3 witeg e ole SOy BOIh DATHE S, DADd B0 Bmsver, THA £ THET DTy
Iy LRI TE TS AQPEETHERL Dy el 1TIRN NOIC# 1010 DINe DAy Termanatoao! thas Agreement shall Aot lermenale o SHe0 Any boense neHec] 1
1he e el SuCh larmnal On Qramed v 80001 FanCe walh (s AQrtement 1l by prowsion ol the Agreemeant 15 hald eratid, diegan o pienioiceabie .
the vabtity legaliy andenlo Lty o I remaing proviseons will ol e o ary wy aHecied o unpaired Ths Agreement will be governad by the
Prars of Virgurna, angd I LaC2 502 nereby Submils 10 the josdhhon of Ay COMPETent SEAle of fedeal ¢ou L KCREd i Vi with respecl 10 ANy
iSpuwte o Clanm RE2aleng 10 s Agreamen

Foo Lwensee Mame & Tale (Pease Iy O Doty Foe SPOT I ge Corporanon Name & Tale

Signature Dae Signature Dare
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Please fill in the requested information so we may open an account for you.
Please PRINT IN ALL CAPS to avoid any errors

Type of Business (Check One):

[ Corporation [0 Non-Profit Organization
[0 Government Entity O Individual
O Partnership Are you a U.S. corporation or resident? W YesU INo

Licensee Name (If "Individual” checked above. enter individual's name; otherwise enter organization name)

Contact Name (Name of Person responsible for this account)

Corporate Address

Number Street Suite

City state ZIP Code

Billing Address

Number Street Suite

City State ZIP Code

Shipping Address

Number Streetl Suite
City State ZIP Code
Telephone Telex

For SPOT Image Corp. Use Only « DO NOT FILL IN

Licensee
Name

Licensee
ID Number

Account
Start Date

Authortization
Mumber
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- BARRINGER GEOSERVICES &g Ml o et T e ot

15000 W 6TH AVE., SUITE 300, GOLDEN, COLORADO B0401 PHONE (303} 277-1687 FAX NO. (302) 277-1689

Hay 31, 1988

R H. Giffin

Soil Conservation Service
P. O Box 6567

Fort Wrth, Texas 76116

RE: Barringer Ot hoi mage

Dear M. @riffin,

Bel ow I have listed updated costs for generation of one 7.6 mnute
US. GS Othoimge map using only SPOT Panchromatic 10 neter
imagery. | regret giving you inaccurate information regarding costs
in our |ast telephone conversation.

COST FOR FI RST ORTHOIMAGEB WHOLLY | NCLUDED I N ORE SPOT SCBNB

Data acquisition $ 1,9800.00
Rectification and processing cost $ 2.130.00
Hard copy fees $ 400. 00

TOTAL ¢ 4.430.00
DELI VERABLES:

All original SPOT digital data (digital processed imagery avail able
upon request).

One 10"xX10" black and white film negative of Othoimge (fully
annot at ed) .

One 20"x30" bl ack and white Kodak photographic enlargenent at
1:24,000 acale of Othoi nage.
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RH Giffin
Page TWO

COST PER ADDI TI ONAL ORTRO MAGB W TRIN SAME SPOT SCERNR:

Rectification and processing $ 1,760.00
Hard copy fees $ 300. 00
TOTAL $ 2,060.00

Pl ease keep the Orthoimage exanples as lomg as necessary, then
return them to me. Again, please call with any questions. Thanks
for celling on Barringer.

Si ncerely,
BARRINGBR GBOSERVI CBS. | NC
/u L)f/bb:f

Sandra L. Per
Project Geologist

SP/tj
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Ni chol s- Post

Report of the Southern Regional Soil Taxonomy Committee, 1988

Part 1 - Disposition of unfinished items from June 1, 1986 report

May 15, 1986 « The change is in SMSS Technical Mon. Number 6. Changed
by N.S.H., Issue Number 10, May 29, 19137

March 12, 1986 - Sent in October 27, 1986. Approved November 16. 1987,
in N.S.H., Issue Number 11.

November 18, 1985 =- The changes are in SMSS Technical Mon. Number 6.
Changed in N.S.H., Issue Number 9, October 10, 1986.

November 19, 1985 - Taken care of in SMSS Technical Mon. Number 6.
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Nichols -~ Post

Report of the Southern Regional Soil Taxonomy Committee, 1988

Part 2 - Items proposed since the last SRTWPC

Adding Areni¢ and Grossarenic Umbraqualfs. Approved by the SRTWPC
Committee and sent to John Witty, November 10, 1987.

Adding Alfic and Ustalfic subgroups to Quartzipsamments. Delete the
Ultic subgroup of Udipsamments. The SRTWPC Committee approved by a
majority but not unanimously. Richard Mayhugh sent the recommendation
to Rodney Harner, March 14, 1988.

Adding the Grossarenic Ultic subgroup to Haplohumods. Approved by the
SRTWPC Committee by a 2 to 1 vote and sent to John Witty, March 17,

1988,

Add the definition to Fraglossudalfs, the distinction between Typic
Fraglossudalfs and other subgroups, and the description of the typic
subgroups. Sent to John Witty, October 27, 1986. Approved in N.S.H..
Issue Number 11. November 16, 1987, page 615-160, items 615.47.

47



Taxonomy Commitee Members

Elected at the 1986 Southern Regional Technical Work Planning
Conference

Term Expires at the

Work Planning Conf. or State Federal

in June of Alternate Years Representatives Representatives
1989 Dr. A.D. Karathanasis John Robbins

1990 (Term began in 1987) Dr. Mary E. Collins B. Arville Touchet

Elected at the 1988 Southern Regional Technical Work Planning
Conference

Term Expires at the

¥ork Planning Conf. or State Federal

in June of Alternate Years Representatives Representatives
1991 Dr. Brian Carter C. L. Girdner

1992 (Term begin in 1989) Dr. Randy Brown Adam Hyde
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2.

Agency - 8¢S - Meeting - George Martin Presiding

Menbers of the Southern Regional Taxonony Committee elected for the
termto begin in 1989 were: C L. Girdner and Adam Hyde

Bill Roth - National Headquarters

The FY-89 budget for soils |ooks to be at about the sane |evel as
FY- 88.

Five mllion dollars has been requested as an appropriation
for GS and Digitizing activities in 1990.

General Discussion

Consi derabl e discussion related to editing manuscripts, desk top
publi shing and staffing.
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1988 SOUTHERN REGIONAL WORK PLANNING CONFERENCE
June 13-17, 1988
Knoxville, Tennessee

Committees

Soils Laboratory Data Bases

Chairman: Carter Steers

Charges: 1. Develop a plan for reforming and combining the
State Soil Survey Laboratory data files and
the National Soil Survey Laboratory data files
for a central user access system.

2. Make recommendations for a schedule of

cooperative listing and evaluation of an
automated laboratory data base system.

Soil Interpretations

Chairman: DeWayne Williams

Charge: 1. Identify and characterize soil characteristics
that affect soil interpretations.

Laboratory Methods and Analysis

Chairman: B. R. Smith

Charge: 1. The exchange of selected soil samples among
laboratories in the South Region and the
National Soil Survey Laboratory with the
objective of determining varability within and
between the participating laboratories for
common characterization analysis and
procedures.
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Iv. Soil water
Chairman: E. Moye Rutledge
Charges: 1. Keep the Southern Regional Soil Survey Work Croup

informed on proposals of the International Committee
(ICOMAQ) and any related activities within our

region.
2. Develop guides for collecting a soil water data
base.
V. Soil survey and Management of Forest Lands
Chairman: Jim Keys
Charge: 1. To address the development of specific

interpretations needed for soil surveys where the
major land use is forestry.

2. To determine suitable ways to present forestry
interpretations in soil survey reports.

VI. Mine spoil - Classification and Interpretation
Chairman: John T. Ammons
Charge: 1. Establish criteria to inventory mine lands.
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COMMITTEE I :  SOILS LABORATORY DATA BASES

Committee Membership:

Carter Steers, Chairman

John Meetze Earl Blakley
Bill Craddock Everett Cole
Victor Carlisle Craig Dpitzler
Ellis Benham - Vice Chairman Benny Brasher
B. L. Allen Frederick Beinroth
C. R. Berdanier Mary F. Collins
Terry Cook R. T. Fielder
C. L. Girdner, Jr. R, H. Griffin
H. J. Kleiss Gregg W. Schellentrager
W. 1. Smith Gilberto Acevedo
Ellis Knox
Charges :
1. Develop a plan for reforming and combining the State So0il

Survey Laboratory data files and the National Soil Survey
Laboratory data files for a central user access system.

2. Make recommendations for a schedule of cooperative listing
and evaluation of an automated laboratory data base system.

Response to charges: There is a great need for an integrated
NCSS laboratory data base for physical, chemical, and pedon
descriptive information as indicated by 100 percent of respond-
ence to questionnaire. This questionnaire, which was sent to all
State Soil Scientists and to the southern states experiment
station representatives, also indicated the following desires:
assistance would be provided by state soil staffs and byexperi-
ment station personnel, mainly in review consultation and user
testing of data bases; 96 percent indicated such assistance
available; 11 percent indicated they could also provide some
software development assistance. The questionnaire shows 95
percent of the respondents think this data base is fast becoming
a requirement for NCSS and 53 percent of the respondents rate
this data base development as high priority and most place Food
Security Act, field mapping, and STATSGO as higher priorities.

Considerable interest was shown in this committee's responsi-
bilities during discussion group. Discussion included the
following topic: data formats and scheme, location of central
data base, responsibilities for data maintenance, distribution
procedures to state systems. update and access procedures, policy
and criteria for data entry, system software and hardware for
retrieval, quality control, review and culling of data files,
prototypes systems and testing, site specifics for data entry,
analysis and query, data base design for pedon description and
charaoteristization analysis, and considerable talk centered
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around the National Soil Characterization Data Base Development
Committee.

Recommendation of committee (charge 1):

A central data base be consolidated at Lincoln, Nebraska, which
will include NSSL and state soil survey laboratory data with the
responsibility for funding, personnel, and maintenance provided
by scs. In addition, we highly suggest the following guidelines
be used:

A Central system will interface with state system and will be
designed and formatted in such a manner as to accommodate
state data needs and file code where possible.

B. State have option as to where repository for state data base
iIs located and not bound by UNIX operating system.

C. NSSL will be given a high priority for data base design and
states interface for this system.

D, The university and state experiment station representatives
will provide guidance and assistance in pilot testing of
systems.

Recommendation no. 2 (charge 1}):

The State Soil Scientist and Agriculture Experiment Station
Representative will cull their data and arrange for sample entry
into central data base. All data entry samples will be accom-

panied by a completed Soils-g form. Use of taxajunct is
recommended. This committee would also request that an inventory
be conducted and report prepared for states, file format, and
hardware used by state systems.

Recommendation no. 3 (charge 1):

Policy will be developed to require UTM coordinates for location
of all laboratory samples and pedon descriptions.

Recommendation no. 4 (charge 1):

The SCS investigate the use of cooperative agreement with state
universities or state experiment stations to provide system
analysis and software development expertise in the design and
testing of this central data base.

Recommendation no. 1 (charge 2):

The responsibility of this committee be transferred to the
National Committee for Soil Characterization Data Base
Development (NscDB) and that at least two members from the South
Regional Work Planning Conference be selected for this committee
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and one member each from Agricultural Experimentation Stations
and scs.

Recommendation no. 2 (charge 2):

Although no schedule is recommended for the development of this
central data base, we suggest the NSCDB committee develop a
schedule that would have a test system within the next two years.

Recommendation no. 3 (charge 2):

That this committee be discontinued.

Recommendation no. 4 (charge 2):

That this committee report be accepted by the South Regional Work
Planning Conference body.
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COMMITTEE 11: Soil Interpretations, Southern Regional Soil Survey
Work-Planning Conference of The National Cooperative Soil Survey.

Charge: identify and characterize soil characteristics that affect soil
interpretations.
This committee reviewed the current rating guide in the National Soil

Handbook and considered other interpretations that need attention. The
following is a list of suggestions and recommendations:

1. Recommend changes in the current rating guides.

a. Bulk density as related to rooting depth - use family
texture criteria in National Soil Handbook rather than 1.7.

b. Computerize footnotes.

c. Remove slope criteria from pond resorvior area guide.

d. Rate the taxonomic concept rather than the typical pedon
for arenic, grossarenic, and soils less than 40 inches to
bedrock, petrocalcic, petrogypsic, fragipans, or
contracting textures. Other taxonomic concepts may need to
be identified and included.

This is desirable because of such things as available
water. A soil typified near the upper limit would give a
different profile AWC than one typified near the lower
limit.

e. The soil reaction in the rating guide for Top Soil of "less
than 3.6" is too low. A reaction of "less than 5.0" is
recoannended.

2. Gather data on slope length, shape and position.
a. Encourage the use of new 232 pedon description form.

b. Encourage states to require field parties to collect this
data on a routine basis.

3. Recommend that each state set up a site or sites to record soil
temperature data at depths of 1 and 2 meters.

4. Recommend that states take initiative to gather temperal data
on such as:

a. nitrogen

b. phosphorus

c. water stable aggregation
d. intake rates

This data needs to be qualified as to land use; ie..
cultivated, pasture, range, forestry.
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10.

Recognized the need for developing.
a. Adsorptive capacity for selected cations.
b. adsorptive capacity for animal waste.

c. adsorptive capacity for heavy metals.

o

adsorptive capacity for pesticides.

. adsorptive capacity for herbicides.

0]

Recognized the need to collect better data on the kind and
nature of bedrock, ie., level bedded, tilted, degree of
fractering.

Recognized the need to develop interpretations on "Use of Soil
Material as Filter for Septic Systems.".

Recognized the need to define the term "Renewable" as related
to "T" factor.

Recognized the need to develop guide to rate soils for
potential or susceptibility to development of plow pans.

Recognized the need to develop layman explanations for "what
is the basis for interpretations"?

Continuance of the Committee:

It is recommended that the committee or interpretations be
continued to pursue items recognized by this committee and/or
items that come to the forfront following this conference.

Committee Members:

George Martin Richard Rehner

Adam Hyde Raymond S$ims

R.B. Brown Billy Wagner

William Smith Orville Whitaker

Ben Stuckey Jerry Ragus

Talbert Gerald Arville Touchet

Tom Coleman Warren Henderson

Wade Hurt Andy Goodwin

Don Hallbick S.d. Dunn

Robert Wilkes DeMayne Williams, Chair



COW TTEE I11. LABORATORY METHODS AND ANALYSI S

coomttee: B R Smith, Chairnan Brian carter
LarrY Rat|iff WG Harris
Charles ME roy E. N. Hayhurst
Ben Haj ek Warren Hender son
Tom Hal | mark WA HII
A.D. Karathanasis J.H Soileau
Warren Lynn L.B. Ward
Tom Rei nsch Doug Wsocki

Char ge: The exchange of selected soil sanples anong

| aboratories in the South Region and the
National Soil Survey Laboratory with the

obj ective of determning variability wthin and
between the participating |aboratories for
common characterization analysis and procedures.

A total of 6 sanples were analyzed in triplicate by 12 soil
characterization |aboratories. The analyses and nethods used are
listed in Table 1, and are from Soil Survey Investigations Report
No.l, 1972 revision. Al labs did not perform every analysis, and so
there are some blanks in the tables of the various properties.

Labs that participated are Auburn University, Cemson University,
University of Florida, University of Georgia, University of Kentucky,
Loui siana state, Mssissippi state, National Soil Survey Lab-Lincoln,
North Carolina State, University of Tennessee-Knoxville, and Texas
A&M. The sanple code and the classification of the soils are listed
in Table 2.

Means of each property for each sanple-lab conbination were
determ ned. Means, ranges, and standard error of nean (S.E.) of each
sanple for each property were then deternmined. Al of these are
reported in the tables of properties. Statistical analysis of clay
m neral ogy was not done.

Consi derabl e variation exists for values reported for total sand,
silt, and clay. Sanples 1 and 6 had the greatest ranges for total
silt and clay and highest 8.E.’s. However, only one soil (6) would
have been placed in the wong textural famly by just one lab (C.
Two | abs (¢ and H) reported noticeably higher sand contents for sanple

6.
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Sanple 1 contains appreciable free CaCo, (-18% . Consequently,
val ues reported for exchangeable Ca, CEC (sumof cations), CEC
(NH, OAc, pH 7.0). and ECEC vary considerably for this sanple, since
NH,OAc, pH 7.0 used dissol ved sone of the carbonate. Extractabl e
acidity and base saturation also vary for sanple 1, but these

measurements are rather neaningless for a soil that contains -18% free
€aCo.,.

There is considerable variation in exchangeable Ca and Mg and
extractable acidity for sanple 3. As a result, CEC (sum of cations)
ECEC. and base saturation vary quite a bit. However, the soil would
not have been msclassified by any of the Iabs.

The value reported by lab F for sample 2 for CEC (NH,0Ac, pH 7.0)
on a clay basis is 17.1 cmeol kg'l. This soil would have been
m sclassified by lab F because the presence of a kandic horizon woul d
have been mssed. Al l|abs reported ECEC val ues of <12 emol kg'1 on
a clay basis for sample 2.

Al |abs reported ECeEcand CEC ﬂﬂ%GAc,pH 7.0) values on a clay
basi s of <12 and <16 cmol kg'l, respectively, for sanple 5. A
| abs woul d have noted the presence of a kandic horizon and classified

the soil correctly.

Labs C, F, and L reported values for ECEC greater than 1.5

cmol kg'1

clay for sanple ¢. This soil would have been
msclassified by these |abs.

The 8 labs that determ ned clay mneral ogy reported reasonably
simlar values for the sanples. Soils 1 and 2 would have been placed
in the correct mneralogical famly by all l[abs. Based on these data,
soil 3 should be classified as montmorillonitic, not illitic. |If the
sanple is representative, it appears that this soil is presently
msclassified. Although the Dothan (sanples 4 and 5) belongs te a
fine-loany famly, the labs reported simlar clay mneralogy. Free

iron oxides were not determned, so the oxidic m neral ogy of soil 6
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cannot be verified, but clay mineralogy values reported are similar.

Some variation exists among the labs for the various properties
determined. However, there is fairly good agreement for many of the
properties determined. One lab would have misclassified soil 2 and 3
labs would have misclassified soil 6. Each lab should study the data
and see if the values it reported are in agreement or out-of-line with
those reported by the other labs. If certain values appear to be
particularly at variance for some properties, then en examination of
those methods and procedures by that lab would seem in order.

In summary, the labs should be encouraged to learn that the soil
characterization data they are providing is reasonably precise,
accurate, reliable, and nearly always results in the proper
classification of the soils analyzed.

Recommendations:

1. It is recommended that this committee not be continued.

2. It is recommended that a new committee be formed for the
distribution of a few selected reference samples to various
state highway departments that wish to participate and the
Soil Mechanics Lab in Ft. Worth. The committee would decide
what engineering properties would be determined. This would
allow en evaluation of variation of engineering test data.
It is recommended that Charlie McElroy serve es chairman of

this new committee.
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Table 1.

Anal yses and Met hods

Anal yses

Met hods *

Particle size distribution
Cation exchange capacity
CEC, sum of bases
ECEC
Exchangeabl e bases
Ca
Mg
Ka
K
Extractable acidity
Exchangeabl e Al
Base saturation
pH
Organi ¢ carbon
CaC0O, equival ent (on sanples

Wh%r e appropriate)

Cay mneral ogy

3A1 (pipette)

5A1 (NH,OAc, pH 7.0)
5A3a (acidity + bases)
5aA3b (Al + bases)

5a1 (NHQOAC, pH 7.0)
6NZ2e (AA)

602d (AA

6P2b (AA

6Q2b (AA)

6H1 (BaClz-TEA, pH 8. 2)
6d e (KC1, AA)

5C3 (sum of cations)

8Cla, 8Clc, 8Ce

6Ala or 6A2 (acid dichromate
digestion or dry conbustion)

6Ele

Met hods currently used by
each laboratory

* §SIR 1, 1972 Revision unless otherw se stated
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Table 2. Soil Sanples Used

Sample Horizon Series Classification
i A Houston Bl ack fine, nontnorillonitic,
thermic Udie Pellusterts
Fy Bt Pacolet clayey, kaolinitic, thermc
Typi ¢ Kanhapludults
3 Bt Q arence fine, illitic, mesic
Aqui ¢ Arguidolls
& Ap Dothan fine-loany, siliceous,
thermic Plinthic
Kandi udul ts
5 Btv?2 Dothan fine-1oany, siliceous,
thermic Plinthic
Kandiudults
B4 Nipe cl ayey, oxidie,
ischyperthermic

Typi ¢ Acrudox
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Table 3. Very Coarse Sand, %

Sanpl e

Lab
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Tabl e 5. Medium Sand, %

| ab Sanpl e
1 2 3 4 5 6
A .2 12.1 5 23.6 17.3 1.2
B .8 12.1 7 23.6 17.2 1.1
c .5 12. 4 6 23.2 17.2 2.0
D .5 12.0 6 23.6 16. 8 1.3
E A 8.3 5 17.9 13.1 .a
F .6 12.3 5 22.0 17.1 1.0
G 11.3 6 22.9 16.3 1.3
H .6 12.0 6 24.8 17.4 1.8
1 .6 11.3 5 21.0 15. 8 1.3
J A 7.8 4 16. 6 12.0 .8
K .5 11.7 5 21.3 16.0 1.1
L .5 12.5 5 23.1 18. 4 1.2
Mean 5 11.2 .5 21.9 16. 2 1.2
Range .2-.8 7.8-12.5 -7 16.6-24.8 12.0-18.4 .8-2.
S.E 0.03 0. 27 0.02 0.43 0.32 0.0
Table 6. Fine Sand, %
Lab Sanpl e
1 2 3 4 5 6
A .6 11.0 6 30.6 24.7 2.3
B 1.2 11.5 6 32.1 26. 2 1.9
C 1.3 11. 8 8 31.0 25.0 6.0
D 1.0 12.0 [ 33.9 26. 3 2.4
E 1.1 11.2 9 34.1 24.0 1.9
F 1.2 11.3 6 32.8 24.8 1.6
G 11. 8 8 32.5 25.7 2.3
H 1.0 11. 8 7 32.8 25.1 5.5
| 1.1 11.9 6 32.2 25.0 2.5
J 1.0 12.1 9 34.0 27.1 2.0
K 1.2 12.9 7 34.2 26.6 2.0
L 1.1 11.4 6 34.0 24. 4 2.4
Mean 1.1 11.7 7 33.0 25.5 2.5
Range .6-1.3 11.0-12.9 .6-.9 30.6-34.8 24.4-27.1 .6-6.0
S.E 0.03 0.09 0.02 0.24 0.18 0.21
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Table 7.  Very Fine Sand, %

| ab Sample
1 2 3 4 5 6
A .8 4.3 .8 13.5 13.4 3.2
B 2.0 5.2 2.6 14.5 14.0 2.7
C 1.8 5.2 1.2 15.4 15.0 7.2
D 1.7 5.0 .9 16. 4 15.1 3.6
E 2.0 4.5 1.1 13.2 12. 4 2.5
F 2.0 4.8 1.6 13.5 13.6 2.4
G 4.9 .8 13.7 14.2 2.5
H 1.6 4.8 .9 14.2 14.8 6.1
| 1.3 4.5 A 15.2 14.0 2.6
J 1.9 4.8 1.2 15.3 14.3 3.1
K 1.5 4,8 .8 15.5 13.8 2.6
L 1.1 3.8 .6 13.3 11.3 2.6
Mean 1.6 4.7 1.0 14. 4 13.8 3.4
Range .8-2.0 3.8-5.2 A4-2.6 13.2-16.4  11.3-15.1 2.4-8
S.E 0.07 0.07 0.10 0.25 0.21 0.31
Table 8. Total Sand, %
Lab Sanpl e
1 2 3 4 5 6
A 1.6 43. 3 2.5 83.5 66. 1 9.0
B 4.8 45. 1 5.0 67.1 47.9 7.6
C 4.2 43.6 3.2 84.6 66.8 17.2
D 4.6 44.0 3.2 88.8 69.2 9.4
E 4.4 43. 3 3.0 84.6 67.5 8.9
F 4.2 43. 3 3.2 82.4 65.3 6.9
G 43.9 2.6 85.3 66.9 8.1
H 4.0 42.7 2.5 86.1 66. 8 17.8
| 3.6 43.1 2.5 82.2 65. 2 8.7
J 4.6 44,2 3.1 87.3 67.6 8.1
K 3.8 43. 3 2.7 83.4 66. 4 7.1
L 3.0 42.1 2.1 82.9 65.2 8.6
Mean 4.0 43.5 3.0 84.9 66. 7 9.3
Range 1.6-4.8 42.1-45.1 2.1-5.0 82.2-88.8  65.2-69.2 6.9-17.
S.E 0.15 0.17 0.55 0.38 0.21 0.57
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Table 9. Total Silt, %

Lab Sanpl e
1 2 3 4 5 b
A 41.0 14.7 49.1 11.3 6.9 38.5
B 36.6 13.8 49. 4 7.9 4.8 40. 3
C 38.8 17.0 50. 1 9.7 8.8 54.8
D 34.0 11.5 43.8 6.6 4.3 40.1
E 41.1 15.1 48. 8 10.4 6.1 34.4
F 39.0 16.0 49.0 10.0 6.4 49.5
G 13.0 46. 8 10.0 9.2 40.7
H 37.5 13.8 48. 2 9.2 6.1 37.0
| 40. 2 13.7 45.1 12.3 7.9 38.4
J 23.3 11.8 43.7 8.5 4.5 35.1
K 36.0 14.0 45.7 12.1 6.3 37.2
L 33.3 13.1 44,1 11.3 6.5 43.7
Mean 36.1 13.8 46. 8 10.0 6.4 40.0
Range 23.3-41.1 11.8-17.0  43.7-50.1 6.6-12.3 4,3-9.2 34.4-54.8
S.E 0.96 0.33 0.48 0.31 0.28 0.90
Table 10. Total Cay, %
Lab Sanpl e
1 2 3 4 5 6
A 57.4 42.0 48. 4 5.1 27.0 52.6
B 58. 4 41.0 45. 4 4.9 27.1 52.0
c 57.0 39.4 45.7 5.5 24. 4 28.0
D 61.4 44,5 53.0 4.5 26. 5 50. 5
E 54.4 41.6 48. 1 4.9 26.4 56. 8
F 56. 8 40.7 47.8 7.6 28.3 43. 6
G 43.1 50.4 4.7 23.9 51.2
H 58.5 43.5 49.1 4.5 27.1 45. 3
1 56.2 43.2 52.4 5.4 27.0 52.9
J 72.1 44.0 53.1 4.2 26.9 56.7
K 60. 1 42.6 51.6 4.5 27. 3 55.7
L 63.4 44. 6 53.8 5.6 28.1 47.7
Mean 59.9 42.7 50. 2 5.1 26.8 50.7
Range 54.4-72.1 39.4-44.6  45.4-53.8 4,2-7.6 23.9-28.3 28.0-56. 8
S.E 0.93 0.35 0.54 0.17 0.22 1.05

65



Tabl e 11. pH, Water

Sanpl e

Lab
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Tabl e 13. pH, KC1

Lab Sanpl e
2 3 4 5 b
A 7.4 4.6 5.6 4.7 4.3 5.7
B - -
B 6.7 4.4 5.0 4.3 4.3 6.1
E -
F 6.4 4.4 4.7 4.6 4.2 5.7
G 4.1 4.9 4.4 4.2 6.1
H 3.9 4.6 4.3 4.0 6.1
| 6.5 3.8 4.4 4.0 3.8 6.0
J 6.6 3.9 4.6 4.2 4.1 6.2
K
L 6.6 4.1 4.7 4.2 4.0 6. 1
Mean 6.6 4.1 4.7 4.3 4.1 6.0
Range 6.4-7.4 3.8-4.6 4.4-5.6 4.0-4.7 3.8-4.3 5.7-6.2
S.E 0.07 0.05 0.06 0.05 0.03 0.04
Table 14. Exchangeable Ca, emol kg'1
Lab Sanpl e
1 2 3 4 5 b
A 47.55 .99 9.11 .73 .07 .04
B 53. 17 1.27 12.17 .85 .10 .10
C 91.75 1.78 17.75 .94 .18 .14
D 84.53 1.13 11. 77 .90 .10 .10
E 42.73 .84 7.68 .58 .09 .16
F 71.50 3.10 16. 10 1.40 17 .10
G - 1.30 12.76 .86 .13 14
H 91.90 1.47 12.70 1.10 .17 .23
| 75. 93 1.40 10.70 .87 .10 .00
J 95. 93 1.25 9.26 .91 .13 11
K 79. 60 1.33 10. 93 .90 .23 17
L 62. 33 1. 67 12. 07 1.17 .47 .37
Mean 72.59 1.45 11.75 .93 .16 14
Range 42.73-95.93 .84-3.10 7.68-17.75 .73-1.49 07-.47 .00-,37
S.E 3.19 0.10 0.44 0.04 0.02 0.02
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Table 15. Exchangeabl e Mg, cmol kg‘1

Lab Sanpl e
1 2 3 4 5 6
A .50 .16 5.89 .10 .08 .08
B 1.57 4] 20. 89 .30 .24 .24
C 1.52 .25 19. 75 .29 .27 .27
D 1.63 .50 19.43 .33 .33 .33
E .50 .40 7.71 .22 .21 .23
F 1.77 .83 22.30 40 .40 .27
G .48 18. 69 .25 .27 .28
H 1.70 .53 17.63 .30 .30 .33
I 1.47 .50 15. 20 .30 .30 .30
J .92 .26 10. 93 .17 .16 .18
K 1.43 .37 15. 00 .20 .20 .30
L 1.57 .53 18. 53 .23 .30 .10
Mean 1.35 A 15. 89 .26 .25 .24
Range .50-1.77 .16-83 5.89-22. 30 .10- .40 .0B-.40 .08-.33
S.E 0.08 0.03 0. 87 0.02 0.01 0.02
Table 16. Exchangeabl e K, cmol kg‘1
Lab Sanpl e
1 2 3 4 5 6
A .99 .22 .51 .12 .02 .03
B 1.43 .17 .79 .12 .02 .04
C 1.28 14 .50 .07 .01 .00
D 1.17 .10 .50 .10 .00 00
E 1.12 .19 .65 .08 .02 .01
F 1.67 .17 .70 .10 . 00 .20
G - .18 .64 .08 .01 .01
H 1.20 .10 .60 .07 . 00 .00
| 6. 30 .87 3.00 43 .07 .07
J 2.03 .23 .90 .15 .05 .05
K 1.10 .10 .50 10 .00 .00
L 1.20 .17 .60 .10 .00 .00
Mean 1.81 .22 .83 .13 .02 .04
Range .99-6.30 .10-.87 .50-3.00 .07-.43 .00-.07 .00-.20
S.E 0.27 0.04 0.12 0.02 0.01 0.01
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Tabl e 17. Exchangeabl e Na, emol kg'l

Lab Sanpl e
2 3 4 5 6
A .16 .03 .09 03 .02 .03
B .91 .15 .80 .17 15 15
C .50 .03 .33 02 01 a2
D .57 .10 .43 .10 .10 .10
E .57 .08 .40 .13 .09 .06
F .77 10 .10 .27 41t L3I0
G .03 .37 1y L0l .02
H .53 .07 .40 .07 .03 .07
I 2.77 .10 1.73 .00 .00 .00
J .45 .03 .35 .02 .02 .02
K .50 .10 .40 .10 .07 .10
L .53 .10 40 .07 .07 .10
Mean .78 .08 49 .08 .05 .08
Range .16-2.77 03-.15 09-1.73 L00- .27 .00-.15 .00-,30
S.E 0.12 0.01 0.07 0.01 0.01 0.02

Table 18. Extractable Acidity, emol kg'1

Lab Sanpl e
1 2 3 4 5 6
A -
B 3.92 8.10 9.93 5.22 6. 53 13.72
C 15. 27 7.72 16. 96 5.40 4,94 12.18
D . 00 3.90 6. 80 3. 47 3.70 7.07
E 3.73 4,38 9. 94 5.81 2. 69 14.30
F 6-nN 6. 20 9.40 5.00 4.20 8. 60
G .00 1948 1.9 6.98 L8 301 3. 62 10. 70
H 3.03 10. 40
I 3.20 8. 87 10. 40 6. 33 6. 80 14.27
& .00 10.21 6. 20 1.53 7.63 15. 20
L 6.53 8.50 13.60 8.97 7.40 13.50
Mean 3.87 6. 74 9.51 4.73 5. 06 11.99
Range .0015.27 3.90-10.21 6.20-16.96 1.53-8.97 2.69-7.63  7.07-15.
S E 0.82 0.41 0.67 0.49 0.37 0.56
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Table 19. CEC, sum of cations, emol kg'1
Lab Sanpl e
1 2 4 6
A
B 61.01 10.11 44,59 6. 67 7.06 14.27
C 110. 32 9.91 55.29 6.71 5.40 12. 60
D 87.90 5.73 38.93 5.00 4.23 7.60
E 48. 65 5.88 26. 36 6. 81 3.11 14.76
F 81.70 10. 40 48. 60 7.17 4. 77 9.47
G 6. 97 39.85 4.22 4.04 11.15
H 95.33 7.23 38. 27 4.37 3.53 11.03
| 89. 67 11.73 41. 03 7.93 7.27 14. 67
% 98.93 11.98 27. 64 2.78 8.00 15. 57
L 72.17 10. 90 45. 17 10.53 8.20 15. 00
Mean 81. 80 9.06 40. 07 6. 20 5.57 12. 61
Range 48.65-110.32 5.73-11.98 26.36-55.29 2.78-10,53 3,11-8,20 7.60-15.57
S.E 3. 66 0.44 1.56 0.50 0.38 0.56
Table 20. CEC, NH,OAc, cmol kg -1
Lab Sanpl e
1 2 3 4 5 6
A 54.50 5.12 31.87 3.25 2. 44 3.62
E 43. 27 6. 07 28.13 4.20 4,27 5.40
D 54.53 5.13 35.73 4. 40 3.67 5.80
E 50. 69 4.79 32.36 3.83 3.15 3.49
F 71.87 6. 97 36. 00 3.83 3.27 3.47
¢ 5.43 33.00 3.01 2.41 4. 65
H 55. 77 5.27 34.10 3.47 2.63 3.77
| 63. 77 6.13 39.43 3.67 2.93 5.03
& 51.54 4,13 30. 87 1.63 1.29 .96
L
Mean 55. 80 5.45 33.50 3.48 2.89 4.02
Range  43.27-63.77 4.13-6.97 28.13-39.43 1.63-4.40 1.29-4.27 .96-5.80
S.E 1.78 0.17 0.63 0.16 0.16 0.28
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Table 21. Exchangeable A, cmol kg'1

Lab Sanpl e
1 2 3 4 5 6

A .00 JO .00 .24 .83 . 00
B .00 .54 .01 .15 .73 .00
C .00 .30 .00 .17 .04 .12
D .00 .33 .90 . 00
E .25 .78 .23 .30 .88 .13
F 00 .57 .30 .33 .70 . 00
G .89 .18 .39 .95 .09
H .00 W43 .00 .13 .53 .00
| .00 .53 .00 .10 .63 .00
J .00 .52 .00 .21 .63 .00
K .00 .87 .00 .20 .83 .00
L .00 .60 .00 .20 .70 .00

Mean .62 .08 .23 .72

Range L00-,25 .30- .89 .00-.30 .10- .39 L04- .85 00-,13
S E 0.01 0.03 0.02 0.02 0.04 0.01

Table 22.  ECEC, cmol kg1

Lab Sanpl e
2 3 4 5 6
A 49. 20 2.10 15. 60 1.22 1.03 .19
B 57.09 2. 56 34. 66 1. 60 1.26 .55
C 95. 05 2. 86 34.31 1.48 .50 54
D 87.90 2.50 32.13 1.77 1.43 .53
E 45. 17 2.29 16. 66 1.31 1.32 .60
F 75.70 4.77 39.50 2.57 1.27 .87
G - 2.91 32. 65 2.00 1.37 .54
H 55.33 2.83 31.33 1.67 1.03 .63
I 86. 47 3.40 30. 63 1.70 1.10 .40
J 98. 93 2.29 21. 44 1.46 1.00 .37
K 82.63 2.77 26. 83 1.50 1.33 .57
L 65. 63 3.00 31. 57 1.77 1.53 1.50
Mean 76. 55 2. 86 28.94 1.67 1.18 61
Range 45.17-98.93 2.10-4.77 15.60-39.50 1.22-2.57 .50-1.53 19-1.50
S.E 3.29 0.12 1.24 0. 06 0.04 0.06

71



Table 23. Base Saturation, %

Lab Sanpl e
1 2 3 4 5 6

A - - -

B 93.56 19.88 77.71 21. 68 7.53 3.85

C 86. 00 22.50 69. 00 19. 50 8.50 3.00

D 99,99 32.00 82. 67 29.00 12. 67 7.00

E 92.27 25. 63 62. 23 14.90 14. 47 3.23

F 92.63 40. 37 80. 67 30. 23 11.83 2.10

G 28. 56 81. 46 28. 62 10. 40 4.10

H 99.99 32. 67 81. 67 35.00 14.00 5.67

| 96.40 24. 43 74. 67 20. 17 6. 43 2.70

J 99.99 14.92 80. 73 66. 68 4.93 2.71

K -

L 90.93 22.10 69.97 18. 00 9.93 9.70
Mean 94.97 26. 44 76. 32 28. 68 10.12 5.18
Range 86.00-99.99 14.92-40.37 62.23-82.67 14.90-66.68 4.93-14.47 2.70-9.10
S.E 0.87 1.37 1. 60 3.38 0.68 0.52

Table 24. Organic Carbon, %
Lab Sanpl e
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Table 25. Ce(C03 Equivalent, %

Lab Sanpl e
A 17.00

B 17. 33

C

D .

E 17.50

F 16. 00

G -

||-| 19.67

J .

K 17.37

L 20. 00
Mean 17.98
Range 16.00-20.00
S.E 0.54
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Lab
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Georgia
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Tabl e 26 cont'd.

Sanple 3
SM \Y HV K M G
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*k * *
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*k * *
*3kk * *
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SM \Y HV K M a
25 70 4
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Tabl e 26 cont'd.

Sanple 5
| ab SM \% HI V K M € Q Q0 CA
Auburn 5 75 1
Cl emson 5 80 5
Florida 7 93
Georgi a * *okok T
Kent ucky 5 75 5 5
N.C. state Not Determ ned
Gkl ahoma St. *ork
Texas A&M * *hk T
Sanple 6
Lab SM v H V K M G Q €0) CA
Auburn 76 7
Cl emson 70 20
Florida 4 68 10 18
Georgi a ok k T *
Kent ucky 5 95 I 15 5 10
N.C state *kk
&l ahoma St. X **
Texas A&M ek *

SH-smectite; V-vermculite; H V-hydroxy-Al inter-layered vermeculite; K-kaolinite;
M-mca; Gl-gibbsite; Qquartz; GO goethite; CA-calcite.

T trace

*  trace to 10%
** 10 to 50%
*E* 5504
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COMMITTEE 1V:  SOIL WATER, SOUTHERN REGIONAL SOIL SURVEY WORK-PLANNING
CONFERENCE OF THE NATIONAL COOPERATIVE SOIL SURVEY.

Charge 1: Keep the Southern Regional Soil Survey Work Group informed
of proposals of the International Committee (ICOMAQ) and any related
activities within our region.

I. International Activities of ICOMAQ

ICOMAQ circular letter No. 7 dated October 8, 1987 is the latest
circular. A copy is attached as Appendix 1. It defines the aquic
moisture regime as:

"The aquic moisture regime implies that the soil has experienced
periods of saturation and reduction within 50 cm of the mineral soil
surface. It is identified by “diagnostic morphological redox charac-
teristics (mottles) associated with wetness® and/or by measurement of
saturation or wetness and reduction.”

The terms mottles that have chroma 2 or less, saturation, wet, and
reduction are all defined. Also glevic mottling is defined for soils
with groundwater tables. Stasnic mottling is defined for soils with
perched water tables. Anthraouic mottling is defined (as a variant of
stagnic mottling) for soils reduced due to flooding for rice produc-
tion.

Gleyic, stagnic and anthraquic would be used at the great group and/or
subgroup level.

The following table is from the circular with our interpretation of
aquic or nonaquic added.

Condition Moisture  Reduction Mottling Aguic
1. Groundwater wet yes yes yes
2. Surface-water wet yes yes yes
(natural & man-induced)
3.  Red soil wet yes no yes
(poorly weatherable)
4. High 05 in water wet no no no
5. Drained by man moist no yes yes
6. Relict mottling moist no yes no?

Classification of the first 4 conditions seems to follow from the
definition. Condition 5 would be covered by requiring soils to have
aquic moisture regimes or to be "artificially drained.”

Condition 6 presents some problem. The circular states "no aquic

moisture regime, 1f they are now moist and non-reducing. The new
description in section | covers this condition: mottling alone is not
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enough!" However, the definition states "diagnostic morphological

redox characteristics (mottles) associated with wetness and/or . .." It
IS our interpretation that the "or"™ in "and/or" is definitive. It thus
allows soils to be aquic based on mottling alone.

The circular indicates a workshop is tentatively planned in the USA for
1989. The committee (ICOMAQ) hopes to have a complete key ready for
testing before the workshop.

Il. Activities on the Aquic Moisture Regime Within the Southern (USA)
Region.

A SMSS-1COMAQ tour and workshop is presently planned for our region in
1990. It is apparently the same one referred to in the circular as
planned for 1989. The tour will start in New Orleans, observe soils
(with data) in Louisiana and Texas, and terminate at San Antonio in
time for the 1990 meetings of the Soil Science Society of America. The
workshop portion would likely be in San Antonio with perhaps some
discussion in New Orleans at the start of the tour.

Louisiana and Texas, under the leadership of Wayne H. Hudnall and Larry
P. Wilding, are presently selecting sites and installing monitoring in
preparation for the tour. There will be about 20 sites within the two
states. Data at each or most sites will include (1) a soil descrip-
tion, (2) observations from piezometers, tensiometers, and unlined bore
holes, (3) field observations of pH, redox from dye tests and from
electrodes, and dissolved oxygen content, (4) routine physical and
chemical analyses as well as mineralogical and micromorphological
ang:yses, and (5) a redox potential study of key horizons of selected
soils.

Charae 2: Develop guides for collecting a soil water data base.

The committee is assuming this charge to relate only to free-water and
not to unsaturated water contents or rates of water movement.

In order for us all to focus on the same problem, the committee ad-
dressed the following objective.

Objective: To collect data to characterize the occurrence (frequency,
depth, duration, etc.) of free-water within a soil series and to relate
the occurrence of free-water to soil morphology.

1. Number of locations and number of observations at each location.

Committee members felt 1 to 5 locations should be monitored. The
most common response was 3 locations. The range and extent of the



series should be considered. Some range over several states, but
others occur in a limited area.

The number of depths to be monitored depends on the soil.

However, most committee members felt that for each depth that was
to be monitored, the observation should be replicated 3 times at
each location. These replications would normally be within a few
meters of each other.

Number and detail of soil descriptions.

All members agree that a detailed soil description should be
collected from a soil pit at each location. Considerable atten-
tion should be given to describing ped interiors and ped exteriors
separately. This is especially true when the present proposals of
ICOMAQ are considered.

IT at a location one were observing the occurrence of free-water
at 4 depths and replicating each observation 3 times, 12 installa-
tions would be required. Would 12 soil descriptions be required?
The answer depends on the variability of the soil. One approach
would be to have one description from the pit and a brief descrip-
tion from each installation taken at the time of installation. In
more variable soils each installation may need to be dug out and
the soil described after completion of the study.

We need to exercise caution not to create false data. If instal-
lation holes are dug but not used, they should be refilled with
soil and the soil should be packed (assuming an observation is to
be made within a few meters). In some cases the hole should be
filled with cement or a soil-cement mixture. Also, the pit from
which the soil description is taken should be an "appropriate*®
distance from the area of observations. In some cases the pit
should not be dug until the observations are completed.

Frequency and duration of free-water observations.

Most committee members felt that the minimum frequency of observa-
tion should be 1 observation per 2 weeks. Essentially, all agreed
1 or 2 observations per week would be better. Three committee
members had the good judgement to indicate that the frequency of
observation should be related to the frequency of change in depth
to the free-water. One member suggested more frequent observa-
tions during the fall wetup and during the spring when ET became a
factor.

Most members thought some short periods of intense observation

would be desirable; for example, 1 or 2 observations per day for
several days after a few major rains. However, most members
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recognized that funds would not normally be available for these
observations.

The committee felt that observations should be continued for a
minimum of 3 years. The need for some long-term, perhaps up to 30
years, observations was also recognized.

4. Collection of rainfall data.

It is becoming quite evident to most committee members that off-
site rainfall data is simply not adequate. Although automatic
rain gauges cost about $800, we should have them if we are to
relate the occurrence of free-water in the soil to rainfall on the
soil. However, most members recognized that we probably will
continue to use off-site rainfall data due to economics.

Comments:

1. The reader should understand that the above comments are only
guides intended to help in starting a free-water monitoring
program. Objectives and soils differ, thus the approaches used
should differ. One committee member noted that each data collec-

tion program should have stated objectives and hypotheses to be
tested. He is correct.

2. One committee member indicated that the biggest problem would be
bypass flow, flow through macropores which causes the free-water
surface to be above the zone of saturation. Another member
indicated that all installations should include tensiometers.
That should resolve the bypass flow problem.

3. The response on need for replication of an observation at one
location was less than unanimous. Restated: if we are to measure
the occurrence of free-water above the fragipan at a location, how
many observations are needed at that location? Some thought only
] was needed and some thought 3 were needed. It has been the
chair®s experience that replicated observations vary quite widely
during periods of change in depth to free-water, but the variabil-
Ity decreases when the water table is more "stable”.

4. One member suggested that we needed observations in cultivated,
wooded, and pastured areas for many series. His observations
suggest tillage pans may be significantly affecting recharge of
soils and, thus, the occurrence of free-water in them.
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Recommendations of the committee:

1. The committee should be continued to:

A. Keep the Work Group advised of the activities of the Interna-
tional Committee on Soils with Aquic Moisture Regimes
(1COMAQ) .

B.  Advise the Work Group of activities within the Southern
Region which are related to soil water and especially to the
aquic moisture regime.

C. Consider compiling a list of soil features and properties
that influence soil-water relationships. (This is a possible
charge for a committee regarding soil interpretations.)

D. Pursue charges deemed appropriate by the Work Group and the
incoming Chair.

2. The committee anticipates that computer models will be used to
predict the occurrence of free-water in many soils. Long-term
data and short-term intense data will be required to build such
models. The committee encourages the collection of such data.

3. The committee recommends a coordinated systematic collection of
data pertaining to aquic moisture regimes within the Southern
Region including development of a list of soils needing data.

Recommendations/comments from the floor:

Joe Nichols recommended that copies _of comments sent to Dr. J. Bouma,
Chair of the International Committee on the Aquic Moisture Regime
(ICOMAQ), be sent to the chair of this committee and that the chair
assemble these and send them to interested members of our group. The
chair accepted this responsibility provided some comments were
received. The chair expressed concern that the aquic moisture regime

was quite important to the Southern Region, but we were not sending
comments to ICOMAQ.

Committee members:

Richard Babcock Ron Paetzold

L. C. Brockman Dave Pettry

J. L. Driessen W. E. Richardson
Charles Fultz Clyde Stahnke

Bob Grossman Robert Stone

Bobby Hinton Larry Ward

Wayne Hudnall Larry Wilding

David Jones Larry West, Vice-Chair

E. Moye Rutledge, Chair
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COMAQ circular letter no. 7.

Daar Coiloagucs,

| hope you are all ready for ® nothar ® quic ® xarcire. We may face .
m nor communication gap at this time becauss only some of you
could be in Japan for the IXth Classification Wrkshop whera ® quic
noi sture regimes were di scussed very theroughly. W had excell ent
and productive sessiocns!I like to fellow the results from our
Japan-discussions from now on, t0 aveid that we will go around in
circles. On tha Ot her hand, those of you that werse not there
should be filled in on our discussions and conclusions ® nd should
be in . position to comment. The major purpese Of this letter is
tharefore t0 focus on the results of the discussions at the 1Xth
Wor kshop and, also, to specifically define future acti on.
Tentatively, . workshop in the USA is being considered for 1989
which iS to be focussd on ® quic noisture regimes. Before such a
workshop we shoul d have . complete key ready far tasting.

Conclusions of the IXth dassification Weorkshop, relating to

1COMAQ

| nt roduction

A nunber of specific topics will be discussed. some of which have
been the object of study for ICOMAQ for the |ast two gears. Topies
bei ng discussed have received particular attention at the Ninth
I nternational Wrkshop on Soil Classification. These topics are:

1 The aquic noisture regime

2. Redex characteristies (nottler) associated with wetness,
including Anthrnquic nottling

3. Usi ng di agnostic features rather than diagnostic
hori zons

4. Level of distinction of wetness and term nol ogy
5. Aquands
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1. The squic nDisture regime

The following revised definition ofthe aquie noisture regine is proposed:
"The aquiec noisture regime inplies thatthe soil has experienced periods of
saturation and reduction within s0 cm ofthe mineral roil surface. It is
identified by "diagnostic morphological redox characteristics (nottles)
associated vith wetness" and/or DYy measurement Of saturation or wetness and
reduction.’

This definition differ* fromtheexisting on., as follows:

L Mottles are i Ncluded in the definition because they or. being observed
by soil surveyors to mske estinmates of the water regi ne. Long-term
records of water tabl e fluctuations are really needed but they are
usually not available. TO obtain these types of specific data, special
projects are needed vhieh go beyond the scope of a normal soil survey
project. Use of nottles to predict water regines certainly has mjor
limitations. However, in many soils t hey can be a very useful
diagnostie toOl.

2. A depth of SOcmis proposed to focusthe definition on . specific
hydrological condition in . soil rather than on . condition of . coil
material that canoccurat different levels in the soil.

The definition, . . proposed, appears to be meaningful as it integrates the
various aspects that are CONsi dered when dealing with vet *o0ils: saturation,
reduct i on/ oxi dati on and nottling. These  aspects should be defined

specifically. Mottling IS considered in section 2. Attentien will be
confined her. to the characterizationofsaturationor wetness ® nd of
reduction.

Saturationis Characterized by zero or positive pressure in the soil-water
and can be measured by observing free water in an unlined ® wugerhol..

However, problens may arise in clayey soils with pads where unlined
augerholes may fill vith water flowing *long pad faces while the soil matrix
i S unsaturated ("bypass flow'). Thus, free water may be present and the
watertable occurs at greater depth. Us. of piezometers or tensiometers IS
therefore to ba preferred. Soil* e r. considered to be "vet" when they have
pressure heads between zero ® nd -1 kPa (= -10 =mb).

Only macropores, SuUCh as crocks between peds or channels, are then filled
vith air while the soil matrix is still saturated. Coviously, the "wec"
statecan ONnly be neasured with tensiometers.

Reducti on can be characterized by direct measurement Of redox potentials.
Reduction and oxidation processes area function of soil pH. The follow ng
expression is therefore used to indicate reduction. which is characterized
by rh 19.

th= B ™) L2 (Blume and Senlichting)

29

In addition, some sinple field tests are available to test the presence of
reduced iron ions. aa Dipyridyl has been used succesfully. Core should be
taken to expose g fresh soil surface when applying the test, which is enly
feasible during the period ofthe year when the soil is naturally saturated
and reduced.

83



Other diagnostie Soil characteristics.

Redox characteristics (mottles) associated with wetness
Redox mottles are fOormed . . . result of reduction end oxidation
processes of iron and manganese compounds in the soil following
® cturetion with water end desaturetion, respectively. The reduced iron
end manganese iON. are mobile end they may be transported by water
movement. Oxidation patternsare therefore . function of patterns of
voter movement in the reduced state end of the locations where oxygen
occur. in ® ereted soil. Patternsarealso determined by more rapid
reduction of manganese . . compsred with iron, end . more rapid
oxidation of iron upon @ eretion. lron end manganese ions may be removed
from the soil @ fter reduction. Then, oxidation do.. not result in iron
Or manganese precipitation. Mottling patternsare described her. in
general diagnostic manner end for three specifie conditions, s
follows:
Mottles tha v oma of 2 or less
It refers to colors in . horizon in which parts, occupying et least
501. have chrome of 2 or le.. {moist) end value of & or more (moist).
The;. color. refl ect the effect of reduction precesses, vhich e r.
® ceociated withssturation, end (partial) renpvel of iron end manganese
ion.. Spot. of higher chrome: centaining concentration. of iron ® ndlor
manganese, occur as well and they reflect the ® ffect of oxidation upon
® ecretion. Removal of iron end manganess or . condition of permanent
reduction may rasult in sodl horizon. without iron or mangansse
concentrations and with chrome of 2 or l e.. throughout. Such horizon.
are not considered to be mottled. Bowever, their morphology do..
indicate the occurrence of ® eturetion end reduction end is defined as
having chrome of one er iess.In ® ddition to general conditions defined
her.. three @ peeific disgnostie mottling patternsarsdistinguishedin
® ddition, e *fellows:
Glevic mottling is @® etocieted with the groundwater table and define.
the eccurrence of horizon. vith oxidizing conditions on top of horizons
with reducing conditions. Reduced iron end manganese in the capillary
fringe above the watertable level. vhich isvirtually saturated at
negative pressure heeds close to saturation, will nove towards air-
filled macropores where oxidation occurs on the walls of the macropores
of first the iron and then the manganese. In addition, oxidation will
occur throughout the soil matrixat e higher level above the
groundwater table vhera lover negative pressure heeds induce aerated
condition. in the matrix.

Gleyic mottling is @® erocieted vith the following disgnostic

features:

1. Iron andf/or manganese cosatings along the walls of macropores, if
present, and/or concentrations of iron and manganese in the soil
matrix, in horizons above reduced horizons shoving whiteto black
(N,1-9) or bluish to greenish (5Y¥,G, B}eolors in more than 95%
of the soil matrix.

Stannic motrtling is asscciated viththe occurrence of . perched water
table in the upper part of . soil on top of aslowly permeavle horizen
while :h. greundwater-table occurs et greater depth. Stagnic mortling
i s associated virh diagnesric morphologic.1 Zfeatures which define
horizon. with reducing conditions on top of or penetrating inte
horizons with oxidizing conditions. In soil herizons with macropores,
such as eracks between peds and channels. water from the reduced
horizon will move vertically dewnwards into the underlying, unsaturated
soil matrix. leavinga reduced zonealengthe walls of the macrcpores
and precipitstion oi first iron and the manganesein the soil matrix.
I” horizons without macropores, precipitatien occurs throughout the
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soi | matrix. Stagnic nottling is associated with the follow ng

di agnosti c features:

1. Chroma of 2 or less {meist} end value of 4er more (moist) in a
continuous horizon when no macroperes e re present and along the
walls of macropores, if present, and concentrations of oxidized
iron and manganese in underlying soil if no macroporesare present
or in soil between macropores, if present. Concentrations may be
in the form of concretions larger than 2 mm.

2. Chroma Of more than 2 in an underlying horizon abovea depth of

100 em bel ow surface, indicating lack of saturation.
Occurrence Of . slowly permeable subsoil horizon with . hydraulic
conductivity that is lover than precipitation rates and lateral
subsurface flov towards the pedon, if present, during the period
in which the perchedwatertableocccurs.

Anthraguic motrling represents 4 variant of stagnic nottling and is

associ ated with controlled flooding for wetland rice, resulting in

reducti on processes in puddled asurfsce soil and oxidation of reduced
and mobilized iron and managanese ions in ch. subsoil, as expressed by
the following characteristics:

1. A surface horizon, te b. observed inthe non-puddled state, t hat
has' a color wvalue of 4or more and . chroma of 2 or less, if the
origin.1l surfaceepipedonhas colors with vaiue and chroma higher
than 3.5. In scils with macropores, the low-chroma surface horizon
may axtend into the subsoil along the walls of the macropores.

2. A surface horizon, to be observed in the non-puddled state, that
hasiron coating. on ped faces or iron nodules in the soil matrix,
when the original surface @ pipedonhas colors with value and
chroms |over than 3.5.

3. A subsurface horizon below rh. puddl ed surface |ayer with illuvial
iron in the form of concretions. Contents of dithionite soluble
illuvizl iron should atlesst b. 30% higher than in the puddled
surface horizon. 1lluviated nanganese may b. present in . layer
below the illuviasted iron. If present, it should contain at least
1002 more dithionite soluble manganese than the puddled surface

hori zon.
Comment:
1. Mottling patterns in soils with peds or macropores are differenr
from the ones in soils without peds or wacreperes. Both conditions
must be di stingui shed, which  makes descri pti ons somewhat
elaborate. Th. effect of peds is based on ccecurrence of cracks
between peds which preferentially conduct water. A general

reference is therefore made to macropores; including beth cracks
between peds and channels.

2. Anthraquic nottling is focused on the occurrance of iron (and
manganese} concentrations in the subsoi | underlying the
periodically reduced, puddled surface layers. Reduction alone in
the surface layer is not adequate to define anthraguic subgroups
because changing cropping systenms may obliterate reduced colors in

surface soil. In line with current proposals. no anthraquic
noisture regine is preposed but, rather, diagnostic anthraquic
mottling features. Criteria fer anthraguic mottling need teo be

tested. Illuviation Of organic conmpounds should be investigated.a
propesal to introduce a diagnostic Hydroagric subsurface herizen
suggests illuviatien of organic matter. This aspect would be
useful te distinguish anthraguic mottling featuvres fromthe
general stagnic features. In line with current groposals nNO new
diagnostic subsurface horizons are proposed. However, anthraguic
norrling should preferabiy te berter defined.
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Diagnostic features rather then diagnestic horizon

Suggestions have been made for defining seversl new diagnostic
horizens, both ® pipedons end subsurface horizons. Because of the
occurrence oOf wet soils in all seil orders, there is . need for
flexibility to @ llov for specific expressions oOf wetness in the
different orders. Us. of diagnostic features cifers more flexibility
then rigid definition of diegnostic horizon. which would be difficult
for wet conditions. AS an exawmple, onecan point to the definition of
the mollic horizen which i. highly complex ¢ v*” though it ocecurs only
in few orders.

The diegnostic features being defined relate to saturation and
reduction, as part of the aquic moisture regime, end redox
characteristics (mottles) ®  esocieted with wetnass. Additional features
may be used in different roil orders, such asoccurrence of an Histic
Epipedon.

Level of distinction of wetness @ nd terminoleogy
L.l. Suborder .
With the @ xc.ption Of Vertiscls, Histcscls and Aridisols, all soil
orders have aguic suborders. At suborder level wetnessis recognized
vithout furter specifications in terms Of the type of saturation end
reduction processes. |n future, the redefined ® quie roil moirtur.
ragime should be required. Presently,somasubcrdersrequireen ® quie
woisture ragime, others don’t.
4.2. Great Group
I n general, grest group classifications express secondary control o f
soil forming factors. Wetnass was consideredat suborder level. At
graat group level the effect Of perched or groundwaterregimescan be
® xprssd. A. is, soil taxonomy @ |Ir.dy @ xprsses thesephenomana
without specifically stating it. For @ xrmpl., th. suborder Aqualfs
defines, in fact, stagnic mottling by emphasizing coatings on the
surface of peds.Referencetostagnic mottling would bemore efficient.
The suborder o f Aquepts includes both the effect. of perched and
groundwater tablesasexpressed by ® t*gnic ©® ndgleyie mottling. This
) spect eould be expressed by including mottling requirements, e .g.
Fragiaquepts would “or only be required to have  fragipan butalsc
stagnic mottling. In e comparable manner,sulfaquepts would require
gleyic mottling.
Conceivably, there could b. @ tegnic mottling not resulting from.
defined subsurface horizon such asafragipan,aplacic horizon etec.,
but from . slowly permeable horizon such asaheavyclay layer. |” such
case introduction of e stagnaquept should be considered. (and a
stagnagualf, stagnaquult).
4.3. Subgroup
Intergrades end extra grades are generally considered at subgroup.
level. Rather thsn use aguic subgroups, it would be attractiveto
introduce gltyic or stagnic subgroups. Use of the termanthraguic s
also wmost appropriate at subgroup level. Examples baged on soils
examined during the ninth soil classification workshop: "Aeric
Stagnaguept (pedon 2 ) ; Gleyic Aludand (p eden &) and inthraquic
Melanudand {pedon 18).
Pedons 2. 4 and 18 are attacked as appendices 1,2 end 3.

Acuands
Some modificatiens ate suggested for Aguands as proposed in ICOMARD
circular letter 9, point 2:
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Andisols that are ntutatedl _witli vater at some tinme of the yearofare
artificially drained, and that have one or wore of the following:

1. A histie epipedon: or

2. at . depth of less than SO cm or immedistely  below @ n epipedon
that his eolour values, moist, of 3 or less, dominant colours,
moist, on ped faces, or in the matrix if peds are absent, as
follows:

{a) if there is nottling, chroma ¢f 2 or less, or
(b) if therea ii no mettling, chroma 1 or less; or

3: Two percent or mors Nottles larger than 5 mm due to segregation of
iron, as follows:

(a) Wthin or imediately belew 18 cm of the surfacs, or

(b) Within or immediately below an Ap horizon thicker than 18 cm
or

(¢) Immediately above a placic horizon or a duripan; or

/
4. Sufficient active ferrous iron to give . pesitive resctiontoa,
“a ‘dipyridy within SO cm of the surfsce at some timeoft he

year.

Point 2 needs rephrasing, ‘because no depth linit is inplied fortha
epipedon. Wre importantly, chroma's of | in dark coloured epidens are
nor indicative for wetness. The following change is suggested:

2. At a depth of less than SO em doninant colours, as foellows:
3) If there is mottling, chrema of 2 or less or
b) If there is no nottling, chroma of ! or less, or
e) If there is . surface epipedon with colour wvalues (noist) of

3 or less that extends to.depth of SO cm eor mcre,
occurrenca of iron cutans on ped facesor in thematrix of

the epipedon

11 Implicatien for previeus discussions

The following diagram has besn presented earlier in a more detailed manner
in letter 8, It summaries the vari ous conditions weare confronted with and
it ean help usto focus on our overall job. The first twe conditions have
been discussed in section | of this lettar.

Ifa slowly permeable layer is present, the soil need not be saturated
bel ow that layer; otherwise the soil must be saturated throughout the
profile.

A positive resction tOo the dipyridyl field test for ferrous iren
(Childs, 198]) may be used to confirm the existence of reducing
conditions, and is especially useful in situstions where, despite
saturatien, normal merpholeogical indicaters of such conditions e IC
ei ther absent cr cbscured (as by the dark colours charsereristic of
melanic gresc groups). A negative reaction, however, doer net imply
thst reduci ng ¢crnditions are necessarily, or always, absent; this may
merely wmean that the level cf free iron intheseil is below the
sensitivity limit of the test or that the SOil IS in an oxidised phase
st the rime cf testing.
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CONDI TI ON MOISTURE REDUCTI ON MOTTLING

STATUS
. GROUNDWATER VET YES YES
. SURFACE-WATER WET YES YES
(NATURAL AND
HAN- | NDUCED)
. RED SOL WET YES NO
(POORLY WEATHERABLE)
. HIGK 02 | N WATER VET NO NO
§. DRAINED BY MAN MOIST NO YES
. RELI CT MOTTLING MOIST NO YES

Condition 3. Red soil (poorly weatherable). Reference is nmed. to letter 5
withcomments DY Harner(about Michigan end Wsconsin soils).

Definitions presented in this letter in ® ection | ® [lov distinction of en
equic noisture regine (requiring messursmentcfsaturation end reduction).
Thu., wetness woul d be distinquished et suborder |evel, assuming that we
require "equic noisture reginmes" for ® || ® quic suborder.. No problem Pleas.
not.: conditions where there is no iron present due to conplete reduction
end | eeching (a.g. Child. in letter 5, describing the Kamaka soil) qualify
for an equi C moisture regi me becsuse of chrome's <1 as described in the
revi sed texts forredox characteristics (nottles) end nottles with chrone's
of2er | ess in section | ofthis letter).

Condition 4. Wet, NO reduction end no nottles, due to oxygen in the water.
Sever.1 conditions have been mentioned by now. (l} Joseph Moore in letter 6,

descri bes Alaska-soils where low temperatures play a role. (2) Buol has
provi ded a paper by Conto et al. (S55S5A. J. 49-1985: 1245) whiech descri bes
saturation with NO reduction. (Appendix 4).Remson her.: no energy source
for reducing bacteria.(3) Franzmeier her provided data in letter 5 end one
of his articles is quoted in letter 6. (4) | received a new reaction from
Warren Lynn. (Appendix 5). Describing tropic.1l soils with very high
precipitation: due tO rapid percolation, there it no time for reduction!

Qbvi ously, we have an i nportant category of soils her.. In our definition of

aquic noisture regimes these soils don't qualify end this is what we |ike.

The earlier suggestion (letter 5 end é) to introduce exyaguie subgroups
still stands, although sonme of you objected to this cembination of oxydation
and reduction (= ® quic). In nmy wview, we consider "aguic" to be "reduct-
equi c" without saying S0. Oxyaguic conveys a correct i npression of a wet,
aerated condition. But | am al so opente Oxyhydric, which avoids the term
equic. We proposed oxyaguic subgroups. John Wtty presents a specific
definition for testing: "issaturated With water Within 50 cm of the soil

surface for 30 consecutive davs Or nore or within 100 cm of the sOil surface
for 60 conseecutive days or mere end lacks the criteria deiined for equic
taxa".

Condition 5 is covered by the phase "or artifically drained", as discussed
previously.

Conditien 6! no aguic moisture regime, if they are new meist and nen-
reducing. The new description insection | covers this conditien: motzlin
alone i S not encugh!
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Il Next phase

After receiving your reactions, we should prepare a tentative key with the
associ at ed descriptions of the "aquic noisture regime", and "other
diagnostic soil characteristics". This exercise will have to ceover virtually
all Orders, and is probably the best procedure to arrive at a key that can
be tested. Before enbarking on thismajor effort, you should firstreactto
the results of the Japan meeting: the definition of the aquic noisture
regime and emphasis on “diagnostic characteristics' such as gleyie and
stagnie nottling. Please remember that one major reason for not defini ng new
diagnostic horizons is the fact char aquic phenomena oceur in all orders. It
would be very difficult to obtain concise, and readable descriptions of
di agnostic horizons that cover this |arge range.

Hope to hear from you. Best wishes.

incerely yours,

89




1988 SOUTHERN REG ONAL SO L SURVEY WORK PLANNI NG CONFERENCE
COMMITTEE V. REPORT: SOIL SURVEY AND MANAGEMENT OF FORESTLANDS

S.Buol B.Goddard J. Robi ns
C.Turner J.Vann K.Watterston
A.Tiarks G Smal | ey R.Peters
L.Chavous E.0'Brien P.Kleto
L.Morris R.Rightmyer F.Miller
T.Arncld L.Daniels C.Harrington
D.Manning J.Robinson

Charge 1. To address the development of specific interpretations needed for
soi|l surveys where the major land use is forestry.

Forestry is a broad term which means different things to different people.
Different interpretations are needed for soils depending on the intensity of
forestry practiced. Stone (1975) describes four types of forestry that concern
|l and that the National Cooperative Soil Survey (NCSS) has or will map in the
southern U.S. These are protected wild forestry, exploited forestry, regulated
forestry, and domesticated forestry. Figure 1 (pg.5) illustrates the kinds of
soils information needed for different |evels offorest managenent. Little or
no input is needed for protected wild forestry while high input is needed for
donesticated forestry. To investors, industry, land managenment agencies, and
sone Non-Industrial Private Forest {NIPF) | andowner's forestry is the
domesticated or regulated forest. To many other N PF |andowners (and some
industry and agencies) forestry is the exploited forest. Regardless of the
viewpoint, soil information is needed. The type and sophistication of
interpretation varies however.

Sone of the interpretations which were suggested to the conmttee concern
technol ogi cal high input forestry and are listed below in tabular form

{mmmmmmm—mm—cteceecesme e ——— STARD LIFE------—-----c-mmmmmmmmm e p
Site Preparation Stand Establ i shnent Stand Tendi ng Har vest

Burn only Fertilization Fertilization Cabl e

Her bi ci de- Burn Speci es? Thi nni ng Convent i onal
Chop- Burn Familes? Bur ni ng Hi gh
Flotation

Shear-Pile Planting(hand or U ech) Herbicide Road | ocation
Ri ppi ng Regeneration systens TSI Dr ai nage

Di sking Har dwood Contr ol

Beddi ng

Dr ai nage

et ettt b Bite degradetion potentiglg------------=--=------o--a >
e ey Zite improvement potentiels--------memmmmmmmemmemee—an >
rmmme e e ——————— Productivity-——-—s-—-mm-rorracrs ittt rc e c s e b
e Changes in water guelity-----------—---c-ccccmnnnen-- ?
O el Sitting of special mreAs-----------—-----—--------—-—- >
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n contrast to these suggested interpretations. current interpretations seem to
satisfy the needs of the manager of the exploited forest. Respondents to the
commttee's questionnaire seemed generally dissatisfied with current
interpretations. These interpretations are not concerned wth providing
information needs in the regulated or donesticated forest.

When asked if interpretations currently being nmade were appropriate a majority
said "no". Wen asked if the |evel of nmapping was suitable nmost said "no"
When asked what kind of mapping was necessary respondents replied "intense
Oder 2". Users are dissatisfied with nost interpretations and believe nore
accurate and detailed maps are needed for county surveys to neet their needs
Productivity was generally the rating nost cited as being inaccurate and the
one that was nost desired by the users. Qher ratings like seedling nortality
and equipnent limtation were viewed as sinplistic.

Managenent alternatives to overcome linitations and productivity response to
managenment practices were the nost desired classes of interpretations absent
from survey reports. In order to make interpretations like those listed in the
previous table mapping nust be detail ed.

Foresters are currently using many of these techniques and are using site
characteristics to make prescriptions. Industrial or contract soil mnappers
working with themare currently making maps which are suitable for meking these
interpretations. Order 2 surveys properly designed for intensive forest
management which have a suitable interpretive and mapping reliability can be
used for making these interpretations. And, the criteria can be nade available
for devel oping these interpretations.

Charge 2. Deternmine suitable ways to present forestry interpretations in
survey reports.

Concerns and opportunities deal primarily with report content, not report
format. Specifically, managenent practices and alternatives to nmanagenent
practices are not being addressed. At present, in map unit descriptions a
single statement is used to note suitability for woodl and use
Interpretations, including ordination synbol, equipnent linmtation, seedling
nmortality. plant conpetition, selected trees. and site index are included in
table format in the appendix close to soil maps.

The soil map unit description should contain the mapping or management concept
being interpreted and address suitability to managenent. The woodl and section
of Use and Managenment of the Soils is a nore appropriate area to di scuss how
and for what purpose the interpretations were made

Interpretations for management practices and alternatives to managenent
practices which are badly needed by managers of woodl and areas fall wthin four
stages of forest management: site preparation, stand establishnent, stand
tending, and harvesting. Mnagement practices and alternatives to managenent
practices should be interpreted for the appropriate stage of forest managenent.

@ Caring forthe Land and Serving People
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w'bn’m'ttee V. Report (con't)
Recommendations for Charge 1

A Each state's work planning group needs to support an Oder 2 |evel of
mappi ng where the major land use is intensive forestry.

B. An interdisciplinary problem solving team should be established as soon
as possible to develop interpretations suitable for intensive forest
managenent. It is suggested that a representative of the Society of
Anerican Foresters (SAF) soils working group be included with university,
federal and state agency, and industry representatives. Interimresults
shoul d be presented at the national work planning neeting in July of '89,
The team shoul d have conpleted information gathering and be involved in
reviewng interpretative criteria by the next work planning conference.

Recommendations for Charge 2:

A Forestry interpretations should be witten that address the technical
aspects of the land use. Material should be prepared at a level suitable
for natural resource professionals (examples: DC, extension agent) but
shoul d be conprehensive enough for the practicing forester.

B. The woodl and managenent section of Use and Managenent of Soils shoul d
di scuss how and for what purpose interpretations were made for nanagenent
practices. Managenent practices should be discussed for site prep. stand
establ i shment, stand tending, and harvesting.

C. Each map unit description should address suitability to management and
recommend specific managenent alternatives to overcone limtations

D. Soil productivity is the most inportant property for making nanagenent
decisions as it drives the econom c benefits of forest managenent. Data
collected for site quality while mapping should be published i n the soi
survey report.

CGeneral Recommendati ons:

A. Use of the discussion groups was effective in soliciting input from
session participants. However. nore tine should be provided for conmttee
interaction.

B. The commttee should be continued to review and report on findings of
the ID Problem Solving Team for devel opnent of woodland interpretations.
The comm ttee recommends that Jim Keys, Forest Service, remain as chairman.

@ Caring for the Land and Serving People
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Soil and Man's Use of Forest Land

E.l. STOKE

It SEEMS EXCEEDINGLY APPROPRIATE that this fourth quinquennial
conference should be held on this impressive campus, in this historic city.
Following the beginning of this conference series at Michigan State
University. we met at two other universities, in two of the three major wood.
growing regions in North America-First at Oregon State Uniwrrity.
representing the grand coniferous forests af the Pacific Coast. and then at
North Carolina State University. representing the diverse and productive
young forests of southern United Stales. Today we are gathered at yet
another distinguished university. from another tradition, in the heart of the
third great timber-growing region on this continent.

Before this knowledgeable audience and in the face of the program to
follow, it would be absurd to speak only in broad generalities aboutthe
importance of soil in man’s use of land. Man has been keenly awate of this
importance for at least the nine millennia that he has depended upon
agriculture. As a result. our literature. our folklore, perhaps even our
intuition. reflect some sense of basic relationships to soil and land use. Two
illustrations suffice to make this point: The Maoripeopleof New Zealand
were war-like agriculturists without a very abundant supply of fertile soil. All
of the consequences ef this condition are encompassed in one of their
proverbs: “Women and land cause the death of men' !, And the King James
version ef the Book ef Job contains an injunction that is surely directed at soil
scientists working with land use : “Speak Lo the earth. and it shall answer ye”.

This morning, as a preface to our gonference papers. | will attempt a

simple sketch of the scope of forest soil science. of the present nature of-

North American forestry. and what these two suggest about our contribution
to maintaining or increasing the productivity of forest lands.

What pc designate as forest soil science includes not only the basic coreofl
soil science. but a considerable influence from other professions and concerns

E L Story o Chaelrs Emrdrop Pack Profraavr of Foress Svits, Depr Agrusamn . omel!
Canreriay, lhora. KY HA30, Agrangan Faper NS¢ o)
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STONE

that have found some common interest in the soil muntle under forest
vegelution. Aione time or another. anthropologists. chemisis, conservation-
ists of all persuasions. ecelogists. engineers. geographers, geologists.
limnologists, forest pathologists, and zoologists, us well as foresters, have
been moved io write aubout forest soil and man’s treatment of it Not only are
such writers” interests in soil varied. but so also are their concepts of soil and
theirunderstanding of modern knowledge about il. The resulting literature is
often stimulating—though more than occasionally distressing.

Such thingsreflect difficulty in forming a coherent view of whalaforest
soil is. @ difficulty compounded by the naturally great variations of both soils
and forest communities. and by the variety of traditional disciplines involved
in understanding soil behavior. Neither geology. chemistry. hydrology. nor
any of the biological sciences alone ¢an describe whata soil is or how it
functions in nature. Bul some partof each of those sciences is required for
understunding.

How can we arrive &t a unitary coneepl of whal a forest soil is and what its
science should contain? Rather than debate such unanswerable questions. |
have expanded on a thesis suggested by my colleugue, Prolessor Marlin Cline
(I}, and have grouped the diverse interests and conceptsintofour viewpoints
or “models” (Table ). Some may preler to kc these as four clusters of
associated models.

These four are in no sense mutually exclusive; they are simply different
ways of examininga single pool of fucts, laws. and hypotheses about svil
properties and soil-vegetation relationships. But choice of perspective guides
our selection and arrangement of elements ‘from this common pool. and it
affects the ways in which we search for or respond to new information. Those
of us who arc teachers have an obligation to give students a sense of the
structure of knowledge that a model provider. and the value of considering
quite different models. Otherwise our own enthusiasms or the fads of the
moment may warp their capacities 10 deal with the fragmented and
incomplete knowledge so characteristic of our field. Of course. such models
are no betterthanthe perceptions oltheir makers. and ure continyously
evolving.

The first model is essentially that described by Cline as the basic model of
soil science. The focus of interest is the soil itself,* . . ass complete entity in
a geographic setting” (I). The seil has a definable morphology und
distribution. which result from sels of processes acting over time. Vegelation
and its products have an essential role in soil development, und in turn are
influenced by it. The concept of reciprocal relationships between vegetation
and soil development remains as viable today as in the part. but it is pow
lempered by a better sense of the timescales and random events involved.
Since soil is closely linked to landscape und landscape evolution. it canbe
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FOWL AWD LAMND USE

Tudle ). Synopans ¢f four models of forcst wail.

i, Foul ar a mriurp! ol
— B o goclofical onpeh, geomorphic Bitory. and wradhenng proceine kadng to
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e,
= Llaegl time sgule afinterest; 10" 1o 0 years,
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mapped over the same wide rangeof scale and generalization that apply to
tandforms and topography. But the important tasks of practical classification
and mapping make up only one aspect of this model.

1 he second model considers soil simply as the rooting medium for forest
plants. Soil provides anchorage; itis the source of water and nutrient
supplies; and it is the site where organisms and chemical substances act upon
roots. The plants of interest may be \hefew particular species or genotypes
used in forest plantations or may be any plant @ rscmblapcs of a forest
community. The locus. however. is on plant response and success. and soil
properties take on meaning only in terms of their functional relationships
with plant species. Thus the content of this model depends heavily on soil.
plant correlations. and on observable responses to relatively short-term
changes such as are brought about by treaiment. But it also exlends to study
of roots and r001 systems. the much neglected underground half of the forest.

The third model involves such vast numbers of organisms and individual
chemical processes that we can generalize only in schematic terms. by means
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of compartment diagrams. “‘cycles™, and Irophic levels. The forester’s
awareness of nutrient cycles goes buck to the work of Ebermuyer with litter
removal in the German forests justaboutacenturyugo. Today. this simple
model has broadened 1o include many specific aspects of decomposition of
vrganic materials, uccumulation and influence of residues, disposition of
chemical elements liberated or immobilized by biotic activity. and the
transformation of the soil environment itse!l through thisactivity. This model
generates many hypotheses about how forest management might influence
bothshort and long term forest development. 1t is also the framework in
which to consider the fate and influencer of added pesticides or atmospheric
fallout.

The fourth model examines the soil mantie us one portion of the grand
hydrological cycle. Climate and geology sei limits on walershed behavior.
But within these the soil abserbs, slores, and transmits water. and so
determines the amount, rate, und quality of runoff. The physical uttributes of
soil und landscape arc paramount fixed properties of the system. Yegelation
is the major variable. acling through its withgrawal of soil water, and ils
profound effects on soil porosity and stubility. This model is joined w the
second model through a reciprocal concern with rooting depth and wuter usc
by trees.

But these features arc not to be understood in isolation. Over much of the
lund classified as lorest, vegetation is being altered by hurvest, or by other
user and catastrophes. Disturbances of the soil surface. including road
construction, eften accompany these Therefore one emphasis of this model is
a capacity to predict, control. or make usc of the consequences of
vegetational treatment in man’s interests.

Some may wonder atthe lack of & fifth model centered on the georechnic or
engineering aspects of soil. Though warranted. such a model wpuld extend
beyond the usual expertise of soil scientisis, Moreover. the environmental
effects of soil disturbance are readily dealt with through the watershed
muodel.

Having Ibis rough structuring of foresl soil science in mind. letusiurnio
the forest land management systems of the present day and immediute fulure.
Many of us have siruggled to rationalize the bewildering diversity of forest
treatments in North America for our students or visitors from gbroad. We
find thatthe classical notions of “intensive” und *‘extensive’ management
wften fail 10 describe the actual range and combinations that exist in different
parts of the continent. or even in nearby tracts within the sume foresl ty pe.
And we see that scientists who atiempt to generalize from ebservations within
a single management system sometimes suffer from a similag confusion.

Thus. it may be useful 1o represent forest management in North America
us a spectrum of managerial purposes combined with Ihc levels of skill and
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physical inputinvolved (Fig. }). This wide range is. of course. the product of
political. economic and technological forcer a¢ting upon the original forest
resources. We could say much more aboutthess and their possible impacts in
the future.But for the present, we are concerned only with the existence of
such a spectrum and any likely shifts within it in the very near future. For this
is the immediate setting in which any applications of soil science Loforest
land use will be made.

What Fhave lermed the regulated forest is familiar 0 all of us as the
managed forestof the silvicultural textbooks, and so it is a convenient
starting point. In North America. this forest consists almost exclusively of
native species. [t may be handled by any of the silvicultural systems. in lurge
units or small. and with a variety of objectives. The characieristic features are
thatsdequaleregencrationmust be assured. thatstand density and species
composition are controlled in some degree. and that productivity is conside-
red an inherent property of the site. Productivity thus appears as a fixed
potential.integrating soil and climatic effects, except as it may be degraded
by unwise treatment Or fire. Usually. the forester’s lark is to convert much of
this potential into useful growth. while giving greater or lesser atientionto the
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other goods and services provided by the forest. The regulated forest came
into being only as man’s pressures threatened forest values, und present day
demands for multiple use now fatl most heavily upon this forest.

The explotted forest—and]use this word for its variety ef implications=—is
simply utilizea by man with little or no investment of eflort except in the
extraction of wood or forage. Today such exploitation is relatively conserva.
tive compared uith some of the past; fire protection is general: and
regeneration is usually assumed—but left entirely o Nature. The consequen-
ces range from good to bad though. at best, only a partof the productive
potential is ever brought ta harvest

We are all well acquainted with such forests, which in fact eccups
enormous areas of non-industrial private lands in the U.S.. and lunds in
boreal Canada. Wc recognize that there are valid economic rutionales lor the
presentlow level of managerial input to these forests. Yet. on the whole. we
tend to ignore their needs for soil information which. collectively. ure quite
large. Very few papers at this conference will even touchupon this forest as
an enduring management sysiem.

Separated [rom the exploited forest by intent. il not always by appearance.
is the protected wild foresr that has been set aside in parks. preserves. and
wilderness areas. The total area is much too lurge to ignore. and much more
likely 10 gtow thanto diminish. These lands are certainly managed in some
degree.if only through benign neglect. and are now making small but acute
demands for soil-related information.

The remote wildiands of Canada and Alaska fallat or beyond the edge ol a
forest munagement spectrum. but | include them because of their geographic
association and possible changes in thefuture. Even todiay some fraction iy no
longer whelly wild or remote.

At the other end of the spectrum is a forest characterized by the kind and
amount of technological input it receives. It is & logical extension of the
intensively regulated forest and can be confused with it. But the domesticared
Jorest is distinguished both by higher physical input and by application of twp
additional concepts: First. species of genotypes need nol be as given by
Nature, but can be modified to have mom useful pruperties. to be more
respensive Lo intensive culture. and. hopefully. to be less susceptible o some
major pests. Second. rite potential is not a tired quantity but a variable that
sometimes ¢unbe substantially increased by soil meditications or by the
vombination of soil treatmenis with genotypes responsive to them. Since
growing stock is ubsolutely essential to justify the high invesiments.
regeneration is no longer an issue but simply a matter of technigue und efor1.

These outlooks ate obviously those of present duy sgriculiure and have
been brought about by parallel developments. Most of this yudience will find
no heresy in my designation of a “domesticated” forest. Iiis ¢lear that many
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industrial forest owners, particularly in the U.S.. have already decided that
efficient production of future wood requires such management. Fully one.
third or more of our conference papers deal specifically with this kind of
forestry.

But we must acknowledge two reservations: First, many foresiers Jnd
biologists doubt the eventual wisdom or success of what Jhave termed the
domesticated forest. Some doubts spring frem Jn intuitive distrust of
simplicity. artificiality, Jnd technology replacing the greater diversity,
*naturainess™, und regard for ecological constraints that characterize mostof
the regulated forest. H. C. Dawkins' (2) question (in J different context) of
whether the forest is to be faclory or habitat also troubles many. Other
doubts reflect the belief that imtensified culture necessarily brings intensified
pollution. Stillanother source of doubt is the contrasi between the large
capital investments involved Jnd the cumulative risk wending the culture of
J long-trrm crop by J technology that is nol yet proven by lime. luis easy 0
speculate thut new. genetically improved trees may be attacked by new,
genetically improved pests, or that soil improvement may be countered by
soil impairment. In either case, the forester would lack the capacity of the
agriculturistfor quick adjustments of crop Jnd culture.

I believe thatthe thoughtful forest soil scientist must anticipate und dea!
honestly with the bases of such doubts. so far-astheyfall within his
competence. Several of theconference paper titles suggest that this is being
done.

The second und rather evident reservation is that the domesticated forest
can make up no more than some modest fractionof the 1o1al lorest area.
Great portions of this total Jre excluded by climatic or soil restrictions that
greatly limit response 10 higher inputs. Primacy of non-timber values, lack of
invesiment capital. and other cuuses further diminish the area available for
high-input management aimed Jl wood production. Thus. the factory versus
habitat dilemma applies only lo some lands and some regions.

Imyseil Jm convinced that the domesticated forest Jnd its various
intergrades will contribute greatly lo future wood supplies. atleast in the
U.S. But it would be unfortunateif enthusiasmfor site preparation. drainage,
fertilization, poliution control. Jnd other tangible manipulations deflected
atiention und research from the far larger landareas that lie in other paris of
themanagement spectrum. Most of the regulated and exploited forests must
continue 10 supply wood and, moreover. with less hazardto soil IJnd waler
resources than sometimes in the past.Many parts of the whole specirum are
critical 0 water regulation, Jnd many parls must cope with increasing
recreational demands thatrange from wilderness to wildlife management to
ski centers. Yet, over much of this enormous area we ure only now
inventorying soil resources. Jnd ofien we know little about natural soil
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processes and capabilities in districts remote from research centers.if my
perception of the management spectrum is at all correct, we must conceive of
a structure of soil informslion needs. related to different parts of this
spectrum. as well as to our models of the forest soil. Figure [ suggests such a
structure as a generalized scheme. The reader must supplement this wilh
awareness of both the specialized needs for steeplands, wetlunds, or other
sensitive ateas, however. and of the map scales and levels of detailthut are
feasible.

Rational use of soil resources requires ¢lassification, inventory. and
appraisal 4t some appropriate scale. Cerlainly, no one methodology is
appropriate te Ihe wide range of mapping detail imposed by avatluble
resources. and le the kinds and accuracy of the interpretations required for
management in different parts of the specirum. Several of our conference
papers treat this subject. All workable systems of classification draw upon Inc
insights of our first model of the soil.

Similarly. a concern with trafficability and road construction extends
across all forms and intensities of management except in roadless wilderness
areas.

In Ihe wild forest. there is little opportunity 0 influence water quality or
watershed behavior except through Ihc impact of roads and campgrounds in
some parks. In the exploited forest, such mailers huve been largely ignored in
the past. Now. however. water quality and walershed protection huve
become significant public concerns, and the needs for prediction and conitol
of soil response increase more or less in proporlion 1o the extent of
disturbance and use of chemical inputs. Engineering difficulties and erosion
hazards in steepland forests make particularly acute demands on our very
limited stock oi information.

In the regutated forest, the manager makes use of an array of “site
refationships™ that incorporate interactions between soil. climate, and
vegetation. He intends lo avoid or minimize productivity losses on susceptible
soils, und he must insureregeneralion of desired species so far asuvailable
resources permit. If information about soils is lo be useful 10 him, it must be
placed in these contexts and adaptedto Ihc scale of his munagemeni
uperations.

In contrast, in the domesticated forest. the grester physical inputs available
often permil or compel the manager lo circumvent some ecological cons-
traints. Responsiveness lo specific soil treatmenl is now @ major ilem of
needed informalion. So also, though the manager may not ut once pergeise il.
is any likelihood of reduction in or hazaed 1o productivity. especially that
arising a5 a side-¢flect of such treatments. The high vilues involved demand
accurale appraisals and diagnoses. Such needs. 1ogether wilh the frequent
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disruption of mineral and organic cycles, again emphasize the setond model
as an appropriate framework for treating growth relationships.

Finally. intensive uk of any roil resource commonly leads 1o a caregory of
special purpose treatments of repairs that in turn demand specialized
information. In parks and wildlands. small areas arc ofien damaged or
threatened by concentrated recreational traffic. As a resull, we thave seen
numerous post hoc investigations of such damage and its wepair e recent
years. often limes with insufficient atiention lo exisling knowledge. In
regulated and domesticated forests, recreational siles arc only one problem
within a large miscellany that includes such things as landslips, burns. spoil
banks. wildlife food patches, seed orchards. ski slopes. and slow-healing scars
left by road building and harvesling activities. These are important oul of all
proportion Lo the small areas invelved. Designing satisfactory treatments flor
them is necessary, but makes heavy claims on the time and ingenuity of soil
scientists, and too often diverts attention from the primary needs of the area
as a whole.

To summarize briefly: Our science tends 10 be one of particulars, at least in
its real-life applicalions. Such applications are sirongly conditioned by loca!
economic as well as environmental variables. and these are nowhere twice the
same. Thus. it is easy io fall inle various kinds of provincialisms, narrowing
horizgps 1o only one locality, one forest, one kind of forestry, or one small
aspect of the science. Or toretreat from complexity and become a disciple of
some single approach or universal method. These are dead-end streets. Wc
need a much more comprehensive vision of our rienct and afl what we hope
lo accomplish with il. My sketch is broad, incomplele, and perhaps much 100

simple. Butl have attempted 1o show that both the unity of eur science and
its future development are shaped by the models that we conceive. And that
our effectiveness in applying this science to the belier use of forest land
depends upon realistic perception of forest management systems and their
needs.
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Minesnil Cl assificati on Committee

Report to the Southern Soil Survey Work Planning Conference
Knoxvill e, Tennessee
June 13 through June 17, 1988
comittee Menbers: J. T. Ammons, G enn E. Kelley, Arville Touchett,
Horace Smth, David E. vPettry, G enn H cknan,

D, BE. Lewis, Jr., denn Hcks, Jimme Frie, Joe N chols,
and John Metz.

Conm ttee Charge: The charge of the conmttee was to solicit conments from

the conference menbers on how to map and classify disturbed soils.
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o mmavy of comments from conference members:

Mapping M nesoils at the family level of soil taxonony using proposed

ninesoil taxonony

Many menbers of the conference felt that mapping at the fanmily level was
suitable. The series level is too broad to make a map with sufficient
detail. One reason for the use of the series is that the SCS forms can only
be used for series interpretations and not for the famly.

Series verses famly

Many valid points were voiced for use offamly and series. Where the
overburden i s homogenous, the use of series is successful. An exanple is
Eastern Texas where 10 minesoil series are being used routinely to inventory
m ned | and. But other states indicate that use of famly criteria with form
5's developed at the amily |evel would be nore useful. The type of mining
and the overburden w.11 control the level of taxonony used. The |evel of
mappi ng should not be forced to the series or the fanmily level but to the
| evel of taxonony that best describes the condition of the mined land for the
best use of the map.

Udort hents verses Spolents

The present definitions of udorthents do not adequately define the properties
present in mnesoils. Minesoil properties have been consistently identified
and shoul d be defined in a separate suborder whether as Spolents or as part
of a new Geat Goup with the rewiting of the Entisol Oder. This wll
allow the novenent of the noisture regimes to the suborder level in Entisols

thus allowing a place in soil taxonony for disturbed soils.
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Regi on and type of wmining

The Southeast is a broad region and physiographically, quite diverse.
Different ranges in physical and chem cal properties will be encountered.
For this reason, a definite set of criteria needs to be adopted to insure
uniformty in evaluation of mnesoils.

Applications outside of surface mning for coa

Deep earth excavations involving novement and deposition of material by
machines results in the same properties encountered in mnesoils. A
di sturbed soil taxonony should have applications to disturbed soils resulting
fromlarge civil works projects, highway construction end ancient agricul-
tural terraces. As was suggested in the conference, a" application of
proposed taxonony to old agricultural terraces in China would be appropriate

Such an application to agricultural terraces in Easter" Crete is currently
under way.

Direction of the comittee

A cooperative venture with the regional commttee on surface mne reclamation
shoul d be pursued to evaluate mapping mnesoils using proposed taxonony. A’
eval uation of sites across the region is in order. After this evaluation, a
deci sion can be reached by the Southern Region on inventory of mnesoils.

Al'l previous information on the classification should be pooled and eval uated
by the minesoil committee before this evaluation is initiated.

Concl usi ons

A definite need exists to study and map the properties of disturbed soils.

Mbst conference participants support this direction. A" orderly path of
review ng research reports on minesoil properties wth review of proposed
taxonomic Systems will guide the region to the best possible solution to
inventory disturbed soils. Results of these studies can then be applied to
field mapping conditions to arrive at the best systemto inventory disturbed

soil properties for use and managenent.
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Business Meeting - Darwin L. Newton Presiding

Wyne Hugnall read a resolution noting the contributions Dr. B. J. Mller,
Prof essor, Department of Agronony, Louisiana State University, Baton Rouge,
Loui si ana, deceased, had made to the Cooperative Soil Survey effort in the
United States. The group voted to place this resolution in the published
proceedi ngs of this conference.

Gilberto Acevedo extended an invitation to the conference participants for

Puerto Rico to host the 1990 meeting. The group voted to accept the
invitation.

The group voiced a commendation to Darwin Newton and Dr. Tom Ammons for the
excel l ent work put forth as hosting the 1988 neeti ng.
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Locations for biannual meetings of the Southern Regional Work Planning
Conference of the Cooperative Soil Survey.

YEAR LOCATION

1988 Knoxville, TH
1986 Lexington, KY
1984 El Paso, TX

1982 Orlando, FL

1980 Oklahoma City, OK
1978 Jeckyl Island, GA
1976 Jackson, MS

1974 Mobile, AL

1972 Blacksburg, VA
1970 Baton Rouge, LA
1968 Clemson, SC

1966 Lexington, KY
1964 College Station, TX
1962 St. College, MS
1960 Stillwater, OK
1957 Fayetteville, AR
1956 Raleigh, NC

1955 Knoxville, TN
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1986 Southern Regional Technical Work Planning Conference of the
National Cooperative Soil Survey.

Recipients of Proceedings.

The 1986 Southern Regional Technical Work Planning Conference
convened at 1:30 p.m. Monday, June 9 at the Campbell House Inn,
Lexington, Kentucky. The conference included an opening session,
reports relative to the national cooperative soil survey, various
invited speakers and ample time for committee activities and
reports. There was also a half-day field trip and several social
activities. The conference adjourned at 11:30 a.m. June 13.

The program committee extends its special thanks and appreciation to
those who participated in the conference. Written reports received
from the participants are included in the proceedings. Committee
chairmen and members are commended for their time and effort prior
to the conference and during the conference in conducting individual
discussion groups and presenting reports. All of the final reports
are included in these proceedings along with the taxonomy committee
report.

Tennessee will be the host state for 1988. Darwin Newton, state
soil scientist, soil conservation service, will serve as chairman
and Tom Ammons with the University of Tennessee will serve as vice
chairman.
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INTRODUCTION

The purpose of the Southern Regional Technical Work-Planning
Conference is to provide a forum for Southern States representatives of
the National Cooperative Soil Survey and invited participants for
discussing technical and scientific developments pertaining to soil
surveys. Through conference discussions and committee actions current
issues are addressed, new ideas are exchanged and disseminated, new
procedures are proposed, new techniques are tested, and conventional
methods and materials are evaluated. Sharing individual experiences
related to soil survey increases the participants proficiency in these
research and teaching programs. Conference reconendations and proposals
are forwarded to the National Technical Work-Planning Conference. Thus,
the results form a basis for new or revised National Soil Survey policy

or procedures, or both.



THURSDAY, June 12

800a.M.  Committee Meetings (4,5 & 6) Southern Regional
1130 Lunch Technical Work Planning
12:25 p.m. Agency Meetings Conference of the

Joe Nichols. Jack Perkins . .

Cooperative Soil Survey
2:45 Break
William H. Craddock, moderator

305 National Technical Center Support to

Solt Survey

Jerry Lee, Diractor, SNTC, SCS

30 Solt Taxonomy Commities Report
John Witty, Joe Nichols

FRIDAY, June 13
H. H. Bailey, moderator

8:00a.m  Commitiee Reporty (15 min. each)

9:30 Break

9:45 Business Meetings -

10:45 - Ctosing Comments e ;:,_ .

11:30 H. H. Bailey 1 Y
Joe Nichols . A i < £
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9.00a.m.
1:30 p.m.
1:45

2:40

3.00
3.20

4:30

5:30

MONDAY, June 9
Karathanasis. moderator

Registration
Introductions and Announcements

Opening Commaents:

Charles E. Barnhart, Dean
Coliege of Agriculture, University of
Kentucky, Lexington, KY

Randall W. Giessier
State Conservationist, USDA-Soil
Consarvation Servica, Laxington, KY

Gharlgite, Baldwin, Secratary
antuchy Netural Rsaources 3
Environmantial Protectian Cabined
Frankior, &Y

Richard Wengert, Forest Supervisor
Danisl Boone Nationai Forest, U.S. Forast
Service, Wincheater, KY

Kentucky's Land and Soll Herllage
Glenn E. Kelley

Break

National Cooperative Soll Survey
Outlook. status and other comments
from appropriate perspectives

Richard Arnold, Director
Soil Survey Division, USDA-Soil
Conservation Service, Washington, DC

Ed Thomas, Assistant Chief, South
USDA-Soil Conservation Service
Washington, DC

Jim Keys. Forest Service
Atlanta, GA

Reports from Northeast and North
Central Regions

Pater L. M. Veneman, Northeast
Neil Smack, North Central

Mixer

TUESDAY, June 10
Glenn E. Kefley, moderator

8:00a.m. UK Agronomy Department

A. J. Hiatt, Chairman

815 Cartographic Support to Soll Survey
Lee Sikes, Cartographer, SNTC

B:45 Natlonal Soll Survey Laborstory
Activities
Warren Lynn, South Representative

915 Break

9:35 GiS Support to Soll Survey
Patricia Daugherty, Tennesses Valiey
Authority, Norris, TN

Steve Colemen, Divmion of
Consarvalion, Kenlucky Naleral
Resources and Enviranmantel Pratection
Cabinat

10:15 Soil Management Support Services
John Kimbie, SCS
Lincoln. NE

10:45 Soil Survey Ressarch Coordination
Ellis Knox, S5CS. Washington, DC

11:10 Solf Family Minsrsiogy Proposed
Revision

Ben Hajek, Auburn University

11:45 Lunch

TUESDAY Afternoon

John M.Robbins, Jr.. moderator

1:00 pm.

1:30

2:30
2:50
6:00

No-til Farming: An Overview of s

Effect on Pedogenesie
Ken Wells, University of Kantucky

Site Index Curves

Connis Harrington, U.S. Forest Service
Monticello, AR

International Commities Activities
Joe Nicholz

Break
Commitiee Work Groups

Dinner and harness racing at Red
Mile Track (optional)

WEDNESDAY. June 11

8:00 a.m.
11:30
12:30 p.m.

4:w

6.00

Committas Meetings (1,2 & 3)
Lunch

Fleld Trip
Keeneland Turt Track
Spindietop Research Farm

Kentucky Horse Park

Social Hour
Horse Park party barn

Barbecue
Horse Park party barn



PARTICIPANTS

Southern Regional
Conference of the National

B. L. Allen, Professor
Plant & Soil Science Dept.
Texas Technical University
Lubbock. TX 79409

Richard W. Arnold, Director

Soil Survey Division

USDA-Soil Conservation Service

P. 0. Box 2890

Washington, D. C. 20013

(202) 382-1819

H. H. Bailey

501 Ridge Road

Lexington, KY 40503

Mrs. Charlotte Baldwin, Secretary

Kentucky Natural Resources &
Environmental Protection Cabinet

Capital Plaza Tower

Frankfort, KY 40601

Dr. C. E. Barnhart
Dean and Director
Cooperative Extension
University of Kentucky
Agri 5Sci. Bldg. North
Lexington, KY 40546

Service

Ellis Benham

Auburn University Agronomy Dept.
201 Funchess Hall

Auburn, AL 36849

C. R. Berdanier, Jr.

Soil Scientist

USDA-Soil Conservation Service
South National Technical Center
P. 0. Box 6567

Fort Worth, TX 76115

(817) 334-5224

Robert Blevins

Associate Prof. Soils

Department of Agronomy
University of Kentucky
Lexington, KY 40546

Technical Work-Planning

Cooperative Soil Survey

Randy B. Brown

Asst. Professor in Land Use

Soil Science = G159 McCarty Hall
University of Florida
Gainesville, FL 32611

(904) 372-1951

Stanley W. Buol, Professor
Department of Soil Science
North Carolina State University
Box 7619

Raleigh, NC 27695-7619

(919) 737-2388

V. W, (Vic) carlisle

Professor

University of Florida

Soil Science - G159 McCarty Hall
Gainesville, FL 32611

(904) 392-1951

George Chalfant

U. S. Forest Service
100 Vaught Road
Winchester, KY 40391
(606) 744-2671

FTS 355-2671

Steve Coleman
Division of Conservation
Kentucky Natural Resources

& Envirommental Protection
691 Teton Trail
Frankfort, KY 40601
(502) 564-3080

William H. Craddock

Soil Resource Specialist
USDA-Soil Conservation Service
333 Waller Ave., Rm. 305
Lexington. KY 40504

(606) 233-2752

FTS 355-2752



Craig A. Ditzler

Soil Specialist

Soil Conservation Service
Federal Bldg., Roan 535
310 New Bern Ave.
Raleigh, NC 27601

(919) 856-4668

FTS 672-4668

Don Eagleston

U. S. Forest Service
Rt #2 Hwy Z21iE

Berea, KY 40403
(606) 986-8431

Wilbur Frye

Department of Agronomy
University of Kentucky
Lexington, KY 40546

Charles L. Fultz

State Soil Scientist

Soil Conservation Service
2405 Federal Office Bldg.
Little Rock, AR 72203
FTS 740-5410

Talbert R. Gerald

State Soil Scientist

Soil Conservation servcie
Federal Bldg., Box 13

355 East Hancock Ave.
Athens, GA 30601

(404) 546-2278

FTS 250-2278

Randall #. Giessler

State Conservationist
USDA-Soil Conservation Service
333 Waller Avenue, Rm. 305
Lexington, KY 40504

Charles N. Gordon

Resource Soil Scientist
Soil Conservation Service
2001 9th Avenue, Roan 205A
Vero Beach, FL 32960
(305) 562-1923

D. M. Gossett

Dean of Agriculture
Experiment Station
University of Tennessee
P. 0. Box 1071
Knoxville, TN 37901

R. H. Griffin
USDA-Soil Conservation Service

South National Technical Center
P. 0. Box 6567

Fort Worth, TX 76115

(817) 334-5281

FTS 334-5231

Ben F. Hajek

Associate Professor

Auburn University

Agronomy & Soils Department
212 Funchess Hall

Auburn, AL 36830

Donald C. Hallbick

State Soil Scientist

Soil Conservation Service
1835 Assembly St., Rm. 950
Strom Thrumond Federal Bldg.
Columbia, SC 29201

(817) 253-3896

FTS 765-3896

Constance Harrington

Research Forester

Southern Forest Experiment Station
Box 3516

Monticello, AR 71655

(501) 367-3464

E. N. Hayhurst

Asst. State Soil Scientist
Soil Conservation Service
Federal Bldg., Rm 535

310 New Bern Ave.

Raleigh, NC 27601

(919) 856-4668

FTS 672-4668

Warren Henderson

Asst. State Soil Scientist
Soil Conservation Service
Federal Building

401 S.E. 1st Ave., Rm. 248
Gainesville, FL 32601
(904) 377-1092

Andrew J. Hiatt
Department of Agronomy

University of Kentucky
Lexington, KY 40546



Glenn Hickman

Asst. State Soil Scientist
Soil Conservation Service
2. 0. Box 311

Auburn, AL 36830

(205) 821-8070

FTS 534-4540

Wayne Hudnall

Agronomy Department
Louisiana State University
Baton Rouge, LA 70803
(504) 388-1344

Berman Hudson

State Soil Scientist

USDA-Soil Conservation Service
Hartwick Building, Roan 522
4321 Hartwick Road

College Park. MD 20740

Keith Huffman

State Soil Scientist

USDA-Soil Conservation Service
200 North High St., Rm. 522
Columbus, OH 43215

Adam Hyde

Asst. State Soil Scientist
Soil Conservation Service
401 SE 1st. Ave., Rm. 248
Gainesville. FL 32601
(904) 377-1092

A. D. Karathanasis
Agronomy Department
University of Kentucky
Lexington, KY 40506
(606) 257-5925

Glenn E. Kelley

State Soil Scientist

Soil Conservation Service
333 Waller Ave., Rm. 305
Lexington, KY 40504

(606) 233-2751

FTS 355-2751

Jim Keys

Soil Scientist

U. S. Forest Service
1720 Peach Tree Rd. NW
Rm, 846N

Atlanta, GA 30367
(404) 347-7223

John Kimble
USDA-Soil Conservation Service

Midwest National Techncial Center

Federal Bldg., Rm. 345
100 Centennial Mall, North
Lincoln, NE 68508

Ellis G. Knox

USDA-Soil Conservation Service
P. 0. Box 2890

Washington, DC 20013

(202) 382-1829

FTS 382-1829

W. M. (Bill) Koos

Assistant State Conservationist
Soil Conservation Service
Federal Building, Suite 1321
100 W. Capitol Street

Jackson, MS 39269

FTS 490-5207

Gaylon L. Lane

Soil Scientist

Soil Conservation Service
101 South Main

Temple, TX 76501

FTS 736-1261

Jerry Lee

USDA-Soil Conservation Service
South National Technical Center
P. 0. Box 6567

Fort Worth, TX 76115

Warren Lynn, Soil Scientist
National Soil Survey Laboratory
USDA-Soil Conservation Service
Federal Building, Rm. 345

100 Centennial Mall North
Lincoln, NB 68508

FTS 541-5363



Paul G. Martin

Assistant State Soil Scientist
Soil Conservation Service

P. 0. Box 311

Auburn, AL 36830

(205) 821-8070

FTS 534-4540

Thomas C. Mathews

Bureau of Soil & Water Conservation

P.O. Box 1269
Gainesville, FL 32602

James Mc(Clinton, Forester
Ecological Sciences Staff
USDA-Soil Conservation Service
South National Technical Center
P. 0. Box 6567

Fort Worth, TX 76115

(317) 334-5282

F1S 334-5282

Niles McLoda

State Soil Scientist
Federal Bldg., Roan 9201
400 North 8th Street
Richmond, VA 23240

FTS 925-2463

C. H. McElroy

Civil Engineer

USDA-Soil Conservation Service
South National Technical Center
P. 0. Box 6567

Fort Worth, TX 76115

(817) 334-5444

FTS 334-5444

John C. Meetze

State Soil Scientist

Soil Conservation Service
P. 0. Box 311

Auburn, AL : 30

(205) 821-5070

FTS 534-4540

Dan Neary

Soil Scientist

U. S. Forest Service
6159 McCarty Hall
University of Florida
Gainesville, FL 32611
(904) 392-1951

Darwin L. Newton

State Soil Scientist

Soil Conservation Service
U. S. Courthouse, Rm. 675
801 Broadway Street
Nashville, TN 37203
(615) 736-5476

FTS 852-5476

Joe D. Nichols

Head, Soils Staff

USDA-Soil Conservation Service
South National Technical Center
P. 0. Box 6567

Fort Worth, TX 76115

(817) 334-5224

H. F. Perkins
Professor of Agronomy
University of Georgia
Athens, GA 30602
(404) 542-2461

Rodney Peters

Soil Scientist

National Forest Service
701 N. 1st. Street
Lufkin, TX 75901

(409) 639-8542

FTS 524-8542

Jerry Ragus

Soil Scientist

U. S. Forest Service
1720 Peachtree Road, NW
Suite 864N

Atlanta, GA 30367
(404) 347-7211

Richard Rehner

Asst. State Soil Scientist
Soil Conservation Service
Federal Bldg., Box 13

355 East Hancock Ave.
Athens, GA 30601

(404) 546-2278

FTS 250-5854



John M. Robbins, Jr.

Assistant State Soil Scientist
Soil Conservation Service

333 Waller Avenue

Lexington, KY 40504

(606) 233-2752

FTS 355-2752

Jerry Rogers

Richard E. Rolling
G.P.O. 4868

San Juan

Puerto Rico 00936

E. Moye Rutledge
Professor

Department of Agronomy
University of Arkansas
Fayetteville, AR 72701
(501) 575-5737

Gregg W. Schellentrager
Soil Scientist

Soil Conservation Service
401 SE 1st Ave., Rm. 245
Gainesville, FL 32601
(404) 377-1092

Lee Sikes

USDA-Soil Conservation Service
South National Technical Center
P. 0. Box 6567

Fort Worth, TX 76115

FTS 334-5292

8. R. Smith

Agronomy & Soils Department
Clemson University

Clemson, SC 29634

(803) 656-3526

Horace Smith

State Soil Scientist

Soil Conservation Service
Federal Bldg., Rm. 535
310 New Bern Ave.

Raleigh, NC 27601

(919) 856-4668

FTS 672-4668

Terry Sobecki

USDA-Soil Conservation Service
Roan 305

333 Waller Avenue

Lexington, KY 40504

J. M. Soileau

Research Soil Scientist
Agricultural Research Branch
Tennessee Valley Authority
Muscle Shoals, AL 35660
(205) 386-2274

Clyde R. Stahnke
Associate Professor
Agronomy Department
Tarleton State University
Stephenville, TX 76401

Carter A. Steers

USDA-Soil Conservation Service
South National Technical Center
P. 0. Box 6567

Fort Worth, TX 76115

(817) 334-5292

B. N. Stuckey. Jr.

Asst. State Soil Scientist
Soil Conservation Service
Strom Thurmond Federal Bldg.
1835 Assembly Street
Columbia. SC 29201

FTS 677-5683

C. M. Thompson

State Soil Scientist

Soil Conservation Service
101 South Main

Temple, TX 76501

FTS 736-1261

Allan E. Tiarks
Research Soil Scientist
J. S. Forest Service

Southern Forest Experiment Station

2500 Shreveport Highway
Pineville, LA 71360
(318) 473-7204



B. A. Touchet

State Soil Scientist

Soil Conservation Service
3737 Govermment Street
Alexandria, LA 71302

FTS 497-7757

G. Craig Turner

Soil Correlator

International Paper Company
Southlands Experiment Forest
Bainoridge, GA 31717

(912) 246-3642

Billy J. Wagner

State Soil Scientist

Soil Conservation Service
Farm Road & Orchard Street
Stillwater, OK 74074
(405) 624-4448

FTS 724-4448

Bobby Ward

Soil Specialist

Soil Conservation Service
Federal Bldg., Roan 535
310 New Bern Avenue
Raleigh, NC 27601

(919) 8564668

FTS 672-4668

Ken G. Watterston

School of Forestry

Stephen F. Austin University
Nacogdoches, TX 75961

(409) 569-3301

Ken Wells

Department of Agronomy
University of Kentucky
Lexington, KY 40546

Richard Wengert
Supervisor

U. S. Forest Service
100 Vaught Road
Winchester, KY 40391

Carol Wettstein

Asst. State Soil Scientist
Soil Conservation Service
401 SE 1st Ave., Rm. 248
Gainesville, FL 32602
(904) 377-1092

Orville J. Whitaker

Asst. State Soil Scientist
Soil Conservation Service
333 Waller Avenue, Rm. 305
Lexington, KY 40504

(606) 233-2752

FTS 355-2752

Manly Wilder

Assistant Chief., Southeast
USDA-Soil Conservation Service
P.0. Box 2890

wWashington, DC 20013

Larry Wilding

Professor

Department of Soil & Crop Sciences
Texas A&M University

College Station, TX 77843

(409) 845-3604

R. L. Wilkes

Soil Scientist (Correlation)
Soil Conservation Service
Federal Bldg., Box 13

355 East Hancock Ave.
Athens, GA 30601

(404) 546-2278

FTS 250-585%4

DeWayne williams

Soil Correlator

USDA-Soil Conservation Service
South National Technical Center
P. 0. Box 6567

Fort Worth, TX 76115

(817) 334-5224

John Witty

USDA-Soil Conservation Service
P.0. Box 2890

Washington, D.C. 20013

(202) 382-1812



CARTOGRAPHI C SUPPORT OF SO L SURVEYS

The National Cartographic Center, Fortworh, Texas, helps to support the
soi |l Survey progam as foll ows:

(1) otaining imagery = mapping and publication

(2) Preparing photobases and rel ated overl ays

(3) Preparing final publication negatives

(4) Preparing General Soil and Index Maps and bl ock diagrans

In addition to the above, Cartographic sends and retrieves materials from
the Federal Record Centers, prints interim copies of map sheets, prepares
phot ographi ¢ enlargenents of map sheets and prepares duplicate |ine
negatives of soil information.

Cartographic re-entered the arena O contracting for map finishing during
FY86. To date we have contracted five jobs. Another four jobs will be
contracted by the end of June, 1986. W& expect this effort to grow
especially as state budgets are cut. Two full-time positions are
presently working in contract map finishing

Qbtai ning | magery

Most of the imagery is obtained fromtwo main sources:

{1) Ascs, Salt Lake City, UT - NHAP-B&W-CIR
{2) USGS - Orthophotography

The average cost of a Survey covered by WRAP-B&WCIR stereo is $3250. 00.
| magery generally will not be ordered until conplete county coverage is
obtained, because AsSCS will not prepare control on partial county
coverage. The average turn-around time for MHAP is 2 to 3 nonths.

USGS ort hophot oquads now cost $60. 00 each for reproducibles, $750.00 each
for new y constructed quads.

The average eastern county takes approxinmately 15 orthoquads. The average
western soil survey area takes approximately 60 orthoquads.

The time required to obtain orthophotography ranges fromfive nonths (for
reproducibles) to three-plus years (for new construction of orthos).

Due to the cost of getting ground Control, USGS prefers to work a block of

several counties at one time, rather than a single county. W are very
dependent on their scheduling

10



Page 2

Preparing Photobases

This section has the greatest number of workers assigned to it and has
produced the greatest number of jobs of all the sections in the NCSS
Branch. Ideally, we would like to have six months from the acquisition of
imagery until shipment of photobases to the state,

This year we will have a drop in production from 126 jobs (Fy85) to
approximately 90 jobs. This is happening because we have worked through a
backlog of partially completed jobs which were transferred to Fort Worth
during Cartographic consolidation and we are now working with imagery that
has recently been acquired. In future years, the photobase production may
drop to 50 or 60 jobs per year, depending on imagery acquisition.

Negative Prep

Production of press negatives for soil survey publication has been the
most consistent at approximately 80 jobs per year for the past four years.

Since January, 1984, we have limited the review of final overlays to a
ten percent sample, and we are calling attention only to soil related
errors and quality of linework.

We are still receiving about 90 to 95 jobs per year into cartographic for
production of final negatives. At present, we have 165 jobs in
cartographic to be worked.

The highest priority jobs for negative prep are those that have the text
ready. Each month we get an update from Pat Looper, NHQ Publications
Branch. We work those jobs first which have or will have, according to
Looper, the text ready within three months. This coordination allows some
jobs to move through cartographic quickly while others remain in
cartographic for a much longer period of time. Fifty-nine jobs have been
in cartographic over a year, awaiting completion of the text.

11



Page 3

conTRACT MAP FI NI SHI NG

The followng is a list of jobs that are presently in Cartographic:

Nare No. Sheets Low Bid Cost / Sheet
1. Gant & Hardy Cos., w 68 $9962 $147
2. @am 15 1478 99
3. Avoyelles Pa., LA 48 8928 186
4. Box Elder, UT 75 9750 130
5 Geensville Co., VA 39 6072 156
6. Sullivan Co., NY 124
7. HElsworth Co., KS 56
8. Pangvitch Ar., UT 34
9. Concordia Pa., LA 45
10. cGaston Co., NC 8
11. Wllianmsburg Co., SC 76
12. Orangeburg Co., SC 88
13. Frenont Ar., Wy 274
14. St. Tammany Pa., LA 72
15. St. Bernard Pa., LA 81
16. Tangi pahoa Pa., LA 65
17. Natchitoches Pa., 1A 104
18. Dorchester Co., SC 55
19. San Juan Ar., UT 78
20. Allen Co., KY 31
NCSS PRODUCTI ON
FY83 FY84 FYBS FY86 (thru May

NO. of Aerial NHAP - _ 56 65 21
Surveys Ordered R - - 46 44 10

—— 102 109 37
No. of Photobase L
Jobs to State 66 147 1237 47
No. of Surveys
to Printer 78 72 81 41

12



CHARACTERIZATION PROJECTS

IN
NATIONAL SOIL SURVEY LABORATORY DATA BANK

JURE 1986
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#n1 Uidesatian des Sels P.O.Box 2890
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Manejo de Suelos Telephone: (202) 475.5330

1. Nane of Project:
SO L MANAGEMENT SUPPORT SERVI CES (sMsS)
2. I nplenenting Agencies:

Soi | Conservation Service, USDA
Ofice of International Cooperation and Devel opnent,
(o1cp), USDA

3. Project S§taff:

a. Principal |nvestigator
Dr. Richard Arnold
Director, Soils Survey Division
Soil Conservation Service, USDA
P. 0. Box 2890, Washington, D.C. 20013
Tel . (202) 382-1819

b. Project Leader
Dr. Hari Eswaran
Soi | Managenent Support Services
P. 0. Box 2890, Washington, D.C 20013
Tel . (202) 475-5330
Tel ex, 8423 UHBSP HR

c. Project Mnitor
Dr. Ray Meyer
Agency-for-International Devel opnent
(S&T/AGR/RNR)
State Depart nent
Washington, D.C. 20523
Tel . (703) 325-8993

d.  Full time staff nembers
- Dr. Hari Eswaran, Washington, D.C
- Secretary (Posi tion vacant)
-~ Dr. John Kimble, Lincoln, NE

e. Part time staff nenbers
- H. Terry Cook, (50%. SCS
- M. WIIliam Reybold (10%}, SCS
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4,

5.

6.

Information on the Project:

oo o

Date commenced: October 1, 1979
Date of extension: October 1, 1982
Date ends: September 30, 1987
Funding (FY1985):$1,250,000.00

Project objectives:

a.

to provide technical assistance to AID and LDCs in
problem identification, evaluation of opportunities
and planning and utilization of land resources,
especially in the subject areas of soil survey,
soil conservation and soil fertility and
management;

to develop worldwide linkages for the more
efficient utilization of agricultural information
for crop production;

to refine Soil Taxonomy for the Intertropical areas
and assist LDC scientists in its use and
application in transferring agrotechnology from
one region to another similar region.

Project activities:

In fulfillment of the first objective, TD¥s were
provided for:

1. helping countries establish policies and programs

for solving problems in land use and food and
fiber production;

2. helping plan, carry out, and evaluate soil

surveys and soil conservation programs;

3. providing laboratory and field testing services;
4. publishing soil management information that is

needed in land-use planning and for food and
fiber production;

conducting seminars and other training sessions
on soil management improvements and soil
classification;

6. interpreting soil properties to determine the

potentials of the soils for agriculture and to
predict their response to management; and

7. dissemination new ideas for increasing soil

fertility, improving plant nutrition, and
controlling soil erosion and sedimentation.

With respect to the second objective, developing
linkages, SMSS has established and worked with more
than 30 international organizations and with
countless national institutions. Many of the
international and regional organizations have
supported SMSS sponsored workshops and training
courses. Through SMSS initiative and in
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collaboration with IBSNAT. an ASEAN network and an
Oceanic network are being discussed. As a result of
the assistance provided by SMSS, many countries are
adopting the standards of SCS in their soil survey
programs.

Because of the difficulties inherent in the program,
SMSS has achieved least towards this objective,
Through discussions and lectures, SMSS s
encouraging national soil survey organizations to
improve the interpretation potential of their soil
surveys. SMSS hopes to embark on a soil-crop yield
data base.

Probably much of the achievements has centered on
the fourth objective. Today more than 40 countries
use Soil Taxonomy as the primary system of soil
classification and an equal number use it in
addition to other systems. SMSS has 8 international
committees working to refine Soil Taxonomy.

It has organized five soil classification workshops
and thirteen training courses, and produces a number
of publications and quarterly newsletter, which

recently is published in collaboration with IBSNAT.

. Collaborating institutions:

In the past six years, SMSS has had the privilege to

work with the following organizations:

1. International Crops Research Institute for the
Semi-Arid Tropics (ICRISAT), India

2. International Rice Research Institute (IRRI),
Philippines

3. International Institute of Tropical Agriculture
(I1TTA), Nigeria

4, Food and Agriculture Organization (FA0), Rome

5. United National Environment Program (UKEP),
Kenya

6. International Soil Science Society (I85S),
Nederlands

7. Internation Soil Research and Information

Center (ISRIC), Nederlands

8. Office de Recherche Scientific et Technique
Outre-Mer (ORSTOM), France

9. Belgian Assistance Development Cooperation
(ABOS/AGCD), Belgium

10. German Technical Assistance (GT2), West Germany

11. Norwegian Technical Assistance (NORAD), Norway

12. Arab Center for the Studies of Arid Zones and
Dry Lands (ACSAD), Syria

13. World Bank, USA
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9.

Training Forums:

14, Centro Agronomico Tropical de Investigation y
Ensenanza (CATIE), Casta Rica

15. South East Asian Centre for Research in
Agriculture (SEARCA), Philippines

16. Land Resources Division, Ministry of Overseas
Development, Great Britain

17. International Benchmark Sites Network for
Agrotechnology Transfer, (IBSNAT), Hawaii

18. Australian Centre for International Agriculture
Research (ACIAR), Australia

19. International Board for Soil Research and
Management (IBSRAM), Thailand

20. Kagera Basin Authority (KRO), Rwanda

21. Food and Fertilizer Technology Centre (FFTIC),
Taiwan

22. Centro Internacional de la Papa (CIP), Peru

23. Centro Internacional de Agricultura Tropical
(CIAT), Colombia

24. International Fertilizer Development Center
(IFDC), Alabama

25. Asian Development Bank (ADB), Philippines

**  U. S. Universities and LDC national
institutions are not included in this list.

a. Forum No.

b. Country

C. Date

d. No. of Participants

e. No. of Countries

f. Collaborating institutions

a.

b. Fiji

C. 1980

-d. 2s

e. 8

f. University of S. Pacific, Fiji
Department of Agriculture. Fiji
South Pacific Council, New Caledonia
ORSTOM, France
USAID/Suva

a. 11

b. Morocco

C. 1981

d. 45

e. 6
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Institut National Recherche Agroncmique,
Mor occo

Universiti Hassan ||, Mdrocco
University of Chent, Belgium
FAQ, Rone

ACSAD. Syria

BSP. University of Hawaii/Puerto Rico
USAID/Rabat

I

Caner oon

1982

30

4

Institut National Recherche Agronom que,
Caner oon

BSP. University of Hawaii/Puerto Rico

FAQ  Caneroon

ORSTOM  France

USAID/Yacunde

Y

Thai | and

1983

65

4

Department of Land Devel opnent, Thail and
| BSNAT, University of Hawaii/Puerto Rico
FAQ, Rone

Rubber Research Institute, Malaysia
USAID/Bangkok

Vv

Papua New Gui nea

1983

35

8

Department of Primary Industries. PNG
| BSNAT

Soi | Bureau, DSIR, New Zeal and
Soils Division, CSIRO, Australia
University of South Pacific, Fiji
USAID/Suva, American Enbassy, PNG

Vi

Costa Rica

1983

30

5

CATIE. Costa Rica

Cl AT. Col unbi a

Kel l ogg Foundation, USA
University of Costa Rica
ROCAP/San Jose
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VIl

Philippines

1984

35

3

PCARRD, Philippines

Bureau of Soils, Philippines
IRRI, Philippines
USAID/Manila

VIl

Jordan

1984

25

7

Department of Agriculture, Jordan
ACSAD, Syria

University of Jordan

USAID/Amman

Near East Bureau. AID/W

I1X

Guam

1984

30

7

University of Guam

University of South Pacific, Fiji
ACIAR, Australia

Commonwealth Foundation, Great Britain
DIS, West Germany

USAID/Suva

X

Rwanda/Burundi

1985

45

3

Carte Pedologic Rwanda

Ministry of Agriculture, Rwanda
Ministry of Agriculture, Burundi
University of Burundi

BADC. Belgium

USAID/Kigalil

USAID/Bujumbura
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Zanbi a

1985

65

6

Departnent of Agriculture. Zanbia
University of Zanbia
NORAD, Norway

BADC, Bel gi um

CI DA, Canada

| BSNAT

USAID/Lusaka

X

Pakistan

1985

35

1

Soi | Survey of Pakistan

Paki stan Agricul tural Research Council
FAQ Rone

National Fertilizer Devel opment Corporation
Fauji Fertilizer Conpany

Millat Tractors

| BSNAT

USAID/Islamabad

Xl

Tunisia

1985

35

11

Departnent of Agriculture. Tunisia
ACSAD, Tunisia

Uni versity of Ghent, Bel gium
University of Leuven, Bel gi um
ORSTOM  France

| BSNAT

USAID/Tunisia

Near East Bureau, AIDW

XV

Phi | i ppi nes
1986

50 (pl anned)
6

Mnistry of Agriculture and Food, Philippines
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XV

Western Samoa

1986

40 (planned)

15 (planned)

University of South Pacific, Western Samoa

University of South Pacific, Fiji

Soil Bureau, New Zealand

ACIAR, Australia

South Pacific Agriculture Research and Development,
Western Samoa

USAID/Suva
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10.

Workshops,

Seminars,

a,

Meetings:

4th. International Soil Classification Workshop

Rwanda. 2 = 12, June 1981
Theme: Classification and management of Low
Activity clay soils and Andisols
sponsors: Institute des Sciences Agronomique,
Rwanda
BACD, Belgium
University of Puerto Rico
University of Ghent, Belgium

USAID/Kigali
Participants: 41
countries: 22

Proceedings: Published 1985

5th. International Soil Classification Workshop

Sudan. 2 to 11 November, 1982

Theme : Classification and Management of
Vertisols

sponsors:  Soil Survey Administration, Sudan
Ministry of Agriculture, Sudan
ACSAD, Syria
University of Puerto Rico
USAID/Khartoum

Participants: 40

Countries: 22

Proceedings: Published 1985

6th. International Soil Classification Workshop
Chile. and Ecudar. 9 to 20 January 1984
Theme: Classification and management of
Andisols
sponsors :  University of Puerto Rico
USAID/Quito
American Embassy/Santiago
Sociedad Chilena de la Ciencadel
Suelo
Universidad Austral de Chile
Universidad de Concepcion
Pontifica Universidad Catolica de
Chile
Universidad De Santiago
Sociedad Ecuatoriana de la Ciencia
del Suelo
Ministerio de Agriculture y
Ganaderia, Ecuador
Participants: 39
countries: 17
Proceedings: In Press
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11.

d. 7th. International Soil Cassification Wrkshop

Phil1ppines, 26 March to 5 April 1984

Thene: Characterization. Cassification and

utilization of Wtlands Soils
Sponsors:  IRRI, Philippines
Bureau of Soils, Philippines

~ USAID/Manila
Partici pants: 83
Countries: 23

Proceedi ngs: Publ i shed 1985

e. 8th. International Soil O assification Wrkshop

Brazil, Hay 9 to 20. 19506
Thene:  ICOMLAC/ICOMOX
Sponsors: EMBRADA
University of Puerto Rico
Participants: 100
Countries: 14
Proceedi ngs: 1987

Monogr aphs and publ i cati ons

Techni cal Mnographs

a. Authors et. al.

h. 1981

c. Soil Resource Inventories and Devel opnent
Pl anni ng- Tech. Monograph No. 1

d. USAID, SMSS, USDA/sCS, Cornell University

e. out of print

a. A Van Wanbeke

b. 1982

c. Soil Misture and Tenperature Regimes
South America-Tech. Mnograph No. 2

d. Cornell University, SMSS

e. 200

a. A Van Wanbeke

b. 1982

c. Soil Misture and Tenperature Regines
Africa-Tech. Mnograph No. 3

d. Cornell University, SMSS

e. 100

a. Terry Forbes, D. Rossiter. A Van \Wnbeke

b. 1982

c. Qidelines for Evaluating the Adequacy of

Soi | Resource Inventories-Tech Mnograph No. &
d.  Cornell University, SMS
e. Qut of print
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a, Walter Luzio L.. et. al.

b. 1982

c. Taxonomia De Suelos (Abridged Spanish translation)
-Tech. Monograph No. 5

d. Universidad de Chile. Cornell University, Nacional de
Tecnologia Agropecuaria, Argentina

e. 200

a. USDA/SCSSoil Survey Staff

b. 1983

¢. Keys to Soil Taxonomy-Tech. Monograph No. 6

d. USDA/SCS, SMSS, Cornell University

e. Out of print

a. USDA/SCS Soil Survey Staff

b. 1985 (revised)

e¢. Keys to Soil Taxonomy-Tech. Monograph No. 6

d. USDA/SCS, SMSS. Cornell University

e. 1500

a. James H. Brown

b. 1984

c. Universal Soil Data Base and Map Display
System-Tech. Monograph No. 7

d. Pedologues Incorporated, SMSS

e. 250

a. Frank R. Mpoormann

b. 1985

c. Excerpts from the Circular Letters of ICOMLAC-Tech.
Monograph No. 8

d. ICOMLAC, University of Hawaii, SMSS

e. 300

a. A. Van Wambeke

b. 1985

c. Soil Moisture and Temperature Regimes

Asia-Tech. Monograph No. 9
d. Cornell University, SMSS
e. 1,700

Benchmark Soils Of The World

a. T. R. Forbes, et.al.

b. 1985

c¢. Benchmark Soils of the Yemen Arab Republic =
Benchmark Soils of Monograph No. 1

Cornell University, SMSS

e. 1,000

o
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a. L. Moncharoen, et.al
b. 1986
c. Benchmark Soils of Thailand
Benchmark Soils Monograph No. 2
d. Department of Land Development - Thailand
e. 1,000

Newsletters
Staff

October 1981
. 8011 Taxonomy News #1

00T

50

Staff
January 1982
Soil Taxonomy News #2

Poo oM

50

Staff
June 1982
Soil Taxonomy News #3

®o0 T

50

Staff
. September 1982
Soil Taxonomy News {4

50

DO O T

Staff
February 1983
Soil Taxonomy News #5

o0 oW

50

Staff
August 1983
Soil Taxonomy News {6

Poo0 T

50

Staff
January 1984
Soil Taxonomy News #7

oo oW

50

31



Staff
August 1984
Soil Taxonomy News #8

©caoow

50

Staff
November 1984
. Soil Taxonomy News #9

(LR oREe RN e

50

Staff
April 1985
Soil Taxonomy News #10

®oo o

50

Staff
September 1985
. Agrotechnology News No. 1

P00 oW

50

Staff
February 1986
Agrotechnology New No. 2

®PoOo Tw

50
Brochures

Staff
1980
Soil Management Support Services =
A project for international assistance

O.CTN

@ O

Out of print

Staff

January 1984

¢. Soil Management Support Services -

A project for international assistance

op

d.

e. 300

a. Staff

b. January 1986

c. SMSS or Designation for Master Horizons and Layers in soil
d. Cornell University, SMSS

e. 200
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Staff
October 1985
Soil Management Support Services - Training Brochure

300

Progr ess Reports

Paoo0oTw

PoooTw

Staff

October 1, 1979 - September 30, 1984
Progress Report = SMSS

Pedologues Incorporated, SMSS

Out of print

Staff

October 1, 1982 « 1983
Progress Report - SMSS
University of Hawaii = SMSS
200

Bibliographies

a.
b.
C.

d.
e

Arnold C. Orvedal
June 1983
Bibliography of the Soils of the Tropics

Vol. V. Tropics in General and Tropical
USDA/SCS, OCID, SMSS. National Agricultural Library
100

International Training Forum Proceedings

a.

O T

D O

R. Morrison, D. M. Leslie, Editors

November 1981

Proceedings of the South Pacific Regional
Forum on Soil Taxonomy - No. |

University of S. Pacific Fiji, SMSS

5

S. Pani chappong, L. Mencharoen, P. Vijarnson
Editors
February 1983
Proceedi ngs of the Fourth Tnternational Forum
on Soi |l Taxonony and Agrotechnol ogy Transfer -
No. 1V
The Department of Land Devel opment = Thailand. SNSS
200

Carlos F. Burgos, et.al. Editors

1984

Memoria del Sexto Foro -
Taxonomia De Suel os - No. VI

CATIE. SMBS

100
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a.

e.

A. R. Maglinao, T. M. Metra, M. R. Recel,
P. J.Lastimosa, Editors

1985

Soil Taxonomy: Tool for Agrotechnology Transfer
Proceedings of the VIIth International Forum
on Soil Taxonomy and Agrotechnology Transfer -
No. VII

CARRD, SMSS

200

A. Osman, et.zl.

1985

Proceedings of the VIIIth International Training
Forum on Soil Taxonomy and Agrotechnology
Transfer - No. VIII

ACSAD, SMSS

250

J. Demetrio, et.al.

1985

Proceedings of the IXth International Training Forum
on Soil Taxonomy and Agrotechnology Transfer -
No. IX

University of Guam, SMSS

400

International Soil Classification Workshops

o®

M. N. Camargo, F. H. Beinroth. Editors

1978

Proceedings of - First International Soil
Classification Workshop

EMBRAPA, SMSS. University of Puerto Rico

out of Print

F. H. Beinroth, S. Paramananthan, Editors
1979
Second International Soil Classification

Workshop = Part | Malaysia, Part Il Thailand
National Soil Survey, Malaysia, Soil Survey

Division, Thailand, University of Puerto Rico, SMSS
Out of print

F. H. Beinroth. A. Osman. Editors

1981

Proceedings « Third International Soil Classification
Workshop

ACSAD, Soil Science Institute of Greece, Geologosich
Institut, Gent, Belgium, University of Puerto Rico,
SMSS

out of print

34



a.
b.

C.

F. H Beinroth, et.al. Editors

1985

Proceedi ngs of the Fourth International Soil
Cassification Wrkshop

Mnistry of Agriculture, Rwanda, University of
Puerto Rico, SMSS

Not Available

F. If. Beinroth. M. Ali, H Osman, et,al, Editors

1985

Proceedings of the Vth International Soil
Cassification Wrkshop

Soil Survey Administration, Sudan, University of
Puerto Rico. SMSS

Not Avail able

F. H Beinroth. W Luzio, L.. F. Maldonado, et.al.
Editors

1986

Proceedi ngs of the vIth International Soil
Cassification Wrkshop

Mnistry of Agriculture, Chile and Ecuador,
University of Chile, Soil Science Society of Chile
and Ecuador, University of Puerto Rico, SNSS

In press

1985

Proceedi ngs of the VIIth International Soil
Cassification Wrkshop

IRRI. Bureau of Soils, SMsS

200

Audi o Visual Aids

a.
b.
C

®©

D OoOT®

Staf f

August 1982

Soi | Taxonomy: A Technical Language of Soil Science
f(gl%lide and cassette tape, a 16mm film a 8mm
i

Cornel | University, SMSS

Linited quantities

Staf f

May 1986

Training Forums - video tape
Cornel | Univeristy, SMSS

In draft copy
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12.

13.

Computer Software Programs

Linkages

(a) Major

a. S. W. Buel, R. A. Rebertus

b. 1985

c. Soil Taxonomy Keys to Classification Computer
Software Programs No. 1 Interactive Program to
Classify Soils Using Soil Taxonomy

d. North Carolina State University, SMSS
e. 250
(Fig. 1)

a. USAID Projects

SMSS collaborates with IBSNAT and TSKM. WIth IBSNAT.
it has a joint newsletter (Agrotechnology Transfer);.
SMSS also characterizes some of IBSNAT experimental
sites and IBSNAT provides management Information for
SMSS World Benchmark Soils Database. SMSS and IBSNAT
cost-share some of the training activities and some
meetings.

SMSS and TsHM has cost-shared a workshop and some
TDYs.

b. International Agricultural Research Center
SMSS has good working relations with ICRISAT, IITA
and IRRI. Have organized joined workshops.

c. USAID Country Missions
Missions have always supported SMSS activities. A
few like USAID/Bangkok, USAID/Suva, USAID/Lusaka,
USAID/Amman and USAID/Islamabad have even funded SMSS
activities. Near East Bureau of AID/W provides
annually $50.000 to organize training courses.

Achievements

- Excellent rapport with LDC institutions and USAID
Missions.

- Many countries (fig. 2) use Soil Taxonomy and soil
survey procedures of SCS-USDA.

- Publications are used and referred to in technical
discourses and some are translated.

Training courses largely funded by others; well attended
and good feed-back.

- Workshops, cost-shared and participated by
world-reowned soil scientists.

- SMSS henoured by several organizations including the
Governor of Guam.
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{b) Major constraints

- SCS-USDA staff-ceiling prevent hiring of new staff.

- Project has poor secretarial support and for the
moment, none.

-0CID's contractual procedures cumbersome and In some
instances restricts utilization of talented or
experienced persons.

- USAID Bureaus and many USAID Country Missions are not
well informed of S&T's centrally funded projects.

14. Utilization and impact

Because SMSS is a world-wide program, it cannot have the
kind of impact as a country-specific project.
Nevertheless. there is some evidence of the project
outputs being utilized.

This does not include the salaries and other services of
the many persons who contributed to the activities.

The training workshop components are also bearing fruit,
with countries developing their own In-service training
programs using SMSS training packages. ACSAD is an
example of a regional institution which as obtained
$175,000 from the Arab League. to conduct its own
training in Arabic on Soil Taxonomy. SHSS Monograph No.
6 -- Keys to Soil Taxonomy -- is now translated into
Spanish, French, Japanese. Chinese. ltalian, Malay, Thai
and the Greek translation is being worked on.

SMSS continues to service USAID Bureaus and Missions and
the technical assistance component is maintaining its
momentum.

I” conclusion, there is ample evidence to Indicate that

SMSS activities are useful, necessary, appreciated and
followed up.
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SO L SURVEY | NVESTI GATI ONS
ELLIS G. KNOX

SO L CONSERVATI ON SERVI CE
WASHI NGTON, DC

JUNE 1986
As an oldtimer in the National Cooperative Soil Survey, | am happy to neet
with you in your regional conference. As a newconer to the Soil Conservation
Service. | have come to listen, learn. and get acquainted.

At present there are four of us in soil survey investigations on the
Nati onal Headquarters staff.

| have general technical responsibility for soil survey inves-
tigations throughout the SCS.

M1t Meyer, who was acting national coordinator, continues to

| ook after radiation safety, coordinate the national soi

moi sture study (in which neutron probe neasurenents have been
made in Texas, Ceorgia, Indiana, North Dakota, Washington

Col orado, and lowa), and work with EPA on its

acid deposition studies and with ARS on the |ead-cadnm um study.

Ron Paetzold has conpleted his work in cooperation with ARS to
devel op a nuclear magnetic resonance device for neasurenent of
surface soil noisture and, since January, has been making an
overall study of soil climate (water and tenperature) wth
respect to soil taxonony, soil interpretations, and standardi-
zation of methods.

Oiver Rice noved about 1 June to Tenple, Texas, to take Wes
Fuchs' place with ARS and ERS nodel ers to provide soil survey
input to the EPIC and other erosion-productivity nodels and to
extract as nuch information useful to the soil survey as possible.

There are nodest hopes for a soil-geonorphol ogy position with a
first assignment in the Palouse region of the Pacific Northwest.

In addition, the overall SCS soil investigations program includes the
National Soil Survey Laboratory, as its main effort, and the work of Reese
Berdanier in the South and Erling Ganble in the Mdwest and Northeast in
NTC research positions. W should not overlook the research that is and
can be done by SCS state and field office soil scientists. | am | ooki ng
for ways to encourage, support (probably not with funds), inprove, and
extend these local studies and their results.
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We all know that the agricultural experiment stations {(AES) at state
universities are a major part of the NCSS research effort. 1 want to do all

can to:

learn what research is going on.

arrange appropriate assistance whenever possible.

serve as a link or catalyst when that is helpful.

suggest research topics based on needs of the soil survey.
encourage SCS soil scientists to undertake graduate study.
encourage SCS state offices to facilitate graduate study.

We should also recognize that the Forest Service and other participants in
the NCSS contribute to soil survey investigations.

I'11 mention just a few of my current concerns:

1.

4.

There is a major effort to make the data of the SCS laboratories
widely available. This involves merging three data bases of analytical
results and adding pedon descriptions. When we have some confidence
that we can handle our own data we will be very pleased to work with
the AES laboratories to develop integrated data bases at national,
regional, and state levels. In the meantime, we welcome and applaud
the AES work that is already going on and will be as responsive as we
can.

The National Soils Handbook emphasizes the role of benchmark series to

focus investigative efforts. In practice, we ignore them so thoroughly
that | am about to conclude that the benchmark soil idea is not
useful. Some other way to organize and make best use of our investi-

gations may be needed. Concentration of efforts in a few selected
soil survey areas may give us a level of understanding. about how the
soils relate to the landscape, function in the natural environment,
and perform under use and management, that can be extended to other
soil survey areas.

Ground penetrating radar offers us a new view of the soil. It pro-
bably will not be as revolutionary for soil survey as aerial photo-
graphs, but the possibilities for its use in mapping, research,
special investigations, selection of laboratory sampling sites,
description of mapping units, etc. are exciting. We need to be working
out how, where, how often, and by whom it will be used.

Probably all of you have your own ideas about research needs.

invite you to suggest what research is needed in and for the NCSS, how it

should be done, who should do it, and what cooperative arrangements would
be helpful. 1want to do all | can to facilitate soil survey research to
meet these needs.
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No-Till Farming: An Overview of lts Effect on Pedogenesis

K.L. Wells, Department of Agronomy
University of Kentucky

No-till systems of crop production are now widely used in many sections
of the USA and in other parts of the world. In contrast to conventional
preparation of seedbeds, the only mechanical soil disturbanced in no-till
systems is in a narrow band of 1-2 inches width made only for the purpose of
inserting seeds below the soil surface. In a continuous no-till system, then,
there is no mechanical incorporation of plant residues, lime, or fertilizer
into the Ap soil horizon. Reports from long-term studies of continuous
no-till production of corn when compared with conventional production systems,
have shown the following changes in degree and intensity of physical and
chemical processes in the rooting zone of soils due to no-till.

Temparature - soil temperature remains cooler in the spring and summer
and probably warmer In late fall and early winter,

Moisture Content = soil moisture content is higher between events of
moisture re-charging due to reduced surface evaporation.

QOrganic Matter ~ total organic carbon content increases. Organic matter
stratifies at the surface since it is not mechanically

incorporated.

Acidity - a thin layer of strong acidity develops at the top of the
mineral soil immediately underlying the layer of plant residues
which accumulate at the surface.

Total Nitrogep ~ total N content increases with most of the increase
occurring in the top 3 surface inches.

Microbial Activity - there is greater activity of microbes at the

surface of the mineral soil resulting in increased populations of
both aerobic and anaerobic bacteria.

Surface = erosion rates of surface soil are reduced to practical
insignificance.

Although there is not a wealth of research to support the concept, many
no-ti11 researchers feel that soil structure is improved and that there is
development of more continuous large pores which results In faster and deeper
infiltration of water into no-tilled soils.

My viewpoint of the long-term effect of no-tlllage on pedogenesis is
that continuous use of the practice shifts vegetation and time into more
influential roles in on-going pedogenesis than they have played since
intensive mechanical cultivation of soils was initiated. As a result, my
speculation 1is that profile characteristics of cultivated soils which have
been shifted to no-tillage will slowly revert to the horizonation (kinds and
characteristics) which would be expected In undisturbed soils of specific

climatic zones.
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The rate at which such changes will take place {s not currently known.
However, as shown by the surface profile which was displayed, a
morphologically discernible horizonation of darker colored (assumedly from
soluble organic residues) mineral soil had developed on a low terrace soil in
eastern Kentucky after only 5 years of continuous no-till production of corn.
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Site Index Curves

Constance A. Harrington A

Site index is the most commonly used wmeasure of site quality for
forest land. It is defined as the mean height at a specified index age
of upper crow' class trees of seed origin that have been free-to-grow
for their entire life. The index age varies sonewhat by speci es,
region of the country, and intensity of managenment. |" the South, the
most conmon injex age is 50 years for natural stands and 25 years for
plantations. 2/ Site index can only be directly measured when stands
Wi t hsui tabl e measurenment trees are at index age. Site index can be
estimated for stands which are younger or ol der than index age by using
publ i shed site i ndex curves or equations. Site index curves provide a
graphi cal nethod of estimating site index from height and age
information. Assuning the sanple trees meet the qualifications of the
definition (i.e., upper crow' class, free-to-grow, seed origin) and
have been neasured correctly, the main factor influencing the accuracy
of the estimation will be how closely the site index curve follows the
patter” of height developnent in the sanple stand.

Site index curves can be inaccurate because of: (1) sanpling
bias, (2) mathematical restrictions on curve shape, (3) site-specific
factors, (4) silvioultural treatnent, (5) population (genetic)
differences, and (6) climtic or tenporal effects. Beck and Trousdell
(1973) present an excellent discussion on this topic. Sanpling bias
results when curves are devel oped using tenporary plots and there is an
uneven distribution of site quality classes across age categories; this
probl em can be especially serious when the percentage of sanpled trees
having ages close to index age is low Mathematical restrictions on
curve shape influence both the form or shape of a particular curve and
whet her or not all the curves in a set ofsite index curves have the
same (proportional) shapes. Polynorphic curves (having different
shapes by site index class) are favored for both biological and
mat hemat i cal reasons; however, the sinpler ananorphic curves require
|l ess data for curve fitting

Site-specific factors, such as soil drainage class, depth to
fragipan, or soil nutrient status, may influence height growh
devel opment patterns, thus, requiring separate curves for different
soil-site conditions. In addition, silvicultural treatnents--during
stand establishnent or later in the stand's life--and differences
bet ween genotypes csn influence both curve shape and curve height.

1/ Research Forester, Southern Forest Experiment Station, P. 0. Box
3516, Monticello, AR 71655

2/ list of published site index curves for loblolly pine, shortleaf
pi ne, slash pine and longleaf pine is available fromthe author.
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Finally, if a factor which influences site quality varies over ting,
such as major drought cycles, warmng trends, or atnospheric chemcals,
then the pattern of height growth may be quite different from that
whi ch was sanpl ed when the site i ndex curve was devel oped.

Construction of new site index curves by soil series, groups of
soil series, or soil drainage class has been suggested by many soil
science and forestry researchers and practitioners. Differences in
curve shapes have been denonstrated to occur, particularly between very
poorly or poorly drained soils and the other drainage classes. Because
of the increasing enphasis forest managers are placing on obtaining
accurate growh and yield information on a site-specific basis, |
bel i eve devel opment of new site index curves tied to soil properties is
a worthwhile project. If new site index curves based on soil
properties are to be a substantial inprovenent over existing curves,
however. attention nmust also be given to the other factors which
influence the accuracy of site index determnation.

Literature Gted
Beck, Donald E. and Kenneth B, Trousdell. 1973. Site index: Accuracy of

predi ction. USDA Research Paper SE-108., Sout hern Forest Experi ment
station, Asheville, NC
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June 1986

Parting Remarks
Dick Arnold
Friday, June 13, 1986

Lexington, Kentucky, SNTC RSSC

And now a message you can't resist = some views of this conference with a

twist...

1. The conservation reserve provisions of the 85 Farm Bill are concerned
with lands that erode at rates greater than 2T and which may be degrading
their sustainable productivity. Removing these lands from cropping by long

term contracts is a consideration.

2. Throughout the country their are lands being cropped that differ in the

sensitivity to erosion. In the southern region there are many soils which if
cropped in the same old ways would be subject to high rates of erosion. Many
of these areas are subject to high rates of erosion. Many of these areas are

subject to the sodbuster provisions of the Farm Bill.

3. The NCSS is interested in assisting by providing soil maps and reports
for these lands. Not only must we continue to provide our services. in many
places we are being asked to accelerate--primarily to accelerate the mapping.

Also we must work hard to keep up the supporting documentation.

4, 1f sod is busted in the wrong places, the land is irreparably altered for

the purposes that people had intended.
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5. If swamps are busted the consequences are often far more reaching than
initially expected. In the view point of some, swamp busting needs the same

careful consideration as sodbusting.

6. We. in the NCSS, are well known for our understanding. or at least
recognition, of soil variability, We train ourselves and others to map
systematic variability and work diligently to describe and explain the
randomness of soil properties that occur. Thus the maps and the reports both

carry Important information about soil variability.

7. Even an unpractical eye can detect differences in this field-observable

in surface color and plant response.

B. Soil maps delineate the obvious and even sometimes the less obvious
differences. For the various map units interpretations are presented for

potential users.

9, More and more we are measuring and mentioning the probability and
reliability of our statements about soil map units. We are learning how to
obtain such estimates but so far have much less experience in presenting such
Information to users. A consumer’s risk is related to the accuracy expressed
by the lower confidence limit. It is obvious that we have a long way to go

to assist people with these aspects of soil interpretations.

10. When we write about yields, in this case. crop yields under a high level
of management, do we suggest that these yields can be expected only for a

given percent of the area within delineations of the map unit? Or do we tend
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to imply that every place within the named delineation will respond similarly?

Well, | leave that judgment to you and to the readers of our reports.

11. Do we go beyond spatial variability and describe or estimate temporal
variability? Did you really mean to tell us that those high yields of corn
could only be expected 4 years out of 10. unless irrigated? Come now, what
do you want to tell users? Oh, by the way. are the probability statements
the same for soybeans on this map unit? How about septic tanks? | feel we

may have some unanswered questions.

12. There are a lot of marvelous soils in the U.S. People use them for
hundreds of different purposes. It is very likely that local interpretations
will become more and more relevant. Coordination and correlation will take

on new meaning and complexity to assist in these activities.

13. Much of the U.S. is mapped and we have reasonable guidelines on how to
complete the once-over mapping. It suggests that now we can, and must, pay
more attention to other aspects of understanding such as how soils develop

and how they behave. We still need to look at soils in their environment.

14. We will need to sample for characterization, but also for other reasons.
Details needed for modeling, for testing and developing criteria for classi-

fication and for specialized technical groupings or a few of them.
15. Site specific information becomes valuable in assessing environmental

conditions where the soils occur. Extrapolating from other weather stations

is still done but on-site data is wanted for many of today’s interpretations.
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16. Technology transfer draws heavily on research findings at the experiment
stations. Management practices, varieties, fertilizer, and explanations are

important results of this research.

17. Improved moisture values have been derived from theory and empirical
relationships. Changes of moisture patterns related to drainage and crop

use are closer to observed field changes.

18. Soil data, climate data. crop data, and many of the interactions are
being simulated with computer models. CREAMS Z, EPIC, ALMANAC. CERES, and

other models feed on tremendous amounts of data.

19. The models simulate soil moisture, its locations, and impact on nutrient

use and plant growth.

20. Rooting depths and limiting layers are incorporated in many of the
simulation models. Soil properties of specific sites or generalized profiles

can be used.

21. Simulation models like EPIC consider management practices like
conservation tillage and various crop rotations. These models provide
information that allow scientists to evaluate alternatives of crops, of

management, and of oils and climatic conditions.

22. Estimating crop yields is a major objective of the simulation models.
Insofar as the results are reasonable, extrapolations to other sites and

similar conditions extend and expand field experiments.
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23. Our future interpretations will need the best soils information we can
provide. Other scientists will rely on our ability to assist them in under-

standing soil properties and interactions as we know them.

24. Improved pastures are also important interpretations. They are not

always easy and require care and attention.

25. And this week we have discussed forest management and site indices.
Somehow one gets the impression that this tree was not “free-to-grow” and
thus not a good representative for a site measurement. On the other hand

it's story might be a fascinating one indeed.

26. Crop phenology is just as important in estimating tree growth and

behavior as It is for other crops.

27. As we move ahead in the NCSS we remain committed to two major objectives:
(1) providing the best soil maps we can as we complete a once-over mapping of
the U.S. and (2} helping people to understand soils and to wisely use these

resources through the Basic Soil Services outreach activities.

28. Thank you for being the best--for caring and for sharing--for being the

“good hands” of the U.S. soil survey.
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Business Meeting - Glenn Kelley Presiding

Darwin Newton invited the conference participants to meet in Tennessee for
the 1988 meeting.

The group voted to accept Darwin®s proposal.

Joe Nichols pointed out that after accepting the offer to go to Tennessee
in 1988. that the group had met in every location except Puerto Rico.

After considerable discussion the group voted an intent to meet in Puerto
Rico in 1990. A report will be given at the 1988 meeting on transportation
and room costs and on Puerto Rico"s willingness to host the conference. We
will make a final decision at that time.

The group voted a commendation to Dr. A.D. Karathanasis and Glenn Kelley for
exceptional work in hosting the 1986 meeting.
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Locations for biannual meetings of the Southern Regional Work Planning
Conference of the Cooperative Soil Survey.

YEAR LOCATION

1986 Lexington, KY
1984 El Paso, TX

1982 Orlando, FL

1980 Oklahoma City, OK
1978 Jeckyl Island, GA
1976 Jackson, MS

1974 Mobile. AL

1972 Blacksburg, VA
1970 Baton Rouge, LA
1968 Clemson. SC

1966 Lexington, KY
1964 College Station, TX
1962 St. College, MS
1960 Stillwater, OK
1957 Fayetteville, AR
1956 Raleigh, NC

1955 Knoxville, TN
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SOUTHERN FEGIONAL INPURMATION EXCHANGE GROOP 22
Mimmtes of Meeting

Rme 12, 1986
Lexington, Kentucky

The meeting was calledtoorderat 12:45s P.M by#H. F. Perkins and
B. R smith was asked to record them nutes.

S, W Buol di scussedt hehi st oryof thedevel opnentof thekandic
hori zonand the kandigreat %roups. He traced the devel opnent of the
criteria used to separate the Paleudults and the Hapludults, el aborated
on the problens of identification of argillic horizons, ad presented
information ONn revisions of Soil Taxonomy.

L. P. W/ dingdi scussedshrink-swel| insocils. He noted the many
factors that are invol vedi nvol ume changes of soils upon wettng and
drying. Heenphasized that pore or interparticle water is nmuch nore
inportant in shrink-swell in nmost soils than is interlayer water, and
encouraged the teaching of this concept in soils -es.

B R Smth briefly discussed the financial status of "soil Survey
Horizons" and notedthatit is now in the black. lie stressed the need
for additional subscribers to the publication.

W #. Hudnal | menti onedt hepossi bi | i t yof cooperative resear ch
with a Frenchvomanonpal eocl i mat eand redsoils. Hequestioned why
many of the red soils in the region are so simlar in norphol ogy and
chem cal andphysi cal properties to red soils inFrance, Gernmany, and
Italy. He stated that the names of several individuals in the Southern
Regi on who m ght be possible cooperators had been given to her.

L. P. Wlding encouraged D. M. Cossett to reenphasize to the
adm nistration of the various state cooperators the i mportance of the
soi | survey work-planning conferences. He noted that some States were
not well represented at this conference.

After considerable discussion, L. P. WIlding presented three
notions; (i) that the Soil Survey Investigations Report No. 1 (SSIR No.
1) be adopted as the methods manual used in the Southern Region for soil
characterization for cooperative Soil surveys; (ii) that efforts be made
by RW Arnold and J. E. Wtty toget SSSR No.ladopted as the net hods
manual used in the other regions for soil characterization for
cooperative soil surveys at the work-planning conferences thisyear of
the Northeast, North Central, and West regions; and (iii) that the
National Soil Survey Laboratory lead efforts to get the methods and
procedures of SSIR No. 1 adopted as Anerican Society of Testing
Materi al s (ASTM) standards, The motions Were seconded and approved.

A. D. Karathanasis (term 1986-1989) and M E. Collins (term 1987-
1990) were elected as Southern Regional representatives to the comittee
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on admendments to SOI | Taxonomy.

W  H.Hudnallwas elected aschairmanand E. M. Rutlege was elected
as secretary of the group for 1986-1988. Their terms will expire at the
end of the conference to be held in 1988.

The meeting adjourned at 3:00 P. M

Submitted by,

o e

B. R smith

Participants:

R W Arnold, USDA-SCS

H H Bailey, University of Kentucky

S. W Buol, North Carolina State University

V. W Carlisle, University of Florida _
D. M Gossett, University of Tennessee - Knoxville
W H Hudnall, Louisiana State Uni versitK

A D. Karathanasis, University of Kentucky

E. G Knox, USDA- SCS

W. G. Lynn, USDA-SCS .

H F. Perkins, University of Ceorgia

E. M Rutlege, Universityof Arkansas

B. R Smth, Clemson University

L. P. Widing, Texas A & M University
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AGENDA
Southern Regional Soil Survey Work Group

Compbell House Irm
Lexington, Kentucky

Thursday, June 12. 1966 — H. F. Perkins, Presiding

12:45 P, M — Progress on revision of Seil Taxonany: S. W Buol

1:20 P. M. — New i deas on shrink-swellpotential in
soils: L. P. Wlding

1:50 P. M — "Soil Survey Horizons": B. R Smith

2:00 P. M — Cooperative research with French on paleoclimates
and red soile: W, ¥l Hiudnall

2:10 P. M. - Qther reports, announcments, and di SCUSSi on

2:50 P. M, — Election of representatives t0 Committee on
Amendments to Soil Taxonomy

2:56 P. M - Electionof chairman ard secretary of group for
1986-1988

3:00 . M -- Adjourn

This nmeeting is open to all participants of the soil survey work-
planning conf erence.
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REPORT OF THE SOUTHERN REGIONAL SOIL TAXONOMY COMMITTEE
June 1, 1986

Action Taken

May 15, 1986 - received from John Witty - question on classification
about use of lime to reflect soil moisture regimes. I sent John
another copy of a proposal to make this change from several years
ago. We need more work on soil moisture regimes.

March 12, 1986 - sent to Southern Regional Taxonomy Committee.
Proposed to add to Fraglossudalfs, the definition, the distinction
between Typic Fraglossudalfs and other subgroups and the description
of the subgroups. Answers due to me by May 2. A few questions to
answer before submitting.

November 19, 1985 - comments to R. Arnold answering an inquiry on a
proposal from the 1970°s to amend Ultic Paleustalfs by changing the
distinction. We had recommended this change earlier. It was in the
1978 list of changes that were recalled, but we did not revert to

the earlier definition. We recommended again that the earlier change be
made .

October 8, 1985 - comments to R. Arnold from the Southern Regional
Taxonomy Committee proposing an amendment in the definition of the
calcic horizon and petrocalcic horizon. We were notified that the
proposal was not recommended by any of the other regional
committees. There was a suggestion that we could submit the
proposal to ICOMID if we desired. I am proposing an Aridisol soil
correlation tour with the West region. We hope to make the trip an
international function.

November 18, 1985 - comments to R. Arnold from Southern Regional
Taxonomy Committee proposing that the implied subgroup Ustic
Quartizipsamments be added to Soil Taxonomy.

August 26, 1985 - comments to Arnold on why the term 5 YR or
yellower is in the distinction between Typic Paleudalfs and other
subgroups. Answer from R. Fenwick that no reason was found and that
it would be removed.

June 5, 1985 = comments to R. Arnold from Southern Regional Taxonomy
Committee on proposed changes in Haplaquods. The comments were on
changes recommended Jan. 25, 1983 by the S.R. Taxonomy Committee.
These changes were made on amendment Issue No.7, October 15, 1985.

June 5, 1985 - comments to R. Arnold With a recommendation to

approve our Jan. 25, 1983 recommendation on Fragic and Fragiaquic
Paleudults. These changes were approved on the amendments Issue No.7,
1985.

March 20, 1985 - comments to Richard Fenwick on an earlier

recommendation to key siliceous mineralogy to Quartzipsamments. These
were approved on amendment Issue No.7, 1985.
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11. Committee Members

Term Expires at the

Work Planning Conf. or State Federal

in May of Interim years Representatives Representatives
1985 Dr. B.L. Allen Donald Hallbick
1986 Dr. David Lietzke Darwin Newton
1987 Dr. Wayne Hudnall Wade Hurt

1988 (Term began in 1985) Dr. Bill Smith Larry Ward

Elected at the 1986 Southern Regional Technical Work Planning

Conference

Term Expires at the

Work Planning Conf. or State Federal

in June of Alternate years Representatives Representatives
1989 Dr. A.D. Karathanasis  John Robbins

1990(Terms begin in 1987) Dr. Mary E. Collins B. Arville Touchet

58



NCSSC

Lexington, KY
June 10-20, 1986
J.E. Witty

SOIL TAXONOMY AND THE INTERNATIONAL
SOIL CLASSIFICATION COMMITTEES

The purpose of this report is to review the activities of the International
Soil Classification Committees and to encourage active participation in these
committees. I am also leaving plenty of time for questions to make sure that
I cover as much as possible the topics in which you are most interested.

The committees were organized to help coordinate the improvement of Soil
Taxonomy and to make it a comprehensive system. The committees have an open
membership and the chairmen of the respective committees correspond with the
membership by '"Circular Letters."

I believe it is fair today that most of the committees have concentrated on
trying to make soil taxonomy more useful in areas where little soils data was
available at the time it was published. Soil Taxonomy is considered a

de facto international soil classification system, and | think this is due to
the work of the committees.

I believe we all benefit from maintaining soil taxonomy as a comprehensive

system. If we had looked only inward, in other words, if we had only
considered the soils of the U.S. when developing and maintaining soil
taxonomy, the committees would not have been needed. 1 like Guy Smith"s

thoughts on why we should look "outward" for help with Soil Taxonomy. He
writes: "A comprehensive system should let us see the soils of the United
States in better perspective." He continues, "IT one develops a
classification of the soils of a single country, he will only by accident
develop a classification that will be useful in other countries...A
classification developed for a country becomes warped by the accidents of
geology, climate, and the evolution of life in that country, and is apt

to reflect soil genesis in a manner that appears distorted to one familiar with
the soils of a different country..." In his opinion a comprehensive system
should also aid in the transfer to this country of experience gained in other
countries.

There are 8 International Committees, as follows:

ICOM on Low Activity Clay (ICOMLAC) chaired by F. Moormann;
ICOM on Oxisols (ICOMOX) chaired by S. Buol;

ICOM on Andisols (ICOMAND) chaired by M. Leamy;

ICOM on Moisture Regimes (ICOMMORT) chaired by A. Van Wambeke;
ICOM on Aridisols (ICOMID) chaired by A. Osman;

ICOM on Vertisols (ICOMERT) chaired by J. Comerma;

ICOM on Wet Soils (ICOMAQ) chaired by J. Bouma; and

ICOM on Spodosols (ICOMOD) chaired by R, Rourke.

M~ o1& WM
. e v v P
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The International Committee on Low Activity Clay completed its mandate about
two years ago. Since that time the proposal was sent out by the Soil
Conservation Service for testing. Last winter the comments were evaluated and
incorporated into the final amendment. Through the spring incorporated into
the final amendment. Through the spring it has gone through additional
testing, with a few changes made. The amendment is essentially ready to be
released, but Frank Moormann made a special request to look at it one more
time before we release it. We are waiting for his final comments.

The major changes resulting from this amendment are:

1. The introduction of a new diagnostic horizon, the kandic horizon, which
is identified on the basis of (a) havin a clay increase similar to that
defined for an argillic horizon, and (b3 having a CEC of 16 meq/100 g of clay
(In some cases the kandic horizon will also be recognized-as an argillic
horizon), and

2. The introduction of "kandi" and "kanhapl™ great groups of Alfisols and
Ultisols. These great groups parallel the "pale" and "hapl" great groups,
respectively, concerning clay distribution with depth.

In the United States the approval of this amendment will have the greatest
impact on classification of the soils in the Southeast. A few soils in
California and Hawaii will also require reclassification. It is difficult to
evaluate the true benefits of reclassifying our soils on the basis of this
amendment, but surely it will facilitate the transfer of information about the
management of these soils from other parts of the world. It will also
emphasize the main limitations of these soils.

The International Committee on Oxisols is putting the final touches on the
ICOMOX proposal before submitting it to the Soil Conservation Service to send
out for final testing. The ICOMOX committee has been active for about 8
years, and 16 Circular Letters have been published.

The V111 International Soil Classification Workshop was held in Brazil on
Oxisols in May, 1986. Approximately 70 fulltime participants attended the
workshop, which included both paper sessions and examination of Oxisols in

the field. The field tour was conducted between Sao Paulo and Brasilia. where
22 pedons with complete characterization data were examined and classified.
The purpose of the workshop was to help solve the remaining problems with the
Oxisol proposal. 1 thought the workshop was very successful. and good
agreement was reached concerning the final format of the proposal.

Acceptance of the ICOMOX proposal will have little impact on the
classification of the soils of the United States, because the SCS only
recognizes about 39 soil series classified as Oxisols. These are in Puerto
Rica, Hawaii, the Trust Territory, and Guam. It appears, however, that all 39
series will require reclassification.
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The International Committee on Andisols was established in 1978 after Guy
Smith prepared a report recommending that a new order, Andisols, be
established. Progress has been steady with this committee, and hopefully it
will submit its final proposal to SCS by late 1987.

Two events have been scheduled to aid in finalizing decisions. The Tfirst is
an International Soil Correlation Meeting which will be held July 20 to 31,
1986 and will be the first such meeting held of this type. At this meeting we
will concentrate on examining a wide range of "Andisols™ in ldaho, Washington,
and Oregon. Participation in the International Correlation Meeting is
restricted to about 40 people mostly for logistical reasons - one being that
only one bus will be required. The correlation meeting will not be as
"international”™ as the workshops, in that only 4 other countries will be
represented besides the U.S. Most of the participants will be from the West
or Northwest.

The second event is the 9th International Soil Classification Workshop
scheduled for July, 1987 in Japan. At this workshop decisions should be made
on all remaining problems with the ICMAND proposal, and the final proposal is
expected to be received by the SCS in the fall of 1987.

The International Committee on Moisture Regimes has been "on hold" for the
last 3 or 4 years. In 1982 the committee had decided that they had done about
as much as they could do based on the current research on soil moisture at
that time. SCS has not followed up on the committee®s proposals. The
proposals consisted basically of subdividing the existing soil moisture
regimes into three subclasses each. We are trying to revive the committee to
either develop a new model or improve the Newhall Model. It is generally felt
that we could test the ICOMMORT proposal, but we need a better mechanism or
applying the limits when making soil surveys.

Ron Paetzold is working on soil moisture and temperature regimes and is making
an inventory of the ongoing and completed studies conducted in the U.S. He
will also help evaluate existing models to determine if it is practical to use
or modify them for use to estimate soil moisture and temperature regimes. Two
possible models are the SPAW model developed by Keith Saxon of Pullman,
Washington, and the CREAMSTAX model, which is a modification of the CREAMS
model .

The International Committee on Aridisols has progressed slowly. The third
International Soil Classification Workshop was held in Svria and Lebanon in
1980 to address the taxonomy of soils in arid zones of Tow latitudes. The
workshop was quite a success as far as identifying problems in the management
and classification of these soils. but there was a lack of significant
follow-up by ICOMID. Recently there has been an increase in activity, and
currently there are plans to hold an International Soil Correlation Meeting on
Aridisols in 1987 in the Southwestern part of the U.S.

Inthe past the committee concentrated on Aridisols with accumulations of
carbonate and gypsum and tried to define a couple of new diagnostic horizons,
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the hypergypsic and hypercalcic horizons. Now there is a more general feeling
that the whole order should be examined. At present there are only two
suborders recognized, but if the Orthids, for example, were split into
Calcids, Gypsids, Salids, etc., more meaningful groupings could be made at the
great group and subgroup levels.

The International Committee on Vertisols is completing its mandate, and the
chairman is preparing the final ICOMERT recommendations to be submitted to the
SCS. After receiving the recommendations we will send them out for worldwide
testing.

Some of the major changes being recommended by ICOMERT are: Deletion of gilgai
as a criterion for recognizing Vertisols; introducing an aquic suborder;
discontinuing the use of pellic and chromic great groups based on color and
introducing dystric, eutric, duric, and salic great groups.

The International Committee on Wet Soils had a slow start under the
chairmanship of Frank Moormann. He aathered a lot of introductory information
but never had the time to prepare a circular letter. In 1984 he submitted his
resignation as chairman and recommended that Johan Bouma be designated as the
new chairman. We followed up on his recommendation.

Since Johan became chairman, he has distributed 4 Circular Letters and
generated a lot of responses. Some of the major questions are: (a) Should the
aquic moisture regime be defined on the basis of saturation only or should it
require saturation and reduction? (b) Should the pseudogleys be distinguished
from the groundwater gleys at a high level? (c) Should drained soils be
distinguished on the basis of taxon criteria or phase criteria? {d) Should
soils that are saturated for periods of time, but do not become reduced be
recognized at the subgroup level? (e) Should morphometric criteria be used to
define aquic suborders, or should they be identified on the basis of measured
periods during which they exhibit reducing conditions or on the basis of depth
and season of watertable? Dr. Bouma is planning to complete his mandate by
1988.

The International Committee on Spodosols has had a difficult time. Ted Miller
was selected as chairman when the committee was first established. He
resigned, however, when he retired from the SCS, and Bob Rourke accepted the
chairmanship. A large Spodosol data base has been established, and the data
base is being manipulated to test different hypotheses. A major problem,
however, is that the data base, for the most part, is based on our standard
soil analyses, and it has been manipulated to death over the last 20 years.

We need new analyses to test the Spodosols, and certain Universities and
Countries are trying new analyses but they are very expensive to screen. Some
of the new test may give good separation among the local soils tested, but the
tests disintegrate when a wide spectrum of soils are used. The only thing on
which we can get good agreement is that if it looks like a Spodosol we should
classify it as a Spodosol.
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This completes my discussion of the established ICOM's, Recently, however, we
have received recommendations to establish two more ICOM's, one on soil
families and the other on Histosols. The one on soil families would be a
follow-up to Ben Hyjak"s work on soil families. The other would be to fill in
gaps in the Histosols at lower latitudes.

At one time it was thought that additional committees should not be
established until most of the established ones had completed their mandates.
Overall, 1 think the committees have been quite successful. It is not a very
efficient approach to improving Soil Taxonomy, but I do not know a better one.

Group Discussion and Questions ---
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INTERNATIONAL COMMITTEES ON SOIL TAXONOMY

ICOMLAC - International Committee on Soils with Low Activity Clay

Or. Frank Moorman, Chairman 1976-1984. Fourteen newsletters. The Tfinal

report or proposal was written by Dr. Richard Guthrie. Now being checked
by Dr. John Witty. Will have Kandi great groups at less than 16 meq/100
grams clay. We will need subgroups at less than 24 meg/100 grams of clay

in Mississippi, Louisiana, Texas and Arkansas.

ICOMOX - International Committee on Oxisols

Dr. Stanley Buol, Chairman, who took over from Dr Harry Eswarin a few
years ago.

ICOMID - International Committee on Aridisols

Dr. A Osman. Chairman. Several newsletters. The last proposal sent by
Nichols to representatives in Oklahoma and Texas, December 3, 1985. If
you want a copy, let me know. We are proposing a U.S. tour in September
or October of 1987 and hope to make it International in scope. Before
that tour we need to do some work to get "our act" together here in the

U.S.

ICOMERT - International Committee on Vertisols

Dr. Juan Comerma, Chairman. Four newsletters. Possibly close to a
proposed amendment.

ICOMAND = International Committee on Andosols

A tour in the western U.S. July 20-31, 1986.

ICOMAQ - International Committee on Soils with Aquic Moisture Regimes.

Dr. J. Bouma. Chairman. Three circular letters. This is a very important
committee for the South. | propose a tour for us to get our ideas

together.

ICOMOD - International Committee on Spodosols

F. Ted Miller (now retired), Chairman. Several newsletters. Possibly
close to a proposal.

JOE D. NICHOLS
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Committee 1 -goils Laboratory Data Bases

Charge 1. Develop an updated status report and summary of data
bases currently used in formatting and cataloging
available laboracry data.

Physical and Chemical Data

The National Soil Survey Laboratory (¥sSL) in Lincoln, Nebraska
has laboratory data stored in three different formats. These
data are stored on the Nebraska statehouse computer. For all
three data formats, a program is available that will print a
characterization data sheet in 102 column format. For data
collected since 1978 an interactive program has been developed by
the NSSL that can print several styles of data sheets and produce
an ASCII dump of the file in 80 column format. Newer portions of
this program are still in the testing state.

At this time the data on the Nebraska statehouse computer can
only be accessed by SCS personnel through 1200 baud asynchronous
dial up ports. No high speed asynchronous cabilities are
available to anyone at this time. This program could conceivably
be made available to cooperators through "Agnet®, which is also
based on the Nebraska statehouse computer, but this option is not
being pursued at this time.

All NSSL Laboratory data are stored in unformatted direct access
files. Data stored in this format cannot be easily transferred
from one computer system to another. The IRM staff at the SCS
South National Technical Center is working with the NSSL to
combine all three NSSL forms into a common sequential ASCII
format. This work is being done on the USDA computer in
Washington, D.C. and will require about one more year to
complete.

Engineering Data

At the present time engineers in the SCS have two data base
programs for engineering soil test data. However, neither has
received extensive use.

A system was developed for storing soil mechanics data on the
Harris. However, due to severe limitations for manipulation of
the data, the system received very little use. Recent efforts to
reactivate it have been unsuccessful and the program has probably
been destroyed.

The West NTC is presently using the Symphony spreadsheet package
on an IBM PC for engineering data. The SNTC SML has not
?ttempted to use it because of a lack of hardware at a convenient
ocation.
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& have obtained soil engineering test data (Estp) from State

H ghway Departnent and SCS Soil Mechanics Laboratories during the
coarse of progressive soil surveys for many years. Most of the
data was nmade a part of the published soil survey reports and
were used to develop the "Estimated Soil Property" section of the
soil interpretation records for soil series.

During the time frane of about 1975 to 1978 a conputer program
was available for entering, storage and report generation (Table
R) for the data. Data from about 679 pedons were entered into

t he vashln%ton Conputer Center. The program became inoperative
in abo%tll 78 and recent efforts to revise it have not yet been
successful .

The following is an estimate of the amount and format of these
data in the SNTC

2. Fromabout 1979 to the present the ESTD were encoded on
Form SCS-SO-10, revisions 10/78 and 5/82 (exanples are
attached). These forns are very simlar but have sone
differences in the "B" lines. There are about 400 sets of
data in these formats on file at the SNTC Soil Staff and
about 200 additional sets were forwarded to the NSSL.  This
data was checked during the final correlation process and
can readily be entered into conputer storage.

b.  From about 1975 to 1979 the ESTD were encoded on Form SCS-
SO -10 dated 9/74 (attached). This formdiffers fromthe
| ater revisions by not having nmost of the "B" line
information requifed to generate a conplete data index.
About 600 sets of data in this format were sent to the
NSSL. Sone updating of these forms will be required before
entering into conputer storage. It was in this time frame
that part of the data was entered into the WC.C.  Some
states stored data only from ongoi ng soil surveys whereas
others entered data from both ongoi ng and previously
conpl eted survey areas. The status of the stored data is
not_anmn but a listing of pedons entered by each state is
avai |l abl e.

c. Based on a quick inventory of our files, there is an
estinted 1,200 sets of data that have not been recorded on
SCS-SA-10 fornms. Most of this data is in table form
suitable for publication in a soil survey manuscript and
nost were published in the county soil survey reports. The

encoding of this data will in nost cases, require checking
of the correlation and the addition of "s" line
i nformation.
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Index of Soil Laboratory Data (80I-B)~ SNTC

1. NSBL Data - In April, 1984 the states were sent a printout
of Taboratory data and facsimile S0I-& forms for 611 pedons
proceesed from 1978-1982. They were asked to update the
S0I-8 and return them to the N3SL for use in updating the
Soil Survey Investigations Index. All but three states
have completed their review. Since this update we have
made an effort to review and complete all 30I-8 forms
submitted during the review of field correlations and
forward a copy to NSSL. With the exception of the 1978-82
data from three states the index should be current.

2. State Experiment Station Data - The states are completing
S0I-8 forms for state data at the time of final
correlation. Since about 1981 we have maintained a copy of
these forms at the SNTC. They have been checked and can
readily be entered into a data base index similar to that
used by the NSSL.

CAMPS Project

The Computer Assisted Management and Planning System (CAMPS) is
designed to facilitate operations in USDA Soil Conservaton
Service (3SCS) field offices by providing a set of integrated,
computer assisted tools for use by District Conservationists and
their staff. CAMPS is based on the concept of a central database
containing most of the data elements used in daily operations.
Supporting this database is a collection of computer software
that organizes, maintains, and presents the data in an effective,
easy-to-use manner.

At present, the two major parts, or “data sets” of the central
database are the Client Operating Records (COR) and the Soil
Survey Area data (SOILS).

The Basic Data Sets

COR - The COR database was developed to enable field offices to
store, retrieve, and report data about their clients’
conservation needs and the field office’'s accomplishments.

SOILS - The SOILS database integrates most of the commonly used
types of soils data making the data easier to use in decision
making processes. The database is derived from the data fields
used in the soil survey, the 80I-5 and the S0I-6. These files
are combined in a national database called the National Soil
Survey Database. Data for the county or counties served by a
field office are downloaded from the national database as single
phase interpretations to create a standard SOILS database for the
field office.

The map unit symbol is the major link between SOILS and COR. CGR
provides a list of the map unit symbols for a client's field.
SOILS supplesies extensive soil data for each map unit for use in
evaluation and planning.
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Currently there are no laboratory data in CAMPS, but the system
does allow for the development and inclusion of modules to handle

laboratory data.

Mineralogy Data

The Southern Regional Research Committee S-152 reviewed the final
report "A Review of the Family Category in Soil Taxonomy” which
has been distributed and is available through Ben Hajek, Auburn
University. We have attached the Annual Progress Report of the
Southern Regional Research Committee 5152 for your use. As you
will note this report, under, the section “Work needed for
Completion”, provides very specific items used for laboratory
data and proposed suggestions for data transfer.
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System 2000 Project

Two databases are located at the USDA Fort Collins Computer
Center (FCC) that use System 2000 (82K} database management

software.

Databases are National Soil Survey area database (NSSAD), SOILS-5
Interactive Database (SOILS-5).

The NSSAD combines the SCS-SS-6's and the SOILS-5 forms in the
U.S. Any information the SOILS-5 form is available through
interactive terminals via telenet.

In addition, two demonstration databases are available. One is
SOILS which is the soil survey demo database and consists of the
11 counties tested in the first CAMPS trial. The second one is
FIVE which is the SCS-SOILS-5 demo database and consists of the
first SOIL-5 record numbers in each state. These are designed to
test query commands.

Charge 2. Serve as a sounding board to respond, aid, supplement
and review efforts of the SCS South National Technical
Center as formats are chosen and software developed for data
storage on a regional or national level.

Physical and Chemical Data

The effort to combine and edit the three NSSL data sets is an
intermediate step in creating a combined national database that
includes data from National Cooperative Soil Survey State
Laboratories. The final format for all parts of this combined
intermediate databse have not yet even been determined. However,
any information we can get from the NCSS cooperator concerning
their automated systems and types of output will aid us in
designing an intermediate system that will require the least
amount of modification in adapting it to a national system.

In April a letter was sent to the Southern Region NCSS State
Laboratories asking for any information they would be willing to
provide about their existing data systems and output. Of great
Importance at this time are examples of each states pedon
characterization data sheets, what analysis and methods the state
labs use, and any coding schemes used in their computerized
databases Using the received state lab reports as sample sets of
data, the work of consolidating state data within a centralized
data system seems practical and achievable. All states will
provide IRM staff with such sample reports.

Engineering Lab Data

Charlie McElroy, Lorn Dunnigan, and Dorn Egley met on July 24,
1985 to discuss engineer databases. Their decision was to wait
until the SOILS Lab database that Dorn is working on is finished
and modify it for engineer data and use. It was agreed that
complex engineer database data needs to be kept separate from
SOILS data.
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State Soil Survey Database (35D)

A maj or conponent of CAMPS is the soil database. The validation
and subsequent downl oadi ng downl oading of the soil data to the
field office systemw ||l eventually be the responsibility of the
state. In order to facilitate this activity, state soi

dat abases wi |l be devel oped.

Plan are to begin testing the al pha version of 3sSD's using FOCAS
equi pnent now in place in five state SCS Ofices. Test wll be
done in June and July, 1986. If all goes as planned, the system
?bgé be available to all states for inplementation in the fall,

The test will be in the follow ng states: California, Colorado,
Kansas, Arkansas and Mai ne. Test will also be done at the HNTC's.

During the pilot tests, data will be downl oaded fromthe soils
dat abases at the Fort Collins Conputer Center. Later, the data
will be downloaded in %3D's directly fromthe soils databases at
|l owas State University, Ames, |owa.

Each test state will be provided the follow ng data sets:

- SOLS-5 data for all soils owned by the state

- series descriptions (0SEDS) for all series used by the

state

- map unit records for at least 5 survey areas
At this time the 3SD database does not contain any |aboratory
data, but nodules will be developed to provide for its
inclustion.
It is suggested that the conmmttee consider and make _ _
recommendations on the follow ng itens concerning the Engineering
Soil Test Data (ESTD/SOI-10)

1. Does the projected use of ESTD warrant devel opment of a
data base?

2. What priority should be placed on its devel opment
relative to other data bases?

3. Wiat are the anticipated use (outputs)?

4, What form of database will best accomodate the
uses?

5. What hardware (Harris, FOCUS, etc.) should be used?
6. Who should coordinate the effort?

7. Wio will have access?
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RECOMMENDATIONS:

1.

Continue and complete reformating of the 3 combined
NSSL data files. Retrieval techniques will be provided
on USDA Washington computer and access to files can be
made via batch requests or user written SAS or
Easytrieve programs. Tape copies of the data set,
along with the necessary documentation could be
provided for SCS and NCSS cooperator use.

Reformat state characterizaton data files and
imcorperate with NSSI. data providing a centralized
laboratory data file. This will be accomplished by
selecting trial states for reformat testing and
development guidance will be provided by this committee
or other similar appointed committee.

That this committee be continued to carry out
recommendation in 1 and 2.

That this committee report be accepted by the South
Technical Work-Planning Conference body.
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ANNUAL PROGRESS REPCRT
SOQUTHERN REGQ ONAL RESEARCH COWM TTEE
S-152

ALABAVA AGRI CULTURAL EXPERI MENT STATI ON

Project: Significance and Distribution of Mneral Conponents in
Sout her Soil's

Department: Agronony and Soils Departnent.  Auburn
Uni versity, ‘Al abama

Personnel :  Ben F. Hajek
Nature of Research and Principal Results:

The soil mneral map was revised and many correlation decisions
were made. A new work cggy was drafted on which are included
each state's map unit synbol consists of a letter or letters
representing mneral assenblage names. The nanes are given in
the attached mneral map | egend.

Definitions of mneral assenblage classes are in the attached
copy of a portion of a final report on soil famly criteria. The
report was prepared by B.F. Hajek for the Soil Conservation
Service. Sone committee nembers may have this report as it has
received wi de distribution.

Work Needed for Conpletion:

Included in each report to the state, there is a copy of your
state mneral map and a table report of map unit symbols,
assebla?e symbol s, coarse nlneralo?y, fine mneral ogy synbols,
regi onal soil association synbols for the delinations and M.RA
symbols.  Each state representative should review the
correlations nade by me, often with benefit of little data and
know edge of the area, and revise them and delination lines if
needed.  Change the cap letter assenblage class to one that best
represents the mneral conmponents in the three or four soils that
are nost extensive in the area represented by the delination.
Doni nant soils have been supplied to you earlier. They were
given by MLRA, based on the nobst recent NR

Chemcal, physical, and mneral ogical data were obtained for
major soils In MLRA'S With the assistance of USDA-ARS, SCS
personnel at Tenple, Texas and the SCS staff at Lincoln,
Nebraska. \Wen map unit assenbl age cl asses are revised and
resubnitted to the chairman, the NSSL data will be sorted by
class and the floppy disk wll be distributed for review

The following is a description of the National Soil Survey Lab

data file planned for inclusion on disk in the regional mneral
map document.
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The NSSL soil data proposed for distribution on floppy disk is a
subset of the main NSSL data set. Two selections were made on
the main data set. The first selected by MLRA for malor soils
found in the Southeast region of the United States. The second
selected only certain information fields fromthose in the NssL
data set. The fields selected (in order) were: upper depth,

| ower depth, clay, silt, sand, carbon, iron, calcium magnesium
sodium potassium  alum num KR40AC CEC, CaC03, H,0 ph, 1/3 bar
water, 15 bar water, NSSL sanple ID, state, series MLRA,
subgroup, (famly - particle size, mneralogy, reaction,
tenperature), clay pd 7 CEC, clay ECEC, and m neral ogy codes.

The data file is on a 51/4 inch MS-DOS2.xx 9 sector double

si ded, double density diskette (360 K). It occupies about 186 K
bytes. The internal file strucure is one line per record comm
separated data. Extra spaces have been renoved fromall fields
except mneralogy, so line lenghts are variable. The |ongest
lines are around 220 characters. An entry is present for al
fields in each record, so it is relatively easy to nodify the
data format. (Dummy entries in numeric fields are zeros, spaces
are used in text fields). Three sanple records are shown bel ow.
Al'l have been split to fit on an 80 columm page. No state

| aboratory data has been subnitted.

2?é50,56.1,15.9,28.0,0.6,2.6,10.8,8.E,G.E,D.Q,G.E,EE.i,O,5.§,25.E
y19.35,

790947, TX, BONTI,080,AUSPAUL,126,%4,2,18,44,74,36.90,15KK

AM ~ 3MM 2**25KK36*%53Q291FK 6FP~10P

1CL-1BT-~1 EP=1 ZR-**65K022F063

27,57,60.4,%5.9,3.7,0.3,0,1.9,1.9,0.0,0.2,6.6,16.8,0,4.6,0,2
2.4.833%71 . _
KY.FREDERICK.128.UUDPAAA,114,34,2,16,27.81,17.55, 15KK 3MI
3VR 297 1%*25KK30%*54Q786BT 3TM 30P 3MS 3FK 2ZR
1PO-1**65F079

151,195,54.5,25.4,20.1,0.1,0,6.6,6.%,0.9,0.2,0.6,18.7,0,5.4.
0,21.1, 833440, KY.
NICHOLSON,121,AUDFRAA,106,34,2,16,34.31,26.79, 15KK 4VR 2MI
1¥*25KK44*%54Q285BT 40P 3MB 3FK 3ZR 1 AM-1TM-1%**65F080K0 8
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Committee

Charge 1.

Menber s:

COMMITTEE || -- LABORATORY METHODS AND AMALYSIS

B. R Smith, Chairnan G L. Hicknman

H H Bailey J. H Kimble

R |. Barnbhisel W. Cc. Lynn

B. J. Carter C H MEroy

M E Collins . Ratcliff

C. A Ditzler R Rehner

B. F. Haj ek Je M Robbins, Jr.
W G Harris L. P. WIding

Devel op a system for exchange of |aboratory sanples anong | abora-
tories in the South Region with the objective of deternining

variability within and between laboratories for common procedures.

Response to Charge 1.

A questionnaire was distributed to the soil survey charac-
terization laboratories in the states of the South Region. The
questionaire asked if personnel of the |labs would participate
in a" exchange and anal ysis of soil sanples, how many sanples
each state should contribute to be exchanged, what anal yses
shoul d be performed and the nethods that should be used for the
analyses, whether the labs routinely use procedures and nethods
that are different from those in Soil Survey Investigations
Report No. 1 (ssIR 1), and to list those that are different and
how they differ. Responses were received from 11 of the 12
states, and 10 states indicated that they would participate in
a" exchange and analysis of soil sanples. Most  respondents
suggested that each state contribute 1 or 2 sanples to such a"
exchange, although two suggested 3 to 5 sanples. Analyses and
net hods suggested are listed in Table 1. Respondents all
i ndicated that for nost analyses they used SSIR 1, with very
mnor nodifications in some cases. Oher nethods are used for

sel ected analyses by a few |abs.
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TABLE 1. Analyses and Methods Suggested for Soil Sanple Exchange.

Anal yses Met hods*

Particle size Al
Hydr onet er - Day
(one state)

CEC 5A1
Met hod 19-hg Handbook 60
(one state)

Sum of cations 5A3a, 5a3b
Extractabl e bases 531

Ca 6Nz2e

Mg 602d

Na 6P2b

K 6Q2b
Extractable acidity 6H1
Base saturation 5C3
Extractable Al 6d e
pH 8C1la, 8Ci1c, 8C e
Organic carbon BAla, ©OA2

Dry conbustion-Nel son &
Sommers (one state)

CaC03 equivalent (three states, on 6Ele

sanpl es where appropriate) Gasonetric-Dreimanis (one
state)

El ectrical conductivity (two states, 8Ata, BA3la

on sanples where appropriate)

Conparison of air-dried ws. noist
sanples for soils of narshes for

anal yses of exchangeable cations, pH,
and EC (two states, on sanples where
appropriate)

Cay mneral ogy Methods currently used by
each characterization |ab

e SSIR 1, 1972 Revision unless otherw se stated
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It was decided to use the methods and procedures contained
in SSIR 1, 1972 revision, rather than those in ssir, 1984
revision. Sone of the analyses outlined in SSIR 1, 1984
revision, require the use of an automatic extractor, and
several of the laboratories in the South Region do not have an
automatic extractor
Recommendations for Charge 1

It is reconmended that a linmted sanpl e exchange be done
anong the characterization laboratories, including the National
Soil Survey Laboratory, in the South Region. The soil sanples
to be used will be selected from those in the reference set
collected by the soil mneralogy work group and that are now
stored in the agronony department at the University of
Kentucky. Approximately 10-12 of these soil sanples wll be
used for the exchange.

Anal yses to be performed wWill bethose listed in Table 1
that are required to determne chemcal, physical, and nineral-
ogical properties of the sanples. Results will then be statis-
tically analyzed. Each |aboratory should prepare a list of the
exact procedures used for the various analyses. This wil
al l ow conparisons anmong the characterization |aboratories to
see if there are any variations fromthe procedures in SSiR1,
1972 revision. There will certainly be differences in
techniques from deternination of clay nineralogy of the sanples
because of differences in equi pnent anong the participating

| abor at ori es.
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Charge 2. Develop a procedures and methods manual that would be adopted as a
standard for use by the characterization |aboratories in the South
Regione.

A Response to Charge 2.

The questionnaire that was distributed also asked whether
personnel of the labs would be interested in helping to devel op
a manual for the region for routine analyses. O the 11
responses received, 3 indicated an interest in developing a
manual and 8 indicated no interest in developing a nanual. The
consensus of opinion was that a new manual was not needed.
Rat her, the consensus was that all of the characterization |abs
in the region should use S5IR 1 as the procedures and nethods
manual . Several respondents suggested that a" additional
manual woul d naeke interpretation and comnparison of soil data
even nore difficult, and would tend to thwart efforts to
devel op a national characterization data base.

B. Recommendations for Charge 2.

It is recormmended that no new procedures and nmethods
manual be devel oped for use in the South Region. SSIR 1 is the
manual t hat should be used for characterization of sanples for
the cooperative soil survey program in the region.

It is further recommended that the procedures and nethods
in SSIR 1 be adopted by the Anmerican Society for Testing
Materials (ASTM as standards for soil characterization. The
National Soil Survey Laboratory should take the lead in getting

SSIR 1 adopted as standards for soil characterization by ASTM
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GENERAL RECOMMENDATIONS
It is recomrended that this comrttee be continued until such
time as the anal yses have been conpleted and statistically analyzed

and the results have been published.
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COMMITTEE 111 - SOIL INTERPRETATIONS

Committee Membership: DeWayne Williams, Chairman W. Frye
R. L. Blevins C. L. Fultz
J. F. Brasfield 0. C. Hallbick
L. C. Brockmann B. L. Harris
R. B. Brown E. N. Hayhurst
G. J. Buntley A_ Hyde
E. L. Cole H. J. Kleiss
S. Coleman J. D. Nichols
T. Coleman W. E. Richardson
W. H. Craddock J. M. Soileau
J. L. Driessen C. M. Thompson
R. T. Fielder K. Wells
Charge 1. Develop rating guides for selected uses that are not

currently being rated.

A. Response to Charge I

The committee used the suggestion of the steering committee to
develop draft rating guides for no-till and herbicide use. In
addition, the committee added soil reconstruction material. These
three drafts are presented here as Table 1 - No-Till, Table 2 -
Features Affecting Herbicide Selection and Usage; and Table 3 - Soil

Reconstruction Material.
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NO-TILL

No-till is a type of conservation tillage. The soil is left undisturbed
prior to planting. Planting is completed in a narrow seedbed
approximately 1 to 3 inches wide. Weed control is accomplished primarily
with herbicides.

fhose features important in no-till operations are wetness or ponding and
the need for drainage, texture. flooding, available water capacity,
permeability, salinity, sodicity, coarse fragments, susceptibility to
water erosion and slope.
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TABLE 1. NO-TILL

PROPERTY LIMITS FEATURE AFFECTING
1. Depth to water table (Ft) < 15 Wetness
2. Ponding + Ponding
3. Flooding Common Flooding
4. USDA Texture (Surface layer) SC, SIC. ¢ Clayey
€os, S, LS, Sandy
LFS, LCOS
Muck, Peat Excess Humus
5. Organic Matter Content (%) §-2 Chem. Action
6
6. Permeability (IN/HR)(0-20 IN) £ 0.06 Percs Slow
7. Erosion Factor (K X % slope) a2 Erodes Easily
8. Sodium Adsorption Ratio > 12 (Natric) Excess Sodium
(0 - 40™)
9. Salinity (0 - 20 IN) >4 Excess Salt
10. Soil Compaction (Surface layer) Compaction
(g/cc)
Sandy > 1.85
Coarse-loamy > 1.80
Fine-loamy >1.70
Coarse-silty » 1.60
Fine silty > 1.60
Fine > 1.50
Very fine > 1,35
11. Fraction - 31N (wt. Pct) > 15 Large Stones
(Surface layer)
12. Avai1ab1elyater Capacity
(IN/IN) = £ .10 Droughty
13. Soil Reaction (pH) < 4.5 Acid
(Surface layer) > 7.4 Alkaline
1/

weighted average to 40 inches
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HERBICIDE USE

A herbicide is an agent used to destroy or inhibit plant growth. A number

of herbicides are currently on the market and some are rather plant
selective.

Those features important in herbicide use are texture, organic matter, and
soil reaction. Other features considered are wetness, flooding and
susceptibility to wind and water erosion.
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TABLE 2. FEATURES AFFECTING HERBICIDE SELECTION AND USAGE

PROPERTY FEATURES AFFECTING
1. USDA Texture CO0S, VFS, LCOS
(Surface Layer) S, LS, LFS, FS
LVFS
Muck, Peat
2. Organic Matter Content {%) <?
> b
3. Depth to High Water <1
Table (FT)
4. Flooding Common
5. Soil Reaction {pH) > 7.4
& 4.5
6. Erosion Factor (K x % slope) _I/ > 2
1/

may present a pollution hazard
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SOIL RECONSTRUCTION MATERIAL

Soil reconstruction material is used for upper four feet in post-mined
areas. The purpose in this rating is to predict the suitability of
materials for use in the upper 4 feet following surface mining operations.
Major consideration is given to factors that affect establishment of
vegetation.

Those features important in soil reconstruction material are texture, soil
reaction, available water capacity, salinity, sodicity, susceptibility to
wind or water erosion, cation exchange capacity, organic matter and coarse
fragments. Because much of the material to be rated may come from
considerable depths, toxic materials and acid-base balance is considered.
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TABLE 3. Soil reconstruction material to be used for upper 4 feet in post-mined areas.

LIMITS
RESTRICTIVE
FEATURE
PROPERTY GOOD FAIR POOR
1. Sodium Adsorption Ratio ra: 5-12 > 12 Excess Sodium
2. Salinity (MMHOS/CM) <8 8-16 > 16 Excess Salt
3. Toxic Materials Low - High Toxicity
4. Soil Reaction (pH) 5.6-8.3 4.5-5.5 £ 4.5 Too Acid
5. Available Water Capacity > .10 .05-.10 < .05 Droughty
{IN/IN)
6. Erosion Factor (K) .15-.24 .28-.32 > .32 Erodes Easily
£ 15
7. Wind Erod. Group - 3, 4L i, 2 Soil Blowing
8. USDA Texture SCL, CL -g; C, Too Clayey
5/ SIC,
= sC
9. USDA Texture LCOS, LS cos, S. Too Sandy
LFS, LVFS FS, VFS
10. Coarse Frag.
(WT PCT)
3-10 in. £ 15 15-35 > 35 Small Stones
10 in. < 3 3-10 > 10 Large Stones
11. Potential Nutrient > 18 10-18 £ 10 Low Fertility
Availability (CEC)
12. Acid-Base Balance & 0 -1 to -5 > -5 Too Acid
13. Carbonates £ 40 40-70 7 70 High Lime
14. Organic Matter 7 1 0.5-1.0 £ 0.5 Low Humus
15. Layer Thickness (IN) > 40 20-40 < 20 Thin Layer

5/ 1T in kaolinitic family, rate one class better if experience confirms.
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B. Recommendations Pertaining to Charge 1

The committee recommends that these guides be presented for testing.
SCS and cooperators are encouraged to solicit response to these
guides. The South NTC will serve as a clearing house to collect,
review and act on responses,

Charge Il - Summarize and report on the effective use of soil potentials
in the south region.

A. Response to Charge 11

The committee developed and sent out a questionnaire to each of the
states in the south region. All twelve states plus the Caribbean
area responded. Only one state had not completed any soil
potentials. Four states have completed only one soil potential.
The following is @ summary of the questionnaire.

Number of Potentials

Cropland * 20
Pasture 134
Woodland 5
Urban 110
Septic System 60
Range 19
Orchard 1
Other Specialty Crops _3
Total 352

* Most states have developed "quick" potentials for LESA. These are in
addition to this total.

Users
Croplands
- SCS (ard extension agents & SCD's) 7
- LESA 2
- County planning 2
- Consultants 2
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Woodland

- County planning
- SCS

- Not yet known

- Consultants

— =N

Urban

- County planning
- Federal agency
= Not yet known

- Consultants

- Contractors

s RO O

Septic System
- County sanitarians and planners 7
- Contractors 1

Other
- Specialty crops 2
= Orchard crops 1

Rangeland
- Not yet known 1

Comments:

- Results were split about 50/50 on effectiveness (and/or use) of soil
potentials.

- SCS still seems to be the biggest user of potentials--both for LESA and
planning purposes.

-~ One state reports demand for potentials, but no time for their
development.

- All seem to agree that best use of potentials is made when large numbers
of users help in their development.

- Interpretative maps could be very useful to promote soil potentials.

- Potentials are a positive approach rather than the negative that is used
in many soil survey reports.

- Potentials can be developed as supplements to older soil surveys.

B. Recoannendations Pertaining to Charge II

The committee has no specific recommendation concerning this charge
other than to encourage the development and use of soil potentials.
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Charge 111 - Evaluate Soil Properties Record developed for Texas MLRA 77
and recommend applicability for national use.

A. Response to Charge Il

The committee reviewed the subject document prior to and during the
meeting. There was general agreement that the Soil Properties
Record is an excellent vehicle to gather and record agronomic,
engineering and other needed information for a map unit under a
specified use. Exhibit A contains the Procedures Manual for Soil
Properties record.

The manual describes the format of the Soil Properties Record and
explains each entry. Standard reference materials, locally
developed guides, and computer based models may be employed to
obtain the values of the entries. The basis for several entries is
not available in current publications. For these entries, the
explanation is quite complete.

B. Recommendations Pertaining to Charge Il

The committee recommends that the Soil Properties Record be referred
to the national committee and/or national headquarters for potential
use especially in irrigated and highly intensified dryland farming
areas.

Continuance of the Committee
It is recommended that the committee be continued to explore new or

improved soil interpretations. Soil interpretations specific to
forestry, range or horticulture could be examined by future committees.
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EXHIBIT A

PROCEDURES MANUAL

for
Soil Properties Record

Texas M.L.R.A. 77
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INTRODUCTION

This manual is a guide for the assembly of Soil Property Records for the
Texas portion of Major Land Resource Area (MLRA)Y27. The location of MLRA
27 is show” on the cover. Display 1 is a Soil Property Record.

The Soil Property Record contains agronomic, engineering, and other
information for a map unit of a soil survey area under a specified use.
The records are intended to form part of the Field Office Technical
Guide. They are completed in conferences of Soil Conservation Service
field office personnel assisted by area and state office personnel.
Records may be constructed for any soil use. This manual pertains
principally to cropland.

The manual describes the format of the Soil Property Record and explains
each entry. Standard reference materials, locally developed guides, and
computer based models may be employed to obtain the values of the
entries. The basis for several entries is not available in publications
currently. For these entries, the explanation is quite complete.

The Texas High Plains, a” area about 150 miles wide by 340 miles long,
makes up the southern part of the Great Plains of the United States. This
area is nearly level to gently sloping, smooth and almost completely
devoid of trees. It is broken only by numerous shallow vet-weather lakes,
called playas, and a few shallow draws.

Rainfall in this area ranges from 16 inches in the west to 24 inches in
the east. The rainfall is limited but very timely. Most falls just prior
to and during the growing season. Selected weather data are in

Display 2. Locations of the counties in Display 2 may be determined from
Display 3.

Surface horizon texture of crepland soils ranges from fine sandy loams in
the southwest to tight heavy textured clay loams in the north and east,
which complicates water management.

Water for irrigation is almost exclusively restricted to a” extensive
underground reservoir known as the Ogallala Aquifer. There are few
surface water bodies that are able to provide a reliable source of
irrigation water.

The Texas High Plains is a major contributor to Texas agriculture. Since
1970. the 10 million acres of cropland has produced 66 percent of the
cotton, 53 percent of the grain sorghum, 72 percent of the wheat. and 82
percent of the fed beef produced in Texas. Approximately 64 percent or
6.4 million acres are irrigated.
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PROPERTY RECORD EXPLANATIOM

Headings
KHap Unit is for the specific soil survey area.

Permanent Practices gives the mechanical alterations in the land designed
to reduce erosion, to increase productivity, or to improve the feasibility
of a particular use. Commonly these practices are not included in the Hap
Unit definition. Examples are terraces and windbreaks.

Calendar Year Use gives the crop and the major cultural or management
practices that would influence the record for the calendar year of the
record. Range site and pasture species are included as well as practices
that pertain to cropland.

Rotation gives the cropping sequence or grazing schedule for the calendar
year of record, and as a minimum for the calendar years immediately prior
to and following the year of record.

Water Regime is the relative wetness or dryness of the plant growing
portion of the year of the record. The period of irrigation is excluded.
The classes wet, average. and dgy are employed. Average pertains to the
expected condition 6 years in 10. Dry pertains to 2 years in 10 on the
dry side, and wet to 2 years in 10 on the wet side.

Location_ is wusually a soil survey area that encompasses a county.

Record Number contains in the order listed the Major Land Resource Area.
the state abbreviation, the county PIPS Number, and three digits which
pertain to the chronological order of record completion within the
Location.

Use Code designates the rotation, calendar year use. and important aspects
of the operations schedule. It is designed for possible computer sorting
of the information. Mo experience has been obtained with a code. To
follow is a suggested approach.

The code would have six entries: Map Unit, Permanent Practices, crop and
practice separately of Calendar Year Use. Rotation, and Water Regime. The
Hap Unit is indicated by its numerical alphabetical order for the survey.
The code for Permanent Practices is the same as is used to document SCS
activities. The crop portion of the Calender Year Use comes from the list
that follows to be expanded as required:

CCR--corn for grain
CSL--corn silage
SCR--sorghum for grain
SSL--sorghum silage
COT--cotton
PNT--peanuts
SOY--soybean
SUP--sunflowers
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WBR--winter barley
WOT--winter oats
WWT--winter wheat
LHA--legume hay
HLH--non legume hay
PAL--fallow

The practice part of the Calender Year Use is drawn from a list of
practices each identified with a two digit number. One or two practices
may be given. If two practices are indicated, the two digit numbers are
combined to form a four digit number. If only one practice is given. two
trailing zeros are added to make a four digit entry. Rotation is
designated with a three digit entry. A list of notations for the Texas
portion of BMLRA would be assembled. A letter code is used for the Water
Regime: A--Average; D--Dry; W--Wet.

Operations Schedule gives in chronological order, beginning with the
previous calendar year. the kind and the date of operations that would be
expected to influence significantly entries in the record.

Date (backside) pertains to when the record was completed.
Compiled By (backside) gives the people with principal responsibility for
completing the record.

Columns

Line Number is the row position in the record.

Kind of Information is a short description of the entry.

Entry Numbers are alpha-numeric numbers assigned to each entry. The first
three positions in the Entry Number are arabic numbers that indicate the
kind of entry. The fourth position is a letter. It signifies the source
of the information in a general sense. Information from the map unit
record as adjusted if necessary for permanent modifications is not
dependent on the calendar year use. and so is distinguished from use
dependent values. Further separations are made within use dependent
values dependent on the source of the information. The letter
designations are defined as follows:

A. Prom the Map Unit Record with possible adjustments for Permanent
Modifications; not use dependent.

B. Use dependent; based on experience and measurements for soil
series and uses other than the one of concern, or for the same soil series
and use in another soil survey area.

C. Use dependent; based on experience and measurements for the soil
series and use of concern within the survey area of the record.

D. Use dependent; based on a computer based model.
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Entries

This section describes the soil properties listed in the Kind Of Entry
column. The entry is described in a general sense first. This
explanation may contain information on the application of the entry. The
general explanation is followed by descriptions of specific kinds of
entries. Reference materials are in the Appendix, including Soil Property
Records for a J-year rotation. and blank copies of the forms employed.
The numbers assigned to each entry are listed on the right hand side. The
Entry Descriptions are in ascending order of entry number.

Explanatory Notes:

Notes are employed in the entry descriptions to reduce repetition where

there are two or more entries that require the same explanatory
information. The Notes follow:

Note 001: WEQ refers to the Wind Erosion Equation, developed by the
Agricultural Research Service. Manhattan, Kansas. The equation gives long
term average rates of erosion.

Note 002: The Universal Soil Loss Equation (USLE) is a current model for
water erosion. The model excludes erosion by larger rills and by gullies.

Note 003: Tillage Zone Thickness extends from the ground surface to the
base of the deepest evidence of recurring mechanical disturbance by
animals or by implements, exclusive of deep plowing for erosion control.

The Upper Tillage Zone extends from the ground surface to the base of
mechanical disturbance by the most recent tillage operation, commonly 3 to
5 inches.

The Lower Tillage Zone extends from the base of the most recent mechanical *
disturbance to the base of the deepest recurring annual or near annual
tillage. Thickness may vary from 1 inch to more than 4 inches. It
commonly exhibits mechanical compaction and may be the limiting Zone for
infiltration.

Note 004: Bulk densities are for the moist soil, exclusive of rock
fragments. Measurements may be by several methods, including gamma probe,
clod, core, and excavation.

Note 005: The Erosion Productivity Impact Calculator (EPIC)is a process
model that integrates a weather generator with hydrology, soils and plant
growth to project crop yields and soil loss due to erosion. The model
operates on a daily time step and is also designed for running many years
to approximate the affects of weather variations and the long term effects
due to erosion. It is presently operated at the Grassland Soil and Water
Research Laboratory, Temple, Texas.

Rote 006: The entries Effective Hydrologic croup, Antecedent Moisture
Condition, Hydrologic Soil Cover Complexes pertain to the estimation of
runoff potential using the entry. Runoff Curve Number. The procedure for
runoff prediction is referred to as the Curve Number method. A family of

curves that relate the daily runoff and the daily precipitation have been
generated. Each of the curves has been assigned a number. The curve that,
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is selected depends on the Hydrologic Soil Croup. which is a relative
ranking of the water intake for the soil under clean tilled conditions and
after thorough wetting; on the water state or relative wetness and dryness
assumed; and on the ground surface cover. tillage practice and the like.
The approach is explained in Chapter 4 of the National Engineering
Handbook, Soil Conservation Service.

Note 007: Root depths are the distance from the ground surface to the
specified position. Root depth estimates involve generalizations from
differing amounts of field observations. In all instances, at least some
field information is available. In some instances, considerable field
information can be applied. It is assumed that root proliferation only
occurs if the water state is wetter than Slightly Dry (DS). Plant
extraction, however. may occur in the Slightly Dry state if rooting
occurred while the water state was wetter. Water state is given in the
016 entries. Rooting characteristics are addressed in Section 15.
“Irrigation.” of the National Engineering Handbook, Chapter 1,
“Soil-Plant-Water Relationships.”

Note 008: The soil has been subdivided into major horizons. The maximum
depth is determined by the base of maximum potential rooting at
physiological maturity if water is not limiting, or by a root restricting
layer.

Note 009: The set of water state classes follows. Three major classes of
water state are recognized--Dry, Moist, and Wet. Dry and Hoist are
separated at 15 bar. Wet is separated from Hoist at 0.01 bar. Three
subclasses of Dry are distinguished--V- Dry, Hoderately Dry, and
Slightly Dry. The separation between Very Dry and Moderately Dry is at 50
percent relative more than the air dry moisture, which is approximated as
0.35 times the retention at 15 bar. Very Dry soil material should be
subject to wind erosion if otherwise conditions are favorable. Moderately
Dry is separated from Slightly Dry at a water content equal to 0.8 times
15 bar retention. Drought resistant crops such as grain sorghum reduce
soil water to below 15 bar retention. For such crops. the limit between
Hoderately Dry and Slightly Dry may be a reasonable estimate for the
minimum water content.

Hoist is divided into three subclasses--Slightly Hoist. Hoderately Haist,
and Very Hoist. Slightly Hopist is the lower half of the available water
range and _Hoderately Moist is the upper half of the range. The separation
is whet-e irrigation is commonly initiated. The upper limit of Hoderately
Hoist. referred to as the Upper Water Retention, is the water retention at
0.05. 0.1 or 143 bar. depending on whether the soil material is very
coarse, moderately coarse, or finer than moderately coarse. Slightly
Moist is separated from Hoderately Moist at the Midpoint Water Retention
Difference which is half the difference between the Upper Water Retention
and 15 bar retention or 0.8 ¥ 15 bar retention, depending on the crop.

Very noist is the range from the Upper Water Retention to where the soil
material is Wet.
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¥et refers to soil material in which water films on sand grains and on
macroscopic structural surfaces are quite apparent. The soil material
glistens. A separation within Wet is made on whether free water is
present. Satiation refers to the presence of free water, which
encompasses the range from the first appearance of free water to
saturation.

Class Name Symbol Criteria
Dry D >15 bar
Very Dry DV <(.35x 15 bar retention)
Moderately Dry DM >(.35x 15 bar retention)
to (.8x 15 bar retention)
slightly Dry DS >{.Bx 15 bar retention)
to 15 bar
Moist M 15 to .01 or 0.005 bar
slightly Hoist Ms 15 bar to Midpoint Water
Retention Difference (MWRD)
Moderately Moist MM MWRD to Upper Water Retention (UWR)
Very Moist MV UWSR to .01 or .005 bar
Wet W <.01 bar or <.005 bar
Mot Satiated WN No free water
Satiated WA Free water present
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Surface Crust-Resistance/Thickness: 001

Surface crust refers to the modification of the uppermost part of the soil hy
raindrop impact, freeze-thaw, and local transport and deposition to produce
an organization that is more restrictive to low suction and free water
movement than immediately beneath. and which may offer greater mechanical
resistance to seedling emergence. Crust expression pertains to water state
estimation, Final Infiltration Rate, and Effective Hydrologic Croup.

001B,C01
The crust is removed and air dried. Specimens are 142 inch on edge and 1/4
inch thick, or the thickness of the crust if less than 1/4 inch. The
thickness includes the crust proper and any adhering soil material.
Specimens are held on edge and crushed between thumb and forefinger. Classes
are in the table to follow. A top loading balance, such as is used for
weighing mail, may he used to measure the crust rupture resistance. A bar
1/4 inch wide is placed on the scale. The specimen is crushed with the
forefinger and thumb of one hand while simultaneously applying the same felt
pressure to the scale with the forefinger of the other hand. The scale is
read upon rupture of the crust specimen.

Class Name Rupture Resistance
1bs
Absent (A)
Extremely Weak (EW) Present but not removable
Very Weak (VW) Removable; <174 Ib
Weak (W) 174 - 374
Moderate (M) 3/4 - 2
Strong (8) 2 -4
Very Strong (VS) 4 - 10
Extremely Strong (ES) > 10
Upper Tillage Zone Thickness: 002
Note 003.
002B,C01

Based on observations, experience. and measurements.

002001
Note 005. Prom EPIC Model.
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Upper Tillage Zone Density: 003

Notes 003. 004. Bulk densities are_ predictive of the final infiltration
rate. resistance to water erosion. low suction water retention, and the
general condition of the seedbed (tilth}.

003B, col
Based on observations. experience. and measurements.

003001
Note 005. From EPIC Model.
Lower Tillage Zone Thickness: 004
Note 003.

004B,C0O1
Based on observations, experience and measurements.

004D01

Note 005. From EPIC Model.

Lower Tillane Zone Density: 005
Notes 003. 004. These bulk densities are predictive of root penetration
and final infiltration rate.

0058,C01
Based on observations, experience and measurements.

005D01
Note 005. Prom EPIC Model.
Upper Subsoil Density: 006
Note 004. The Upper Subsoil is the layer immediately beneath the tillage
zone. It may be subject to mechanical compaction. IF the overlying Lower

Tillage Zone is not compacted, this layer may be the limiting zone for
infiltration. Thickness is not specified but generally is less than

6 inches. These bulk densities may affect root penetration and in some
instances the final infiltration rate.

006B,C01
Based on observations, experience and measurements.
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Final Infiltration Rate: 007

This is the rate of downward movement of water after prolonged surface
ponding. Usually the rate is constant. or the decrease with time is quite
small. The Final Infiltration Rate is used to calculate the Design Intake
Family. the Expected Net Intake, the Effective Hydrologic Group, and is
employed in the computation of field water status.

007A01
This is based on the permeability of the most restrictive layer within
40 inches of the soil surface. Values are obtained from the Soil
Interpretation Record for the soil series.

0078,C01
This is the steady ponded infiltration rate measured with a constant-head.
recording, double ring infiltrometer. A lo-inch-diameter ring is seated
in the most restrictive part of the upper horizons. The crust is
removed. A constant head of 1.5 inches is maintained and infiltration is
recorded by water level recorders. The rate is reported after ponding for
24 hours or longer. Crust expression and bulk densities of the tillage
subzones and of the upper subsoil are recorded. Display A7 was developed
from data obtained by this method.

007B,C02
The same as 007B,C01 except that the crust is present.

Design Intake Family: 008

The Design Intake Family is employed to design irrigation systems. They
are based on generalized relationships between cumulative intake rate and
time. The numerical values given are an estimate of the final intake
rate. These estimates have limitations as indicated by the following
quote taken from Chapter 5 of the National Engineering Handbook: ‘There
is no simple guideline, such as soil texture, to govern placement of a
soil in a specific group. If field experience is inadequate to group the
soils properly, field evaluation should be made.”

O0D8BACL
Prom the Soil Survey Interpretation Record and from irrigation guides for
the Major Land Resource Area.

008B ,C01
Data collected with a constant-head, recording, double ring infiltrometer.
(007B,C01). The curve obtained is compared to those in Fig. I-10 of
Section 15 of the National Engineering Handbook to determine the Design
Intake Family. |If the curve crosses several intake family curves, it 1s
considered nontypical, and the designation not NT is entered.

008B,C02
Data obtained with flowing infiltrometers; otherwise follows 008B,C0l.
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Expected Net Furrow Intake: 009

The Expected Net Furrow Intake is used to plan irrigation schedules. It
is the net amount of water that can enter the soil for the dominant set
time employed. A c¢urve is used that relates the Expected Net Intake and
the bulk density of the Lower Tillage Zone and upper Subsoil.

009A01
Prom the Soil Survey Interpretation Record and from MLRA irrigation guides.

009B,C01
Derived from data obtained with a constant-head, recording, double ring
infiltrometer (Entry 007B,C01).

009B,C02
Data obtained with a flowing infiltrometer.

Effective Hydrologic Croup: 010
Note 006. The Hydrologic Group is an estimate of steady ponded
infiltration rate for bare soil under wet condition.

010A01
The soil series Hydrologic Group from soil survey interpretation records

010B,C01
Based on Final Infiltration Rates derived from infiltrometer data using
the guidelines to follow:

Final Effective
Infiltration Hydrologic
Rate Group

in/hr

< .1 D

.1 to .3 C

.3 to .5 B

> .5 A

These guidelines only apply if the soil is moderately deep ©r deep and
free water does not occur above 20 inches. If these conditions are not
met. the Hydrologic Group for the soil series is employed and the Final
Infiltration Rate is not considered.

Much Final Infiltration Rate data are for the uncrusted condition
(007B,C01). An adjustment for crust is advisable. For soll series
Hydrologic Croup A or D, it is assumed that crust expression has little
influence on runoff. Hence. the Final Infiltration Rate measurements for
the uncrusted condition at-e used without adjustment. For soils that are
in soil series Hydrologic Group B or in C with loam or finer textured hear
surfaces, the Final Infiltration Rates for the uncrusted condition are
adjusted using the following guidelines:
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Hydrologic Croup C--Reduce the measured Final Infiltration
Rate by one-fourth if the crust is Weak and by one-half if
more pronounced than Weak. If the expression is less than
Weak. ignore the crust.

Hydrologic Croup B--Reduce the measured Final Infiltration
Rate by one-fourth if the crust is Moderate or stronger. If
the expression is less than Moderate, ignore the crust.

Antecedent Moisture Condition: 011

Note 006. Antecedent Moisture Condition is an index of soil wetness based
on the accumulated 5-day antecedent rainfall. It is used in the
estimation of the Runoff Curve Number. Three antecedent conditions are
defined: I--Dry; Il--hoist; Ill--Wet.

011B,C01
Note 009. The monthly water state (016 entries) is employed. The
guidelines to follow at-e from Texas Engineering Note, Hydrology 210-18-TX5.

I--Dry (P} O-10 inches; or Slightly Hoist (MS) O-10 inches and
Slightly Hoist or Dry 10-20 inches.

IH1--Wet (W) O-10 inches; or Very Moist (MV) O-10 inches, and
Very Moist or wetter 10-20 inches.

II--Other

011p01
Note 005. From the EPIC Model.

Hydrologic Soil Cover Complexes: 012

Note 006. This factor reduces the runoff from the bare condition
dependent. on the condition of the ground surface as part of the
determination of the Runoff Curve Number.

012B,C01
The first letter denotes the soil use, the second the conservation
practices employed, the third the amount of residue. and the fourth the
percent crop canopy. The entry codes are as follows:
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Not e 005.

Position Letter
1 F
1 R
1 S
1 C
1 P
1 W
2 T
2 0
2 E
3 B
3 P
3 G
4 P
4 G
4 B

Prom the EPIC Madel.

Runof f Curve Number:

Not e 006.

Speci fication

Fallow
Row crops
Smal | grain
C ose seeded |egunmes, neadow
Pasture or Range
Wods
Strai ght Row
Contoured, not terraced
Contoured, terraced
Not specified
Poor
Good
Poor
Good
Not specified
012D01
013

This nunber indicates the expected relationship between daily
precipitation and daily runoff.

It is based on entries 010-012.

This is calculated using 010-012 entries.

Not e 005.

Root i ng Dept hs.

Prom RPI C Mbdel .

Conmmon:

Not e 007.

rooted plants,

Based on observations,

Not e 005.

014

Di stance to the maxi num depth of common alive roots.

Prom EPIC Model.

the deepest rooting depth is enployed.

experience and neasurements.
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013B,C01}

013D01

For tap

014B,C01

014D01
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Rooting Depths, Pew: 015
Note 007. Distance to the maximum depth of few alive roots. Does not
apply to tap rooted plants.

015B,C01
Based on observations, experience and measurements.

015D01
Note 005. From EPIC Model.

AWC; Percent of AWC/State 016

Note 009. This entry gives both the available water capacity (AWC) as
computed from laboratory water retention difference plus a description of
the actual field water state over time. The field water state is
expressed both as a percentage of the available water capacity and as
water state class. The depths pertain to major soil horizons down to the
base of maximum rooting at physiological maturity or to a root restricting
layer.

016A01
The values come from laboratory water retention differences. The lower
limit of available water is taken as 0.8 x the 15-bar retention for stress
resistant crops and 15%-bar for other crops. Stress resistant crops
include cotton, grain sorghum, and wheat. Corn is a stress sensitive crop.

A procedure follows which is applicable to a wide range of soils in PE
zones 24 through 34 of KLRA 77. The opportunity times and intake rates
may differ for certain soils from those employed here.

List the significant tillage operations by month in the blanks provided in
the Field Water Status Worksheet (Display Al6-1). If there is more than
one operation, use the additional lover lines. Also. list the bulk
density of the upper or lower tillage zone whichever is greater, and give
the crust expression. Rooting depths are determined by water state by
month interval and/or the occurance of the root restricting layer. The
rooting depths must be calculated and entered in the appropriate blanks.
Additionally, transfer the Expected Net Intake from the Soil Properties
Record to the worksheet.

0l6B,C01

Evapotranspiration: REvapotranspiration (ET) for the the growing season is
commonly determined from crop specific water use curves. obtainable from
Agricultural Research Service or University publications. The ET for
grain sorghum in May is 7.75 inches. This value is entered in Display
Al6-1. Water lost by surface evaporation during the plant dormant or
fallow period is obtained from Display Al6-2. It is assumed that
evaporation during this period is relatable to the available water holding
capacity of the surface layer ortillage zone. such tables must be
developed for each county from local measurements and experience.
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Display Al6-2 has 3 categories of surface residue expressed as flat small
grain equivalent (Entry 0257: (1) High Residue--more than 2600 }bs/acre,
(2) Moderate residue--1000-2600 lbs/acre, and (3) Low residue--less than
1000 1bs/acre and commonly about 500 Ibs. Sonme clean-tilled crops are in
the Low category because of the orientation of crop stubble and lack of
canopy. As residues deteriorate, or are destroyed by tillage, the
applicable monthly residue class may change. Choose the applicable
category for each month based on anticipated residues (which can be
estimated fairly closely using the Texas Ereosion Handbook) and type of
tillage operation performed. The gquantities shown by month in

Display Alé-2 list both a percentage of the tillage zone Available Water
Capacity (AWC), and the amount in inches. These values are based on a
total AWC of the entire surface layer or tillage zone. The values assume
that no tillage is performed during the month.

The lower part of Display Al6-2 is a guide for computation of estimations
of water losses due to various tillage operations during the month.
Tillage operations are shown on the left. The assumed percentage loss of
the AWC is in the center. The right hand column gives the water loss in
inches for the particular AWC assumed. The loss is assumed to occur
rapidly so the time of the month is not a consideration.

Here is an example: BEnter Way with 3600 Ibs of flat small grain
equivalent residue and perform a disk operation on the 20th of the month.
What is the evaporation value for the month?

0.93 inches loss

i

Ray--3600 Ibs
Disk Tillage =0.53 additional loss
1.46 inches total loss

This value is then entered for the month of MKay on the EvapoTranspiration
line in Display Al6-1.

Net Infiltration: Display Al6-3 shows the cumulative infiltration for 1.
2. and 3 hours for the Pullman series in Armstrong, Carson, Gray, and

Randall Counties. Infiltration rate is based on the method described in
007B,C0Y. Similar figures would be developed for other major soil series.

Cumulative infiltration curves are stratified using the Lower Tillage Zone
bulk density. The curve for Lower Tillage Zone bulk densities of less
than 1.45 g/cc assume conservation tillage with considerable residue on
the soil surface. Clean tillage systems lead to lower amounts of residue,
higher bulk densities, and lower infiltration rates.

To make the computation, enter on the right hand side of Display Alé-3 the
appropriate bulk density listed in the field water status worksheet. Then
follow the applicable curves to the 1, 2, or 3 hour opportunity time. The
selection of the opportunity time will be discussed. Interpolate between
curves if needed and read net infiltration in inches from the left.

An analysis of National Weather Service climate data for months with
rainfall in excess of 2 inches per month coupled with field experience
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suggests that on the average free water occurs on the soil surface for

2 hours in a month. For months in which average precipitation is less
than allowable net infiltration from Display Al6-3, it is assumed that no
runof f occurs. For HLRA 77. this is generally applicable from #May through
September. To follow are guidelines for opportunity time:

For small grain. during the period immediately after tillering (about
March 15) through harvest and the fallow period, if the residues equal or
exceed 2000 Ibs of small grain equivalent. the opportunity time is
increased to 3 hours. This increase is due to the combination of
increased plant demand for water and the physical retardance to overland
flox.

For clean-tilled crops an adjustment in opportunity time is needed to
reflect the condition of the surface and subsurface as well as the common
presence of furrows which enhance runoff. If surface texture is loam or
finer, and a surface crust is present that is weak or stronger, the
opportunity time is reduced to 1 hour.

Furrow dikes increase the opportunity time for clean-tilled crops. If
furrow dikes are installed in alternate furrows. increase the value from
Display Al6-3 by 40 percent. If all furrows are diked. increase the value
by 75 percent.

For continuous wheat using a conventional disk-tillage system with less
than 2000 Ibs small grain equivalent residue, use a 2-hour opportunity
time to calculate a net infiltration. Then reduce for various thicknesses
of surface crust by the percentages to follow:

Thickness Reduction

inches percent
1132 10
2732 20
3732 35
4/32 40
5/32 60

The following is an example of the computation:

crop: Winter-Wheat. Disk Tillage
Average HMay Rainfall: 3.6 inches
Surface Crust: Weak-2132 inch thick W-27
Lower Tillage Zone Bulk Density: 1.55 g/cc

Ret infiltration from Display Al6-3 for a 2-hour opportunity time is 1.70
inches. This is reduced by 20 percent for the presence of crust. The
entry is 1.36 inches on the field water status worksheet for the net
infiltration in MKay.

Irrigation: To obtain net sprinkler irrigation, use sprinkler evaluation
summaries available in field offices. These summaries indicate the gross
applications and the percentage efficiencies from which the net can be

calculated. The net is entered on the field water status worksheet under

the applicable montrm{ column. For furrow or other surface systems, the
value F(_)r xx,faegtqd Net Intake from Display A7-1constitute thé net
application of “ifrigation water for each irrigation event.
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Soil Woisture Difference: The Soil Woisture Difference is computed by
subtracting monthly Evapotranspiration values from net infiltration (plus
net irrigation). The result may be either a net gain or a net loss for
the month.

Monthly Water Balance: The Wonthly Water Balance is the amount of water
in inches remaining in the soil at the end of the month. It is computed
by adding the soil water difference for the month to the monthly water
balance of the the preceding month. These values are entered in the Soil
Properties Record for the applicable month on the line that gives the
Percent of Available Water present.

These computations should be initiated when soil moisture is highest or
lowest. These two conditions usually occur following prolonged rainfall
after a preplant irrigation, or after harvest. The most accurate estimate
for the area is probably immediately after harvest. Soil moisture is
commonly the lowest and the soil is dried uniformly. Computations are
continued for successive months following the initial month through the 1.
2. or 3 year rotation cycle.

The first step in obtaining a reasonable water distribution pattern with
depth is to divide the monthly water balance by the total available water
capacity of the soil. This gives the average percent available water
content for the entire depth considered. The total available water
content for the depth considered is then distributed. The distribution
involves judgment and past observations of moisture distribution and a
knowledge of plant extraction patterns. Increases by depth interval
should simulate a wetting front as water percolates through the soil. The
content of an underlying layer is increased only after the available
moisture as a percent of the total in the overlying layer exceeds 50
percent, and approaches 75 percent. Soil series would differ from each
other in this respect.

The following is an illustration of how the water status is adjusted. The
example is for the wheat hat-vest year of Pullman clay loam, Carson County,
Texas. The starting point is 1.64 inches in June after wheat harvest, and
the soil moisture difference for the following month is +1.95 inches. The
values in the example are carried to one more significant figure that
should be reported in order to permit checking of the computation. The
water content in excess of 75 percent of the percent of field capacity for
the uppermost layer is shunted to the layer beneath. When the second
layer reaches 75 percent of the available water capacity, water is shunted
to the third layer, and so forth.
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June July
Depth Available Percent of Available Percent of Available
water Field water Field Water
Capacity Capacity Capacity
inches inches Pct inches Pct inches
o-7 1.33 10 0.133 75 1.00
7-20 2.86 13 0.372 51 1.46
20-40 4.00 13 0.53 13 0.52
40-70 5.10 12 0.612 12 0.61
0-70 13.3 12.3 1.64 27 3.59
016D01
Note 005. From EPIC Model.
Total Available Water Capacity: 017

Note 008. This is the sum of the Available water Capacity for the several
layers from the ground surface to a maximum potential rooting depth.

017401
Computed from 016401,

Available Water Present: 018

Note 008. The inches of available water that is present from the ground
surface to the maximum potential depth of rooting for the water regime
under consideration. Changes within a given year occur both because of
water state variation and maturation of the root system. Differences
among kinds of years in terms of rainfall pattern and amounts may affect
root depths and hence the values of the entry. The entry is different
from entry 017 which is based on a laboratory water retention and assumes
maximum rooting depth in a dry year.

0188B,C01
Computed from 0168,C01.

018D01
Computed from 016D01.
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Available Water Deficit: 019

Note 008. It is the inches of water that would be reauired to bring the
soil to field capacity. It is calculated from the difference between
total Available Water Capacity and the total Available Water Present.

019B,C01
Computed using 018B,C01.

019D01
Computed using 018D01.

Anticipated Yields: 020

Yields are calculated on the assumption that soil water is limiting.
Information on the water status from entries 016-019 is employed. Locally
applicable relationships are commonly used. These relationships are
available from state and federal research groups. Yield estimates from
EPIC or other computer based models may be used.

020B,C01
Equations to follow are for use in the northern half of BLRA 77. Total
water use values from planting to harvest for summer crops are obtained
from Display Ale-1l. For cool season crops water use is from boot stage to
harvest only. The quantity is obtained by summing the monthly
evapotranspiration from the month of planting to harvest.

Grain Sorghum:

Inches total water géo ine egtage x® %g e;t-ouggo lbs/inch _

¥ab1e R16-1 -

wWheat:

Inches water use from boot to maturity 5 to 6 bu/inch water use
from table Al6-1 x

lbs/acre

bu/acre

Cotton:

es wabter us 2{5.0, dryland} Zinch - s 1int/acee
tgﬁlf‘e Adre-1 ¢ Pl doghe rylan x Redbsiiz lbs lints

020001
Note 005. Prom EPIC Model.
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WEQ I: 021

Note 001. The potential annual soil loss assumed to occur at Garden Gty,
Kansas. for a wide, unsheltered field that is bare and uncrusted. It is based
on the percent aggregates > 0.84 nm (No. 35 sieve) in the surface |ayer

0211101
Follows guidelines in the Texas Erosion Handbook. These guidelines are based
on texture and car bonate content of surface horizons.

021B,C01
Based on sieving measurenents by the Agriculture Research Service station, Big
Spring. Texas. as interpreted using the Texas Erosion Handbook.

WEQ K: 022 _ _
Note 001. Soil ridge reughness factor. Pertains to the resistance to w nd
erosion duetoridges of different heights and spacings

022B,C01
Qui delines From Texas Erosion Handbook.

WEQ C: 023
Note 001. Determ ned by the average wind velocity and by surface soi
noi st ure.

023B,C01
Quidelines fromthe Texas Erosion Handbook

WEQ L: 024 -
Note 001. The unsheltered distance across the field for the prevailing or
damaging wi nd direction.

024B,C01
Guidelines from the Texas Erosion Handbook
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WEQ V: 025
Note O01. Quantity, kind, and orientation of vegetation expressed as an
equivalent quantity of flat small grain residue. The reference is the wind
erosion of sand covered by various amounts of wheat straw in 10 inch lengths
laid in rows parallel to the wind direction. Erosion for other residues as
defined by kind, amount and configuration has been determined experimentally.
The effectiveness of the other residues is expressed by the amount of flat
small grain which gave the same wind erosion.

025B,C01
Guidelines from the Texas Erosion Handbook.

025D01
Prom EPIC Model.
WEQ Soil Loss: 026
Mote 001. Computed from the previously given factors.

026R,C01
Computation described in Texas Erosion Handbook.

026001

Note 005. From BPIC Model.

USLE R: 027
Note 002. Dependent on rainfall intensity and amount which together establish
the number of erosion index units.

027401
Values are in the Texas Erosion Handbook.
USLE K: 028
Note 002. Brodibility factor. It is the soil loss rate per erosion index

unit as measured on a unit plot, which has defined dimensions. a uniform
g-percent slope and is in continuous clean-tilled fallow. The erosion index
is calculated by summing the products of the total energy and the 30-minute
intensity of storms for the year that meets certain criteria. Values are in
the National Erosion Handbook.

028A01
Values are in the Texas Erosion Handbook.
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USLE L: 029
Note 002. The length fromthe point of erigin of runoff to sedi ment
deposition, channel entry. or the edge of the field.

029401
Values are in the Texas Erosion Handbook
USLE S: 030
Note 002. The percent sl ope.
030A01
pommapP unit definition.
USLE Ls: 031
Note 002. Conbines slope length and slope gradient.
031401

Values are in the Texas Erosion Handbook

USLE C: 032
Note 002. The factor for the ground surface cover and the managenent.

032E,C01
Yearly values are in the Texas Erosion Handbook. Monthly val ues nay be
conput ed

032001
Note 005. Prom BPIC Model.
USLE P: 033
Note 002. The factor for erosion control practices.

033401

Values are in the Texas Soil Erosion Handbook.
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USLE Soil Loss: 034
Mote 002. Computed soil loss based on multiplication of the previously given
quantities.

034B,C01
Explanation in Texas Soil Brosien Handbook.

034D01
From the EPIC Model.

Soil Condition Ratina Index. Overall: 035

This is a rating system to record the relative effect of a specific resource
managment system on physical. chemical, and biological condition of a soil and
its ability to sustain production of crops. Plus and minus values are
assigned and the algebraic sums determined for four aspects: Crop and
Residue, Tillage, Mulch, and Brosion. The computation is so designed that as
the resource management system improves, the sum will become more positive.

035B,C01
Guidelines in Texas Field Office Technical Guide (Draft).

Soil Condition Ratina Index. Crop: 036
This entry reflects the effect on the Soil Condition Rating index of the crops
grown and the amounts of crop growth residue returned annually.

036B,C01
Guidelines in Texas Field Office Technical Guide {(DPraft).

Soil _Condition Rating Index, Tillage: 037

This entry reflects the effect of primary tillage, secondary tillage and
supplemental operations on soil physical properties for computation of the
Soil Condition Rating Index.

037B,C01
Guidelines in Texas Field Office Technical Guide (Draft).
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Soil Condition Rating Index. Mulch: 038

This entry reflects the effect of addition of cow, sheep. and poultry manure,
gin trash. straw. and grass hay, for the computation of the Soil Condition
Rating Index.

038B,C01
Guidelines in Texas Field Office Technical Guide (Draft).

Soil Condition Rating Index. Erosion: 039

This reflects the effect of annual soil loss as determined by USLE or WEQ
(Notes 001. 002) relative to the assigned soil loss tolerance. The
computation is part of the Soil Condition Rating Index.

039B,C01
Guidelines in Field Office Technical Guide (Draft).
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CUMULATIVE INTAKE=~INCHES

EXPECTED NET INTAKE

PULLMAN SERIES
STEADY-PONDED INFIL!TRATION RATES

120 AT 12 through 24 hours COMMONLY ASSOCIATEO TILLAGE
' IN-PLACE
ZONE CORDYTIONS
DENSITY
(SoIL TILTH)
ﬁ_ﬂ‘!. Ltz Subsaoil
10.8 1.15 1.45
/ Loose, or very friable upper tiltage
9.6 zones with heary residues on the
/ soil surface. lbsence of surface
| g. 168 1.20 1.45 crosts, and no evidence of Loner
__,,—-"'"— / tillage *one compaction.
8.4 ——

Friable upper tillage zones: with

_,---"'/ E‘p.ﬁ'ﬁ 1. 25 1.48 moderate to heavy residues on the
7.2 —1 130 ’ soil surface and thin very weak
’__,_,.—-—-"' 140 1'35 surface crusls. No evidence of
/ —E_'—,.-—-"‘ 1-40 lower tillage zone compaction.
f ﬁ.lzﬁ -
6.0 pe vl 1.45  1.49
___‘,..-—-""" [ B, L e - . Firm upper tillage zones with low lo
___,..----""________ {]_ﬁﬁﬂ 1.60 moderate residues on the soil surface
4.8 = iyt - Endl weak surfafce crusts in place.
) arly stages of compaction are
..--—-"'""""_—-- 8,053 1 65 evidyent gi]n Inl\'erli?Iage zone.
0. 047
3-6 e —— 1.70 1.54
o Readity discernable cprrﬁ action in the
0.032 lower Yillagezone; witr without
2.4 surface crusts, residue management.
1.75 !
and loosened upper tiflage zones,
1.80 1.58
0.020
1.85 1.59
1.2 -
Severe compaction in the upper
and/or lower tillage zones; with
orwitheut suefacecrusts, residue
rrli}y’l?ueﬂmlt, sitd loosened uppetr
12 14 16 18 20 22 24 illage zone:.

OPPORTUNITY TIME-HOURS

b ] ] [HHI’I:\Y 1\7"" "
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FIELD WATER STATUS WORKSHEET

County:
Mapping UnitName:
Cropping Sequence:

QUANTITIES ASSIGNED

KIND OF INFORMATION UNSTS J F M A M J J A S o N D_

Tillage Operations

towsr tillage zone density amfce

Crust Expression

Boot Deptbh Inches

Evapatransoiration Af - Inches

Precipitation {Net) 2/ Inches |
irrigation {Het) 3/ Inches

Soi) toisture Bifference Inches

Monthly Water Balance ¥/. 5/ MC Inches
GEPTH {THPHES)

Layer §

Layer 2 |
tayer 2
Layer 4
Layer 5 1 1.

Deeo Drainaage Loss Inches

For fallow periods, use Display 16 - 2; For growing €rops, refer to applicable evapo-transpiration curves.

From DisplayA- 71 applicable Soil Series cumulative infiltration chart on conservation tillage, Or continuous

small grain with conventional tillage to applicable percentage based on crust eprassion.
Frem Display 15 - 3 applicable Soil Series Cumulative infiltration chart, OF sorinkier evaluation surmaries.
End of Menzh 3alance only. Entar in approoriate blank on (Soil Properties Racori.

C7 700 ShCw Watar incredsas in pext lawsr layeruntilupperliyerexc2adsS05ard apogroaches 753,

Display !6-l



FIELD WATER STATUS WORKSHEET

€21

County: Carson
Mapping Unit Name: _ pullman Clay loam, PUA
Cropping Sequence: Wheat
QUANTITIES ASSIGNED
KIND OF INFORMATION UNITS J FI ML AMTIJI LI Al S} 0O N D
Tillage Operation5 l Graze [rrigate Harvest SweaplGraze [ Yolundear _
Gisk
Lower tillage zone density w/cc .35 m1.35 1.40 [2.40 ) 1. 40 1.4Gt1.%5 [ 1.55 1 1.55 1.5; 1.5581 &5
Crust Exprassion 2 2. 2 2 2z 2 i 1 2. b _ 3 3 1
Root Deoth inches 40 i3 &G 70 1 70 70 & 20 &y | 20
Evzootransoiration !/ Inches 1.28 | 1.40 12,17 [4.50 1 7.75] 4.2441.72 [1.33 j1.06] G.9 |1.15] .84
Pracipitaticn (Net}) 2/ Inches .5 J o410 1.0 2.90( 2,9011.80 11,20 )t A0 1 30 A A
Irrigation {%at) 3/ Inches 50D
Sgit) Mpistiura Ciffararce Inches
_ N S -.74 § -.7 V-1.317F-3.6 1479 -1.7a0+.09 |- 47 + Sal + an] . 851. 78
Mortuly Watsr Ralzaca 4/, 2 Awl Inches
DEPTH {IH0=E3 9.7 8.9 | 8.26 17.09 13.59 | 2.3 j2.6 (2.8 73.15 ¢ 3.69] 4.0913,52013.79
Layer | 30 301 29 25 60 25 1 31 E5 66 70)  and 30
Layer 2 g1 81 | 30 25 | 151?200 20 29 14 B1} _45])1 a2
Layer 3 84 74 63 25 25 20 20 20 20 20l on 29
Layer 4 74 74 66 31 31 ig 18 18 i8 18 18 13
Layer 5
Deep Drainace Loss Inches
1/ For fallow periods, use Display 16 - 2; For growing crops, refer to applicable evapo-transpiration curves.

2/ Feom Display A - 71 applicable Soil Series cumulative infiltration chart. on conservation tillag2, or continuous

small grain #ith conventional tillage to applicable percentage based on crust expression.

3/ Frcin Displzy 16 - 3 anplicable Soil Series Cumulative infiltration char:. or sprinkler evaluation summaries.

4/ End of ifon:~ Batanca only.
3/ CO

Note appl.iable s Drﬁpfay 1

Enter in appropriate blankonSoil

Display 16-1

Properties Record.

Not Shcw wararingcraisesinnagt lowar layer until upper Yayoer excesds §0%andannr3aches 75°:.



FALLOW PERIOD EVAPORATION Y2

and — Counties
Soil Series
Jan Feb Mar Apr May Jun Jul Aug Sep Nct Kow Dec
Residue Mgnt3ys.] TILLAGE ZONE WATERLOSSES &/
A | o] %] 2| sl 1 ;
High residues | Pct. | _ ia_ _ f% ; X ...? - j _ ; - i _ .I.a_? _% ...%.... - i - E
<2600 1bs i
J!'. 1] r ar ]
Moder ate Pm % 7. pt it L it A * % ) : %
. (i
TESNUES -y -] - {1 |=-—| === |——_—] =
|CO0-208 1bs .,
R o I TR 2 B 0 N R N A I B N I
Low resiaues | m—|>~—|=~~|==I--]-"-"]-—"|-"—"|=—|——|— - = =
>1000 1bs in,
Percent Increase In Water Loss Due To Tillageaj
TILLAGE CPPERATION Percent AKC. INCHES

Disk (tandem or offset)

Sweep (Blade plow. 6-8" depth)

Sweeo (cultivator. 4” depth)

List

Chisel

Drill (no-till)

Dri 1l (other)

Plant (no-till)

Pl ant (other)

1/ Monthly water losses from the tillagezane.
holding capacity of the entire layer inches).

A¥WC and inches of actual loss.

2/ Total rater loss recorded as evaporation on the available water worksheet canngtexceed stared

moisture in the tillage zone from the preceeding month plus monthly net precipitatian,

2/ Values listed do not include losses duetatitlage,

where appropriate,

Display 16-2
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Quantities assigned are based an the available water
These values are 8xpressed as both parcent

These losses may be added to monthly values




FALLOW PERIOD EVAPORATION—l/‘y
—CARSON and_GRAY Counties

Pullman SO1 i Series
Jan rag Mar Aor May Jun | 4u g San Jct Nov Dac
Resizue ¥gmt Sys.] TILLAGE ZONE WATER LOSSES &/
o M gss | gon | 0% | 7o | 7o% | 0% | sct | so% | 7o | s0% | 304 | 287
Hign resicues 2e% | 0 | |l _ |- |- |- |- - N O -
< Ib i
&0 Ibs m'in 0.33 | 0.40 | 0.66 |{0.93 |0.93 | 1.06 1.06 1.06 | 0.93 | 0.66 | Q.4G | 0,727
Mocerate oce | 30%7] 0% | 80% | s0% | 80% | 907 | 0% | s0% | sox | 0% | s0% | 0%
restQues - _ _ - - _ 1 _l - A B P
1000~2500 !'bs | in.| 0,40 | 0.53 | 0.80| t.06 | 1.06 | 1.20 | 1.20 | 1.20 t=ww 1066 | 0.80 | 0.53 | 0.%0
~1 .3 A, _ . . . . N Lo _r" i ;—" I
vlean tillage| Sy g5s towzg f g5n fogss | s3ngo9sn | zen | o3 | 8st | 65 | 4sg | 350
2or,

“owe FESICLAS ;""“" -]/ /- Iim-yigm =i = l=-
> 1000 1bs | in. 0.97|0.60 | 0.86 [ 1,13 [ 1,13 1.26 [ 1.26 }o26 1,13 ]0.86)0.60 0.9
Percent Increase In Water Loss Due To Tillage Y

Til.AGe CPPERATICN PERCENT AWC. INCHES
0i sk {tancemor offset) ) 0.53
Swees 18T aga olow, d-87 zenth) g 0.07
fweep [oultivator, 47 depth) T a.13
List 40 0.53
Chisel 20 0.27
Jrill (no-till)
Jritl (other) 5 0.07
1 ant (no-till)
Mart {gther) 19 0.20

./ Monthiy water lossasfrom the I | lage zane. (Quantities assigned are based on the available water

qolging cagacr ty sf the entire layer (1.33Inches). These values are expressed as both percent
i anginenes afactual lass.

Tatateatarlgssrecarded as 2vaporation an the 3vai!iglewatersorksheet cannot exceed stgred
=31 $id4r2 an the Mritage 2anme from the dreczeqing month plus manthly net precipitation,

{3.,2% ' ist2g 10 10t actude losses 3due to tillage. Thesa lasses May be added tamenthiyvalues
afiera 007N 38,

Display 16-2
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£et

HAP UNIT SOIL PROPERTIES RECORD LOCATION
PERMANENT PRACTICES RECORD NO,
CALENDER YEAR USE USE COOE
ROTATION
YATER REGINE OPERATION SCHEDULE
! F M A N J J S 0 N 1]
VALUES 155ICWET
I.!:;f K1XD OF ENTRY NE:;HTE s RE— USE OEFINGENI
) qERITED YERR 11N fEd k& iP% Yt fun 4L WG | SEPT T aCT Nor OEC
Surlace Crust = Sesesiances, Thackness b 32 an, -
H Unped Tillyer Jome-Thickpets | #ches
J Uopee Trilage fone-Densily M
Ll Lower Toblage Jone-Thickness Inches
5 Loexi il 3ge Eurle-l.:ﬁ:r‘l;l.; (L
L] Upper Subsadl-Gentely garco
¥ Frnal Iafsitration Ralg inshr
] Besogn Inlshe Family
L) Fzometnd ¥el Furiow Intzhe (__ hes) tnches
ia Ellggtine Hwolnpc Groug
I Enlecedent Hoslyse Condhfinn
17 Hrdsglapre Soal Cover Compleies
11 Renof ! Cures Aynded
i Oaptih Comon Rants{ce Tap Ront) inchzs
15 Death Fer fgatsx faches
L IR0 o, ol KEE £ Slaty in, Pel,
17 A¥L. Poi. ol awE £ Slane m,, Tl
1 A Poo af KT £ Stare in, Pet,
19 MG Pol, ol WG 7 Slate . Pel, i
70 Telal kvarl, ®ales Capacity bnches i
H frait, Bgiee Frecenl Incher
n dvand, Taged Delic Inches
k| knkscipated Yrelgs
Sea d-'spfqy Az




8¢l

TELUE S KISIGHER

I;EF RINE OF ENTAY L unins LN USE DEPERDENT

BEXVYED  f vrak | oo | sem | wam § wek | war T oW J oo § owes J serr | ot wy | DEL
L LR {.dc:¥ a
5 XEN & ]
1E WEQ T
i At Fi
18 Y0 r cSGa) L. A
19 REQ So0f Loss [T
it UELE % |
i1 UILE & '
R USLE L T8 [
11 H5LE & Pet,
Te I3LE LS T
3% DiLE £
kK WSLE #
n WSLE o] Lacst [T - -
B 5010 Congdategn Raliag Iades. Mvorac|
13 011 Condu[han Rating 'nder. Cion
i S0t Coadutron Raving Ingec, Tullage ——
ar Sl Condi lagn hrmgﬂi_n-:ht-l__"i;ulch —
il St Tondydaon Bapeng fnder, Erpiran

DATE
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FA

County: Carson

Maoping Unit Name: D ''va, StCl " PUA

Cropping Sequence!_ wheat -Wheat

F{ELD WATER STATUS WORKSHEET

QUANTITIES ASS|ENED

Y
2/

Y
4/
5/

KIND OF INFORNATION UNITS J F I M Al MY JITJ
TiHage Operations ve et e wippeafl ————f———HhanwH chse!
T
Lower tillage zone density gnfce (80 brde | 290 ol 9,0
Crust Expression w-g Jw-2 jw-2 Jw-'2 w2 JW-2 fJuu-1
Root Bepth Inches Zo o= 57 7.3, Fer o) —
Evmotraniration _lf__ Inchas gAY 1208 | 27 | Aso|7ve Voo it o
Precipitation {Net) 2/ Inches o 5 o 7 4o ) 2ol 250355
frrigation (Net) 3/ Inches b 00
Soil Moisture Difference Inches -o7¢ (-o070 |-/47 |-25 pron | A7¢ |TISF
Monthly Water Balance 4/, % AHC Inches
DEPTH ( INCHES) oo | 7.2 ez Vores | 2egt orby t 259
Layer 1 o =7 ALEE &8 o 20 e s - 7E
Layer 2 -2 2.8 Y = 4o | 20 | 2% /3 5
Layer 3 2o-40 & 00 68 | g5 | oz | 2o o 13 /3
Layer N GO - 70 &. 10 7 i 72 = b | iz 2
Layer 5 Y
s P ¥
Deep Drainage loss Inches & o o o P o o~

For fallow periods, use Display 16 = 2; For graowing crops, refer to applicable evapo-transpiration curves.

From Oisplay A - 71 applicable Soil Series cumulative infiltration chart on conservation tillage, or continuous

small grain with conventional tillage to applicable percentage based on crust expression.

Frem Display 16 - 3 applicable Soil Series Cumulative infiltration chart. Or sprinkler evaluation summaries.

End of Month Balance only. Enter {n appropriate blank on Soil Properties Record.

00 not Show watar increases in next lower layer until upper layer exceeds 50% and approaches 75%.




EET

MEP UMIT  Pullman Clay Tea=;, PIA IeRPLE LDCATION  Carson County, Tevas
PEQUARENT PIACTICES SOIL PROPERTIES RECORD QEC0RD NG, TAC55-09]
CALENDER YEAR USE Grain Sgeghu- USE CODE &%R
BITETION  wrest-Grain Sorghum-Falbowl irrigared, furrow dibed]
PHIER REGIGE  dverge * OFERKTION SCHEDULE
! F ] i [ ] I ] L 5 0 N 0
Frior pear:  aruvpit wheat  Sepp braze woluntTeer Wheat thepugh Decpeber «
Currert goa-: L
Lwenz Chisel am Speipgtaoth Smeen Piant Ci'tivate Ireigate Harwest Grate Sraie
Aevm g g LA Tep £11
Begns Farrgus
i=rigeze
TALLLT &5TICNID
L RlEQ OF ferr Nl LIRH it i Lir azALuzini
i ) BIANES  Foegae T vum [ rew | ww [ apa | wav [ wue § tic | ser | 5e#7 | @21 | em | eor
1 Su-tyir Crutl o« Besasignoa Friphngs bar e, on Lo
h Brce Telpage i'ert-'h-:tg_;;i lasner a 4
1 BEr= Tedigpe I3re-Densrtr |l _ p I
] Lo#s- Tittape E"""'Tr_';",;EE“ [LLT ] T L
5 Lewe Yinfage lane-Benn iy peee -3 T
H e radai et TLE T U YR - m e 5
T Firr malfertapiean #pie wn ha i B
L] e L LLF I T R FTTRE) o
F] Tarazvat Wel Fysrna Inipee (22 Ants lagnes | 1 leemlewiear| on|eonfogalezJom ] oo aas] s37) 450
T £+ ire Wpdsntapic Grro T b o Lol g el sl el al ol =l
L Eeoespdent Me f0aad Coegodion . 1t H e 1! M : [ ! [ I,
L "h-". stagit 38t Tpver Cemitenen - crogl Froal ezna b tooal eras ] ATOR) RTI 0 TTRG TEwgITey, 12TRS |9TLY
1 No-t'' foree Mpagar Ll e e o | e b .’E b I e g
14 -ﬂ!!" Lun_e_c'l‘_h:lﬂu Tap Azzin L. _1!1&1 _ ! T .2 __'- o ]:'_ Sf_
1% T . Inches 1 - ™ 7 o
1k ERD, Opp, af ML HEITS w, K- 3 :
[N 3 S ol WM fime L el
T T AT TR
Fob, i oaaf TierE M‘ , P
hiT ‘g1 Capag-iy - _';P_n
Kaip1 Poeens lrohes
B L. Mate: Geterel Iernps
T L aries Firlgg T =g i |




FET

EXAMPLE

FIELD WATER STATUS WORKSHEET

County: Carson
Mapping Unit Name: PUA

Cropping Sequence:_Grain Sordghum

QUANTITFIES ASSIGHED
J F M A M J J A S 0 N N

Irrigation (Net) 3/

KIND GF (NFORMATION UNITS
Tillage Operations . Sweep | ChiseilHarrow| -  §Sweep {Plant | Cult : Harvestj Graze
Oi ke
Lower Lillage zone densilty gl e 1.55 ] 1.55] 1.551 1.53] 1.60] 1.60 ] 1.601 1.60] 1.60] 1.5 1.65) 1.65]
Crust fxarassion 2 2 2 2 1 1 2 3 1 M-3 3 3 3
Roat Pepth Inches L 20 48 it 71 0
Evapgtr.ansoiration M Inches 0.33 ¢ .53 0.75) 0.%3) _1.06f 2 00 i 7.75( 7.50§ 218 A8l 0. 60) 047
Precipitation {Het) 2/ __Inches 050! 07 1.0 o l.gsp t.20) 1725 1,751 1500 1,300 0Bl &0
Inches i 5.0 4 5.0 | |

Soil toisture Difference Inches p 37 | w7 e2s Legr (o509 —30]-1.0 f-75 [-.73{+.48a | o [ +1
Monthly Water Balanca ¥/ 5/ AwE 1n,;h_;;“ I [ I
DEPTH (IafWis) | | 3.45] 3.62| 3.87! 3.9:] 4.53| 4.23} 3.23] 2.48] 1.70] 2.14) 2.1 2.27
Layer ! 0. 3 1.33 ) 43 t =56 | g5 ] &5l esf 42 1 30} 20 ) 131 46| 45| 56
Layer 2} 7 -20 2.86__{ 42 [ 42 | &7 | ¢31 @0.{_60 | 40 10 140 144 12 ] e
Layer 2 20 -40 1 400 1 270 eG |20 | ¢ | 2rl 27 | 20 ) 15 ) 13 a3 13 13
Layer 4 40 - 790 5.0 P18 ¢ 18 i 18 ) e | _r2f_ 18 | 18} 15 ¢ 12 12} 12} 12

| Layer 5 | _Total 13.3 o _ .

- e . T

_[}eep Drainage Loss B P_.Ehﬂs [_ T h_F [ Y S -___lh______]_' _____ T T

For fallcw periods, usa Disalay 16 - 2; For growing Craps, refer to zIolicadle evipo-transpiration curves.

From Jisclisy & = 71 aspliczale Sail Saries curulazive infilbration crars on consarvaticn tillage, er coatimucus

s7all grain witn gonezaticszt titiage to aozlicasle perisatigz b2sed ©n crusl 2ssrassion,
Fern D657 15 2 3 anaies.o 3 Sail Saries Cumulative iafiiteaticn ¢eomz, or sorinkler 2i2iuation Sunoar’2s
DDLUt ee aonet s fatae jmoanoeazeiana 9lper gn Tl Aelnaet ag Anigrd,

- € Teaa tavar il LToes Vagero@xzoly 0L anloartolaties T3
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LE1

County:C arson

Mapping Unit Name: PUA

Fallow

Cropping Seguence:

FIELD WATER STATUS WORKSHEET

EXAMPLE

QUARTITIES ASSIGNED

XIND OF INFORMATIGON ORI TS J F i M AL H 41 A p s 0O N[ E
Til?age Operations Graze Sweep § Sweep 1Sveep Blade |Orilijirrig } Graze
Sweep
&" |
Lower tiitage fone censity efce 1.65] 1.65 { 1.65 ] 1.65] 1,650 0.6% 1 ).65 | 1,151 3,39 1.300 1,301 1,3¢
Crust Exprasgion 3 1 S I 1 Z Z Z 1 ? i
Frot danth Paghes . ) L1z 24 30 35
Evaetransoiration 1/ Inches 47| .60 ] .86l 1.26] 1.2601.39 1 1.26} 1.80] 1.80) 1.5011.20] 1.2¢
Pracipitation (Mat) £/ Inches 5 7 1.0 1.0 1401 1.40 V1,400 2,6 ! 1.6 | 1,30 & B
trrization (#=t) 3/ Inchas 7.0 ]
Silpisture Difference Inches +03 .1 +.14 |-26 + 14 [ +.00 e qatar 27430 |46.8 1 -8 |-.64
Pontsly Water 3zlance %/, 5/ Jruﬁ,‘-;E_:.,;heg HE -
“EPTH [ (NTHES) ?2.27 2.30{ 2.40 | 2.54 | 2.28| 2.42{2.43 {257 | 3.84 | 4.14}10.95{10.34] 9.7
Layer | ni 1L 58] 58 | s8 1 138 49 | 50 60_) 60 ¢ 65 { 75| 50 | 40
Layer 7 14 17 2¢ 27 2e 22 27 &0 55 oG Bl i
Layer 3 13 13 13 13 ¢ 13 13 13 13 20 2.1 %0 [ 85
taye-’: iz {1 32 t j2. ) 12 1_ 121 17 iz 12 ) 32 | 74 ¢ 78 ) 74 _
ayer
Deep drainage Loss Inches o 3 J

For fallow pericds, use Display 16 - 2; For growing crups, refzr to anplicadle svapo-transpirelian curves.
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FIELD WATER STATUS WORKSHEET

County: Carson
Mapping Unit Name: _Pullman Clay loam, PUA
Cropping Sequence-_Wheat EXAMPLE
QUANTITIES ASSIGNED
KIND OF INFORMATION UNITS J F M A M J J A S 0 N
Tillage Operations Graze Irrigate Harvest Sween|Graze | YoTunteer
Disk
Lower tillage_zone density am/cc 1.35 | 1.35 11.40 {11.40 3 1.40 ¢ 1.40)1.55 } 1,595 ] i.551 t.5591013. 5%
Crust__Expression 2 2 2 Z z z 1 1 7 3 3
Root Depth Inches 40 48 311 i Bl D o 20 0
Evaotransoiration !/ Inches 1.24 | 1,40 2.7 la.s0o g 72751 4.2al1.72 1 1.33 ) 1,060 0.9 | .15
Precipitation _(Net) 2/ Inches .5 7 110 1.0 , 2.e0lrgn tiep lyesy 12l 4
Irrigation (Met) 3/ Inches 5.00
Soil Moisture Difference Inches
=74 | -7 N3 17|35 1+.75 |-1.74 (=08 |+ a7 P 1 L
DEPTH {JYFHES) 9.7 8.96 | 8.26 17.09 |3.50 | 434 | 2.6 |2.65 [ 3.15 | 3.69 | 4.09| 3.54
Layer | | 30 30 | 25 25 60 25 | 31 66 66 70| 40
Layer 2 51 41 1 30 25 35 20 20 20 32 51 46
Layer 3 a4 74 64 25 25 20 20 20 20 20 20
Layer 4% 74 74 £6 31 31 18 18 18 18 123 18
Layer 5
Deep Drairage Loss Inches

1/ For fallcw periods, use Display 16 - 2; For growing crops, refer to apolicable evapo-transpiration curves.

2/ From [Diszlay A -~ 71 apelicadble Soil Series cumulative infiltration chart on conservation tillage, or ccntinuous
small griin with conventional tillage to applicanle percentage based cn crust expression.

3/ From 2istTay 16 - 3 accidc:inle 3pil Serdes Cumelztive infiliration ¢hart, or sorinklar avalaatign sura-les.
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Committee

charges:

1.

Purpose:

Continue efforts to improve definition of Natriec horizons as they
occur in the presence of gypsum and/or with high exchangeable
aluminum content.

Serve as a sounding board for problems in use of new horizon
designations. Investigate feasibility of establishing minimum
requirements for using the lower case symbols.

“The purpose of the committee as currently structured is primarily
educational rather than problem solving. Evaluation of where we are, what our
problems are, and exploration or introduction of possible solutions and areas
of additional study should be the focus of committee reports.”

Aggroach:
1.

Results:

The Committee Chairman solicited input from each committee member
concerning questions and problems that should be considered in view
of, and consistent with, the committee charges and stated purpose.

The Committee Chairman then summarized the various responses in the
form of a questionnaire. The questionnaire was then mailed to each
committee member for comments and suggestions in those areas in
which the member wished to contribute.

The committee members response to the questionnaire were then
summarized and preliminary recommendations made.

The preliminary recommendations were compiled as a prelimfhary
report which served as reference material for, and a basis of,
discussion during the conference.

Additonal recommendations and other changes approved during the
Conference are incorporated in this final report.

The results of the committees work are organized as follows:

(a) The specific question or invitation to comment is given as it

appeared on the initial questionnaire compiled from the committee
members responses.

(b} This is followed by a summary of the committee members Initial

responses.

(¢)This is followed, in turn, by a recommendation based on the

responses of the committee members and subsequent action taken
during the Conference.
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Question:

How can we emphasize to soil scientists that horizon designations and
diagnostic soil horizons are not equivalent? For example, how do we get
widespread acceptance that not all Bt horizons qualify for argillic, not
all E horizons quality for albic, not all Btn horizons qualify for
natric, etc.? Help!

Response :

There is a widespread and persistant tendency among many soil scientists
to equate certain horizon designations and diagnostic soil horizons (i.e.
Bt and argillic, E and albic, etc.) although this distinction is clearly
and succicently made in the Soil Survey Manual (Page 4-40, 4th
paragraph ).

Recommendation:

The distinction should be stressed with emphasis in NTC soil courses and
workshops, in training sessions, In college courses and during soil
correlation activities. A paper, published in Soil Survey Horizons,
which emphasizes the problem and the distinction is recommended. A
technical advisory from the national SCS office designed to fully clarify
the distinction between diagnostic horizons and genetic horizon
designations through discussion and use of specific illustrative examples
might also be of help to some. Finally, we must recognize that there is
no way to teach those that by choice refuse to learn.

Question:

When and how should transitional horizon designations (i.e. AB, BA, BC,
etc.) be used? Do we need guidelines above and beyond what we now have
for when and how to use them? For any that you have had experience with
please outline when and how you think they should be used and give any
guidelines for their use you think appropriate.

Response:
There is general agreement that the present guidelines are satisfactory.

Most responding members of the committee have indicated the desirability
of maintaining a certain amount of freedom and latitude in deciding when
and how transitional horizon designations are used. There is some
concern about thickness criteria in that minimum thickness should exceed
that of a layer that can be covered by a description of a horizon
boundary (say 3 to 5 inches). Also, transitional layers thicker than 10
to 12 inches may Indicate that some detail is being sacrificed or missed.
It may be desirable to develop ‘concensus’ guidelines for use of
transitional horizon designations within a region, state, or other area
in cases where special problems require establishment of a consistent
pattern of use for communications sake.

Although the majority response was as indicated, the following reply
raises important points for consideration. “lI think better guidelines on
the use of transitional horizon symbols _are needed. For example, most
horizons that are clearly transitional in elay content and structure from
the Bt horizon with maximal development to underlying C material are now
being designated as Bt because clay films are present. I think
designation as a BCt would describe the real situation. A similar
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problem exists with Bk horizons. W may have A, Bt, Bk (strongly
devel oped caliche) horizons and then a" underlying Bk with only filns and

threads of carbonate. A BCk would seemto be appropriate. | am sure
simlar situations prevail in upper Bt's. Are they transitional in all
properties except for "thin, patchy" clay filns. | have the inpression

that the Western Region is using |lower case synbols with transition
horizons more liberally than the Southern Region."

Recommendat i on:

No change is recommended with respect to the guidelines in the Soil
Survey Manual (Pages 4-42, 4-43)., It is recommended that transitional
hori zon designations of the form AB, EB, BE, BC, etc. be used to describe
a significant horizon as contrasted to a horizon boundary for exanple.

Question:

When, or should, subscript horizon designations be used with transitional
horizons? Are there cases where they should and others where they should
not be used? Pl ease comment on any specific exanples you think should be

consi der ed.

Response:

There was a wide range of responses to this one. Mbst respondents were
of the opinion that the use of subscript horizon designations under these
condi tions should be held to the m ni num needed for clarification and

expl anatory purposes. VWere they are needed for clarification and
expl anation should be left to the judgement of the person describing the
soil. A few believed they should not be used at all. Atleast one

person suggested that a committee should devel op guidelines for their use
for incorporation into the Soil Survey Manual.

Reconmendat i on:

It is recommended that subscript horizon designations be used with
transitional horizons in those cases where it is useful in clarification
and explanation of the interpretation of the personts) describing the
soil. This places responsibility for deciding when and where to use the
subscript designation on the person(s) that initially describes the
pedon. It is important that the subscript designation be used with the
proper component of the designation (i.e. Bt/R not B/Rt; E/Bh not Eh/B).

Question:
Is there a case for wusing lower case horizon symbols with certain
horizons such as E/B, B/E, B/ C? If so, can you give examples and
reasons?

Response:

Al't hough not unaninous, the nmgjority response was that |ower case synbols
should be wused in such cases if it helps in explaining and clarifying the
nature and relationship of the ‘mixed’ horizons. At least two
respondents indicated that lower case symbols should not be used under
these circumstances.
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Recommendation:
Same as recommendation for preceding number 3.

Question:
The use of certain combinations of lowercase horizon designations are
‘prohibited’. Do any of the prohibited cases cause problems? If so,

which ones and what are the problems?

Response:
The general response was that the ‘prohibited’ combinations were not a

problem in describing and horizonating soils. However, it was pointed
out that there are instances in which the use of prohibited combinations
would be advantageous. For example, an Ap horizon in a field that has
been  previously irrigated and abandoned because of high salt
accumulations could be designated Apz which would convey information
about the horizon that might require several words of narrative
description. The following response also indicates a desirable use of a
‘prohibited’” combination. “I would like to be able to use a Bwk
designation. As it is now we are using only Bk. But many Bk's are
massive. The use of the combination, "wk™, would indicate that there is
pedogenic development in addition to an accumulation of carbonate. In
general, | think restrictions on combinations of lower case symbols
should be minimal. However, one precaution: lets not fall into the trap
of using Bw symbols for transitional horizons.”

Recommendation:

It is recommended that use of those lower case letter suffixes (k, n, y
and z) that indicate secondary accumulations of relatively soluble soil
constituents be allowed in combination with any other lower case letter
suffixes. Climatic, hydrologic and other changes can and do result in
secondary accumulation of these relatively soluble components in unique
combinations with other soil features.

Queston:

The natric horizon presents a number of problems.

A.  What kind(s) of horizon designations do soil scientists in your area
use on natric horizons?

Response to Part A:

Respondants from areas having natric horizons indicated that the Btn
designation is commonly used., Certain problems identified with respect
to the use of the subscript n are outlined under item 9. There is a
general view that to limit the use of the subscript n to the natric
horizon would be too restrictive.

Recommendation regarding Part A:
None except a reminder that the subscript n used with a Master Horizon
designation is not equivalent to identifying the horizon as ‘'natric®.
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B. what, if any, are the problems field soil scientists have in
identifying natric horizons and what can be done to alleviate the
problems?

Response to Part B:

The problem of recognizing natric horizons In the field is generally
recognized by the respondants. The ‘classical’ natric horizons do not
seem to cause much trouble. Natrlc horizon that have acid reactions,
those with well expressed blocky structure, and those that are marginal
in other ways, cause the most difficulty. With these, native plants,
landscape position and other indicators are used to suggest where natric
horizons may be present. Laboratory analyses must be relied on to
document the levels of Na present.

Recommendation for Part B:

It is recommended that this committee or other appropriate committee be
charged with determining whether useful field criteria can be established
for recognition of sodlc conditions. It is also recommended that
laboratory analyses of pedons routinely include analysis for Na to help
Identify high Na levels where they occur and are not suspected. It is
recommended that more ‘grab’ or ‘spot check’ samples be submitted for
percent saturation with exchangeable Na determinations to better describe
the ranges occurring in the soils. It is recommended that the
possibility of developing a quick and inexpensive field test for
exchangeable Na levels be explored by the Lincoln laboratory. Finally,
itis recommended that those states (Arkansas, Kentucky, Louisiana,
Mississlppl, Texas, Virginia, Florida) having soils with natrlc horizons
that are difficult or Impossible to recognize in the field, work
cooperatively to develop a set (combination) ot indicators for use in
helping the soil scientists identify the condition.

Question:

Natrie subgroups are defined for some Great Groups. Other than soil
series criteria, there is no means in Soil Taxonomy to identify Na
problems at either depths greater or levels less than those required In
the natric horizon. The natric horizon defines a severe Na problem but
no high Na intergrades are defined. A subgroup Is needed to classify
soils having Na levels high enough and at depth shallow enough to be a
problem with growth of plants but that doesn’'t meet the criteria for a
natric horizon. What is your reaction to the following possible subgroup
for use in appropriate Great Groups? Although the following is not in
the correct format for Soil Taxonomy Proposals, it could be put in the
proper format if the decision is to prepare it.

Subgroup name : Solodic

Subgroup Characteristics: Either has

(a) SAR 26 (?) (or 7 percent or more saturations with exchangeable
sodium) in some subhorizon at a depth greater than 40 cm below the

top of the argillic horizon and within a depth of 1.25 meters below
the surface whichever is the shallower, or
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(b) More exchangeable magnesium plus sodium than calcium plus exchange
acidity (at pH 8.2) in some subhorizon within the depths outlined in
(a}.

Response:

The general response was that this is a needed subgroup. Fairly large
areas of these kinds of soils occur in Louisiana and Mississippi. They
probably occur in lesser relative amounts in Arkansas, Kentucky, Florida
and Tennessee.

Recommendation:

It is recommended that this subgroup be proposed by the workers in
Louisiana. The proposed name, Solodic, suggests and extragrade rather
than intergrade subgroup. Another name should be considered before the
proposal is submitted for inclusion in Soil Taxonomy.

Quest ion:

How should we handle potentially toxic levels of exchangeable Al in the
field soil survey and in the Soil Survey Reports and how does aluminum
toxicity relate to the low base status of Kandi groups? Can you comment?
(Note: It was intended that this be two separate questions but I missed
it when | mailed the questionnaire.)

Response (exch. Al., field soil survey, soil survey reports):

There was general agreement that potentially toxic levels of exchangeable
Al should be recognized and that users of the soil survey should he
alerted as to the nature and extent of the potential problem. This has
been satisfactorily done in, for example, the Morehouse Parish, Louisiana
Soil Survey Report.

Recommendation:

It is recommended that, for soils having potentially toxic levels of
exchangeable Al in a survey area, the soil survey report contain an
indication of the levels of exchangeable Al in (1) the section containing
the morphologic description of the soils, (2} the section on use and
management of the soils, {3) the section dealing with the individual map
units, and (4) the sections dealing with the natural fertility levels of
the soils (in those reports that include such a section).

Kesponse (Al toxicity-low base status-Kandi groups relationships):

{1y The Kandi horizon defines a textural analog of the argillie horizon
having a low CEC par unit of clay (< 12 meq/100g clay). There is
no relationship to either base status (high or low) or to levels of
exchangeable Al (high or low).

(2) Successful attempts to evaluate soil properties or characteristics
that can be directly related to Al toxicitiemhow that potential Al
toxicity is best defined by a ratio ot Al to basic cations as
extracted by a neutral salt (the most common being IN"KCl}. The
percent Al saturation on the basis of the Effective Cation Exchange
Capacity (ECEC) can be determined from these data. The ECEC is for
all practical purposes the CEC of the soil at the pH of the soil.
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Probably the most widely used critical ratios (percent Al saturations)
are less than about 20%, 20 to 60%, and greater than about 60%. These
percentages correspond respectively to minimal or no Al toxicity
problems, Al toxicity for sensitive crops (rye, alfalfa, etc.), Al
toxicity for all but the most tolerant crops such as tea, rubber, etc.

Recommendation:
It is recommended that levels of exchangeable Al not be made diagnostic
for soil classification at levels above the soil series.

Question:

The establishment of minimum requirements for use with certain lower case
horizon symbols seems to have widespread support. Would you please
briefly outline your thoughts on what the minimum requirement(s) (if any)
should be for use of the following lower case horizon designations with
which you have had experience?

c: What are significant accumulations ---, etc.7

Response:
Almost everyone agreed that the amount of concretions present should

exceed some minimum percent by volume for use of this designation. The
different opinions of what this amount should be were 2, 5, 10, and 25%
by volume.

Recommendation:

Following discussion during the conference, it is recommended that the
decision as to what constitutes a significant accumulation be left to the
person describing the soil, and that minimum requirements_not be set.

g: What is ‘strong’ gleying? Should there be color value and chroma
criteria? Mottle criteria in recent soils such as alluvium? Is color
alone an adequate criterion? How do we distinguish color due to
pedologic gleying from gray geologic materials? Other?

Response:
There is general agreement with the guidelines on page 4-44 of the Soil

Survey Manual. The consensus seems to be that the symbol 'g' should
indicate gleying as a dominant process expressed in the horizon as
reflected by soil colors with chroma of 2 or less in at least 50% of the
horizon.

Recommendation: ) )
It is recommended that use of the symbol ‘g’ continue as outlined on page
4-44 of the Soil Survey Manual.

k: Is k used only with secondary accumulations of carbonates? What
about calcareous parent material (i.e. loess, alluvium)?
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Response :

There 1s general agreement among those responding that the ‘K
designation should be used to indicate only secondary accumulations of
carbonates. This is in keeping with the general philosophy of using
lowercase horizon symbols to indicate pedogenic processes having
significant expression in the soil. Some respondents thought the
secondary accumulation should result in 5% or more carbonates than in the
underlying horizon {(or than was originally present).

Recommendation:

It is recommended that the symbol 'k’ be used to indicate secondary
accumulations of carbonates. Soils developed in calcareous parent
materials and lacking secondary accumulations of carbonates are
adequately described as calcareous in the narrative of the description.

n: Should physical characteristics associated with high Na levels be
required7 How can Na accumulation be determined in the field at the time
soils are described when chemical data are lacking? etc.?

Response:
Most respondants agree that vphysical properties associated with high Na

levels should be evident. These include extensive teounging, grayish-silt
coatings on Ped exteriors, tubular pores, prismatic or columnar
structure, dispersed structureless condition and dispersed organic
matter. A number of the committee are of the opinion that the use of 'n’
should reflect secondary acculumations of Na but that the minimum levels
required should be lower than required for natric horizons. Field Kits
(i.e. HACH) can be used to estimate Na levels in most cases.

The use of 'n' is a problem created only in part by the need for chemical
data to determine Na levels. Another problem is that there is not a set
of physical characteristics and/or soil reactions that can be reliably
and universally used to indicate secondary accumulations of Na. Some
believe there is a general tendency to use 'n' only with horizons that
are believed to qualify as natric. This is not consistent with the use
of essentially all the other lower case symbols (especially k and y} in
that it results in a one to one correspondence between a diagnostic
horizon and use of a lower case symbol. Also secondary accumulations of
Na develop in, for example, surface (AP) horizon under some conditions
(i.e. some water management systems in rice production).

Recommendation:

It iIs recommended that the designation 'n' continue to be used to
indicate secondary accumulation of sodium in amounts that exceed that
originally present in the parent material and that may or may not meet
requirements of natric horizons.

o: What kind of residual accumulation, how much, and in what form (i.e.
clays ws ironstone), etc.?

Response:

There was almost no response to this one. The point was made that the
residual accumulation of sesquioxides did not refer to fe-oxide only and
that it should be associated with a low CEC.
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Recommendation:

It iIs recommended that the intent and expected use of this symbol 'o* be
clarified. For example, does it apply only to sesquioxides such as those
of Fe, Al Ti? Is the intent to also include hydroxides of those
elements as for example kaolinite? What indicator(s) do the field soil
scientist rely on to identify the condition(s)? Is the intent merely to
reflect a low CEC per unit of clay?

q: Do we have them in the Southern Region? If so how are they
recoghized?

Response:
Most of the respondents indicated that this symbol is not used In their

area. The following response indicates that they are present together
with other materials that have accumulated in parts of the region. “Yes,
we have secondary silica accumulation in some of our ancient petrocalcics
on the Texas High Plains. They do not usually seem to be associated with
the present pedogenic environment, but they seem to be of pedogenic

"

origin. | think the "q" should be used if it is a” obvious feature.”

Recommendation:
No change in present guidelines.

r: It has been suggested that this designation needs redefinition to
restrict it to the zone between C horizon and bedrock and exclude dense
basal till and other analogous zones and consolidated layers with high
bulk densities? Comments? Proposed definition7

Response :
Most of those responding were in favor of redefinition so that r is

restricted to use between ¢ horizon and bedrock. There is a strongly
held minority opinion among the respondents that it should be redefined
and_not be restricted to the zone between C and R, but should be allowed
to include shale, soft sandstone and other horizons with predominately
geologic ‘rock’ structure.

Recommendation:

It is recommended that this symbel(r) be used: (1) with 'C* to indicate
layers of weathered rock that are Paralithlc-like or that meet the
requirements of Paralithic material and that are normally underlain by
consolidated or semi-consolidation bedrock, and {2) for nonlithified
material having predominately geologic ‘rock’ structure such as shale and
soft sandstone. The material can be dug with difficulty with a spade.
The material may contain vertical cracks, but the horizontal spacing
between the cracks should be 10 cm or more.

v: Is presence of any plinthic material enough?

Response:

Different respondents suggested that different quantities of plinthite be
present before the symbol v is used. These suggestions ranged from any
plinthite, through 1%, 2% and 5%.

150



Recommendation:
It is recommended that this symbol be used to indicate the presence of
plinthite in recognizable quantities.

w: Is this used in both upper and lower solum; restricted to upper,
lower solum. For example, are A-Bw-Bt-C, A-Bt-Bw-C, A-Bw-C horizon
sequences all to be expected? Other?

Response:
There seems to be no problem with the definition as indicated by the

various responses. There is considerable variation In the way the symbol
is used. The majority of those responding were of the opinion that the
most common “se is in horizon sequences such as A-Bw-C but that such
sequences as A-Bw-Bt-C or A-Bt-Bw-C could and would occur. This is
consistent with the definition in the Soil Survey Manual. It appears
that in the upper solum the Bw may be analogous to some of the old B,
horizons and in the lower solum analagous to some of the old B3 horizons:
Recommendations:

It is recommended that this or other appropriate committee give further
study to the “se of the "Bw" designation and to the “se of "w" with other
lower case symbols.

x: What percent should be brittle7 Is density enough and if so how
dense should it be?

Response:

There is a concensus that density alone is not a satisfactory criterion.
Different views on the percent by volume having brittleness that should
be required were 40%, 30%, 25%, 10% and that no minimum volume
requirement should be set.

Recommendation:
It is recommended that the symbol 'x' be used to indicate the presence of
brittleness in a horizon with no requirement regarding volume of soil
that is brittle.

y: Is the presence of gypsum adequate?
Response:

There were not many responses to this one. The concensus seems to be
that there should be a secondary accumulation of gypsum in excess of any
amount initially present. In many (most) soils this would be any gypsum
at all. In these cases, laboratory analyses would not be needed where
gypsum could be identified in the field. In soils developed in parent
materials containing gypsum, laboratory analyses could document the
extent of any secondary accumulations of gypsum.

Recommendation:

It is recommended that the suffix 'y' be used to indicate secondary
accumulations of gypsum in excess of that present in the initial parent
material.
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10.

z: What should be criterion (criteria) for determining presence of
salts? EC, other?

Response :
Few responded to this one as most of the region lacks soils with

appreciable accumulations of soluble salts. The concensus seems to be
that there should be a secondary accumulation of salts and that EC should
be 2 4 millimhos. Visible salt crystals andfor ‘films’ or ‘threads’ of
neutral salts would be morphological indicators of value in the field.

Recommendation:
It is recommended that the use of "z be based on morphological and other
features that can be recognized in the field.

d: This subscript has been suggested for use to indicate nongenetic
fragipan-like layers such as dense basal till etc.that do not meet the
criteria for "r”. Comments? Proposed definition7

Response:
There is general support for introduction of this symbol for use in

nongenetic ‘fragipan-like’ layers. The following possible definition was
offered: “This symbol is wused to indicate nongenetic firmness,
brittleness, or high bulk density. Layers with these features have the
same influence on use and management of the soil as a fragipan.”

Recommendation:

It is recommended that this symbol be used to indicate nongenetic
firmness, brittleness, or high bulk density such as occurs. in dense basal
tills.

I have paraphrased the following three comments from the committee for
your consideration. They make good points on matters of concern to the
committee. Please feel free to respond or comment as (and if) you wish.

(a) We do not need more diagnostic horizons because specific criteria
need to relate directly to separations of pedens within higher taxa.
Diagnostie horizons are in effect super categories, i.e. above the
order category. Over the years we have found it necessary to
subdivide most diagnostic horizons within the various categories.
For example, the various kinds of argillie,mollic and spodic, etc.
used as criteria within various categories.

Response to Part {a):
All responses were in agreement or noncommital.

Recommendation regarding Part (a):
It is recommended that this be the committees ‘statement of philosophy’
with respect to present status in the Region.
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(b) At this stage in the “se of Soil Taxonomy in the U.S. there should
be one criterion for a new subgroup that has to be met before we
eve” consider that subgroup. That criterion is that two or more
series are recognized, and extensively used in mapping units. These
should be taxonomically identified from competing series in the same
family by the criteria proposed for the subgroup. This 1s a double
edged proposal In that far too many series descriptions do not
guantitatively address competing series and since series are part of

the taxonomie system this should not be. If the system works as
intended series are the “testing ground” for development of higher
categories.

Response to Part (b):

All responses to this were either in agreement, ‘no comment’ or ‘why
require two series’ rather than one.

Recommendation regarding Part (b):

It is recommended that it be required that these criteria be met by at
least two soil series for new subgroups proposed for Soil Taxonomy.

Minority recommendation and comments (b):

A significant minority of the committee is strongly opposed to requiring
that two or more series that would classify in a new subgroup be
recognized and in use in mapping units before the subgroup can be
proposed and considered. The number of series in a potential subgroup
does not necessarily reflect it's significance with regard to area,
genesis, morphology, etc. For example, a single series may be of major
extent and represent more total area than a number of minor series

combined. If some restriction of the nature proposed is really
necessary, then why not set a minimum requirement with respect to the
area represented by the subgroup to be proposed. Throughout the

development of Soil Taxonomy and subsequent proposals for major revision
(1COMOX, ICOMERT, ETC.) provision has been made for soils not yet
observed or studied. This is particularly true of Suborder and Great
Group levels of classification. Implied or postulated subgroups should
be proposed and considered only if their actual existance is documented.
However, number of series in the proposed subgroup should be of no
concern (or a very minor factor) in deciding whether the subgroup is
added to Soil Taxonomy.

{c) (The following comment is in response to a” earlier mailing asking
for comment on whether a” ‘aluminic' diagnostic horizon (or
subgroup) is needed for soils having potentially toxic levels of
exchangeable aluminum).

I have mixed emotions on the "aluminic" question. A” "allice" family
has been used in the ICOMOX classification of Oxisols for the past
few years. The Brazilians and other seam to like it and have
recognized "allic" phases for the past ten years in their system.
However, all the present criteria used to define 'allle" use
exchangeable Al in one form or another. An absolute amousnt is less
variable with time but less responsive to crop root reaction.
Ratios, i.e., base saturation, or Al saturation on a neutral salt
CEC base are the best predictors of reot response but such ratios
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have been altered to at least 1.5 in most of our old fields of
Ulcisols, Thus, native soil and cultivated soil ca” easily end up
in different categories depending upon cowmon and expcected
agricultural practices. This violates a basic goal of Soil
Taxonomy. Also, the present proliferation of Al tolerant cultivars
makes it difficult to pick a meaningful criterion limit and one
could argue that in a few years plant breeders will have solved the
problem in most crops and that our present attention to base
saturation criteria is satisfactory for recognizing groups of soils.
In essence, when you speak of a “potentially toxic level of
exchangeable AIl” we have to consider toxic to what? That picture is
more clouded by every new generation the plant breeders product.

Response _to Part C:
All responses were either in general agreement or ‘no comment’.

Recommendation regarding Part C:

It is recommended that "aluminie' and/or 'allic' conditions (potentially
toxic levels of exchangeable Al) in soils be dealt with as outlined in
the recommendation with respect to question number 8.
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COMMITTEE V:  SOIL WATER, SOUTHERN REGIONAL SOIL SURVEY WORK-PLANNING
CONFERENCE OF THE NATIONAL COOPERATIVE SOIL SURVEY.

Charge 1: Determine amount of measured soil water table data available
in south region and develop guidelines for establishing a soil water
data base.

AVAILABILITY OF DATA ON SEASONAL WATER TABLE IN THE SOILS OF THE
SOUTHERN STATES

ALABAMA

Unpublished (SCS) data on 11 sites (8 series). Data collected for
about 2 1/2 years at intervals of about 2 weeks to 1 month. Onsite
descriptions available for a few sites. No redox, 02, Fe, or related
data.

2 Ardilla; fine-loamy, siliceous, thermic Fragiaquic Paleudults

2 Dothan; fine-loamy, siliceous, thermic Plinthic Paleudults

1 Eunola; fine-loamy, siliceous, thermic Aquic Hapludults

2 Fuquay; loamy, siliceous, thermic Arenic Plinthic Paleudults

1 Grady; clayey, kaolinitic, thermic Typic Paleaquults

1 Kalmia; fine-loamy over sandy or sandy-skeletal, siliceous, thermic
Typic Hapludults

1 Orangeburg; fine-loamy, siliceous, thermic Typic Paleudults

1 Rains; fine-loamy, siliceous. thermic Typic Paleaquults

For information contact George Martin or Glenn Hickman at
205-821-8070.

ARKANSAS

In press (Experiment Station publication) data on 9 sites (3 series)
collected for 3 years mostly at 2-week intervals. Onsite descrip-
tions. No redox, 02, Fe or related data.

1 Calhoun; fine-silty, mixed, thermic Typic Glossaqualfs

4 Calloway; fine-silty, mixed, thermic Glossaquic Fragiudalfs

4 Henry; coarse-silty, mixed, thermic Typic Fragiaqualfs

For information contact Charles L. Fultz or E. Moye Rutledge.

FLORIDA

Mostly unpublished (SCSI data, some published in soil surveys. Data
collected on about 96 mapping units for 2 to 5 years at about 2-week
intervals. Onsite descriptions not available for most sites. No
redox, 02, Fe, or related data.
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Albany; loamy, siliceous, thermic Grossarenic Paleudults
Archbold; hyperthenic uncoated Typic Quartzipsamments

Basinger; siliceous, hyperthermic Spodic Psammaquents

Blanton; loamy, siliceous, thermic Grossarenic Paleudults
Captiva; siliceous, hypcrthermic Mollic Psammaquents

Centenary; sandy, siliceous, thermic Grossarenic Entic Haplohumods
Chipley; thermic coated Aquic Quartzipsamnents

EauGallie; sandy, siliceous, hyperthermic Alfic Haplaquods
Electra; sandy, siliceous, hyperthermic Arenic Ultic Haplohumods
Elgin; sandy, siliceous, thermic Grossarenic Enti¢ Haplohumods
Escambia; coarse-loamy, siliceous, thermic Plinthaquic Paleudults
Foxworth; thermic coated Typic Quartzipsamnents

Garcon; loamy, siliceous, thermic Arenic Hapludults

Hurricane; sandy, siliceous, thermic Grossarenic Entic Haplohumods
Immokalee; sandy, siliceous, hyperthermic Arenic Haplaquods
Jonathan; sandy, siliceous, hyperthenic, ortstein Grossarenic
Haplohumods

Leefield; loamy, siliceous, thermic Arenic Plinthaquic Paleudults
Leon; sandy, siliceous, thermic Aeric Haplaquods

Lochloosa; loamy, siliceous, hyperthermic Aquic Arenic Paleudults
Lokosee; loamy, siliceous, hyperthermic Grossarenic Ochraqualfs
Malabar; loamy, siliceous, hyperthermic Grossarenic Ochraqualfs
Malabis; fine-loamy, siliceous, thermic Plinthic Paleudults
Mandarin; sandy, siliceous, thermic Typic Haplohumods

Mascotte; sandy, siliceous, thermic Ultic Haplaquods

Millhopper; loamy, siliceous, hyperthermic Grossarenic Paleudults
Myakka; sandy, siliceous, hyperthermic Aeric Haplaquods
Narcoossee; sandy, siliceous, hyperthermic Entic Haplohumods
Newnan, sandy, siliceous, hyperthermic Ultic Haplohumods

Oldsmar; sandy, siliceous, hyperthermic Alfic Arenic Haplaquods
Ona; sandy, siliceous, hyperthermic Typic Haplaquods

Orsino; hyperthermic uncoated Spodic Quartzipsamnents

Ousley; thermic uncoated Aquic Quartzipsamnents

Pelham; loamy, siliceous, thermic Arenic Paleaquults

Pepper; sandy, siliceous, hyperthermic ortstein Alfic Haplagquods
Pineda; loamy, siliceous, hyperthermic Arenic Glossaqualfs
Pomello; sandy. siliceous. hyperthermic Arenic Haplohumods
Pomona; sandy, siliceous, hyperthermic Ultic Haplaquods
Pottsburg; sandy, siliceous, thcrmic Grossarenic Haplaquods
Punta, sandy, siliceous, hyperthermic Grossarenic Haplaquods
Resota; thermic uncoated Spodic Quartzipsamnents

Riviera; loamy, siliceous, hyperthermic Arenic Glossaqualfs
Satellite; hyperthermic uncoated Aquic Quartzipsamments

Scranton; siliceous, thermic Humaqueptic Psammaquents

Smyrna; sandy, siliceous, hyperthermic Aeric Haplaquods

Sparr; loamy, siliceous, hyperthermic Grossarenic Paleudults
Susquchanna; fine, montmorillonitic. thermic Vertic Paleudalfs
Tavares; hyperthermic uncoated Typic Quartripsamments

Wabasso; sandy, siliceous, hyperthermic Alfic Haplaquods
Wauchula; sandy, siliceous, hyperthermic Ultic Haplaquods

Winder; fine-loamy, siliceous, hyperthermic Typic Glossaqualfs
Zolfo; sandy, siliceous, hyperthermic Grossarenic Entic Haplohumods

For information contact Wade Hurt or Victor W. Carlisle.
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GEORGIA

Unpublished (ARS & SCSI data on 8 series collected for 9 months to 3
years at intervals of 2 days to 3 weeks. Onsite descriptions available

(7).

KENTUCKY

Unpublished (SCS) data on 8 soils. Data collected for 1 to 1 1/2
years at intervals of 1 week to 1 month. Onsite descriptions for
some sites.

Belknap; coarse-silty, mixed, acid, mesic Aeric¢ Fluvaguents
Henshaw; fine-silty, mixed, mesic Aquic Hapludalfs

Karnak; fine, montmorillonitic, nonacid, mesic Vertic Haplaquepts
Latham; clayey, mixed, mesic, Aquic Hapludalfs

Lowell; fine, mixed, mesic Typic Hapludalfs

Morehead; fine-silty, mixed, mesic Aeric Fluvaquents

Newark; fine-silty, mixed, nonacid, mesic Aeric Fluvaquents
Stendal; fine-silty, mixed, acid, mesic Aeri¢ Fluvaquents

P e o R o N

Published (Univ. thesis) data on 3 soils. Data collected over 1 to
1 1/2 years at intervals of 1 week to 1 month. Onsite descriptions.

1 Huntington; fine-silty, mixed, mesic Fluventic Hapludolls
1 Karnak; fine, montmorillonitic, nonacid, mesic Vertic Haplaguepts
1 Melvin; fine-silty, mixed, nonacid, mesic Typic Fluvaquents

Published (Univ. thesis) data on 5 soils. Data collected over a period
of 2 or 3 months.

1 Zanesville; fine-silty, mixed, mesic Typic Fragiudalfs

1 Tilsit; fine-silty, mixed, mesic Typic Fragiudalfs

1 Johnsburg; fine-silty, mixed, mesic Aquic Fragiudults

1 Waverly; coarse-silty, mixed, acid, thermic Typic Fluvaquents
1 Collins; coarse-silty, mixed, acid, thermic Aquic Udifluvents

For information, contact Glenn E. Kelley or A. K. Karathanasis.

LOUISIANA

Unpublished data collected for 6 months (except as noted) at weekly
intervals. O0Onsite descriptions available. No 02, Fe or related data.

Anacoco; Vertic Albaqualf: fine, mont., thermic

Moreland; Vertic Hapludoll: fine, mixed, thermic

Susquehanna; Vertic Paleudalf: fine, mont.. thermic

Beauregard; Plinthaquic Paleudult: fine-silty, silic., thermic
Sawyer; Aquic Paleudult: fine-silty, silic., thermic

Morse; Entic Chromudert: fine, mixed, thermic

Roxana; Typic Udifluvent: coarse-silty, mixed, nonacid, thermic
Galiion; Typic Hapludalf; fine-silty, mixed, thermic

P b e e ek
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1 Kisatchie; Typic Hapludalf: fine, mont., thermic

3 Jeanerattal: Typic Argiaquoll: fine-silty, mixed, thermic
5 Patoutvillel; Aeric Ochraqualf: fine-silty, mixed, thermic
1 Frostl; Typic Glossaqualf: fine-silty, mixed, thermic

8 Calhoun?; Typic Glossaqualf: fine-silty, mixed, thermic

4 ACY2; Aeric Ochraqualf: fine-silty, mixed thermic

Unpublished (Wetlands Lab. for Corp of Engineersl data on 5 to 10
pedons collected over 2 years at weekly intervals.

For information contact B. J. Miller.

lpata collected for 40 weeks.
Data collected for 60 weeks.

MISSISSIPPI

Unpublished (SCS 8 Univ.) data on 27 pedons {25 series). Will collect
for 3 years at monthly intervals. Onsite descriptions. No redox, 02,
Fe, or related data.

Unpublished (SCS) data on 3 sites (3 series). Five years data on a
monthly interval. No redox, 0y, Fe, or related data.

Published (SCS and Mobile District Corps of Engineers) on 13 sites (8
series). Data collected for 11/2 to 2 1/2 years at intervals of 1
week to 1 month. Onsite descriptions:

Atmore; coarse-loamy, siliceous, thermic Plinthic Paleaquults
Harleston; coarse-loamy, siliceous, thermic Aquic Paleudults
Benndale; coarse-loamy, siliceous, thermic Typic Paleudults
Latonia; coarse-loamy, siliceous, thermic Typic Hapludults
Cahaba; fine-loamy, siliceous, thermic Typic Hapludults

Columbus; fine-loamy, siliceous, thermic Aquic Hapludults
Forestdale; fine, montmorillonitic, thermic Typic Ochraqualfs
Askew; fFine-silty, mixed, thermic Aquic Hapludalfs

Dundee; fine-silty, mixed thermic Aeric Dchraqualfs

Catalpa; fine, montmorillonitic, thermic, Fluvaquentic Hapludolls
l.eeper; Fine, montmorillonitic, nonacid, thermic Vertic Haplaquepts
Mantachie; fine-loamy, siliceous, acid, thermic Aeri¢ Fluvaquents
Savannah; fine-loamy, siliceous, thermic Typic Fragiudults
Quitman, fine-loamy, siliceous, thermic Aquic Paleudults

Una; fine; mixed. acid thermic Typic Haplaquepts

Ariel; coarse-silty, mixed, thermic Fluventic Dystrochrepts
Guyton; fine-silty, siliceous, thermic Typic Glossaqualfs

Ora; fine-loamy, siliceous, thermic Typic Fragiudults

Stough; coarse-loamy, siliceous, thermic Fragiaquic Paleudults
Wilcox; fine, montmorillonitic, thermic Vertic Hapludalfs
Bassficld; coarse-loamy, siliceous, thermic Typic Hapludults
Petal; fine-loamy, siliceous, thermic Typic Paleudults

Prentiss; coarse-loamy, siliceous, thermic Typic Fragiudults
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1 Susquehanna; fine montmorillonitic, thermic Vertic Paleudalfs

1 Trebloc; fine-silty, siliceous, thermic Typic Paleaquults

1 Arkabutla; fine-silty, mixed acid, thermic Aeric¢c Fluvaquents

1 Cascilla; fine-silty, mixed, thermic Fluventic Dystrochrepts

1 Chenneby; fine-silty, mixed, thermic Fluvaquentic Dystrochrepts

1 Gillsburg; coarse-silty mixed, acid, thermic Aeric Fluvaquents

1 Oaklimeter; coarse-silty, mixed, thermic Fluvaquentic Dystrochrepts
2 Tippah; fine-silty, mixed, thermic Aquic Paleudalfs

NORTH CAROLINA

In press (SCS, Soil Suv. Inv. Bul.) data on about 30 sites. Data
collected for 1 1/2 to 10 years at bi-weekly intervals. Some o¢nsite
descriptions and some pedons only classified onsite. Some redox, 02,
Fe or related data.

OKLAHOMA

No data. Are initiating a study on recharge areas for saline seeps.
For more information contact Billy J. Wagner or Brian J. Carter.

PUERTO RICO

No response.

SOUTH CAROLINA

Unpublished (SCS) data on 8 to 10 soils. Old data {1960's) without
adequate soil descriptions.

Published data (Experiment Station Bulletin) on 6 sites (3 series)
with detailed soil descriptions. Data collected during winter and
spring for 2 years. Perched water table measurements made daily after
rains until the water table disappeared. Rainfall data collected. No
redox, 02, Fe, or related data.

3 Cataula sites; clayey, kaolinitic, thermic Typic Fragiudults*

2 Cecil sites; clayey, kaolinitic, thenic Typic Hapludults
1 Hiwassee site; cleyey, kaolinitic, thermic Typic Rhodudults

*Classification at time of study. Cataula series now classified as
clayey, kaolinitic, thermic Typic Hapludults.

For more information contact Don Hallbick or Bill Smith.
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TENNESSEE

Data in dissertation (David Hammer, 1966, Univ. of Tennessee).
Observations made monthly for 2 years (Oct. 82 - Dec. 84). Onsite
descriptions. Extractable soil Fe and Mn data.

1 Coarse-loamy, mixed, mesic Aquic Dystrochrept
1 Fine-silty, mixed, mesic Aquic Dystrochrept

1 Fine-silty, mixed, mesic Aquic Hapludult

1 Coarse-loamy, mixed, mesic Typic Hapluaquept

For more information contact David Hammer at the Univ. of Missouri.

Unpublished data on 4 series collected for 2 years with variable
frequencies of observation, some up to 10 per week. Onsite descrip-
tions. No redox, 02, Fe or related data.

3 Calhoun; fine-silty, mixed, thermic Typic Glossaqualfs

9 Calloway; fine-silty, mixed, thermic Glossaquic Fragiudalfs
48 Grenada; fine-silty, mixed, thermic Glossic Fragiudalfs

2 Loring; fine-silty, mixed, thermic Typic Fragiudalfs

For more information contact Don Tyler at 901-424-1643.

TEXAS

Published data (University thesis) on 8 sites collected for 2 years at
I-week intervals. 0Onsite descriptions with physical and chemical data
available. Redox potential measured.

Lufkin; fine, montmorillonitic, thermic Vertic Albaqualfs
Crockett; fine, montmorillonitic, thermic Udertic Paleustalfs
Elmina; clayey, montmorillonitic, thermic Aquic Arenic Hapludalfs
Arol; fine, montmorillonitic, thermic Typic Albaqualfs

Segno; fine-loamy, siliceous, thermic Plinthic Paleudalfs
Splendora; fine-loamy, siliceous, thermic Fragic Glossudalfs
Sorter; coarse-loamy, siliceous, thermic Typic Ochraqualfs
Wallet-; fine-loamy, siliceous, thermic Typic Glossaqualfs

Unpublished data on 5 sites collected for 2 years at 2-week intervals.
Onsite descriptions. No redox data.

Oakwood; fine-loamy, siliceous, thermic Plinthic Paleudalfs

Raino; fine-loamy over clayey, siliceous thermic Aquic Glossudalfs
Freestone; fine-loamy, siliceous thermic Glossaquic Paleudalfs
Cerly; fine, montmorillonitic, thermic Typic Glossaqualfs
Mantachie; fine-loamy, siliceous, acid, thermic Aeric Fluvaguents

For more information contact Charles M. Thompson or Larry Wilding.
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Regarding the second part of charge 1, "...develop guidelines for
establishing a soil water data base,” we did not make progress on this
portion of the charge. We recommend the next committee give this
matter serious consideration.

CHARGE 2: Make specific recommendations on the allowable 02 content or
thé method of measurement to improve definition of aquic moisture
regime.

Response to Charge 2:

We feel that the determination of ferrous iron (Fett) by a,a'-dipyri-
dyl should be strongly considered to serve as a basis for redefining
the "reduced” component of the definition of the aquic moisture
regime. Our committee, therefore, strongly encourages evaluation of
one or more of the a,a'-dipyridyl methods. The method recommended by
W. H. Patrick, Jr. (see attachment) appears very promising.

The committee recognizes that our present information about the
determination of Fe'* with a,a'-dipyridy} is quite limited. The
comnittee also realizes that the requirement for reduction could be
deleted from the definition of the aquic moisture regime. If this
should occur, we feel that the requirement will be inserted at some
lower level within the system of classification.

Workers at the recent workshop on wetlands (Banta, Stephen J. (Ed.),
1985, Wetland Soils: Characterization, and Utilization. Proceedings
of a workshop held 26 March to 5 April 1984... Published by the
International Rice Research Institute, Los Banos, Laguna. Philippines)
recommended the adoption of dipyridyl determination of Fe*t for the
identification of "wet Andisols" (p. 439). The same group also
recommended that the Fett status should be determined with a,a'-dipyri-
dyl when wetland soils are described {(p. 517}. Soil scientists in
Louisiana and Texas have had some experience with this procedure and
encourage additional testing and evaluation.

Basing the "reduced" component of the definition of the aquic moisture
regime on the determination of Fe't by a,a'-dipyridyl appears to have
the following advantages:

1) Soil morphological features are most frequently an expression of
the oxidation status of Fe. Therefore, soil morphology should be
more closely related to the presence of Fet* than to the absence
of oxygen.

2)  The determination of the presence or absence of Fe** in soils by

a,a'-dipyridyl is an achievable goal. It is a simple field test
which can be made by all soil scientists.
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Basing the "reduced” component of the definition of the aquic moisture
regime on the determination of the presence or absence of Fett by
a,a’'-dipyridyl appears to have the following disadvantages:

1)

2)

3)

Fe++ appears in reduced soils after the depletion of 02. The time
between the disappearance of 02 and the appearance of Fett is
assumed to be a few hours to several days (or even weeks in some
cases) depending on the number of microbes present and their
activity. Much of this disadvantage can be overcome by reducing
the time required that a soil should contain Fe** compared to the
time required for a soil to be free of oxygen.

a,a'-dipyridyl has some toxicity. (LSD50 for rats and mice is 256
mg/kg orally - Windholz, Martha (Ed.), 1983. The Merch Index, An
Encyclopedia of Chemicals, Drugs, and Biotogicals, Merch & Co.,
Inc., Rahway, NY. p. 3368). Skin contact and ingestion should be
avoided. Plastic gloves should be used in handling the chemical.
If it is used as a spray, one should stand downwind and possibly
wear a mask.

The growth of plants in reduced soils is directly related to the
absence of 02 but only indirectly related to the presence of the
absence of Fett

The committee suggests the following questions be evaluated.

1.

Should the &,a‘'-dipyridyl determination be made as a spot plate,
spray, or extraction technique or as a combination of one or more
of the techniques? The extraction technique is more sensitive for
trace quantities of Fe** but required more time.

Should the determination be made on ped exteriors, ped interiors,
or a mixed representative sample of the soil? If the determina- ~
tion is made on ped exteriors or |nter|ors what percent should
give a positive indication for Fe** before the soil is considered
reduced? If peds are required for the determination, what should
be done when no peds are present?

What are Fe** contents (presence/absence) like with depth below
the top of the water table?

During which season (fall, winter, or spring) are soils most
likely to be reduced?

Fe*** in the presence of a,a'-dipyridyl and organic extracts can
be photo reduced (is light sensitive). Evidently this doesn"t
occur for 3 to 10 minutes. 1Is this a problem? What should be the
time limit on evaluating the color?

Can the intensity of the red color be correlated with the quantity
of the Fet++ present?
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7. At what depth(s) should reduced soils be required to contain
Fett? For what duration? For a continuous period of time or for
a cumulative amount of time? Every year or X years out of 10
years?

8. Although essentially all mineral soils should contain some
reducible Fe, we will have more confidence in the Fet* evaluation
if we can varify that reducible Fe was present in the soil. We
therefore should evaluate the use of dithynite-citrate in conjunc-
tion with a,a'-dipyridyl for this purpose.

9. The appropriate pH of the a,a'-dipyridyl solution should be
evaluated.

10. The literature should be reviewed for the a,a'-dipyridyl determin-
ation of Fe++. Wetlands researchers have been utilizing/evaluat-
ing this determination for some time.

CHARGE 3: Identify and report on testing of new field methods of
identifying aquic moisture regime.

See response to Charge 2.

CHARGE 4: Keep this body informed of proposals and developments of the
international committee on soil water.

The International Committee on the Aquic Moisture Regime {ICOMAQ) is
essentially in the middle of their deliberations. No proposals have
been made and nothing definitive has been decided. 1 expect some
proposals will be made in the next year to year and one-half. Six
moisture/morphology conditions, as follow, were recognized in the last
communication from the Chairman, J. Bouma:

11 Wet -- reduced & mottled
1.1 Ground-water gleys
1.2 Surface-water gleys
1.2.1 Natural (epiaquic)
1.2.2 Anthropic (anthraquic)
Z) Wet -- reduced & no mottles
3) Wet -- not reduced & no mottles
4) Moist -- not reduced & mottled
5) Moist -- not reduced & no mottles
6) Flooded -- (Evidently "wet"™ from flooding but no mottles,
reduction unclearl

The most important question presently before the committee, in my
estimation, is whether to use "saturation with water" or "redox" as
definitive at the suborder level. The parameter not chosen will likely
be utilized as definitive at a lower level of Taxonomy.
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RECOMMENDATIONS OF THE COMMITTEE
The committee should be continued to encourage and coordinate:

a) Evaluation of a,a'-dipyridyl methods for determining the
presence of reduced iron {(Fe**) in wet soils.

b} Evaluation of the Fett status by a,a'-dipyridyl methods of
selected soils throughout the south.

¢)  Evaluation of the use of a specific a,a'-dipyridyl method as
the basis for the "reduced” component of the definition of
the aquic moisture regime.

Develop improved guidelines for the collection and interpretation
of seasonal water table data. This could be done through revision
of the "Ground-Water Studies" section of the USDA, SCS Handbook of
Soil Survey Field Procedures.

Keep the Work Group advised of the activities of the International
Committee on Soils with Aquic Moisture Regimes (ICOMAQ).

Pursue charges deemed appropriate by the incoming chairman of this
Work Group.

COMMITTEE MEMBERS:

R. Berdanier, Jr.
L. Girdner, Jr.
Goodwin

Grossman

Hudnall

Kelley

M. Koos

C. Mathews

L. Newman

Parker

E. Pettry

. D. Philen

Philips

W. Schellentrager
A. Touchet
&, Ward
L
M

. Wilkes
. Rutledge (Chairman)
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Attachment No. 1

Louisiana State University

Laboratory of Wetland Soils & Sediments
Center for Wetland Resources

Baton Rouge, LA 70803-7511

(504 /388-8810 or 8806)

May 12, 1986

Dr. E. Moye Rutledge

Department of Agronomy
University of Arkansas
Fayetteville, AR 72701

Dear Moye:

I am responding to your recent request for suggestions on the
redefinition of the aquic moisture regime. In my work with wetlands, |
have been very much involved with considerations of the aquic moisture
regime, and 1 have used soil taxonomy quite a bit in trying to get a
handle on what constitutes "hydric soils" and 404 wetlands.” If you
will give me a call someday, we can discuss various aspects of this
problem.

A chemical test | use that is very diagnostic of anaerobic
conditions is a test for ferrous iron. Ferrous iron is not formed in
the soil as long as any oxygen is present, so its presence indicates

anaerobic conditions. | developed a field kit for extracting and
analyzing ferrous iron that I have given to a hundred or so EPA, COE
and FWS personnel who are involved in determination of wetlands. | am

sending you one of these kits, in case you want to try it out.
I'mreally snowed this month, so | don"t have time to write you in
detail with my ideas on the aquic moisture regime, but if you are
interested in getting my ideas give me a call.
With best personal regards.

Sincerely,

Wm. H. Patrick, Jr.
Boyd Professor & Director
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FIELD METHOD FOR DETECTING FERROUS
IRON IN WETLAND SOILS

INTRODUCTION

This procedure is a rapid qualitative test for detecting ferrous
iron in waterlogged soils. The free iron is extracted with 1 N sodium
acetate {pH 2.8) and the ferrous iron can be detected colorimetrically
using a,a,-Dipyridyl. Ferrous iron is present when a reddish/pink
color appears.

EXPERIMENTAL PROCEDURE
Reagents

Reagents included with this kit are .1% a,a,-Dipyridyl solution
and 1 N CH3COONa (sodium acetate) extracting solution. The extracting
solution is made by dissolving 82 g CH3C00Na in approximately 900 ml of
distilled water, adjusting to pH 2.8 with concentrated HCL, and
bringing up to 1000 ml volume. The detection solution is made by
dissolving 60 mg of a,a,-Dipyridyl in 60 ml of distilled water. The
detection solution included in this kit is viable for about one year.
Extra a,a,-Dipyridyl crystals are included.

Kit Equipment

One empty 60 ml bottle with screw top

One empty 20 ml glass vial with screw top

One five-ml syringe

One one-ml syringe

One empty 125 ml wash bottle

One 250 ml bottle filled with 1 N CH3COONa

One 60 ml bottle filled with .1% a,a,-Dipyridyl solution
One 60 ml bottle filled with 60 mg a,a,-Dipyridyl crystals
Two .45 um Acrodisc filters

One carrying case

Specific Procedure

Transfer approximately 5 g of saturated soil into the empty 60 ml
bottle and fill the bottle with extracting solution imaediately to
prevent oxidation of ferrous iron to the ferric form.

Shake the bottle for about one minute and let the suspension settle out
until a clear supernatant is present (approximately 10 minutes).

Take a five ml solution sample from the supernatant with the five ml
syringe. Be careful not to disturb the sediment back into solution as
this will hamper filtration.

Attach the Acrodisc filter to the end of the syringe and then transfer
the sample to the 20 ml glass vial.
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Add .5 ml a,a,-Dipyridyl with the one ml syring and mix well.

Reddish-pink color indicates the presence of ferrous iron.

ADDITIONAL SUPPLIES

Reagents and bottles should be available from any chemical supply
house. Most universities have a science supply division that sells to
outside customers. The filters are made by Gelman, Ann Arbor, MI 48106
(Product no. 41841. Many of the major companies (Sargent-Welch,
American Scientific, etc.) have high minimum orders {$300-$500),
however, there may be a local supplier that will order for a nominal
charge. Teachers Corner [3225 Lisa Drive, Metairie, LA 70803,
phone: (5041455-82431 is one such supplier. Alternative field cases
are available from Ben Meadows Company [3589 Broad Street, Atlanta, GA
30366, phone: (800)241-6401].
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COMMITTEE VI. “se of soil survey in research and management of forest land

Chairperson: Allan E. Tiarks

G. Chalfant D. Manning J. Ragus
D. Eagleston J. McClinton R. P. Sims
B. Goddard W. F. Miller G. Smalley
C. Harrington D. Neat-y C. Turner
G. W. Hurt J. Keys J. R. Van”
R. Peters K. G. Wattersto”

Tharge 1: Explore ways of training foresters_on_the capabilities of soil
survey in forest land management

1. Foresters need to be better trained on using soil surveys so they have

a better understanding of the surveys’ uses and interpretations. Attempts to
hold training sessions in the past have produced mixed results with some
successes while others failed miserably because of lack of interest. Based on
this record of past performance, the committee recommends three ways to get good
attendance.

A. Include use of soil surveys in training sessions held by
organizations such as the SAF or state forestry commissions that have
a wider appeal or, in cases such as pesticide certification, mandate
attendance.

B. Arrange "1 “house” training for industrial land owners and government
organizations by convincing higher levels of management that
understanding soil surveys will improve their employees’ job
performance.

C. Training should be divided into short, multiple sessions so the users
have the opportunity to apply soil surveys to their situation during
the training period.

2. The committee feels that foresters do not have a good understanding of
how soil surveys can be used to improve their performance. Several members
felt that improvements to the published soil survey reports could increase
their usefulness to foresters. Specific problems are that the interpretations
are too vague and not well explained. For example, rating a soil as severe
for equipment use does not explain what soil properties cause the limitation,
to what equipment the limitations apply, “or how to overcome the limitations.
Another suggestion was that the interpretations need to be tied to specific
management practices. One solution proposed is to publish supplements to the
soil surveys focusing on forestry interpretations.

3. The committee feels that field demonstrations of soil management
practices may be useful if tied to other training. But, because
establishment and maintenance of such demonstration areas is expensive, field
demonstrations would have to be managed by a large organization such as the
Forest Service.
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4. Members of the committee generally feel that foresters need to have a
better concept of map units and how to read a map unit description.

The members have widely differing views on how much soil taxonomy foresters
need to know and understand. Some feel that trying to teach soil taxonomy to
foresters is unnecessary and increases the difficulty of teaching the proper
use of soil interpretations. Other members feel that soil interpretations
cannot be efficiently utilized without a basic understanding of soil taxonomy.

Charge 2: Re-evaluate the selection of indicator species published in the §C§
National Forestry Manual, and the use of indicator species on the

SOIL-5

The primary problem at the present time fs the identification of a

particular species of tree which represents the ability of a soil (site) to
produce wood. Hopefully, the identification and subsequent measurement of an

indicator tree species represents the productivity of a soil. We know that
the full production of biomass on a soil is not being measured. We hope that
the indicator species concept does give a reasonable indication of which soils
are the most productive In a basically unaltered state and, in the case ot
drainage, ina drained condition which is definable.

An indicator species and its productivity, as measured by site index, and
related to appropriate yield tables, provides a benchmark for forest managers

to gauge their management practices against. Even though size or quality may
be more important to some forest managers than rate of growth, most managers

use growth as the indication of site quality.

To answer the question about which species should be assignhed indicator
species status, several criteria are used. The species must be one of the
most productive species on the soil, it must be common in the area, and be a
species that is commonly being favored in management. Using these criteria,
the indicator species is selected on the basis of growth rate, quality, value,
and marketability. These standards seem to offer some latitude for personngl
who must select indicator species for soils. These indicator species are then
placed on SCS-SOILS-5 forms and are used in county soil survey reports.

Problems do occur when trying to assign soils to productivity groups
whether the crops are field crops, forage crops, or timber crops. The
problems in trying to place forest soils into productivity classes involve
difference in aspect, elevation, texture, depth, climate, and so forth. §ince
the soil and vegetation growing on it reflect the total environmental factors
on the site, the dominant vegetation and its growth does indicate the
productivity of a soil. Many of the factors influencing vegetation growth
cannot be seen in a soil profile and other factors can only be inferred. Of
course, a soil mapper does have information, other than just profile
descriptions, on which to base a decision; but tree growth is somewhat
difficult to estimate, based solely on observation.
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If the soil scientist can provide consistently-mapped soils, both forest
research personnel and forest managers can gain experience based on
observation and test results. This will certainly help in predicting costs
and benefits of forest management. Research personnel can design and carry
out work on well-defined soil map units so that information can be used in the
field. Forest managers can make observations and monitor the results of
forest management activities and use this knowledge in planning future
activities. Both the researcher and manager should be aware that results may
be different on different soils, even though they may appear to be the same or
have similar characteristics.

Questions.

1. Are the crieria for selection of indicator species sufficient, or do they
need improvement?

Several ideas about determining and selecting an indicator species have

been suggested. The suggestions seem to agree with some aspects of the
current selection process, but do not agree with some other aspects.

One suggestion is to simply use the species that is the most productive
on the soil, can be grown in pure stands (80 percent), and occurs naturally on
the site. In some cases, the most valuable or desirable species might not be
selected for indicator species status, but additional species could be
reported on, also. This would assist the forester in selecting species for
planting when other management activities, such as wildlife managment, need to
be met. Another suggestion is to use groups of indicator species in the many
areas where a single species does not seem to be appropriate. The different
groups might be used to indicate soil moisture availability classes,
regeneration potential, ease of conversion, classes of productivity potential,
and shallow and deep phases of a soil map unit or soil series. Using the
“group of indicator species” approach may need to have a tighter
classification system than the Society of American Foresters Cover Types
Handbook, but it appears to be a workable system.

It has been suggested that criteria should be based on commercial species
that are grown in the south. For example, all of the soils capable of growing
the pine species {loblolly, slash, longleaf, shortleaf) should be rated across
the region. The same would hold true for red/white oak, bottomland hardwoods,
etc. The only criteria would be that the species be commercial, capable of
being grown on the soil, and common in the southern region. Site indexes for
the species that are capable of growing on the site will be reported.

It appears that there is some need to improve the criteria for the
selection of indicator species. The main question seems to be whether
economic criteria should be used. It was not suggested that the indicator
species concept be dropped, but it was suggested that groups be used. Perhaps
putting soils into cubic foot productivity classes, based on potential yields
of the groups of trees, would be appropriate.
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2. Is it possible to assign indicator species to soil map units across a
unit’s range as is now attempted, or should we suggest an entijrely new
approach?

Some soils cover such a wide geographic range that the species of tree
selected in one county or state for indicator spe.es status may not even
occur in some other county or state. This is not usual, but frequently the
species common in one area is not common in another area.

using class determining phases to separate phases of the same soil series
that exhibit significant differences in productivity is often used. Phases
are most easily defined, or separated, based on soil properties that are
fairly easily seen in the field. Differences caused by slope, aspect,
elevation, precipitation, erosion, drainage, rainfall or solar-blocking ridges
are more difficult to see. Class determining phases, based on these
differences have been used, but usually only after significant productivity
differences are shown to exist. This is a problem because data gathering
usually lags behind soil mapping. Besides missing the opportunity to sample
tree growth at the beginning of soil mapping, areas that are found to need a
different map unit design may already be mapped. It is difficult to go back
and check individual map units for phase criteria, so some soil map units
will slip by before it is discovered that different map unit design criteria
need to be applied.

Most comments concerning the assigning of an indicator species across a
unit's range seemed to indicate that as long as soils are mapped and
identified properly, there should be no problem in selecting an indicator
species. 1Itwas also suggested that the selection of local indicator
species for county soil survey manuscripts be selected, as well as one to
represent the full range of a soil map unit.

Using class determining phase criteria probably will solve most problems that
occur within a Major Land Resource Area (MLRA). However, when soils cross
MLRA boundaries, class determining phase criteria is not always useful.
Because of the differences in major climatic factors, a new SCS-SOILS-5 form
needs to be generated for soils that cross MLRA boundaries. The significant
differences in productivity alone should justify this action, without having
to develop a new SCS-SOILS-5 form with differing soil characteristics.
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Charge 3. Suggest ways to improve coordination of SOIL-5 woodland data with
research and field collected data.

1. The committee identified a need to make more specific interpretations to
match the interpretations to the foresters needs in surveys where forestry is
a major land use. Some data are already available in the reports and

only requires editing changes so that the interpretations ace clearly
identified to foresters. For example interpretations for engineering uses can
be adapted to forestry uses such assuitability for logging landings. The pro-

posed guidelines for use of herbicides for agricultural crops can also be
expanded te include forestry herbicides.

2. Some of the interpretations already being made for forestry need to be

improved by expanding the use and management sections and by making the
interpretations match present forestry practices better. The

addition of possible alternatives to management practices when present
practices have severe limitations should be encouraged.

3. The committee feels that these problems need to be addressed by
concentrating on them at the next meeting.
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Recommendations for Change |I:

A. Training of foresters should be encouraged through societies,
state forestry organizations, and industrial companies.

B. State SCS organizations and cooperators should sponsor training
sessions for forestry and other users as new soil surveys are
published.

C. The Charge should be retired.

Recommendations for Charge 2:

A. Re-evaluation of the selection of indicator species published in
SCS National Forestry Manual, and as used on the Soil-5.

B. If the range of a soil series is greater than the range of an
indicator species, investigations should be made to find differences
in soil properties to explain the changes in tree growth. If soil

properties can be identified that explain the tree response, the

series should be split. If not, class determining phases should be
established.

Recommendations for Charge 3:

A. The committee identified a need to improve the guidelines
relative to soil interpretations for forestland.

B. The committee should continue to w-evaluate present guidelines
and to develop new guidelines for these interpretations.

General recommendations: The committee should be continued. Jim Keys,
Forest Service, is recommended as the next chairman.
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f_:;‘} Unlted States Soil
‘wq Department of Conservation 101 South Main
¥ Agriculture Service
Temple. Texas

76501-7682

SUBJECT: 1984 Southern Regional Technical Work Planning Conference of
the National Cooperative Soil Survey.

TO  Recipients of Proceedings

The 1984 session of the Southern Regional Technical Work Planning
Conference met in joint session with the Western Regional Technical Work
Planning Conference at El Paso, Texas, May 20 to 25. This joint work
conference was a first for the National Cooperative Soil Survey. The
joint conference offered several advantages to the participants. It
provided an opportunity for the participants to exchange thoughts and
ideas between the two geographical regions and to participate in a tour
of the Desert Geomorpholegy Project.

The meeting convened at 8:45 a.m. on Monday, May 20 at the Holiday Inn,
downtown in El Paso. Joint sessions were held during the day on Monday
and again on Tuesday following the committee work sessions. Field
trips/or committee meetings were held on Wednesday and Thursday. The
meeting was concluded on Friday morning with a joint session following
the regional meetings.

Our special thanks and appreciation go to Dr. E.C.A. Runge, Dr. Bill
Pope, Dr. Ralph McCracken, Dr. Dick Arnold and to the Directors Represen-
tatives, Dr. D. M. Gosset and Dr. J. C. Engibous.

The Committee Chairman and other participants on the program are com-
mended for the time and effort that was expended prior to and during the
conference. As a result of the excellent input. the committee reports
will provide guidelines and sound recommendations for the National
Cooperative Soil Survey for the Southern Region and provide positive
input into the National Committees.

Your Co-chairmen appreciated the opportunity to sponsor this activity
and hope the delay in the release of this report did not result in any
undue problems for you.

The host for the 1986 Conference will be the State of Kentucky. Glen
Kelly and Dr. Karathanasis are well underway with their plans.

Charles M. Thompson Larry P, GE
Chairman Vice-Chairm
Tha 8ot Conmervallon Barvica 4
1o o ainsy of 1the \ J
v Unltad Blalen Depaniment of AMiZulture L # U5, Gavirnon Pating G Huwd: WL -4 K43 HITS
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SouTHERN & WesSTERN REGIONAL TECHNICAL WOoRK PLANNING CONFERENCE

EL Paso, TEXxAS
May 20-25, 1984

OPENING COMMENTS

WeLcove To TEXAs, MoRe sPeclFicaLLy, West Texas avo EL PASO FOR
THE FIRST JOINT TECHNICAL WORK PLANNING CONFERENCE BETWEEN TWO
REGIONS,  THIS WORKSHOP SHOULD OFFER SOME UNIQUE ADVANTAGES IN
THAT IT WILL PROVIDE AN OPPORTUNITY TO DISCUSS ITEMS OF MUTUAL
CONCERN AND TO HAVE AN INTERCHANGE OF IDEAS AND PHILOSOPHIES
Avone THE wmany PARTICIPANTS ofF THe NATIONAL CooPERATIVE SoiL

SURVEY.

WE ARE PLEASED TO HAVE YOU IN THE STATE, IN A FEW MINUTES YOU
WILL SEE A BRIEF SLiDE PRESENTATION THAT WILL DEPICT THIS AREA
oF WEST TEXAS AND SOUTHEASTERN NEW MEX1CO, I BELIEVE YOU WILL
AGREE THAT THIS AREA HAS CONSIDERABLE BEAUTY, IN ITSOWN RIGHT,
AND 1T ALSO HAS MANY ASPECTS THAT MAKE RESOURCE MANAGEMENT A REAL
CHALLENGE, THE ANNUAL RAINFALL HERE AT EL Paso Is JusT UNDER 8
INCHES PER YEAR. RANCHING AND IRRIGATED FARMING ARE THE DOMINANT
AGRICULTURAL ENTERPRISES INTHE AREA. FOR THOSE OF YOU THAT HAVE
NEVER VISITED THE CHIKUAHUAN DESERT, YOUR VISIT HERE IN EL Paso as

WELL AS THE TRIP TO THE DESERT GEOMORPHOLOGY PROJECT AREA SHOULD

GIVE YOU A GOOD INSIGHT INTO THE AREA.

PRESENTED BY BILLY_CT_GETFFINTS?K{E CONSERVATIONIST , TEMPLE, TX

AT THE SOoOUTHERN 8 WESTERN REGIONAL TE%HNICAL Work PLANNING CoON-
rerence AT EL PASO, Texas, MAy 20, 1984,
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] AM PLEASED TO BE ABLE TO SHARE THESE OPENING COMMENTS WITH MY
CONTERPART IN NEw MEexico As weLL as DR. Epo Runce ano DR. BiLL PoPE.
ELRuNGE REPRESENTS THE SEVERAL NCSS COOPERATORS IN THE STATE WITH-
IN THE LAND GRANT UNIVERSITY SYSTEM AS WELL AS A NUMBER OF OTHER
INSTITUTIONS,

IN TEXAS WE ARE EXTREMELY PROUD OF THE COOPERATION AMONG THE FEDERAL,
STATE AND LOCAL ENTITIES AS WELL AS PRIVATE ORGANIZATIONS THAT CON-
TRIBUTE SUBSTANTIALLY TO THE SOIL SURVEY PROGRAM FOR THE STATE,
THIS IS ONLY AS IT MUST BE AND IT CERTAINLY MAKES OUR JOB EASIER

AS WELL AS PROVIDING A STRONG BASE FOR THE SOIL SURVEY, | SUPPOSE
THAT THE NCSS PROGRAM IS UNIQUE WITHIN OUR SYSTEM OF GOVERNMENT

IN THAT IT OPERATES WITHOUT A SPECIFIC MANDATE OR LAW. ITS SUCCESS
OR FAILURE RESTS SOLELY ON THE SPIRIT OF COOPERATION AND A DEEP
DEDICATION ON THE PART OF THE DIFFERENT AGENCIES OR ENTITIES THAT
COMPRISE THE NCSS, THIS DEDICATION CENTERS ON THE NEED FOR MAN

TO BETTER UNDERSTAND HIS WORLD AND HOW THE PRECIOUS SOIL RESOURCE
CAN BE USED BUT MAINTAINED FOR ALL GENERATIONS.

THIS Is A HIGH caLLIN 6 AND ALL OF YOU PRESENT HERE TODAY DESERVE
A PART OF THE CREDIT, [ KNOW THAT THIS CONFERENCE AND THE RESULTS
OF YOUR COMMITTEE WORK AND RECOMMENDATIONS, WILL MOVE US CLOSER TO
THAT BETTER UNDERSTANDING THAT WE SEEK.

AGAIN, WELCOME TO TEXAS, IF WE CAN BE OF HELP TO YOU WHILE YOU ARE
HERE, CONTACT YOUR CHAIRMAN OR VICE-CHAIRMAN AND I AM SURE THEY WiILL
TRY THEIR BEST TO ASSIST YOU,
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Minutes for the Meeting
of the Southern Regional Soil Survey Work Croup

DATE: May 23, 1984
PLACE: Holiday Inn, ElI Paso, Texas
PARTICIPANTS: The following were present for the meeting:

H. F. Perkins, Univ. of Georgia

S. W. Buol, North Carolina State Univ.

A. D. Karthanasis, Univ. of Kentucky

Ken Bates, Kentucky Dept. Nat. Resources
Tom Hallmark, Texas A&M Univ.

W. H. Hudnall, Louisiana State Univ.

B. R. Smith, Clemson Univ.

Joe Kleiss, North Carolina State Univ.
Carolyn Olson, U.S. Ceol. Survey WAD Research
Mary E. Collins, Univ. of Florida

V. W. Carlisle, Univ. of Florida

Randy Brown, Univ. of Floride

B. J. Carter, Oklahoma State Univ.

B. L. Allen, Texas Tech Univ.

David 3. Nenher, Texas A&i Univ.

Robert D. Baker, Texas A&M Univ.

Kenneth G. Watterston, S. F. AustinStsie Univ.
B. L. Harris, Texas Agr. Extension Service
B. J. Miller, Louisiana State Univ.

L. P. Wilding, Texas A&M Univ.

Richard Guthrie, Auburn Univ.

D. E. Pettry, Mississippi State Univ.
Frank “iller, Mississippi State Univ.

Ed Ciolkosz, Pennsylvania State Univ.

The meeting was called to order at 3:45 p.m. by D. E. Pettry and ¥. F. Miller
was asked to record the minutes.

The minutes of the 1982 meeting in Orlando, Florida were reviewed with
specific attention directed to the section with a committee charge to
recommend future action relative to a possible regional project. No action
was taken. Discussion indicated there was not sufficient interest in
developing a regional project at this time.

Dr. Richard Guthrie presented information concerning activities of Work
Groups; a regional project may result from a Work Group, but it is not
essential for the functioning of the group.

Dr. Pettry distributed and discussed the results of a guestionnaire on soil
surveys and teaching activities which had been completed by all the Land Grant

University representatives in the region. A copy of the questionnaire and the
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summary responses is appended. One outgrowth of the ensuing discussion was
the question of a group newsletter for information dissemination. The
discussion3 indicated a need for more communications, particularly since the
group meet3 every two years. Dr. Ed Ciolkosz, who is editor of a newsletter
for the Northeastern Regional Work Group, described the situation concerning
their newsletter activities. When asked if newsletter items could be included
in Soil Survey Horizons (SSH), Dr. Ciolkosz indicated that he felt the SSH was
not an appropriate outlet. One reason was the 3-4 month time log in publi-
cation. Dr. Cuthrie pointed out that SSH was on a subseription basis and the
distribution was perhaps too limited to serve as a general newsletter.

After considerable discussion, Dr. Pettry asked the group to decide on the
issue. Dr. Collins presented a motion to establish a Southern Regional
Newsletter. During the discussion which followed. Dr. Brian Carter volun-
teered to serve as initial Newsletter Editor. The motion was seconded and
passed unanimously with .the understanding that Dr. Carter would have a “free
hand" in developing and formating the Newsletter.

Dr. Carter addressed the group on the subject of research direction after a
“once-over” state survey completion. Over-emphasis and misunderstanding on
“completion” can have negative effects on research funding for cooperative
soil survey work. One need which emerged In discussion was how to best inform
and stimulate interest among user groups and administrators. Dr. Wilding
addressed the issue of “once-over” mapping by indicating that a survey is
never completed, and the soil mapping is but one phase. There is a necessity
to recorrelate and/or remap older surveys and to incorporate new information
and/or data. The need for additional data to support interpretations was
expressed by the group.

The next item of business was the election of Southern Regional repre-
sentatives to the committee on am-  ‘ments to Soil Taxonomy. Dr. W. H. Hudnall
was elected. to succeed Dr. Tom He..mark, and Dr. B. R. Smith was elected to
fill the vacancy which will be created next year by Dr. B. L. Allen. The
committee membership is as follows:

B. L. Allen, Texas Tech Univ., March 1982 -~ March 1985
D. A. Lietzke, Univ. of Tennessee, March 1983 -~ March 1986
W. H. Hudnall, Louisiana State Univ., March 1984 - March 1987
B.R. Smith, Clemson Univ., March 1985 - March 1988
The final item of new business was the nomination and election of Dr. B. J.
Miller as the Work Croup’s representative to serve as liaison with the
Northeast Group at their June meeting in Massachusetts.
The meeting adjourned at 5:30 p.m.

Submitted by,

W. F. Miller
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AGENDA

SQUTHERN REG ONAL SO L SURVEY WORK GROUP*
HCOLI DAY | NN

113 West M ssouri
El Paso, Texas

Tuesday, My 22, 1984 - D. E Pettry, Presiding

3:45-4:00 Report of Research Projects Steering Conmittee

4:00~-%:15  Summary of Questionnaire on Soil Survey and Teaching
D. E Pettry

4:15-4:30 Research Directions When the Soil Survey is Conpleted
Brian Carter

4:30-5:0¢ Discussion
5:00-5:15  Election of Representatives to the Commttee on Amendments to Soil

Taxonony

¥Tnis nmeeting is open to Experinent Station and Soil Conservation personnel.
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SQUTHERN LAND -GRANT UNI VERSI TY REPRESENTATI VES RESPONSE

I. Soil Surveys

A.  \What percent of your State has the soil

TO QUESTI ONNAI RE April, 1984

estimated conpletion date for the soil survey?

State

Al abama
Arkansas

Fl orida
Georgia

Kent ucky
Loui si ana

N ssi ssi pp
North Carol .ina
Okl ahoma
South Carol ina
Tennessee
Texas

11. Teaching

A s a course in soi

1. Do you feel

B.  Wat

Per cent
Conpl et ed

70
90
60
84
70
69
82
51
95
90
717
85

Yes - 4
No -8

survey conpleted; what is the

Estimated
Conpl etion Date

1995
1992
1992
1996
1990
1990
1996
1996
1990
1990
1990
1995

mappi-: taught at your institution?

there is a need to offer such a course?

Yes - |
No -8

has been the trend in enrollnment in soi
the past 5 years?

Increase O
Decr ease €

About

Samre 6

C. Wat nethods do you use to teach Soil Taxonomny?

classification during

Hands on experience describing soils from pits identifying diagnostic
hori zons and keying soil through famly |evel
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Lectures, practical exercises in the laboratory and field.

Lectures using overhead visuals and slides, supplemented by audio
tutorial. Laboratories of 60-75 hours on class Field trips to soil
provinces of state.

Lecture and writing descriptions and classifying soils using Soil
Taxonomy, soil descriptions, soil data.

Lectures, slides, assigned readings, ‘take-home exercises and field
trips.

Lecture, discussion, field trip format.
D. Do you use SCS personnel as a resource in teaching Soil Taxonomy?
Yes 1
No 8
Ocecasionally 3

What level of academic support do .you receive to teach courses in
soil classification?

n

no support 1
insufficient support 4
adequate support 5
teaching assistants 2

GENERAL

Do you feel a periodic newsletter or other method of communication is needed
to keep everyone informed of items of concern?

Yes 8
No 4



May 11, 1984

Report of the Taxonomy Committee

The following six proposals were received and all were sent to NHQ with
approval recommended on five.

To add Lithic Petrocalcic Calciustolls ~ sent to NHQ 3/14/83,
recommending addition.

To amend Quartzipsamments - sent to NHQ 6/30/83, recommending
a change in the determination-size fraction and to change to
more than 90 percent resistant minerals for Quartzipsamments.

Shallow Families - sent to NHQ 5/5/83, recommending that soils
with petrogypsic or an ortstein horizon within 50 cm be included
in shallow families.

To add Arenic Ultic Haplaquods - sent to NHQ 1/25/83. In addition,
we recommended that Ultic Haplaquods to be with or without the

entic feature. Also, that Alfic Arenic Haplaquods be with or without
the entic feature.

To define Typic Troporthods and to add Entic and Aquic subgroups.
Letter 2/10/83 recommending further study.

To amend Fragic and Fragiaquic Paleudults ~ On 1/25/83, we sent a
proposal to NHQ to remove all soils that would qualify for plinthic
subgroups from Fragic and Fragiaquic subgroups.

These changes are pending approval by the National Soil Taxonomy Committee.
The following members were elected to the Taxonomy Committee at the

Southern Regional Technical Work Planning Conference meeting at El Paso,
Texas.

State Representatives Federal Representatives
Dr. Wayne Hudnall Wade Hurt
Dr. Bill Smith Larry Ward

The members of the Southern Regional Soil Taxonomy Comnittee are listed.

Term Expires at the

Work Planning Conference State Federal
or in May of the Interim years Respresentatives Respresentatives
1985 Dr. B. L. Allen Don Hallbick
1986 Dr. David Lietske Darwin Newton
1987 Dr. Wayne Hudnall Wade Hurt
1988 (Term begins Dr. Bill Smith Larry Ward
in 1985)
Chairman (as Head of Soils Staff SNTC) , Joe D. Nichols

D s

JOE D. NICHOLS
for the Southern Regional
Taxonomy Committee
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SOUTHERN REGIONAL SOIL SURVEY TECHNICAL WORK-PLANNING CONFERENCE

PURPOSE, POLICIES ANU PROCEDURES

1966

Purpose of Conference.

The purpose of the Southern Regional Soil Survey Technical Work-Planning
Conference is to bring together Southern States representatives of the
National Cooperative Soil Survey for discussion of technical and scientific
developments. Through the actions of committees and conference discussions,
experience is summarized and clarified for the benefit of all; new areas

are explored; procedures are proposed; and ideas are exchanged and
disseminated. The Conference also functions as a clearing house for
recommendations and proposals received from individual members and State
conferences for transmittal to the National Cooperative Soil Survey Technical
Work-Planning Conference.

Membership.
A. Voting Membership.

Voting members of the Conference are the following:

The state soil scientist, or his representative, of each of the

13 States (Alabama, Arkansas, Florida, Georgia, Kentucky, Louisiana,
Mississippi, North Carolina, Oklahoma, South Carolina, Tennessee,
Texas, Virginia) and Puerto Rico.

The experiment station or university soil survey leader, or his
representative, of each of the 13 States and Puerto Rico.

The principal s¢il correlator of the Southern States, or his
representative.

One representative of the Soil Survey Laboratory serving the

region.

One representative of the Cartographic Unit, SCS, serving the region.
One representative of the Forest Service regional office.

One representative of the Southern Forest Environment Research Council.
(Other organizations designated by the Conference).

R. Non-Voting Membership.

Special invitations may be given to a number of other individuals
to participate in specific conferences. Any soil scientist or
other technical specialist of any State or Federal agency or
private enterprise whose participation would be helpful for
particular objectives or projects of the Conference may be
invited to attend. These extra participants do not vote on

issues of Conference policy and procedure.
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Officers.

A.

Chairman and Vice-Chairman.

A chairman and vice-chairman of the Conference are elected to serve for
two-year terms. Elections are held during the biennial business meeting.
Election of officers follows the selection of a place for the next
meeting, because officers must be from the State where that meeting is to
be held. Officers rotate among agencies. That is, the chairman-elect
must be of a different agency than the past chairman. Similarly, the
vice-chairman must be of a different agency than the chairman.

Responsibilities of the chairman include the following (specific tasks
may be delegated to the vice chairman):

Planning and management of the biennial Conference.

Function as a member of the Steering Committee.

Issue announcements and invitations to the Conference.

Write the program and have copies prepared and distributed

to the membership. Provide a recording secretary to take

and prepare minutes of the business meetings of the Conference

for inclusion in the proceedings of the Conference.

5. Make necessary arrangements for: food and lodging accommadations
for Conference members; special food functions; meeting rooms
(including committee rooms); and local transport on official
functions.

6. Obtain official clearance for the Conference from SCS and

Experiment Station officials, and other organizations as

required.

Assemble and distribute the Proceedings of the Conference.

Provide for appropriate publicity for the Conference.

Preside at the business meeting of the Conference.

Maintain Conference mailing list, clear membership with

appropriate administration, and turn it over to incoming

chairman.

Fo S IS Y
. s
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Responsibilities of the vice-chairman include the following:

1. Function as a member of the Steering Committee.
z2. Act for the chairman in the chairman®s absence or disability.
3. Perform duties as assigned by the chairman.

Steering Committee.

A steering committee assists in the planning and management of

the biennial meetings, including the formulation of committee
memberships and selection of committee chairmen and vice-chairmen,
organizing the program of the Conference, and selecting presiding
chairmen for the various sessions. The Steering Committee consists
of the following members, or their designated representatives:
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The Conference chairman (Chairman)

The Conference vice-chairman

Principal Soil Correlator, Southern Region

The Conference past chairman and/or vice-chairman

Regular Meetings.

At least one meeting is held at each regional work-planning
conference.  Additional meetings may be scheduled at other
times or places if the need arises.

Communications.

Most of the Committee"s communications will be in writing.
Copies of all correspondence between members of the Steering
Committee shall be sent to each member of the Committee.

Participants.

The Steering Committee makes recommendations to the Conference
for extra and special participants in specific regional
conferences.

Committee Charges.

The Steering Committee is responsible for the formulation and
transmittal to Committee chairmen of charges to connlittees.

Conference Policies.

The Steering Committee is responsible for the formulation and
statements of Conference policy. Final approval of such
statements is by vote of the Conference.

Liaison.

The Steering Committee is responsibie for maintaining liaison
between the regional conference and (a) the Southern Regional
Soil Survey Work Group, (b) the Southern experiment station
directors, (c) the Southern state conservationists, (d) the
national and state offices of the Soil Conservation Service,

(e) regional and national offices of the Forest Service,

(f} Southern Forest Environment Research Council, and (g) other
cooperating and participating agencies.

Advisors.

Advisors to the Conference are the SCS State Conservationist and the
Experiment Station Director from the state where the Conference is held.
In addition other advisors may be selected by the Steering Committee or
the Conference.
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D. Conittee Chairmen and Vice-Chairmen.

Each Conference committee has a chairman and vice-chairman which are
selected by the Steering Committee.

IV. Meetings.
A. Time of Meetings.

The Conference convenes every two years, in even-numbered years.
Time of year to be determined by the Conference.

B. Place of Meetings.

The Conference may be held at any suitable location. During the
biennial business meeting, invitations from the various states are
considered, discussed, and voted upon. A simple majority vote
decides the location of the meeting places. Meeting sites should
be determined two meetings in advance (eg. 1966 Conference should
select place for 1968 and 1970 meetings, and then 1968 Conference
select place for 1972, etc.)

C. Separate State and Federal Meetings.

Time is to be provided on the Conference program for separate state
and federal meetings if requested by the Conference and scheduled by
the Steering Committee,

V. Committees.

A. Most of the technical work of the Conference is accomplished by
duly constituted committee.

8. Each committee has a chairman and vice-chairman. A secretary,
or recorder, may be selected by the chairman. Committee chairman and
vice-chairmen are selected by the Steering Committee. It is the
intent, where possible, for the.vice-chairmen to succeed the chairmen
at the succeeding conference.

C. The kinds of committees, officers of the conrnittees, and their
members, are determined by the Steering Committee. In selecting
committee members, the Steering Committee considers expressions
of interest filed by the Conference members, but at the same
time provides for efficient continuity of work, and considers
the technical proficiency of the members of the conference.
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D. Each committee shall make a verbal report at the designated time at each

biennial Conference. Accepted committee reports shall be written and
duplicated by the Committee Chairman as per instructions from the
Steering Committee.

Note: Chairmen of Committees are responsible for submittal of
committee reports promptly to the Chairman of the Conference.
The Conference Chairman is responsible for distribution of
committee reports to Conference members and others.

E. Much of the work of committees will, of necessity, be conducted by
correspondence between the times of biennial conferences. Committee
chairmen are charged with responsibility for initiating and carrying
forward this work. They shall provide their committee members with the
charges as directed by the Steering Committee, and whatever additional
instructions they deem necessary for their committees to function
properly. Chairmen should initiate committee work at the earliest
possible date.

Representation at the National Technical Work-Planning Conference.

At least one state and one federal voting member will represent this
conference at the National Technical Work-Planning Conference. Selections are
to be made subject to approval of the appropriate administrators.
Representatives will report back to this conference, as well as to their
respective state or federal group.

Amendments.

Any part of this statement of purposes, policy, and procedures may be amended
at any time by simple majority vote of the Conference voting membership.

Adopted by Southern Regional Soil Survey Technical Work-Planning Conference at
Lexington, Kentucky on 9 June 1966.

Items Il A and B were amended by a vote of the Conference at Jekyl Island
Georgia, 1978, to allow all Conference participants a vote on any items
brought before the Conference.
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COMMITTEE | - METHODS AND USE OF LABORATORY ANALYSES

Committee Membership: C. T. Hallmark, Chairman A. D. Karathanasis

R. Berdanies D. E. Lewis, Jr.
Frank -Calhoun warren Lynn

Vic Carlisle . John Meetze

Brian Carter David Neher

W. L. Cockerham R. Rehner

Robert Griffin W. E. Richardson
E. N. Hayhurst John Robbins

R. B. Hinton B. R. Smith

Charge 1.

TABLE 1.

A.

¥ uch-Ping Hsieh

To formulate suggested methods for computer formatting and

cataloging of available laboratory data.

Response to Charge |I.

The initial action of the committee included development and
distribution of a questionnaire designed to obtain current status
and projected use of computer stored soil characterization data.

Table 1 gives a summary of the status of Southern Region Experiment

Stations efforts to maintain computer files of soil
characterization data. From the responses, it was evident that
continuity in use or format between states is essentially
non-existent; further, the uniformity of format over the entire
data base within each state is generally lacking with portions of
data not stored in files and/or data bases having varying formats.
Only Texas reported the coded storage of the pedon description to
parallel the laboratory data, although Florida maintains
descriptions on word processor files.

States Reporting Maintenance of Computer Files of Soil
Characterization Data.

State

Computer (file type) Maintained
Alabama Micro (disk) Auburn
Arkansas Mainframe (cards) UA
Florida Mainframe/micro (cards, disk) UF
Louisiana Micro (disk) LSy
Oklahoma Mainframe (tape) osu
South Carolina Mainframe (cards) Clemsen
Texas Mainframe (disk, tape) TAMU
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Format for stored data varies within and between states despite the
publication of a pedon coding system for the National Cooperative
Soil Survey (Thompson, 1979). Lack of acceptance of the pedon
coding system is due in large part to excessive use of code numbers
and letters and the inclusion of data information not needed or run
within the participating experiment station laboratories.
Consequently, each experiment station laboratory staff has
independently developed formats and software te meet the immediate
needs of the laboratory and state. Existence of several different
formats and software packages in southern laboratories gives great
flexability within the state, but will prove to be a hinderance as
efforts are made to utilize data across state lines or collate data
sets at regional or national levels. With the use of computer
manipulation of data sets, outputs to tape can easily be generated
to comply with formats of a data-gathering center at the regional
or national levels. An effort centering in the South National
Technical Center (SNTC) of SCS has been initiated to collect,
format and provide soil characterization data via computer. At
this stage data format has not been set. It is imperative that
format needs be anticipated in order to design the best storage
format for anticipated uses. To do this, R. H. Griffin of the SNTC
requests each state and laboratory provide a list of type of data
in computer storage (type of analyses) and the procedure used for
each analysis. Such information will aid in detisions and design
of formats for the National level.

To maximize the usefulness of data sets, development of
user-friendly software which utilizes both pedon descriptions and
laboratory data is necessary. Our survey indicated such software
has not been developed. However, a number of variables were
identified as critical for sorting when the user-friendly data
management systems are developed. These include, in order of
priority, level of soil classification to family, series,
diagnostic horizons, geology-parent material, geographic location,
landscape position, slope-aspect, CEC-exchange properties, texture,
and sample number and pedon indentification number.

Recommendations Pertaining to Charge 1.

1. In as much as a concerted effort is vital to successfully build
a regional and/or national characterization data base and in
view of the need and usefulness of such a data base, it is
recommended that all states and laboratories support efforts to
build a regional/national pedon characterization data system.
To this end, each laboratory is encouraged to supply the SCS,
Information Resource Management Staff, SNTC, Ft. Worth with a
list of procedures used and analyses performed within their
laboratory. This will lead to preparation of better format
decisions during software development.

2. It is further recommended that the committee remain active and
available to respond, aid, supplement, and review efforts of
the SNTC as they choose formats and develop software.
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Charge Il.

3

To identify and evaluate new laboratory methods or techniques for

characterization of soils, microfabric analysis, and soil
mineralogy.

Response to Charge II.

An effort was made to identify new techniques for characterization
of soils, microfabric analysis and soil mineralogy. Evaluation of
each technique was beyond the scope of the committee. Following is
a list of new procedures/techniques which were identified.
References, when appropriate, are given.

1. Spodic kit . Developed by G. Holmgreen, SCS, NSSL, Lincoln, NE,
unpublished. The reports indicate relatively good ability to
rapidly identify soil with spodic horizon properties.

2. Bulk density by compliant cavity method. Developed by Bob
Grossman, SCS NSSL, Lincoln, NE, unpublished. Reports are
favorable when used in freshly tilled soil. Problems have bee”
encountered when used in soil with numerous roots.

3. Image analyzers for microspopic analysis. Technique is rather
recent and problems exist in its application (Murphy et al,
1977); however, use of circular polarization apparently reduces
errors associated with extinction of anisotropic minerals
(Ruark, et al. 1982),

4. Scanning electron microscopy, transmission electron microscopy,
and microprobe analyses. These techniques are recognized as
new and powerful tools for our discipline; however, because of
the high technology demands, time required for analysis and
associated expense, these procedures will likely remain in the
realm of restricted research rather than used in routine
characterization programs.

5. Mineralogical composition by combined procedures. During the
last few years, development of a more quantitative approach to
clay mineralogy by combining individual analytical procedures
has received greater attention. Karathanasis and Hajek (1982a)
combined x-ray diffraction, Xx-ray emission spectroscopy,
differential scanning calorimetry and thermal gravemetric
analysis to quantify the common clay minerals found in southern
soils. Further, they also have used water adsorption and water
content to differentiate montmorillonitic, mixed, and
kaolionitic clay systems, a procedure of promise, especially in
developing countries (Karathanasis and Hajek, 1982b).

6. Coefficient of linear extensibility by thermomechanical
analysis. An alternate, rapid procedure for determination of
COLE has been developed (Hajek, 1979) but because of special
equipment requirements for the procedure, wide use of the
procedure is unlikely.

7. Rapid procedure for determination of calcium carbonate
equivalent. A routine procedure for rapid determination of soil
carbonates has been developed (Loeppert, et. al, 1984). The
procedure uses the change in pH that results when acetic acid
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reacts with calcite for quantification; the technique has wide
application ranging from field techniques (portable pH meter)
to soil testing laboratories.

8. Rapid removal of gypsum and carbonates. In preparation of
gypsiferous samples for particle size distribution or clay
separation, it is commonly necessary to remove gypsum. A rapid
method to accomplish gypsum removal utilizing heat treatment
has been recently developed (Rivers, etal, 1982). Further, a
more rapid method to remove carbonates from highly calcareous
material using Na-acetone, pH 4.5, has been presented
{(Rabenhorst and Wilding, 1984).

9. Determination of particle size distribution in gypsiferous
soil. A new technique using barium chloride has been described
for determination of particle size in gypsiferous soil (Hesse,
1976); at present, the procedure has not received extensive
testing but merits further study.

B. Recommendations Pertaining to Charge II.
No recommendations were made relative to this charge.
Charge Ill. To identify and evaluate methods or techniques of soil

characterization applicable to field party laboratories.

A.

Response to Charge IlI.

In order to identify procedures commonly used in field party
laboratories and to indicate states with experience relative to
each field analysis, the survey response is presented in Table 2.

Table 2. Analyses performed in field laboratories in the Southern Region.

Analyses States with experience in analysis
Hatch kit (BS, CEC) Al, Ar, FL, GA, KY, LA, MS, NC, OK, SC,
TN, TX
Particle size (hydrometer) FL, LA, MS, NC, SC, TN, TX
Portable pH meter AL, AR, FL, GA, KY, NC, OK, TN, TX
Calcium carbonate FL. TX
COLE LA, OK, TX
Salinity OK, TX
Clay-sized carbonates X
Dialysis for PSD i d
Spodic test kit FL
Reduced Fe LA, TX
Exchangeable Al LA
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It is beyond the scope of this committee to present all possible
field procedures that can be utilized in field laboratories. For
additional aid, state personnel can be contacted for opinions on
usefulness and appropriateness of procedures they have used.
However, a number of procedures with references are presented.
Reference to brand names on manufacturers does not constitute
endorsement of the product.

1. Hatch kit. All states indicate experience with these Kkits for
CEC and base saturation.

2. Particle size distribution by hydrometer. Although numerous
methods are avai lable, the procedure by Day (1965) remains one
of the most accurate.

3. Calcium carbonate equivalent. Two methods are available that
are easily performed in field laboratories (Holmgren, 1973;
Loeppert, et al. 1984).

4. Coefficient of linear extensibility. Although a number of
procedures have been used in the field for estimation of COLE,
few have been documented and published. The reader is referred
to Schafer and Singer (1976) for a rapid and sufficient
procedure that must be correlated with laboratory COLE for the
survey area.

5. Clay-sized carbonates. This procedure combines clay
fractionation with calcium carbonate equivalent to aid field
soil scientists in decisions of family mineralogy and particle
size classes (Gabriel, et al 1984).

6. Dialysis for PSD. Removal of soluble salts and gypsum, when
necessary, is accomplished prior to hydrometer PSD analysis
(Rivers, et al. 1982).

7. Spodic test kit. See Charge II.

8. Reduced Fe. Testing for reduced (ferrous) forms of iron has
been accomplished using.g —dipyridil(Childs, 1981). Further
testing is needed to adequately interpretate negative results.

9. Exchangeable Al. A field procedure to quantify the amount of
exchangeable Al has been developed and could be combined with
CEC (Hatch kit) to estimate ¥ Al saturation and lime
recommendations.

It should be noted that field laboratories are not want to replace
Soil Characterization Laboratories. Field lab results should be
correlated with and checked against standard samples to insure
adequate accuracy.

Recommendations pertaining to Charge III.
No recommendations were made relative to this charge. States and

field personnel are encouraged to utilize available procedures in
field laboratories to expand their data base for survey areas.
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General Recommendation.

Continuation of this committee is recommended. Further, two primary
charges are suggested. First, as discussed under Charge 1, the
committee should be used as a sounding board to respond, aid,
supplemant , and revicweitorts of the SNTC as formats are chose” and
software developed fordata. Second, the committee should be charged
with selection ofsoiisamnles, and di striation of the samples to
laboratories in thosoutinernregion with the objective of determining
variability withinandbatweenlaboratories for common procedures.
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COMMITTEE 2 - QUALITY OF SOIL SURVEY

Chairman: G. ‘‘ade kuvt

Members: Fred Beinroth
Earl Blakley
Bobby Birdwell
Randy Brown
Mary Collins
J. A. Doolittle

Talbert Gerald

Charges:

{a) Identify computer programs that are applicable for use with micro-computers

Ben Hajek

D. C. Hallbick
Berman Hudson
Bob Johnson
Glen Kelley
John Kimble

Gaylon Lane

for determining soil variability.

Dave Lietzke
Arnold Molina
Allen Newman
Dave Pettry
Carter Steers
Dan Upchurch

John Vann

(b) Discuss applicability of geostatistics for soil survey analysis and

pedological studies.

{(c) Case examples cf quality control procedures used in defining map unit

composition.
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Charge {a): Identify computer programs that are applicable for use with

micro-computers for determining the following:

1. Map Unit Variability:

Computer Type

IBM-XT(PC)

Radio Shack TRS-Mod 12

T1-994A

Radio Shack TRS 80-PCi

Apple 11

Program Source Alternate Source

SNTC Florida SCS Soils
Stafft

SNTC

SNTC Texas SCS Soils
Staff

SNTC Alabama SCS Soils
Staff 1/

James Brown
P. 0. Box 761

Auburn, AL 36831-0761

1/ 8. F. Hajek, Auburn University, has developed additional programs for

analysis of data for the TRS 80-PC1.
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2. Pedon Variability:

Computer Type Program Source Alternate Source

IBM, Mainframe 3031 Dept. of Plant & Soil

Science, Univ. of

Tennessee
AMDAHL 470 Mainframe USGS (Kriging) Soil Science Dept.,
Univ. of Florida
Apple 11 Soil Science Dept.,

Univ. of Florida

Mest Mainframe (Basic USDA-ARS, Texas Tech.

and Fortran) 2/ University

The computers and program sources listed above are examples only and their

listing does not constitute endorsement of any particular system. Those

programs developed for map unit variability mostly used t-distribution, others are
available for binomial distribution, and F distribution. All NCSS universities
and most federal cooperators have either micro, mini, or mainframe computers
available. These computers are capable of determining pedon variability for any

pedon characteristic.

2/ Contact Dan Upchurch for programs using 1 dimensional variogram, 2 dimensional
variogram, 3 dimensional variogram, directional variogram, all directional

variogram, unique neighborhood kriging, and gliding neighborhood kriging.
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Charge (b): Discuss applicability of geostatistics for soil survey analysis

and pedological studies.

Through the use of semi-variograms and the "kriging" method of extrapolation,
geostatistics is adaptable to the analysis of map unit variability and pedon
variability as a function of distance. This method can be used to select sampling
intervals, to differentiate systematic errors from random errors, to determine the
geometric configuration of subsurface features, and through the use of grid
sampling scheme, to obtain the "best" location for random transects for any given

landfnrm.

Digital terrane tapes (USGS-elevation models) are available and can be used for

landform identification and location in mountainous terrane.

Geostatistics are very advantageous for special studies involving large
expenditures of money. Additional information may be obtained from the following

list:

Burgess, T. M. and Webster, R., 1580. Optimal interpolation and isarithmic

mapping of soil properties. 1. The semio-variogram and punctual kriging. J.

Soil Sci., 31:315-331.

Vauclin, M., Vieira, S. R., Vachaud, G., and Nielsen, D. R., 1983. The use of

cokriging with limited field soil observations. Soil Sci. Soc. Am. J., 47:175-184,

Wilding, L. P., Smeck, N. E., and Hall, G. F. (Editors), 1983, Pedologenesis and

Soil Taxonomy. I. Concepts and Interactions. Elsevier, Amsterdam. pp. 87-90.
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Yost, R. S., Uehara, G., and Fox, R. L., 1982. Geostatistical analysis of soil
chemical properties of large land areas. Il. Kriging. Soil Sci. Soc. Am. J.,

46:1033-1037.

There are two distinct disadvantages:

1. By using semi-variograms and kriging, normally only one variable (isarithmic)
can be determined. If more than one variable is to be determined, the more
difficult method of autocorrelation or cokriging must be used. Programming is

costly and time consuming.

2. Although statistical treatment of geosurfaces have been used for pedological
studies, the studies have been, in the most part, research orientated and
published in scientific journals not normally available to field soil

scientists.

Charge (cl: Cite examples of quality control procedures used in defining map

unit composition.

The Alabama SCS Soil Staff responded with a systematic approach to determining map
unit composition and consistency (attachment 1). The publication "Guidelines for
Evaluating the Adequacy of Soil Resource Inventory" (Forbes, Rossiter, and Van
Wambeke, 1982}, gives examples of determining most types of map unit, soil pedon,
and soil survey equipment (map, etc.) variables. This publication is available
through the Program Leader, SMSS, SCS, P. 0. Box 2890, Washington, O.C.

20013-2890.
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Recommendation for Charge (a): Programs have been developed and are available for

use. This committee recommends that all states obtain and utilize a computer

aided method for determining map unit and pedon variability.

Recommendation for Charge (b): Geostatistics is applicable to soil survey and

pedon analysis. This committee recommends that all pedologists, particularly
those in leadership positions, become more familiar with this method of

statistical treatment of geosurfaces and develop guidelines for its use.

Recommendation for Charge {c): Quality control procedures for defining map unit

composition are available. This committee recommends that all states develop and

utilize a method for defining map unit composition.

General Recommendation: This committee recommends that this committee be

discontinued.
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Attachment 1

NSH

This supplement outlines procedures for determining map unit composition and
consistency and provides for verification of map unit composition and consistency

for all map units of all Progress Soil Surveys in Alabama.

--Soil delineations are made by the normal landscape feature(s) identification and
photo interpretations in accord with survey design. All delineations are

investigated and projections are checked by onsite investigations.

--As a part of surveying and investigation, potential transects which in the party
leader™s judgement represents each specific delineation are located. These
transects are distributed evenly throughout each map unit®"s delineations. One
potential transect is located for each 400 to 700 acres. Minor map units are
represented by smaller delineations. Transects are usually located at right
anples to drainage patterns, include as much of the complete range in elevation as

possible, and represents the typical landscape for the map unit.

—--Prior to completion of 20 percent of the expected extent of a map unit, three
transects are randomly selected and data are collected from each. Each map unit
regardless of the expected number of named taxons is transected by a point

intercept method.
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--Data are collected from the selected transects and recorded on a Soil Transect
Data Sheet (AL-$0I-1). Between 10 and 20 equally spaced observations are made

along each transect. Each observation is classified to the series level.

Transects are summarized below:

Hap Unit 28
Series Transect Number
T-15-1 T-62-3 T-15-7
Alpha 60% 60% 70%
Beta Variant 20% 30% 20%
Gamma 10% 0% 10%
Other 10% 10%

These data are available prior to the addition of a map unit to the Soil

Identification Legend.

During a Ffield visit or field review the data are statistically analyzed. At an
80 percent to 95 percent confidence level the arithmetic mean, number of transects
needed, and the confidence level are determined. The confidence level will depend
upon the expected use of each map unit and is determined by the State Soil
Scientist. A schedule for obtaining additional data is agreed upon during the
exit conference of the field visit or review. Map units inconsistent in soil

composition will be redesigned.
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--The review leader designates and participates in the collection of data at least

one transect during each field visit and/or progress review.

--All transect data are analyzed after the soil survey is 80 percent completed.
Data from transects needed at the desired confidence level are collected prior to
the completion of the survey. Data used for correlation documentation has a

coefficient of variation of 30 percent or less.

--All transect data and statistical analysis are used for describing each map unit

and becomes a part of the correlation documentation.



Committee 3. Soil Survey Interpretations

Charge 1. Identify methods of recorrelation in areas such as MLRA's or multi-
county areas where published surveys are available and in need of
updating soil interpretations.

Present experience on regional or MLRA recorrelation of older surveys is
limited. This approach to the updating of existing soil surveys seems to offer
several advantages. Such a method would be more efficient and would provide an
important step toward achieving a uniform national soil resource data base that
would integrate with other National Resource Inventory (NRI) efforts and future
activities of the Resources Conservation Act (RCA). It would also seem that
the existence of a totally integrated and uniform soil data base may be a
requisite for gaining the political support for a future generation of soil
survey activities.

It is, however, equally certain that soil surveys serve more than base-
line data for nationwide plannersandpolicy makers. First and foremost soil
surveys are to serve the needs of local land owners, managers and decision
makers. If this has been the major goal of the soil survey thentheprinciple
role of recorrelationinthe updating process should be to hetter serve the needs
of the specific survey area. Primary emphasis should be placed on improving
local interpretations fine-tuned to user groups in the county. Caution is urged
with respect to any efforts that are so broad in scope as to compromise local

needs or de-emphasize the focus on local user input. It would seem that the
recorrelation and updating process should be designed to fulfull the unique
interpretive requirements of a county. Is this goal compatible with a regional

approach to updating?

It is suggested that the "Soil Survey Evaluation Worksheet", that has been
formulated as a tool for determining update needs and justification, provides a
uniform means of evaluating recorrelation needs. This worksheet or some
similar detailed evaluation approach if fully and quantitatively completed with
assistance from specific local user groups should provide guidance and answers
to many of the initial recorrelation and update questions. A rigorous, object-
ive, quantitative assessment and thorough evaluation of this type should
certainly be undertaken before any priority or updating can be developed.

Such an evaluation will likely reveal that not all counties in a region or
MLRA will have the same priority for being updated. Each survey has its own
character, problems and needs. Recent emphasis of the soil survey program
has been placed on localization, individualization and innovation to improve
utility of a survey report. The date of completion of individual surveys will
reflect varying stages of correlation decisions and the state of soil knowledge
at a given time. MLRA's could encompass a wide range of survey dates.

Given the foregoing concerns this committee has not identified particular
methods or approaches for multi-county recorrelation. It appears that the

approach will vary with the needs and problems in each area and should remain
flexible. As more experience is gained guidelines can become more definitive.
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This committee recommends that the needs of the individual county be
given highest priority in any updating process. The NCSS must continue to
strive for efficient coordination among states and regions as we move toward
the goal of a correlated national soil resource data base. We must however
maintain clarity ofgoals and not let attempts to achieve more detailed,
sophisticated interpretations for specific users be diluted by the desire
to satisfy a broad national planning inventory.

Charge 2. Recommend formating for soil interpretations in updating of older
surveys.

Completion ofanobjective quantitative assessment of an older survey to
include a rigorous review of user needs should clarify the objectives of an
interpretive update. Each survey will be different and have different needs.
Old surveys will have a "track record" that should illustrate specific up-
dating concerns. Advantage should be taken of this experienceto strengthen
grass roots user support of the NCSS by focusing in more detail on certain
interpretations.

The updating process affords an opportunity for renewed educational and
promotional efforts to expand use and support of soil survey data. Should we
produceanupdated survey document that is quite simular in standard format to
the existing one that is now old hat and perhaps starting to gather dust or
should we be innovative rather than standardized?

A great deal of interest in soil survey could be generated with a strong
user focused educational effort designed not only to promote the soil survey
but to establish productive input. This "campaign™ could provide the spring-
board for determining the most appropriate form of update document. While
such a program may slow the progress and process of updating it should create
an environment for the transition into the "basic soil services"™ concept. It
would seem only where a strong demand for soil information has been generated
can the future "basic soil services" approach be successful. The updating
process seems an ideal opportunity for gaining a great deal of grass roots
support for the NCSS.

Other factors certainly have a bearing on the updating process and for-
mating as well. Not the least of whichisthe potential for computerization
with digitization such that the need for a hard copy of a soil survey report
may be diminished.

Rather than recommend a specific format for soil interpretations in
updating older surveys this committee urges innovation to further stimulate
user application and to expand utilization of soil survey data with the goal
toward increased support for the National Cooperative Soil Survey. While
this may slow the process the dividends may be significant.

Charge 3. Current research needs to identify soil erosion impacts on crop
yields.

With the increasing pressure for understanding the relationships of
erosion and yield loss and for prediction models our soil survey data will
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receive greater scrutiny as the authoritative soil resource inventory. Num-
erous modeling efforts are in various stages of development and have shown
their potential for making dramatic long term predictions. As these models
become increasingly complex they also tend to magnify any gap in our basic
understanding of erosion, soil properties and landscape relationships (i.e.
a soil mapping concern). Many of these modeling efforts that begin with a
local or regional focus suddenly are extrapolated to contrasting soils,
landscapes and climatic regions. The Cooperative Soil Survey has the exper-
tise and responsibility to share our understanding of soil and landscape
characteristics. More specifically we must portray the complexity and help
to negate the hazards of oversimplification of the soil continuum.

With our soil genesis prespective we must urge caution in the assumptions
being made about the amount of original topsoil upon which correlations of
topsoil loss and loss of productivity are based. These assumptions are often
soil, landscape, crop and climate dependent. Some recent studies have shown
yield losses due to erosion are related to chemical properties and fertility
status. Other studies suggest minor chemical effects but rather stress
changes in physical properties with main emphasis on water holding and in-
filtration as the major factors contributing to yield reduction.

Of the many studies on the effects of erosion on yield few have consid-
ered the soil in its natural landscape setting with all the complexities that
lie therein. Predicting yields on a so-called eroded soil without knowledge
of the erosion class - landscape position interactions is not recognizing
important soil-landscape relationships.

Recent work in the North Carolina Piedmont has documented the difficulty
in separating the effects of historical soil erosion and landscape position on
corn yield. The data indicates that the soil moisture regime is clearly re-
lated to landscape position and that variation in plant available water among
landscape positions contributes to the observed yield differences in a given
field of eroded Cecil (clayey, kaolinitic, thermic Typic Hapludult). Head and
footslope positions (converging water flow) usually yielded more than crest,
shoulder and linear slope positions (diverging flow). At the same time it is
not uncommon to find slightly, moderately and severely eroded soils on the
same topographic position within a soil map unit delineation. Inches of top-
soil loss is much too simplistic and certainly does not establish the proper
relationship with crop yields.

It is clear that the factors affecting crop yield at a given landscape
position include more than just the erosion class. Research is needed on
determining the specific soil properties that actually cause yield changes
when 2 soil is subjected to accelerated. Is it loss in infiltration, water
holding capacity, crusting-seedling emergence, pH and low fertility of the
subsoil or what? It should be obvious to us in genesis and classification
that the reason and the magnitude of the effects will vary with soil, crop,
climate, management inputs and landscape position of the soil. If we are to
move forward with management recommendations including conservation practices
we must know the specific agents responsible for any yield changes. We can
only manage soil properties not concepts of erosion. Management for reducing
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soil loss alone without knowledge of specific factors involved in actual yield
relationships does not niove us forward a great deal Withour clientele.

Since soil survey deals with the distribution of soil properties across
the landscape, NCSS should take a more active role in unraveling ergsion-
yield relationships. We should encourage the use of the S01-1 form for
soil crop yield data. Improved yield data ona range of soil conditions can
assist in Tocusing researchers attention on all soil-landscape interactions
that affect yield. The NCSS must then communicate this information in mapping
units and interpretations. IT we don"t provide a solid scientific basis for
productivity predictions someone less knowledgeable certainly will.

The complexity of erosion class-landscape position-yield creates even
more concern for the Cooperative Soil Survey as we endeavor to design and de-
scribe mapping units. Recent measurements have revealed scales as intense as
1:2000 would be necessary to delineate the important topsoil differences
attributed to erosion. Users of maps and those making modeling predictions
must realize that within a soil map unit delineation yield variability may
range from 50 to 150 percent of the mean. The yield variability is in large
part a landscape position-erosion class interaction. As we in the Cooperative
Soil Survey define anua portray landscape characteristics and place vyield
ratings on various soil conditions, we must do so with full insight into the
cause and effect relationships. It will indeed be a challenge to communicate
this information where mapping scales are at 1:24,000.

General committee recommendations:

The committee recommends that future conferences continue to address up-
date mechanisms and strategies and share their individual experiences. A
number of states have or are now moving into the mapping completion phase and
will have much to share with states that are several years away from a major
updating effort. We encourage iInnovation as part of a renewed and priority
effort of promoting the NCSS.
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Bobby Carlile Ray Sims
Everette Cole* B. J. Wwagner
Ray Daniels Bill Waite

J. L. Driessen
R. T. Fielder
Andy Goodwin

*In attendance at El Pas¢ .onference
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COMMITTEE 1V
DIAGNOSTIC HORIZONS

Southern Regional Technical Work-Planning
Conference of the National Cooperative Soil Survey

Members of Committee 1V:

B.L. Allen, Chairman A. Hyde

L.C. Brockman W.M. Koos
S.W. Buol J.D. Nichols
J.W. Frie H.F. Perkins
C.L. Fultz 1. Ratcliff
C.L. Girdner, Jr. W.l. Smith
C.W. Hail C.R. Stahnke
E_.N. Hayhurst R.L. Wilkes
W.H. Hudnall

Committee Charges:

(a) Is a modification of the definition of a calcic horizon needed?

(b) Should the thickness requirements of the petrocalcic be
re-evaluated?

(c) Should the natric horizon in the presence of gypsum and/or with high
exchangeable aluminum contents be revised?

(d) ldentify concerns in application of new horizon designations.
Recommend the optimum number of subscript symbols to be used on a
horizon. Should subscripts be used on transition horizons?

Introduction:

Much of the Committee®"s work was done by mail prior to the meetinqg. A
request was mailed to each member asking them to reply specifically to one
or more charges. At the same time, they were invited to respond to any of the
other charges besides the specific one(s) to which they were asked to reply
if they desired. A good response to the request was obtained.

Discussions of each of the four charges, together with the responses
obtained by correspondence, were held with each of the four discussion groups
in El Paso. An additional meeting was called for late May 24 to further
discuss some of the points brought out (and questions raised) in the
discussion groups. A report was given to the general session (combined
Southern and Western Groups).

Action Taken:

Charge A (Calcic Horizons)

The general feeling was that the definition of the calcic horizon is
allright except for the thickness requirement in shallow families. It was
recommended that the Field Specialist-Soils having the problem with the
present definition propose the needed changes along with examples of soils
that would be affected. (See attachment for suggested changes, with some
minor editing on my part, from C.L. Girdner, Field Specialist-Soils, Texas.)
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Charge B (Thickness Requirement of Petrocalcic Horizons)

The proposal was made and approved that the present combined
thickness-percent (cm-%) requirement of the horizon be dropped. Instead, it
was proposed that the requirement be a thickness of at least 1 cm (0.4 inches)
with a stipulation that the cementing material be dominantly calcium
carbonate. It was mentioned during the discussion that al-cm thick horizon
and a thicker one could have different implications for engineering
interpretations. However, it was emphasized that the thinner horizon would be
just as effective in deterring root penetration. It was recommended that the
continuity requirement for petrocalcic horizons be reworded similar to that of
lithic and paralithic contacts, i.e. the average horizontal spacing of cracks
should be at least 10 cm. It was mentioned that field soil scientists in
Texas (and Texas has almost all the soils with petrocalcic horizons in the
Southern Region) have not been following the continuity requirement as it is
now worded. (See attachment for suggested changes, with some minor editing on
my part, from C.L. Girdner, Field Specialist-Soils, Texas.)

Charge C {Natric Horizons)

The original charge included two implied facets: (1) What is the
influence of gypsum and (2) is the present definition adequate when
significant quantities of exchangeable aluminum are present.

In the course of the discussions, still a third problem was identified:
How should horizons with the field morphology of a natric horizon and
accompanying slow permability, but which do not meet the present chemical
criteria, be handled.

In one of the discussion groups it was recommended that the definition be
left as it is presently worded and that the problem be resolved at the series
level, or possibly with new subgroups, e.g. "solodic" as proposed by
Louisiana.

In the final discussion the aforementioned proposal was rescinded and a
new recommendation was made that a new Southern Regional committee be
established prior to the next Work Planning Conference to study the problem
more in depth.

Charge IV (""New" Horizon Symbols)

Major concerns expressed in pre-meeting correspondence and in the
discussion groups: (1) lack of uniformity in the manner in which many of the
symbols are being applied, (2) the possible establishment of lower limit
criteria, e.g. the volume percentage of plinthite for the use of the "v"
symbol, and (3) the number of lower case symbols that should be used for any
one horizon,

Despite considerable support for lower limit criteria establishment, it
was emphasized by some committee members (and visitors) that quantification of
horizon features (or components) should only be attempted for diagnostic
horizons (or features) and that the significance of a feature, i.e. whether a
symbol denoting its presence should be used, should be the decision of the
field soil scientist. The final recommendation was that one of the major
charges of the Committee, assuming that it is continued, be to investigate the
feasibility of establishing minimum requirements for using the lower case
symbols.
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Additional recommendations of the Committee were: (1) no limit on the
maximum number of lower case symbols that can be used for an individual
horizon, (2) establish a symbol to denote the presence of slickensides, and
(3) to not restrict the use of lower case symbols for transitional horizons
when deemed appropriate.

Two discussion groups and those present at the final committee meeting
discussed the desirability of using lower case symbols with a "Bw'". Both pros
and cons for the use of additional symbols were expressed. No concrete
proposal was made.

The general recommendation was made that more and "better"™ examples of
the new symbol use, in addition to those in Chapter 1V of the Soil Survey
Manual, should be distributed. It was specifically recommended that the use

of the prime, especially in a sequence of buried soils, should be clarified
with examples.

Continuance of the Committee: It was recommended that the Committee be
continued and that the (ommittee be continued and that one or more, perhaps
several, of the present committee members be retained for continuity.

~ ’
L F . ~
/T} - /_/ /{/’_d/f
e
B.L. Al'len: Chairman
Committee IV
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Calcic Hovizon and & Horizon

The calcic horizon is a horizon of accumuylation of ¢alciun carbonate or
of calcium and magnesium carbonate. The accumulation may be in the C horizon,
but it may also be iIn a variety of other horizons such as a mollic epipedon,
an drgillic or a natric horizon, or a duripan, or a C horizon.

The calcic horizon hastwo form?. In one, the underlying materials have
less carbonate than the calcic horizon. This form of calcic horizon includes
horizons of secondary carhonatc enrichment that are 15 cm (6 in.) or morz
thick, have a carbonate content equivalent to > 15 percent CaC03 and have
a CaCO3 equivalent at least 5 percent greater fhan the C horizon. in the
other form, the calcic horizon is 15 cm or more thick, has a Cal0j3
equivalent >15 percent. and contains »5 percent, by volume, of
identifiable Secondary carbonates as pendants ¢n pebbles, concretions, or soft
powdery forms. If this calcic horizon rests on limestone, marl, or gthor very
highly calcareous materials (> 40 percent Cal03 eauivalent), the
percentage of carbonates need not decrease with depth.1

If the particle-size class is sandy, sandy-skeletal, coarse-loamy, or
loamy-sketetal with less than 18 percent clay, the 15 percent requirement of
CaC03 equivalent is waived. But to qualify as a ¢alci¢ horizon, the horizon
must have a least 5 percent (by volume) more soft powdery secondary (al03
thanan underlying horizon, and the calcic horizon must he at least 15 cm
thick.1

IT a horizon enriched with secondary carbonate is indurated or cemented
to the degree that dry fragments do not slake in water, it is considoredtobe
a petrocalcic horizon, which 1is discussed later. Air-dry fragments of a
calcic horizon will slake in water. Pendants below rocks and concretions
normally do not slake, hut thes » are not connec ted, and the soil matarial
between the concretions will slake. Plate 6C shaws a soil that has & calcic
hortzon between depth of about. 7{} cyy and 1 m,

Limestones and marls are formed by precipitation of calcium carbonate ot
of calciwn and maaqnesium carbonates just. as art? calcic horizons. A modern ¥
horizon formed an limestone or in marl may be difficult "to identify at present.
A k horizon is one that has more (aC03 than the original material is
believed to have had. A k horizon may also he a calcic horizon if it meets
the requirements given in this section. The most useful diagnostic feature
for recognition of the calcic horizon in such situations is the presence of d
layer that contains powdery lime, concretions, or laminar pendants on the
lower sides of limestone fragments. If the percentage, by volume:, of
redeposited (authigenic) lime exceeds 5 percent in a layer > 15 cm thick,
the horizon should be considered a calcic horizon.1

Commonly, a calcic horizon has developed in unconsolidated materials of
more or less mixed mineralogic composition. Thesecondary lime generally is
easy to recognhize because it occurs as a white, powdery Tfilling, as
concretions,or as pendants or crusts below pebbles and stones. In such
situations, the horizon is considered a calcic horizon if the carbonate

1 If the soil above a lithic or paralithic contact, duripan or other
restrictive layer is less than 50 cm (20 in.) thick the 15 cm (6 1in.)
requirement is waived and the calcic horizon constitutes 30 percent or
more of the solum.
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content (CaC03 equivalent) of a layer 15 cm or more thick txceeds 15 percent
by weight and the layer has at least 5 percent more Cal(3 equivalent thar
the next underlying layer,

The genetic implications of & calcic horizon are variable. In arid
regions, if the parent materials contain considerable amounts of calcium, the
very limited rainfall seems not enough to remove lime completely from even the
surface soil to a depth of a few centimeters. About the only significant
horizon that can develop in such a soil is a calcic horizon. Pedon 36
illustrates such a situation. In this soil, the calcic horizon extends from a
depth of 10 to 58 cm.

On the steppes, an A horizon or mollic epipedon may develop in addition
to a calcic horizon. Apparently, no other horizons ordinarily develop. Pedon
37 illustrates such a soil The mollic epipedon is 38 cm thick, and it rests
on a calcic horizon that extends to a depth of 145 cm.

Some soils in semiarid regions have a calcic horizon above and in an
argillic horizon. It is presumed that the argillic horizon developed under a
climate wetter than the present one. These soils are receiving carbonates
from aeolian sources, and & calcic horizon is now forming at a relatively
shallow depth. In such situations, the calcic horizon is presumed to start
where the identifiable secondary carbonates amount to >5 percent by volume,
and the CaC03 equivalent exceeds 15 percent.

In soils that have, near the surface, ground water that contains an
appreciable amount of calcium bicarbonate, the capillary rise and the
evaporation plus transpiration cause precipitation of a large amount of lime.
Depending on the depth from the surface to the capillary fringe, lime may be
deposited at the surface or in the soil at a depth of about 30 to 60 cm.
In such soils, the accumulation of lime is comparable to the accumulation of
more soluble salts in desert playas. Pedon 38 is a soil that has such a
calcic horizon in the upper 46 cm of the soil. The calcic horizon of this
soil is also a mollic epipedon. Depending on the position of the water table,
such soils may occupy depressions. IT water was ponded, a soil that has a
calcic horizon forms a circular outline around the deeper depressions and also
occurs on micro elevations in the depressions.

In the situations just discussed, one might attach a high genetic
significance to a calcic horizon. In some other circumstances, however, one
can attach little genetic significance to the absolute amount of carbonates in
a horizon or layer of carbonate accumulation. Deposition from ground water at
a depth of 3 m or more is more nearly a geologic than a pedologic process.
In soils formed from calcareous materials on the steppes, the amount of lime
in horizons that contain secondary lime is a partial function of the amount of
lime in the parent materials. One might consider the presence or absence of a
k horizon to be significant at some categorical level, but one might not be
concerned at any categorical level with the absolute amount that makes the
distinction between a k and a calcic horizon.

Pedon 5 is typical of a soil in which there is a calcic horizon of little
genetic significance. The mollic epipedon and the natric horizon are
significant to the classification of this soil. The presence of a horizon
that has secondary carbonates is significant, but the absolute amount of lime
in that horizon depends on both the amount of secondary carbonates and the
amount of carbonates in the parent material.

I 1 the soil above a lithic or paralithic contact, duripan!or other
restrictive layer is less than 50cm (20 in.) thick the 15 cm (6 in.)
requirement is-waived and the calcic horizon constitutes 30 percent or
more of the solum.
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PETROCALCIC HORIZON

Given a parent material that is rich in carbonates or given regular
additions of carbonates in dust, the horizon tends intime to become plugged
with carbonates and cemented into a hard, massive horizon that we call the
pertrocalcic horizon. Such horizons seem to be mainly in soils older than the
Holocene. In the early stages of development, the horizon has lime that is
soft an disseminated or that has accumulated in hard concretions or both or
represent alteration of bedrock. There may be cracks through the horizon, but
the horizontal spacing is 10 cm or more. In consolidated materials, such as
limestone, the stages in forming a plugged petrocalcic horizon involves
alteration, in situ, of the parent rock and are accompanied by pendants on the
lower surfaces of fragments. In such situations the secondary,
pedogenically-enriched zone may contain less calciun carbonate than the parent
rock due to enrichment with other iltuvial products of soil formation. The
petrocalcic horizon is a mark of advanced soil evolution,

The petrocalcic horizon is a cemented or indurated calcic horizon that is
cemented by calcium carbonate or in some places by calcium and some magnesium
carbonate. Accessory silica may be present. Dry fragments do not slake in
water. There may be cracks through the horizon, but the horizontal spacing is
10cm or more. 1t usually cannot be penetrated by spade or auger when dry. It
is massive or platy, very hard or extremely hard when dry, and very firm or
extremely firm when moist. Noncapillary pores are filled, and the petrocalcic
horizon is a barrier to roots. Hydraulic conductivity is moderately slow to
very slow. The horizon is usually much more than 1 cm (0.4 in.) thick.

A laminar capping comnonly is present but is not required. If one is
present, carbonates normally constitute half or more of the weight of the
laminar horizon, and the hardness by Mohs scale is 3 or more. Gravel, sand,
and silt grains have been separated by the crystallization of carbonates in at
least parts of the laminar subhorizon. Figure 3 shows a slice through the
upper 13 cm of a petrocalcic horizon. Sand and gravel have been largely
pushed aside by drystallization of lime at the surface of the laminar horizon.
Radiocarbon dates of the organic and inorganic carbon indicate that this
laminar horizon is late Wisconsinan to Holocene in age and that the
cementation of the underlying gravel took place during the late Pleistocene.

IT a laminar horizon rests on bedrock, it is considered a petrocalcic
horizon if it is 1.0 cm or more thick and the dominant cementing agent is
calcium carbonate.

Pedon 40 illustrates a soil that has a petrocalcic horizon. The
petrocalcic horizon lies between depths of 28 cm and 64 cm. Plate 10D showsa
soil with a petrocalcic horizon that has its upper boundary at a depth of
about 70 cm and its lower boundary at a depth of about 150 cm.
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COMMITTEE REPORT

COMMITTEE V - SOIL WATER

Committee Membership: L. B. Ward (Chairman) 0. D. Philen
Ken Bates Blake Parker
T. E. Calhoun Larry Ratliff
Steve Coleman * J. T. Ritchie *
Patrick Fink * E.M. Rutledge *
Westal Fuchs J. N. Soileau
Warren Henderson * Lawson D. Spivey *
Douglas Lowe * B. N. Stuckey *
C. H. McElroy Howard Taylor
B. J.Miller B. A. Touchet
D. L. Newton
Carolyn Olson
Ron Paetzold * * Not present at conference.
Charges: (a) ldentify properties of soils that are related to the aquic

moisture regimes.

{b)Evaluate applicability of the current concept of aquic
moisture regimes.

(c) Evaluate problems in measuring soil water content and
retention in clayey soils. (Bulk density changes, cracking,
slow discharge rates, etc.)

Response to charge {a).

Properties common to soils with aquic moisture regimes include: reduction
and gleying, resulting from biologic activity under anaerobic conditions
(Smith, 1965); saturation by ground water or water from the capillary
fringe; albic horizons and albic neoskeletons, higher organic matter
contents and mottles and concretions due to the release and segregation of
Fe and Mn.

Soil reduction takes place only when there is a sufficient supply of
organic matter, absence of oxygen and presence of anaerobic microorganisms
in an environment suitable for their growth (Bouma, 1983).

The duration of saturation affects many processes in hydromorphic soils
including the intensity of soil reduction, soil reaction, mineral
dissolution, translocation of soluble and suspended materials and
accumulation of organic matter (Wilding and Rehage, 1984). When saturated
chemical and microbial demand for oxygen greatly exceeds ogygen resupply
so that the soil becomes anaerobic within a few hours or days (Turner and
Patrick, 1968).

Albic horizons and albic neoskeletons on ped surfaces are one of the most
prominent and distinguishing features of soils with aquic moisture
regimes. (Bouma, 1983; Vepraskas and Wilding, 1983 &,b). These
characteristics result from the eluviation of pigmenting and cementing
compounds such as organic matter, clay and sesquioxides leaving uncoated
skeletal grains.
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Higher organic matter contents are common to soils with aquic moisture
regimes because rates of decomposition are reduced due to cooler ggil
temperatures and anaerobic conditions. The rate of decomposition decrease
as altitudes increase and at higher latitudes.

Alternating oxidation-reduction cycles result in the release of Fe and Mn
from primary minerals and their segregation into mottles and concretions.
The zone of maximum concentration of mottles, sesquans, nodules and
petroferric material generally occurs near the upper boundary of
fluctuating water tables (Hussian and Swindale, 1974; Guthrie and Hajek,
1979) .

Other properties and processes associated with soils with aquie moisture
regimes include; redox fluctuations, ferrolysis, mineral dissolution and
synthesis, pedoturbation, pH changes, formation and destablixation of soil
structure, transport and immobilization of soluble salts, sesquioxides,
mineral weathering products, suspended colloids and organic solutes
Wilding and Rehage, 1984).

Properties and processes associated with aquic moisture regimes have not
received the same attention as their better drained analogues.
Consequently, many of the properties and processes are not well understood
or verified.

Response to charge {b).

The authors of Soil Taxonomy defined moisture regimes in terms of ground
water levels and presence or absence of water held at tensions <«<1%barg in

the moisture control section by periods of the year. It has been
conventional to think of three soil moisture regimes. Those in which the
soil is saturated. One in which, the amount of water is enough to cause

leaching and those in which no leaching occurs.

“The aquic moisture regime implies a reducing regime that is virtually
free of dissolved oxygen because the soil is saturated by ground water or
by water of the capillary fringe. An aquic regime must be a reducing one”
{S0il Survey Staff. 1975).

If the soil is saturated throughout for significant periods, it is
recognized at the suborder level. |If the soil has a reducing regime only
in a lower horizon or horizons, it is recognized at the subgroup level.

It was the consensus of the committee that the current concept of the
aquic moisture is reasonably clear and that it is being applied uniformly
across the southern states. Pending regulations concerning wetlands makes
the uniform application essential.

The current definition of an aquic moisture regime, however, is unclear to
many workers and most feel some parts need clarification. We have worked
under the present definition for a number of years, yet few states have
data on dissolved oxygen (DO) and reduction. Those with data have it for
only a limited number of pedons. These data are difficult to obtain and
the input required is high. Once obtained, their variability, frequently
makes them difficult to evaluate.
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Problems with the current definition include: (&) the duration of
saturation and anaerobic conditions is not specified; (b) low (<2) chroma
colors are based on Fe and Mn (not ©p) reduction; (e) 0, measurement

is difficult under field conditions and anaerobisis is difficult to
verify; {d} aquic moisture regimes are difficult to verify in high
shrink-swell soils; (eYsoil moisture Control sections are not
specifically defined.

The lack of redox and DO data. the high input requlred to obtain these
data and problems interpretating the values encourages the use of other
properties to determine the presence of an aquic moisture regime.

The use of morphological features associated with wetness (low chroma
colors, mottles and concretions) was intended to be used to identify soils
that have been artiflcally drained, but due to the lack of other data,
most aqulc moisture regime are identified using these inferences.

Morphological inference alone are not always good indicators of the
presence of an aquic moisture regime. Low chroma colors correspond more
to the duration of Fe reduction that to the duration of saturation in some
soils (Vepraskas and Wilding, 1983 a, b. ¢). It is generally assumed that
Fe-Un concretions and low chroma colors are contemporancous and not relict
features (Schelling, 1960). The criteria are heavily biased toward low
matrix end/or ped surface colors. Yet, many soils may have these colors
and rarely undergo reduction. Others may be anaerobic and reduced, but
not completely saturated. Soils with chroma of 3 or more on ped faces and
higher chroma ped interiors may be saturated and reduced for short periods.

Some soils (fine and very fine, montmorillenitic and other high
shrink-swell soils) are evidently saturated. reduced and free of DO for
significant periods, yet water will not flow into an open bore hole as
outlined in Soil Taxonomy. Using present methodology, these soils are
difficult to evaluate.

In field situations, morphological inferences tend to be over emphasized
and documentation is not obtained on the length of time the soilis
saturated or if the water is stagnant in unlined bore holes. pye
techniques need to be refined and definod. Photochemlcal indicators, such
as o, a' dipyrldyl and others have shown to be useful identifying

zones of iron reduction, {(Childs,1981). Past. simple and inexpensive
methods need to be developed for the field identification of aquic
moisture regimes.

Response to charge (c).

Problems associated with the measurement of water contents and retention
include: cost, time (slow discharge rates), accuracy, instrument
calibration, conversion of data from gravimetric to & volumetric basis
(bulk density charges and cracking) and spatial variability.
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Sulk density changes and slow discharge rates are not unique to clayey
soils. In fact, soils with coarse fragments often pose greater problems.
Saline soils, sandy soils and forest soils each pose problems in the
measurement of water content and retention. Bulk density changes and
cracking as a function of water content may be more pronounced in clayey
soils, but the technology is available for these measurements. Since
problems in measuring water contents and retention are not unique to
clayey soils alone, the response to the change is not restricted to clayey
soils.

Soil water measurement problems can be divided into those associated with
measuring water contents and those associated with measuring water
retention. These can be further divided into field measurements and
laboratory mcasurcmonts.

For laboratory situations, gravimetric soil water content measurement by
oven drying is the standard method and presently is the most economical
and practical method available. This method is the standard to which
others are compared for accuracy.

For field situations, sampling for the oven drying mecthod presents some
practical problems, the most critical of which is time. This method is
vet-y time consuming especially when travel and sampling time are
included. Other fieldmecLhods have been used with varying degrees of
success. Each method must be evaluated in terms of the project objectives,
the individual field situation (shrink-swell potential, salinity, coarse
fragments. spatial variability, sampling depths, etc.). and cost in both
tine and money. |If a suitable method cannot be found to give the desired
results at a reasonable cost. then it is betler to abandon or delay the
project than to waste time and money on a cheaper method that does not
yield acceptable results.

Measurement of soil water retention is another story. Laboratory and
field measured values are often quite different. There are a great many
sources of error for both methods. Great pains generally are taken in the
laboratory to insure complete saturation of the sample with water, whereas
in the field, soils are rarely if ever completely saturated with water.
Laboratory samples generally are unconfined which can lead to serious
errors in clayey soils particularly those with high shrink-swell
properties. In field methods, soil water content and potential are
measured at different locations (close but different) which can result in
rrors., Field instruments are subject to a variety of errors due to
temperature effects, salinity effects, and calibration problems (including
drift). Other sources of error for either or both methods include lack of
equilibrium, soil hysteresis, instrument hysteresis, temperature
fluctuations and gradients, sample height, entrapped air, spatlal
variability, wetting technique and sampling technique. Both field and
laboratory measurements of water retention are very time consuming.
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In summary, cost, time and accuracy are main problems. Weare constantly
striving for methods that are rapid, inexpensive, and accurate. 1In
practice, we are always making “trade. off s* among these three variables.
The method chosen will depend on the accuracy required for the intended
use and the amount of money and/or time we are willing to spend for the
measurement.

Other concerns:

Some problems associated with soil water measurements stem from the
application of the data. For example, when an index value such as 1500
kPa water content is used as the permanent wilting point (pwp) without
considering other factors such as vegetation, hydraulic conductivity, root
distribution, climate, etc. The PUP is a variable dependent on the
interaction of many Factors.

The estimation of 33 and 1500 kPa water contents, estimation of Field
capacity. permanent wilting point and available water capacity are
problems associated with soil water contents and retention that are
encountered by Field personnel on a daily basis.

Recommendations :
1. It is recommended that the soil water committee be continued.

2. The current definition of an aquic moisture regime does not specify the
magnitude of reduction necessary, the allowable 02 content or the method
of measurement. Nor is the duration or depth of saturation specified.

1t is recommended that Future committees be charged with making specific
recommendations on the measurement of these parameters.

3. The difficulty of obtaining data on reduction, 02 contents, saturation
and the inconsistency of morphological features shows the need for field
tests to identify aquic moisture regimes.

It is recommended that future committees be charged with identifying and
testing new Field methods of identifying aquic moisture regimes.

4. Problems with aquic moisture retgimes are not restricted to the southern
United States. An international committee on aquic moisture regimes
{1cOMAQ) was recently Formed to study aquic regimes on an international
basis.

It is recommended that future committees stay abreast of proposals and
development of this international body and proposals and recommendations
of this committee and future committees be forwarded to this body For
their consideration.
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Committee VI - Use of soil survey in Research and Management of Forestland

Chairperson: Allan E. Tiarks

Members: Pete Avers Glenn, Harris Surkil Pancholy
Robert Baker Joe McCoy Rodney Peters
N. Comerford Glen Mayhew Terry Sarigumba
Don Eagleston Calvin Heier Glen Smalley
Bill Goddard Frank Miller Ken Watterston
Sharon Haines Dan Neary

Charges:

(a) Identify methods to evaluate soil productivity in forestland

(b) ldentify soil p_roductivit¥ data held by various agencies and
recommend a feasible interface of this data base with a soil data base

(c) Current status of research in forestland

Committee Report

As the intensity of forest management increases, foresters will make greater
use of management tools such as graphical information systems and growth and
leld models to aid in decision making. Using 211 the tools available, the
orester can predict the best time to fertilize, thin or perform other
management Practlces on a particular site to get a desired tree size and
volune. All of these management tools require reliable and complete soils
information about the site, including productivity data.

Charge 1. Identify methods to evaluate soil productivity in Forestland

1. The present system of reporting site index can be greatly improved
by including more of the inform&ion that is already being
collected. On dominant soils where multiple site index measurements
have been made for a species, the number of measurements, range of
site indices measured and the variability of the measurements should
be reported. The range would also highlight mapping units that
really contain two soil units in terms of forest productivity.  Then
iIf warranted and if mappable the division should be made.

2. Site index is partially dependent on soil properties, climate and
past management, as well as species. These variables place
restrictions on the geographical area where site index measurements
will be valid. Site Index curves need to be developed and used
within each geographical region where a species is grown on a soil.
The Forest abitat Regions developed by the Southern Forest
Environmental Research Council may be useful to develop the ranges
that site index curves and measurements can be applied. when several
intensities of management are used within a region, site index
measurements need to be developed for each significant management
intensity.
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3. If no measurements or insufficent measurements of site index are
available for a minor soil or tree species within a habitat region
and the reported value is estimated then the value should be
footnoted as being estimated.

4. Soil factors that limit productivity should be identified and
reported as well as the gains that can be made by reducing these
limitations where possible. Examples of these limitations include
wetness, nutrient deficiencies, and restrictive horizons. The range
of practices that can be used to reduce the effects of these
limitations should be reported as well as the effect each has on
productivity of the site.

5. The height growth pattern of a tree species is partially
dependent on soil properties as well as climatic factors. Use of
standard site index curves does not recognize this influence of soil
on the shape of the height over age curve. Large errors can then
occur, especially at ages greatly different than the base age. As a
long-term goal, height over age curves need to be developed for soil
series or a grouping of soils base on taxonomy or other methods of
combining soils that produce the same height over age growth pattern.

6. The two standard methods of determining height over age curves
are periodic measurements of permanent plots where tree identity is
maintained and stem analysis. Both methods are expensive and time
consuming. Many long-term plots have been established and
maintained, although usually for other reasons. The distribution on
different soils and different Forest Habitats is not complete.
However, these soils could be checked with temporary plots. Stem
analysis could be used to fill gaps where no long term plots exist in
a region.

7. Details that will have to be worked out as some experience is
gained in developing height over age curves for soil-species
combinations include a) the age range that needs to be covered, b)
the method to group soils that produce similar height over age grdh
patterns, ¢) and the effect that management practices will have on
the height over age curves.

8. The measurement and reportimg of forest producivity on soil sites
Is a continuing problem as evidence by the many parallel
recomendations of this report and the report of the last forestry
committee. Major investments of resources will be required to make
progress on the problem. The committee recommends that existing
cooperative institutions such as the Southern Forest Environmental
Research Council be asked to evaluate the problem and if they can
assist in the work.

Charge 2. Identify soil productivity data held by various agencies and
recomend a feasible interface of this data base with a soil data base.

The following organizations have data bases that could be used to develop
height over age curves for soil grouping-species combinations.
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1. Soil Conservation Service: The forest-soil data base may supply
an adequate beginning for some soil-species combinations. Main
limitations are the relatively low number of plots and a narrow age
range.

2. Forest Service: The Forest Survey (South and Southeastl have
permanent plots spaced on three mile intervals that have been
measured on ten year cycles. Plans are to go to five year cycles.
Soils have not been identified.

Forest Service Research (South and Southeastl maintain large numbers
of research plots that are measured repetitively. In some instances
individual tree identities have been maintained. Plot locations were
usually chosen partly on soil uniformity although soils have not
generally been identified. The location, age, species, and study
objectives for all longterm plots in the two stations was summarized
in 198} by Sam Cingrich for the Southern Industrial Forestry Research
Council.

3. TVA: Many forest site index plots were established by the TVA
Forestry Division in the late 1950's and early 1960's. The plots
were located in Georgia, Alabama, and Tennessee on Coastal Plain
Soils. As the studies were installed with the cooperation of the SCS
Ehe results may already be incorporated into the forest-soil data
ase.

4,  Universities: Several universities have growth and yield
cooperatives including Stephen F.  Austin, Mississippi  State
University, and  University of Georgia. The amount of soils
information, years of data collected and availability of the data
vary with the cooperative. Fertilizer and genetic cooperatives also
have repetitive data collected on plots that have uniform soils.

5. Except for the SCS, none of the organizations are collecting the
information that can be directly used in developing soil-forest
productivity relationships. However, in many cases the extra
information  could be collected with minimal effort. All the
organizations should be encouraged to make interpetation for soil
productivity part of their objectives when possible.

Charge 3. Current status of research in forest land

1. Enough research data has been accumulated in several areas that
some of it should be considered for inclusion in soil survey reports
in woodland interpretations. As this is done the users of the
interpetations should be considered. The interpetations should be
broad enough to cover the range of management intensities that are
likely to be used on a mapping unit.

2. Damage to the soil from harvesting by increasing erosion,
compaction, or nurient removal can reduce the productivity of a site
substantially. While detailed recommentations for actual operations
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are not possible in the soil survey report, enough information is
available to identify the restrictions of a soil in terms of
harvesting, the type of damage that can be done and should be
avoided, and ways of correcting damage that has oocured.

3. The type of preplant preparation needed on a site is usually more
dependent on non-soil factors such as the harvesting method and
factors that may be indirectly related to the soil such as amount of
competition present than on soil factors. The soil survey could be
used to point out restrictions on some practices-such as erosion
hazard, compaction, or nutrient relocation from the use of
shearing. Some data on the effect of site preparation on soil
productivity is available-both  positive and negative. The
effectiveness of soil-active herbicides depends upon soil properties
such as organic matter and clay content of the surface.

4. For the insect and disease problens that are site dependent, some
information could be included in the soil survey report. The annosus
root rot is a good example of a disease that is related to certain
soil conditions and where the research is complete enough that
interpetations can be made. Others pests that may be site related
are southern pine bark beetle tip moth and littleleaf disease.

5. Fertilizer requirements vary with stand conditions so that
generalized recommendations will not be possible. However the soil
scientist needs to be aware of the latest research information on
forest fertilization because the mapping units may need to be
adjusted to incorporate soil properties that affect fertilizer
requirements. As an example, the chances that a site will respond to
a preplant application of phosphorus can be estimated from properties
such as the drainage class.

RECOMMENDATIONS

It is recommended that the committee be continued. The previous committee
identified ways that soil scientists could be better trained to make soil
surveys more usable in forestry. The next charge should find ways of
training foresters on the capabilities of soil survey in forest land
management. Perhaps  this process would also enhance the soil
scientists’'understanding of the ways that foresters use the soil survey.
Other possible charges are to follow up on the progress of the soil
productivity work or establish a erosion tolerance standard for forest and
range land.
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To:

1982 Southern Regional Technical Work-Planning
Conference of the National Cooperative Soil Survey

Recipients of Proceedings

The general session convened at 8:00 a.m., Tuesday, May 18,
1982, at the Holiday Inn, International Drive, Orlando,
Florida. Individual meetings of the Southern Regional Soil
Survey Work Group and Soil Conservation Service Work Group
were held on Monday, May 17, 1982, to discuss technical de-
tails of research, educational, laboratory, and field support
programs associated with the National Cooperative Soil Survey.
Representatives from Southern 1890 schools were invited to
participate in all conference activities.

Appreciation and special thanks are extended by the Program
Committee to Mr. C. R. Russ, Dean F. A. Wood, Mr. J. W,
Mitchell, Dean J. T. Woeste, Mr. B. M. Johnson, Dr. R. J.
McCracken, Mr. Fred Harden, Mr. Bob Lee! and Dr. Richard
Arnold. These individuals contributed immensely to the
success of our conference.

Committee chairmen and members are commended for the time
and effort contributed to committee activities prior to the
conference? conducting individual discussion groups, present-
ing preliminary committee reports, and developing the final
committee reports which are included in these proceedings.

Texas will be the host state for 1984. Mr. Charlie Thompson,
State Soil Scientist, Soil Conservation Service, was selected
to serve as chairman and Dr. Larry Wilding will serve as
vice-chairman.

The conference adjourned at 11:45 a.m., Friday, May 21, 1982.
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INTRODUCTION

The purpose of the Southern Regional Technical Work-Planning
Conference is to provide a forum for Southern States representatives of
the National Cooperative Soil Survey and invited participants for
discussing technical and scientific developments pertaining to soil
surveys. Through conference discussions and committee actions current
issues are addressed, new ideas are exchanged and disseminated, new
procedures are proposed, new techniques are tested, and conventional
methods and materials are evaluated. Sharing individual experiences
related to soil survey increases the participants proficiency in these
research and teaching programs. Conference recommendations and proposals
are forwarded to the National Technical Work-Planning Conference. Thus,
the results form a basis for new or revised National Soil Survey policy

or procedures, or both.



AGENDA

1982 SOUTHERN REGIONAL TECHNICAL WORK-PLANMING CONFERENCE
OF THE NATIONAL COOPERATIVE SOIL SURVEY

HOLIDAY INN
6515 International Drive
Orlando, Florida
May 16-21, 1982

Sunday, Flay 16

4:00 - 7:00 p.m. Registration (Foyer)

Fonday, flay 17

§:00 - 8:30 a.m. Registration (Foyer)

8:30 a.m. - 5:00 p.m. Experiment Stations and Soil Conservation
Service Workshops (see separate agenda)

Tuesday, May 18 -- GRAND HALL A

Presiding: V. W. Carlisle and R. W. Johnson

8:00 - 8:30 a.m. Announcements and Introductions
B:30 - 8:45 Welcome
C. R. Russ

Chairman, Lake SWCD and Past President, FACD
Clermont, Florida

8:45 - 9:15 Agricultural Research and the Florida System
F. A. Wood
Dean for Research, IFA%, Univ. of Florida
Florida Agricultural Experiment Station
Gainesville, Florida

9:15 - 9:45 Natural Resource Assessment Activities in Florida

J. HW. Mitchell

State Conservaticnist

USDA Soil Conservation Service
Gainesville, Florida

9:45

t

10:10 Cooperative Extension Activities in Florida
J. T. Woeste
Dean fcr Extension, IFAS, Univ. of Florida
Florida Cooperative Extension Service
Gainesville, Florida




10:10 - 10:40 Break (Foyer)
10:40 - 11:00 Role of the National Technical Center
B. M. Jdhnson
Director South NTC
Fort Worth, Texas
11:00 - 12:00 Soil Survey and Resource Planning
R. J. McCracken
Deputy Chief
USDA Soil Conservation Service
Washington, D. C.
12:00 - l:00 p.m. Lunch
Discussion Discussion Discussion Discussion
Group 1 Group 11 Group III Group 1V
(Costa Brava) (Majorca) (Valencia) (E1 Toro)
1:00 - 2:00 | 2 3 4
2:00 - 3:DO 5 6 7 8
3:00 - 3:15 = eemeennmmae- Break  (on your own)e-----~ccc--
3:15 - 4:15 2 3 4 5
4:15 < 5:15 6 7 8 1

Wednesday, May 19

Discussion Discussion Discussion Discussion
Group | Group 11 Group Il Group 1V

8:00 - 9:00 a.m. 3 4 5 6
9:00 - 10:00 7 8 1 2
10:00 - 10:15 = @ ceemmcemmma- Break  (Courtyard)---evec--=aan
10:15 - 11:15 4 5 6 7
11:15 - 12:15 p.m. 8 12 2 3
12:15 - 1:15 Lunch
1:15 - 5:30 Field Demonstration: Use and Application of Ground

Penetrating Radar

James Doolittle, Adam Hyde, and Richard Hoffman
USDA Soil Conservation Service
Gainesville, Florida

- and -
Walt Disney World"s Environmental Program
Fred Harden
Environmental Director
Lake Buena Vista, Florida
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Thursday, May 20 -- GRAND HALL A

Presiding: Tommy Calhoun

8:00 -~ 8:30 a.m.

8:30 - 9:00

g:00 10:00
lo:oo - 10:30
10:30 - Il:00
11:00 - 11:30
11:30 - 12:00

National Soil Survey Laboratory Report

Warren Lynn
USDA Soil Conservation Service
Lincoln, Nebraska

International Soils Program Report

John Kimble

USDA Soil Conservation Service
Lincoln, Nebraska

Break (Foyer)

Report of Committee 1 - Digitizing Soil Maps

Chairman: C. A. Steers

Report of Committee 2 - Soil Variability and Quality

Soil Surveys
Chairman: B. F. Hajek

Report of Committee 3 - Training Soil Scientists
Chairman: E. R. Blakley

Report of Committee 4 - Soil Surveys and Land Assessments

Chairman: G. E. Kelley

Thursday, May 20 -- GRAND HALL A

Presiding: M. E. Collins

1:30 - 2:00 p.m.

2:00 - 2:30
2:30 - 3:00
3:00 - 3:30
3:30 - 4:00

Report of Committee 5 - Evaluation of Hydraulic

Conductivity Data
Chairman: C. T. Hallmark

Report of Conmittee 6 - Classification and Interpretation

of Soils with Bedrock
Chairman: T. E. Calhoun

Report of Committee 7 - Calculation and Evaluation of
K Factors
Chairman: D. A. Lietzke

Break (Foyer)

Report of Committee 8 - Soil Survey and Woodland
Interpretations

Chairman: P. Avers



4:00 - 5:00

Application and Interpretation of GPR
James Doolittle

USDA Soil Conservation Service
Gainesville, Florida

Thursday, May 20 -- GRAND HALL C and GRAND HALL B

6:00 - 7:00 p.m.
7:00 - 9:00

Mixer and Social Hour

Banquet

Address: Histosols and the Sugar Industry in Florida
Bob Lee

U. S. Sugar Corporation

Clewiston, Florida

Friday, May 21 -- GRAND HALL A

Presiding: R. W. Johnson and V. W. Carlisle

g8:00 - 8:30 a.m.

8:30 -~ 9:30
9:30 - 9:45
9:45 - 10:45
10:45 - 11:30
11:30 - 12:00

Comments by Experiment Station Director"s Representative

D. M. Gossett

Dean of Agriculture
University of Tennessee
Knoxville, Tennessee

Comments by Director of Soils

Richard Arnold

USDA Soil Conservation Service
washington, 0. C.

Break (on your own)

Comments by Regional Representatives and Agencies

Relating to NCSS

Comments by Principal Soil Correlator

Joe Nichols

USDA Soil Conservation Service
Fort Worth, Texas

Conference Business Meeting

ADJOURN
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Monday, May 17,

AGENDA

SOUTHERN REGIONAL SOIL SURVEY WORKING GROUP*

Monday, May 17, 1982

1982 - L. P. Wilding, Presiding, Texas A&M University

8:30 - 8:45
8:45 - 9:15
9:15 - 9:45
9:45 - lo:oo
lo:oo - 10:30
10:30 - 11:00
11:00 -~ 11:30
11:30 - 12:00

12:00 - l:00

l:00 - 3:00
3:00 - 3:30
3:30 - 5:30

*This meeting is open to all conference participants.

Introduction Purpose of meeting, structure, membership, etc.
L. P. Wilding

Methodology for Teaching Soil Taxonomy
B. L. Allen (Chairman}; H. F. Perkins and E. M. Rutledge

Employment Trends and Curricula for Future Pedoloay Graduates
S. W. Buol (Chairman); B. F. Hajek and D. C. Pettry

Status Soil Taxonomy Revisions within South Region
C. T. Hallmark (Chairman); W. F. Hudnall

BREAK

