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San Diego, California
February 13-17, 1978

Conference Agenda

Su!!da&_Feb%x_lZ

5:00-7:oo Registration - Lobby

Mond%,tebZ!?!~X

Chairman - Robert Meurisse

7:30 - 8:OO Registration - Del Mar Room

General Session - Del Mar Room

D:OO Announcenwnt and Introductions

Organization Soil Surveys to Meet Today's Needs
Francis Lum, State Conservationist, California

Roll of the Universities in the Soil Survey Program

National Forest Programs and Use of Soils Data
J. Chattin, Deputy Regional Forester - Reg. 5

lo:oo Break

10:15 Role of Technical Service Center, SCS, in the Soil Survey Program
D. R. Robertson, Assistant Director. West Technical Service Center

The National Soil Survey Program
Klaus Flach, Assistant Administrator for Soil Survey

12:00-l:oo Lunch

Chairman - Sam Rieger

l:OO-3:oo Panel - Research Activities in the Western States
R. Heil, Moderator

3:00-3:15 Break

3:15-5:oo Comnittce Review of Draft Reports
(Room assignments to be made)

Iu&a_V, Febl-uary.14~

8:00-11:lS Discussion Groups

11:15-12:oo Committee  Chairmdn  Meet with Recorders

lZ:OO- l:oo Lunch

l:OO- 4:15 Discussion Groups (continued)

4:15- 5:oo Committee Chairmen Meet with Recorders
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Wednesday, Februaryl5,

B:OO-5:oo Field Trip
R. Kover. J. Anderson, and G. Hartman - Tour Leaders

Participants will leave the motel at B:OO a.m. by bus for a
"transect" of San Diego County. At four stops we will
observe various San Diego County soils. Lunch will be at
the Chateau Basque Restaurant, Bankhead  Springs. On our
return we will observe some Forest Service fuel management
practices and have an overview of the Imperial Valley.
The transect will cover the thermic coastal beaches and
foothills, the mesic mountains and the hyperthermic desert.

Thursday, February 16

Chairman - Robert Meurisse

B:OO-lo:oo Panel on RemOre Sensing
F. Peterson - Moderator

lo:oo

10:15

Break

Agency Reports
Experiment Stations
Forest Service
Bureau of Reclamation
Bureau of Land Management
Bureau of Indian Affairs
Geological Survey
Agriculture  Research Service
Soil Conservation Service

12:DO-1:00

l:OO-5:oo

Lunch

Chairman - Sam Rieger

Committee Reports

Chairman - Robert Meurisse

B:OO-lD:OO

lO:DO-11:00

11:DO

Panel - Design of Soil Surveys to Meet Objectives
E. Naphan - Moderator

Business Meeting

Adjourn
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WESTER?!  REGIoNAt  TEctw4rcAL WORK  PLANNING CONFERENCE
OF THE

NATIONAL COOPERATIVE SOIL SURVEY

Minutes of Anrlual  Business Meeting, February 17, 1978, Del  Mar Room,  Bahia Hotel,
San Diego, California.

The Imeeting  was opened by conference chairman - Robert Meurisse.

The motion was made and passed giving approval tc hold the 1980 nleeting  at the Bahia
Hotel, San Diego, California, the week of February 10.15,  1980. Following the
rotational systenl  started at Phoenix during the 1976 meeting, Arizona wds selected
as the host state. In a separate action, Fred Peterson was selected as co-
chairman of the 1980 conference to serve with Doug Pease.

Jack Chugg proposed and the conference approved a nlotion  that Bureau of Land
Management state soil scientists be added as permanent voting members of the
conference.

The !lwtion was Imade  and passed to extend permanent voting membership to BIA
area soil scientists in those areas with active soil survey programs.

Fred Peterson proposed a resolution that the conference format be restricted
to a niaximunl  of six conlniittees  with a ceiling of three charges  for‘ each committee.
The resolution passed unanimously.

f+eting  adjourned.
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THE ROLE OF THE TECHNICAL SERVICE CENTER, SC5
IN THE SOIL SURVEY PROGRAM

&‘

l -

.-

. .

I have a great deal of respect and appreciation for soil scientists. Early in my
career and throughout it 1 have been privileged to receive training and work with soil
scientists. lhe backgrounding received has helped nre develop a more solid base for niy
work. It has been a gratifying experience, too, to work in an interdisciplinary way
with soil scientists. Sorue of the most  productive and nleaningful  resource nwmgenent
tools 1 know of have been developed working with soil scientists.

I alp here as the Assistant Director for Technical Services of the Soil Conservation
Service's West Technical Service Center. This is a new position as a result of our
recent reorganization. At the beginning of this fiscal yeai-,  TSC's wre reorganized
to rlake then] lilore  effective and ilnprove servicing states on an interdisciplinary
approach.

The present organizntion  provides for two assistant directors where previously
there was one. One assistant oversees planning and operations activities. Staffs
responsible for planning technology, cartography, information, eniployee development,
autonlatic  data processing, plus e~aiployees  on assignment to EPA for non-point pollution
control <ssistance  are supervised by this assistant. The other assistant oversees
technical services r:hich  include the soils, conservation technology, engineering, and
snow survey and w(lter supply forecasting staffs. This is nip area of responsibility.

The TX role and furxtion  can be grouped into seven  categories. They are:
(1) technical oversight, (2) direct technical assistance, (3) progra:u  counsel and
guidance, (4) development of state staff competence and evaluation of their performance,
(5) training and en~ployee  developwnt. (6) interpretation and evaluation of national
policies.  and (7) keeping SCS technology current.

Technical Oversight - The TSC performs a luajor  function in insurirlg that technical
standards are adequate, adhered to, and utilized in all progran; activities. This
function is perfonwd  in field reviews, through direct assistance, review  and approval
of coniplex efforts, and post reviews.

Direct Techrl~ical  Assistance - S~mall states with lirmited staffs receive assistance where
they lack expertise; larger states are assisted on complex problems; and in all cases,
attention is being given to cacti to deterlriine  if each function is providing adequate
services and meeting our quality standards.

Pwgrar Guidance and Counsel The TSC stafi  has a broader experience and are in regular
contact with their Washington Office counterparts. This enables then1 to provide program
opportunities and limitations for use in the state and how the available resources --
people, nloney,  equipment, and authorities -- might be used effectively.

oeve!~~!!ient~of~~statc~~staff~~coo!~ftqnce  The TSC is responsible for assisting each state
develop the level of staff capability and cwpetence  for meeting its workload. Then
the process is nlonitored to assure these responsibilities are being met.

Trpining~and~~~E!l!p!qyee~~Oevelpen!~nt  Most  SCS training is given on-the-job in an actual
working environlnent.  TSC specialists assist in providing much of the technical training.
There is also an Employee Development Staff at each TSC. When the training facilities
and/or expertise are not available in the state, these needs are referred to the TSC
Enlployee  Developnlent Staff for assistance.

Conlrlents  by Donald R. Robertson, Assistant Director for Technical Services,
West Technical Service Center, SCS, Portland, Oregon, 2/13/X,  at west
Technical Soil Survey  Conference, San Diego, California.
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!Me_rrpretatiOn  an8 t:valuat:on of National Policy - National SCS policy tends to
provide broad guidance  and direction. The State Conservationist has considerable
latitude for wtting  priorities, organizing, and directing our work in the state.
TSC experience, expertise, and relationship as an extension of the Washington Office
is used to help interpret, understand, and implement conservation assistance in the
states. Good opcrdting policies and procedures arc a dynanlic process also. Poorly
conceived or irrelevant pclicy  is an impedinlent to effective delivery of progranls
and services. The 1SC monitors , evaluates, and recoswends  changes in state or
national policy as needs are identified.

Haattai!:ing  Current  Technology~  - TSC specialists are responsible for keeping
abreast wlth~ new'rfifarc~~fi'ndings  or technology and developments that "light  be
useful in our efforts to conserve, protect, and make wise use of our soil, water,
and related  resou~‘ces.

In sul~lmary,  tile  TSC wwes ds an CxterlsiOn of our Washington  Office with the
princillal function of elisurillg  delivery of program; assistance arId technical services
that are rcs~:~orlsive  tu the weds,  are effective, and reflect thigh technical standards
and quality.

WC recently participated in art operations appraisal of the West TSC by the SCS
Washington Office. Indications front this appraisal are that services of tile  Soil
Correlation Staff at the West TSC have been good to excellent.

Staff managenient is being  enlphasired througll recent  dcvelopwnt  of a workload analysis
by the TSC Soil Cowelation Staff. E:ach state no doubt is involved in this process also

WC expect to continue and increase our cooperative efforts with IKSS arld other
cooperators. Forest Service and BLM are aggressively involved or entering into soil
s~wfys. Our coordination "lust increase. I will be niaking  contact at the regional
level witn NCSS c<?Upeidtori and related agencies to ,further ow cooperative relations.

What of the future challenges to soil survey?

The Kesource  Conservation Act (SWRCA  of 1977 PL 95-192)  will inlpact  on soil survey
in SLS with provision for an appraisal of soil, water, and related resources on d
continuing basis  and dcvflopn~ent of a national soil, water,  and related resource
conservation program.

The Rural Cledn Water Progrant will necessitate input from soil survey.

Section 208 of tire Water Quality Amendo!ent will require soils information of a basic
nature as WC col;tinue to provide planning assistance to units of government.

Of course, the National Environmental Policy Act continues to create a demand for
soils infornlation for environmental assessment.

Of critical importance  in the west is the conservation of water for municipal,
irrigation, and industrial uses. Soils information will help guide the future planning
for more effective and efficient use of this scarce resource.

Soils inforniation  for pre-nlining as well as reclamation of disturbed mine  areas  is
very much in denland  and the denland  will increase in parts of the west.

Of importance to SCS soil scientists as they look to the future is what appears to be
a significant change in SCS resource conservation planning. While the quality of soils
information to be generated for the planning process will not change, the kinds of
docuwnts  developed will change. Soils inforwtion,  as well as other conservation
planning documents, provided the land user will probably vary in the future front nothing
to the kind of docunients  presently provided. The docunients furnished  will likely be
only that requested by the land user.

.

,.
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How do we see these, and ongoing soils work, impacting on the West TSC?

All the useful managenient  tools and techniques available to "5 need to be
eniployfd as our workload continues to increase. We will continue to sharpen OUT
workload analysis, set priorities, and develop annual plans of operations directed
toward the best management possible.

Effective scheduling must be employed to implement the Annual Plans of
Operations.

At the West TX we will continue to evaluate the direction, magnitude, and priorities
for TSC services. We expect to continue to emphasize our coordination between states
and a~nong  disciplines and build on the good cooperative relations among agencies.
It is our desire to provide the best quality, rhxt tinrrly  service to further the
progress of NCSS with all cooperators.

7



Forest Service Activities
in the

National Cooperative Soil Survey

.

w-

. .

. .

Kermit N. Larson
U.S. Forest Service
Washington, DC

The Forest Service welcomes the opportunity to participate in this conference
and report to you on our sol1 survey activities.

A fundamental goal of the FS is to manage the National Forests for multiple
purposes at a high level of sustained periodic output of goods and services
"without impairment of the productivity of the land." This goal is further
amplified in the Forest and Rangeland Renewable Resources Planning Act.
This Act directs the Secretary of Agriculture to develop an assessment and
long-range program for the Nation's renewable resources that will assure an
adequate supply of forest and range resource while maintaining the integrity
and quality of the environment. As part of the assessment, the Secretary is
directed to provide, on a continuing basis, a comprehensive and appropriately
detailed inventory of all National Forest System lands and renewable resources.
This includes an assessment of the present and potential productivity of the
land. Furthermore, the Act specified that for National Forest System land
management plans, a systematic interdisciplinary approach to achieve inte-
grated consideration of physical, biological, economic and other sciences be
used.

Other goals of the FS to which the soils program must respond are:

"Promote and achieve a pattern of natural resource uses that will
best meet the needs of people now and in the future."

- Promote high quality multiple use management on National
Forests and other ownerships, where applicable.

- Share expertise in specialties where the Forest Service
constitutes the prime source of experience and skills:
nature, properties and management of forest soils.

- Cooperate with other federal, regional, state, multicounty,
and county agencies in resource management, and in planning
and economic development programs.

8



"Protect and improve the quality of air, water, soil, and natural
beautv."

- Promote practices to protect and enhance environmental
quality in management of all forest ownerships.

- Encourage prevention and abatement of air, water and
soil pollution from operations of forestry-related
enterprises.

"Develop and make available a firm scientific base for the advancement
of forestry."

- Kake research results rapidly and equal1.v  available to all
through information, education, demonstration, and technical
assistance.

__ Foster relatiotiships  between research scientists and forest
r:anar,ers that facilitate ioint implementation of research
results.

The Forest Service soil management program is a primar.y contribution to
this data base. It is designed to provide knowledge about the soil resource
includin9 an assessment of soil capabilities and suitahilities for use in
land and resource planning and decision-making, for resource development,
ardd  the protection of forest, range and related lands.

llhile the soil resource inventory is a maior part of the soils propram, a
r_reat deal of effort is exnerfded on non-survey activities. At least 50
percent of our staff capability in the soil area is for land management
Planning, other support services activities such as on-the-ground advice
and counsel rerardinq  timber sales, reforestation pro,jects, range improve-
ment projects, and constructive activities.

l

-.

A principal goal for soil inventory within the Forest Service for the past
10 years has been to keep pace with soil requirements for resource and land
nianagerrent planning. Cle have been able to keep pace with this need by
primarily conducting order 3 and 4 surveys. Presently, we have completed
about 75 percent of the total acreage of National Forest System lands.
Most of these surveys are order 3 or 4. Our goal is to complete soil resource _ -
inventories suitable for land management planning on all National Forest
System lands by 1985. At the present rate of accomplishment, we should
achieve this goal.

9



The Nationa_l__Cooperative  Soil SurveJ_~.~_____

Questions have been raised concerning the relationship of the Forest Service
soil resource inventories and the National Cooperative Soil Survey. During
the joint Soil Conservation Service - Forest Service coordination meeting
in January lg76,  it was mutually agreed to review this relationship. As a
result, a joint task force was designated with the charge to review the
goals of each agency with respect to the procurement and use of soil infor-
mation. A document was to be prepared that could be distributed to field
offices in order to enhance mutual understanding and coooeration in this area
of effort. This document has been completed, and has been approved by the
Chief of the Forest Service, and the Administrator for the Soil Conservatioc
Service.

Most of you are familiar with this report, but it basically reafirmed the
viability of the Memorandum of Understanding between the Forest Service and
Soil Conservation Service regarding soil surveys. It also indicated that
recent changes in procedures to accelerate correlation and publication
within the framework of the F:CSS offers the opportunity to attain a greater
degree of overall coordinaticn. Both agencies have taken action regarding
the recommendations of this task force. One of the actions the Forest
Service has taken in response to Recommendation F!o. 1, is to develop quality
control standards for soil resource inventories. The following standards
are now applicable to all soil inventories in the Forest Service.

Soil resource inventories, including In-Service soil resource inventories,
will meet as a minimum, the following standards:

1. An approved work plan will be required for each soil resource
inventory.

2. A field soil notebook will be assembled and kept current for each
soil resource inventory.

3. All soils will be classified according to "Soil Taxonomy," United
States Department of Agriculture, December 1975.

4. Intensities (orders) of soil resource inventories will conform to
those orders described in "Kinds of Soil Surveys" Committee Report No. 7
of the National Soil Survey Technical llorking Planning Conference.

5I . P minimum of two field reviews, one of which will be a final review,
will be performed for each ongoing soil resource inventory.

6. An In-Service soil resource inventory report will be prepared
following the completion of each soil resource inventory.

Soil resource inventories that are made within the framework of an inte-
grated inventory, such as land systems inventory, ecoclass and other eco-
system inventories, will also conform to the above standards.

.

.-

.-

._
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Llhat's Ahead_ _ _--.'

Presently, about 30 percent of the soil inventories in the Forest Service
have been accomplished within the NCSS. The percentage has increased
considerably in the past 2 years. I believe it will continue to increase
in the years ahead.

Recent legislation such as RPP and the National Forest Management Act,
require the Forest Service secure detailed soils information on much of
our land. This means we will have to convert many of order 3 and 4 surveys
to order 2 and 3. This effort will allow us the opportunitv  to incorporate
our In-Service soil inventories into the NCSS.

The objectives of the National Cooperative Soil Survey are consistent with
Forest Service objectives regarding soil survey; that is securing reliable,
accurate and creditable soils information for use and management.

11



Reports of Agencies Part5cipating  in the
National Cooperative Soil Survey

.-

*-

.-

.

U.S. Department of the Interior
Bureau of Reclamation Activities

Soil science and related activities within the Bureau of Reclamation
primarily relate to water and land resource development. Following
are examples of typical Reclamation activities:

a.
b.
C.

d.
e.
f .
g.

h.

::

k.

1.

m.

n.

Economic land classification for irrigation
Wetland surveys
Drainage and reclamation of salt-affected lands on existing

irrigation projects
Soil characterization for irrigation scheduling
Revegetation  of lands disturbed by construction activities
Reclamation of lands disturbed by surface mining
Soil and moisture conservation programs, including vegetation

conversion (e.g., brush to grass)
Land and water appraisals for environmental studies
Prediction of return-flow water quality
Water quality control, particularly salinity of major river

systems
Remote sensing for laod resource inventories and land use

planni,ng
Engineering properties of soils related to construction

activities as well as sedimentation and erosion studies
Assistance to foreign countries in selection of lands for

irrigation or reclamation
Participation in interagency affairs, committees, workshops,

and professional societies

Reclamation land classification,includes  soils data as an integral
part, but also considers economic factors as well as the effects of
physical and chemi,cal  conditions bel.ow  the soi.  mantle.

It is Reclamation’s intent and practice to utilize USDA-SCS soil
survey information to the maximum possible extent in its land related
ac t iv i t i e s . Limited funding and time constraints which have been
imposed upon us make it imperative that close cooperation and
exchange of information with SCS become standard practice. In this
regard, we are very much interested in any new approaches by the
Soil Conservation Service in their soil surveys which use soils
and their potentials in predicting and integrating land and management
factors.

12



Following is a somewhat more detailed outline of some particular
items of interest within the general outline of activities given
above.

Reclamation PotenLial of Lands Disturbed by Surface Min& - Our agency_.-.-.- __----. _~_~_____
is conducting (under contract with USDI-BLN)  investigation of specFfic
sites which are within general areas considered to be likely candidates
for surface mining (coal) activities. Our objective is to assess the
reclamation or rehabilitation potential of these sites and to provide
BLM with sufficient data to assist them in formulation of lease stipula-
tions to be used on Federal lands. This involves obtaining basic data,
making evaluations; developing standards, guidelines, techniques, and
alternate lans for rehabilitation;

PI
and restoring vegetative growth.

Overburden- is characterized for its suitability as a plant growth
medium, and sources of suitable material are located and quantified.
Geologic cross sections are logged, and bedrock physical and chemical
characteristics are identified,

This work is approached on an interagency and interdisciplinary basis.
Oue of Reclamation's strong points in this regard is that it is itself
an organization containing individuals of many disciplines, and expertise
in engineering, geology, soils, agronomy, archeology, etc., is available
internally. Reclamation's role includes correlation and coordination of
data rcce~ived from other agencies into a final report. Part of this
coordination, as it appl~ies  to the land resources of the area, includes
contact with Soi. Conservation Service, and use of soil survey data
wherever it is available. It has also been our practice to work with
Soil Conservation Service soil scientists in the field, wherever
possible, to achieve a reasonably accurate soil survey in addition to
a Reclamation type land classification of the study site area. While
I~t must be recognized that soil surveys and land classification serve
different purposes, Reclamation recognizes the value of both in providing
resource pl,anners with the data they need in managing lands before,
during, and after surface-mining operations.

.

-.

In characterizing overburden, sufficient exploration is accomplished
to describe and collect representative samples of soil and substrata
to a depth below overburden and coal (maximum depth of 200-250 feet).
Sampling of overburden at selected master sites is comprehensive, as .

is analysis of samples from these sites. At other points of examination, .

representative samples are selected for laboratory characterization on a
screenable basis to confirm judgment in field appraisals. i. .

I

___ ._-~-
L! Overburden is the material consolidated or unconsolidated overlying
the coal.

13



.-

. .

The first priority in the agronomic laboratory characterization of
soil is directed toward direct and indirect measurements to evaluate
soil structure and stability, effective soil cation-exchange
capacity, and soil reaction. After this is completed, consideration
is given to testing that confirms the field characterization, explains
the causes of phenomena previously observed or predicted, reveals
the presence of toxic substances (salinity level, boron content,
alkal i ,  acidity , reduction products, heavy metals, etc.); and
indicates measures required to cope with the soil and/or land
deficiencies under anticipated field conditions.

Representative samples from within the site are further subjected
to greenhouse studies conducted at Colorado State University. These
studies are designed to assist in determining the relative capacity
of a given material to support vegetation along with an indication
of how these materials change (physically and chemically) over
time in response to revegetation  practices. Additionally, these
studies have the potential of assisting in the detection and identi-
fication of toxic conditions or unacceptable levels of trace elements.
It should be borne in mind that these studies do not replicate
actual field conditions and do not indicate projected plant material
yields at the site, but act primarily as a screening test to iudicate
potential adverse conditions.

Concurrently, with the above described investigation, the overburden
is also characterized for geological, hydrological, and engineering
properties. USGS is responsible for ground-water data collection
and for assessment of the effects of mining on the hydrology and
water quality of the area.

As can be seen from the above outlined procedures, these studies
are relatively intense and provide detailed data for the specific
site under study.

:

. .

This work was initiated in 1974, and is continuing at this time
at a rate of about five site studies per year. Experience gained
to date from these studies has enabled us to tailor our investigations
to conditions present in the area, and avoid collection or generation
of superfluous data.

Irrigation Management Services Program - The Irrigation Management
Services Program was initiated by the Bureau of Reclamation to
assist water users in more efficient use of their water supplies.
It Is presently directed toward achieving better water management

14



on the farm, but its ultimate aim is to extend this efficj.ency  to
irrigation distribution and storage systems. The beneficiarlrs
of this program are expected to financially support it (at least
in its operational stages); and while the idea is not unique to
Reclamation (computerized irrigation scheduling’services  are
available through many commercial consultants), the combined approach
of maximizing economic returns and efficiencies on an equal basis of
priorities in order to conserve water, reduce drainage requirements,
and optimize irrigation distribution system capabilities is somewhat
less cormnon:  The establishment of the Irrigation Management Services
program within irrigation and water districts is normally a cooperative
effort with the Soil Conservation Service and the Extension Service.

Predicting Quality of irrigation  Return Flows - Reclamation has
developed a computer simulation model which aids in the prediction
of both quantity and quality of return flows from irrigation. This
model is currently operational and has been used, in whole or in
part, in various areas of the western United States and in some
foreign countries. The model currently simulates concentrations of
major cations and anions, and nitrogenous species, and will be
expanded to include phosphates, pesticides, and trace elements.

Although currently operational, this model is being continuously
tested and refined to increase its accuracy and usefulness.
Determination of the best sampling procedures to obtain accurate
and representative data remains a critically important part of this
program. Additionally, a major area of concern is the characteristics
of aquifer material below the soil profile where data collection,
at least in the past, has not been so intensive.

.

_.

Colorado River Water Quality Improvement Program - The purpose of
this investigation is to develop plans for controlling salinity
in the lower reaches of the Colorado River to meet salinity standards
set for the lower main stem. The mineral burden of the Colorado
River is the foremost water quality problem in the basin, and
carries both interstate and international implications. Continued
development of the water resources is expected to generate additional
salinity increases with concommitant economic losses to agriculture
and H&I users if the salinity is not controlled. Natural sources . . .
contribute most of the salinity to the river. Return flows from
irrigation and municipal and industrial uses also add significant
quantities of salt.  Moreover, concentrating effects are produced
by water exports out of the basin, use of water by vegetation, a n d
evaporation from free water surfaces. This investigation program
will consider individual problem areas, develop control plans, and
make specific’recommendetions  for remedial actions. The extreme
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complexity of the situation outlined above, coupled with legal and
political i~mplications, renders this program one of the most
difficult of practical solutions that Reclamation has been involved
with.

&nd Use Planning - Although not directly involved in land use_.__~_
planning on a community-wide  basis, Reclamation is vitally interested
in assurin& that its project development activities fit in with
the orderly development of the areas in which they are located. In
addition, we have the direct responsibility for planning suitable
and desirable uses of the lands under our agency's immediate control.
For these reasons, evaluation of land resources in terms of ultimate
uses other than irrigated agriculture is a part of Reclamation's
planning activities.

We are aware that the Soil Conservation Service is, and has been,
highly involved in developing land use suitability ratings for
soils mapped in soil survey activities. These rating systems, as
well as the soil surveys themselves, have proven to be very useful
to Reclamation in its land use planning activities. We expect to
cooperate with SCS in the future in the use and development of
these systems, and in other land use planning activities.

We are currently in the developmental stages of a computerized
system of storage of land use suitability data and its manipulation
in order to achieve projections of future conditions in areas
affected by Reclamation project development. This computer program
(CMSII)  was developed by the Federation of Rocky Mountain States
in Denver, and is presently used by many governmental entities in
that area. Its adaptation to Reclamation activities is expected
to greatly enhance our ability to carry out and assist others in
land use planning activities.

Remote Sensing Activities - Reclamation contl~nues  to support_.,_~~~.. _~~.  _ ~_ ~~~~_  Lag ____~.__,___._
research in remote sensing for many applications including land
classification and land use planning. Soil science and land
classification remote sensing activities have been limited so
far to the more gross features including soil moisture and salinity,
but more specific detailed applications are under consideration,
and would be used when practicality is established. Land use
planning lends itself more readily to the application of remotely
sensed data. Consequently, remote sensing of vegetative type,
cultural features, wildlife habitat, etc., is presently operational
within Reclamation and, coupled with the CMSll computer program
mentioned previously, is presently being implemented in our
planning procedures.



Assistance to the Developing Countries - Reclamation has provided
technical assistance tn the field of multiple-purpose water 'resource
development to over 100 developing nations. This assistance has
been highly varied, encompassing many disciplines, including
engineering, economics, geology, hydrology, soil science, agronomy,
and environmentalism. It can be reduced to three broad categories:
(1) the gratifying task of training foreign nationals in our
facilities at home, (2) providing direct consultation on various
aspects of water resource developments abroad, and (3) the challenge
of water resource planning abroad, accomplished with counterparts
from the host nations. The latter primarily involves early recon-
naissance-type investigations and preparation of reports to the
governments requesting these services. Detailed feasibility studies,
design, and construction are usually carried out under contracts
between the governments and private firms. The work is helping
through mutual effort to unleash the grip of economic stagnation
and the corollaries of poverty, hunger, and substandard living.

Reclamation is currently, through the United States Agency for
International Development, providing assistance in irrigation
suitability land classification to the Niger River, Senegal River,
and Gambia River areas in Western Africa.

Land Classification - Summaries on land classification activities__-____
by states are presented in tabular form on table 1.
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IRRIGATION SUITABILITY LANb CLASSIFICATION

Fiscal Years 1977 and 1978

Allen Camp
Butte Valley
Lake county
Mid-Valley, Raisin City

Animas-La Plats Project

Middle Snake River area
Salmon Falls Project
Upper Snake River area

California

Solano County
Sacramento River Seepage Project
Napa County
Ventura County

Yolo County

Colorado

San Miguel Project

Idaho- -

Oakley Fan Division
Southwest Idaho area
Ririe area

Kanopolis Unit

Montana

Upper blissouri  River Basin Project Flathead area

New Nexico

Animas-La Plata Project Jicarilla Apache

Xorth'Dakota

. Garrison Unit Apple Creek area

Indian Reservation

Oklahoma

. .
Okla!nua State Water Plan
Southwest 20 c~ountics

h'aurika Project - Northwest 44 counties

Oregon

Grants Pass Irrigation District Madford Division
\:nr~n Sprints Indian Reservation llmntilla linsin Project
Mrrlin Ilivision Tualatin Project

Baker Valley

18



Table I--Cocll.wed- - - -

South Dakota

Oahe Unit Grass Rope Unit

Utah

Central Utah Project, Bonneville Unit Uinteh Unit
Leland Bench,Unit Ute Indian Reservation
Upalco Unit

Washington-

Yaklma Indian Reservation Bumping Lake Enlargement
Spokane lndian Reservation Omak East
Col~umbia Basin Project Benton Irrigation District
Yakima River Basin Kalispel Indian Reservation
Colvllle Indian Reservation Brewster Flat
Touchet Division Kittitas area
Kennwick Division Extension Oroville-Tonasket  Project

Wyoming

Sublette area
Riverton Project

Shoshone Project, Polecat Bench

.

-.
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SOIL SURVEY RESEARCH ACTIVITIES
ARIZONA AGRICULTURAL EXPERIMENT STATION

.

Hatch Project: 2014-4151-10

]JtJc:  Chemical and Physical Studies of the More Important Soils of Arizona.

P!@ctlves: Promote and assist in the National Cooperative Soil Survey program in
Arizona, provide laboratory information to help in classifying Arizona soils and provide
data for nlaking  soil interpretations, carry out soil genesis research related to the
soil survey program. Prepare soil maps and soil characterization studies on soils of
the University of Arizona Agricultural Experiment Station Farms.

Qpr$a_ch:  Participation in field reviews, correlation meetings, and related state
activities concerned with soil classification and soil surveys in Arizona. Laboratory
characterization studies to deternline  the physical, chemical and mineralogical
properties of important soils of the State will be carried out. Such studies will
include analyses not norn~dlly performed by the SCS Soil Survey Laboratories and will
enlphasize  properties having pedoqenic  significance. As soil surveys reveal significant
relationships among soils soil genesis studies rndy be undertaken to investigate these
relationships in greater depth.

Hatch Project: 2014-4151-13

Title:  Micropedological Characterization of Arid Soil Genesis

gPje<J&re~:  Identify the changes that take place armng the microconstituents in goinq
frool fresh rock to weathered rocks to soil or front unconsolidated parent material to
soil during soil genesis in arid, semi-arid and sub-humid regions. Deternline the
gfochemical  and mineralogical transformations associated with these changes. Relate
these changes to pedogcnic processes. Determine how these changes influence soil
properties.

&p_ro&cl~:  Soils will be selected for study which represent developrental  sequencies
with regard to weathering and the development of soil horizons under arid, semi-arid
and sub-humid climatic conditions. Conventional micronorphology,  scanning electron
microscopic and electron microprobe analyses will be carried out to determine the
changes in the microconstituents during soil formation. Chemical and mineralogical
characterization analyses will be performed to supplement the micromorphological
data. The changes in the micromorphological, genchemical and mineralogical properties
will then be evaluated in light of our current concepts of soil genesis. Important
chemical and physical properties of the soils will be related to the micromorphological,
geochemical and mineralogical soil characteristics.

Regional Project: 2020-4151-90 (W-125)'

IjJtze: Soil Interpretations and Socio-Economic Criteria for Land Use Planning

L!%stBGF: D. F. Post and D. M. Hendricks

I/ This report only contains the research efforts of the Dept. of Soils, Water
and Engineering. The Dept. of Agricultural Economics and the School of Renewable
Natural Resources also have contributing projects.
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@Jecti~j<>: (I) Determine the bio-physical and socio-economic factors in influencing
non-urban land use. (II) Organize and deliver existing bio-physical and socio-economic
land related data needed for land use policy nuking  and planning. (III) Develop
critically needed data and interpretations for land use policy making and planning;
develop and evaluate alternatives to cwercome  soil limitations and environmental
degradation.

&prc~ch:  Objective II - a bulletin, "The Soils of Arizona, A Comprehensive Overview"
to accon!pany  the General Soil Map of Arizona describing in detail the soil mapping units
and relating the soils to the latest concepts concerning the geology. vegetation, and
climatic (including paleoclimate)  of the State. Objective III - a major research
effort will be directed to the adaptation and use of renate  sensing technology to
accelerate the mapping of soils, vegetation, and land use in Arizona.
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SOIL SURVEY RESEARCH ACTIVITIES
UNIVERSITY OF CALIFORNIA

Titles of research activities within the California Agricultural Experiment Station,
considered to be of importance to soil survey, are listed below under Research
Program Areas (RPA's). The Work Unit/Project No. will provide access to annual CRIS
reports from the projects for additional details.

The activities are being carried on by different departments on 3 of the 9 UC campuses.
The key to the Work Unit Symbols is as follows:

CA = California (AES);
B* = Berkeley;
D* = Davis;
F* = Forestry and Conservation;

= Riverside;
% = Agronomy and Range Science;
FRU = Forest Research Unit;
SPN = Sails and Plant Nutrition;
SSE = Soil Science and Agricultural Engineering;
VCR = Vegetable Crops; and
WSE = Water Science and Engineering.

The nwber in parenthesis preceding the project title denotes the percentage of effort
of the project devoted to the particular RPA.

w. ! 01
CA-B*-SPN-2492

CA-B*-SPN-258YH

CA-D*-ARS-3312

CA-D+-SPS-2845RR

CA-D*-SPN-3197H

CA-R'-SSE-2892

CA-B*-SPN-2893H

CA-D*-SPN-3194H

CA-D*-SPN-3198H

CA-D*-SPN-3201H

CA-D*-VCR-3179H

(100) Genesis and mrpholagy of the Pygnly Forest-
Blacklock soil ecosystem.

(100) Multivariate analysis of soil data for soil
classification, correlation and interpretation.

(15) Grassland aspects of the state cooperative soil-
vegetation survey.

(20) Soil interpretation and socio-economic criteria
for land use planning (subproject: Environmental
factors and soil properties determining erodibility
of California soils).

(100) Characterization, classification and mapping of
California soils and related pedological studies.

(70) Characterization of soils and interpretations of
their genesis and use limitations.

Soil Plant Water Nutrient Relationships~_.~_L_~__~_-_._'_ ._~....~~__._-_~.~___

(100) Effects of prolonged leaching on the physical
and chemical properties of soils.

(50) Soil factors in relation to forage quality.

(30) Nitrogen in the environment.

f~g~l,Characterization  and amelioration of problem

(50) Land as an acceptor of biodegradable solid
wastes.
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CA-D*-WSE-3461H

CA-F*-FRU-1762

CA-F*-FRU-2937MS

CA-R'-SSE-1963

!?n !43
CA-D*-SPN-3193H

CA-D*-WSE-3086RR

CA-D*-WSE-3538H

CA-R*-SSE-3776

CA-R*-SSE-3784H

RPA 104 Alternative Uses of Land

CA-B*-SPN-2848RR (100) Soil interpretations and socio-economic criteria
for land use planning. (Subproject  1: Soil-land use
change relationships in Calaveras County; Subproject 2:
Soil-septic tank failure relationships in Calaveras
County.)

(100) Nitrogen transport in soil systems.

(60) Influence of forest vegetation on soil properties.

(100) The impact of the use of forest land on the soil
environIwnt.

(100) Role of microbes in stabilization of carbon and
nitrogen in humic substances.

Management of Sali~&~tw,~pdic  Soils and Salinity- -

(100) Salinity and salt tolerant plants.

(100) Salinity n!anagement in the Colorado River Basin.

(100) Soil physical treatment to facilitate salt removal
from lower Colorado River Basin soils.

(20) Physico-chemical  studies on mass transport
processes in soils.

(30) Measurenent and modeling of water, salt, and energy
nwvement  through soil.

CA-D*-SPN-3196H

CA-D*-SPN-3199H

CA-D*-SPN-3200H

(70) Development of soil criteria far land use evaluation.

(100) Studies in soil erosion and soil erodibility.

(100) Geochemical  and geomorphological  studies of soil
and land resources.

CA-R*-SSE-2892 (30) Characterization of soils and interpretation of
their genesis and use limitations.

Et! x7
CA-0*-SPN-2845RR

Watershed Protection and Manse~J,

(80) Soil interpretations and socio-economic criteria
for land use planning. (Subproject: Environmental
factors and soil properties determining erodibility
of California soils.)

RPA,!~!?

CA-D*-SPN-3196H

Remote  Sensing

(30) Oevelopnrnt  of soil criteria for land use
evaluation.

-.

. .

. .

There are numerous other projects under the above RPA's within California which may
eventually contribute useful information to soil survey, but their current efforts
are not directly aimed at the needs of the survey.
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SOIL SllRVI:Y RESEARCH ACTIVITIES--MONTANA STATE UNIVERSITY

Westerr,  Regional Soil Survey k'ork Planning Conference,
San nicg0, February 13-17, 1978

Generalized State Soil Map of Montana: Publication of map (1:1,000,000
scale) and development of an accompanying bulletin.

Montana Automated Data Processing System: Apply system data bank to
current Experiment Station research projects such as clay min-
eralogy, soil genesis and classification, fertil~izer response, etc.
Continue application of system for on-going county soil surveys in
Montana (several thousand pedon descriptions are prepared and
stored annually).

Computer-graphic System for Storage and Display of Natural Resource
Data: Eighteen environmental factors (e.g., soil, natural vege-
tation, geology, frost-free season) were stored for easy retrieval
and displ.ay  as 1:1,000,000 scale maps. The system wil~l be used to
compare the environments of Elontana's Experiment Station research
centers to those of the whole state to determine regions where "n-
station research is most applicable.

Western Montana Soil Temperature Study: Develop models to estimate soil
temperature regimes for forest and range sites in the mountains and
foothills of western Montana.

E:r"sion and Sedimentation from Flexible Cropping Systems in Montana:
Evaluate the sedimentation and erosion produced under the new
flexible cropping systems as c:ompared to the traditional crop-
fallow system on three benchmark soils in Montana.

Statewide Water Monitoring System: Devel"pme"t  of a system to evaluate
stored soil water to provide timely Information for farmers to use
in making planting VS. fallowing decisions.

-.

Minesoil Resources in the Powder River Basin--Characterization, Evalua-
tion, and Potentials: To charac~terize  morphological, physical, and
chemical properties of minesoils and to develop criteria for eval-
uating the potential of minesoils  for selected land uses.

. .

Pedologic Characteristics of 2 to 50-year-old Stripmine Spoils in
Souttleaster"  Montana: Evaluate the morphological, physical, and
chemical properties of minesoils of varying age and nearby undis-
turbed'soils  to compare their development processes and their
potential uses.

. .
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SOIL SURVEY RELATED RESEARCH PROJECTS
NEVADA AGRICULTURAL EXPERIMENT STATION

1. Hatch 520 (W-125): Soil interpretations and socio-economic criteria for land use
planning. (Regional project). F. F. Peterson; cooperative with E. A. Naphan, Soil
Conservation Service.

Nevada  Objectives: Development of general state soil map at 1:750,000.  Development
of state so11 temperature regime and soil moisture reginle wps to support soil map. Soil
temperature regime work well advanced; preliminary soil delineations progressing;
nloisture regime  studies in planning stages.

2. BLM 680: Properties, occurrence and management of soils with vesicular surface
horizons. R. Eckert and F. Peterson.

In Nevada, soils of the alluvial fan piednonts  divide, roughly, into those with
silty, vesicular crusted, polygonally cracked surfaces north of Ll. S. Hwy. 50, in the
"Humboldt loess belt", and those to the south with a gravel pavement or sandy or
gravelly mulch over a polygonally cracked, vesicular curst. Within the loess belt four
distinctive surface nw,rpholoqical types are correlated with coppice dune, coppice
bench, intercoppice microplain and playette microtopographic positions and presumably
related to surficial  moisture tension regimes. Cracks between poly ons provide
safe-sites for seedlings. (c. f., Hugie and Passey's earlier work. B

Dust-fall (about 6 cm) and infiltration have been demonstrated to be a
reasonable genetic nechanisnl  for development of vesicular crust in coarse textured
alluvium in southern half of Nevada.

Various standard range seeding trials and hand-placed seedings in polygon cracks,
on polygons, and with and without trampling-incorporation are in progress.

. .
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SOIL SURVLY  RELATLD  RESEARCH PROJECTS
NEW MEXICO  STATE UNIVERSITY AGRICULTURAL~  EXPERIMENT STATION

.

The following research projects arc designed to either "se soil survey information or
to pmvide  basic infonllation for soil surveys.

A computerized land reswrc~  inventory system is being developed in conjunction with
the Agricultural Economics Department for the Mesilla  valley in southern New Mexico.
Information  regarding soils, water, topography, physical structures and existing land
uses are initially being conlpiled  for a six township area surrounding Las Cruces,  N.M.
Conlputer mapping capabilities allow soils infomlation  to be used alone or in combination
with the other components of the data base for land "se interpretation and local planning
activities.

The following research projects we designed to provide  critically needed data for soil
surveys and their interpretation:

Title: Predicting sail loss front forest watersheds.

Objectives: (1) To determine amounts of surface erosion from different cover
conditions on a major soil type found an the Lincoln National
Forest in New Mexico;

(2) To compare the nrasured soil erosion front these vegetation cover
types to that predicted by existing soil loss equations.

Two study sites have been selected near the town of Sacramento, New Mexico (Lincoln
National Forest). The sites are on similar slopes, elevations, aspects and soils.
The major difference in the sites is vegetative caver. Site (A) was burned-over
in the Spring Burn, 1974, and Site (B) is a native stand of Ponderosa  pine with swe
Douglas-fir and southwestern white pine. The slopes range  front 20-40 percent, elevation
ranges from 7500-7700 feet. The aspect is nortllfacing  and the soils are Typic Argiborolls.

Transects have been delineated at each site. Transects are approximately 90 meters long
(perpendicular to the contour) with erosion measurin  stations positioned at 5 wter
intervals. A station consists of 3 w-bar sections 9placed 1 meter apart along the
contour) located so a measuring device can be securely fastened to the re-bar in the
samf position in repeated wasurements.  Five rods (arrows) are lowered front the device
to the ground surface to determine the surface relief. The three r-e-bar sections allow
4 positions to be read at a station or a total of 20 erosion readings (4 positions X 5
readings/position). There are between 15-18 stations  per transect and tw transects
per site.

Title: Soil moisture determinations for use in soil classification.

In the process of making soil surveys in the Western United States, problems have arisen
in the classification of soils due to the lack of soil climatic record%. Because  Of the
lack of assailable  information, disagreemnt  has resulted in the transition zones between
soils with aridic and ustic moisture reginles. Because of the lack of soil owisture  oata,
predictions of soil climate have been made from point source climate stations using long
term rainfall records and potential evapotranspiration. The climate changes and the
soil-climate transition zones are cuased by localized orogrdptlic changes. A con~puter
model has been developed by predict moisture accretion and depletion in the western
United States. However, long term point source  climate data must be used.

The general objective of this project is to measure soil moisture ill several transition
zones between aridic and ustic  soil moisture regimes in New Kexico  by taking the following
approaches:

(1) Measuring soil moisture at or near
critical moisture transition zones

(2) Measure soil nloisture in transects
to locate the critical changes.

long term weather stations lucaiec  iii the
in order to test existing  ~i;oiels.

across the soil moisture transition zones
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The initial research sites have been selected near Ruidoso, New Mexico. Nine data
collection paints have been located between Carrizazo  (aridic)  and Ruidoso (ustic).
The soils at these sites are being sampled for characterization and nwisture  sensors
are being installed.

Much of the portions of San Juan and McKinley counties which are managed by the Bureau
of Land Kanagenent  are underlain by shallow deposits of coal. Much of this area has
been or may soon be leased for strip mining of coal. Surface mining and even the
construction of access roads change the character of the landscape, soils, and destroy
the vegetation. The resultant mine spoils must be reclaimed, however, there is little
information as to the original nature of the region. Benchmark guidelines are
necessary for reclamation of spoil. It is impassible to recommend 0~ require reclamation
of spoil to equal pre-nlined  soil conditions when not deterwined.  Differing soils have
demonstrated differing capabilities for use. Quality of mine spoil reclamation may
eventually be correlated to original land capability. It is also important to develop
baseline data for the soils of other areas administered by the Bureau of Land
t'anagenlent,  such as Socorro County. These data cd" be used to prepare ,wre accurate
environmental impact judgments. These data will help provide more meaningful land use
interpretations. The objectives are:

(1) Soil sample collection and soil profile description.

(2) Physical and chenlical soil analyses of the sampled pedons.

Representative study sites were selected jointly by representatives of the Bureau of
Land Managewnt, Soil Conservation Service and NMSU. Polypedons representative of
the major soils in Socorro county were chosen and soils to be nest affected by mining
in San Juan county were selected. The soils were described and sampled as per methods
perscribed by the NCSS for soil characterization. Physical and cheniical soil analyses
were done in accordance to the methods outlined at the SCS Lincoln Lab. The following
determinatiomhave been made: texture, organic carbon, nitrogen, water retention, pH,
electrical conductivity, carbonates, soluble cations, exchangeable cations, gypsum,
cation exchange capacity.

-.

. .

.
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OREGON STATE UNIVERSITY
LIST OF STATE-SUPPORTED_ RESEARCH PROJECTS

SOIL SCIENCE
-

PROJECT PROJECT LEADER &
NUMBER PROJECT T!TLE CO-INVESTIGATORS REMARKS TERM

042 Soil as a Waste Treatment System V.V. Volk

056 Soil-Plant Nutritional Relationships O.P. Moore

070 Irrigation Scheduling of Agricultural Crops C.H. Ullery

REGIONAL
W-124

HATCH

0772-0977

0771~U678

0771-0676

072 DeSCriptiOn, Classification & Landscape
Distribution of Oregon Soils

G.H. Simonson 0773-0778

073 Relationship Between Response From T.L. Jackson
Fertilizers, Soil Analyses, & Chemical

0772-0678

k Compositions of Field Crops

131 S-Urea Transformation. Movement & Effect on M.D. Dawson
Plant Growth Under Oifferent  Soil Conditions

0772-0678
L.L. Boersma

173 Developnent, Improvement & Calibration
of Soil Tests

E.H. Gardner 0772-0680

287

306

324

Nodulation Problems on Legumes in Oregon

Sub-Surface Oisposal of Household Waste

Sewage Sludge E Poultry Waste Application
to Land

C. Hagedorn

M.E. Haward

V.V. Volk T.L. Willrich
T.L. Jackson C. Hagedorn
L.W. Martin

0475-0580

0775-0680

0775-0680

337 Soil Erosion Control in the Pacific Northwest M.E. Haward
G.E. Kling
G.H. Sinanson

STEEP 0176-1280



LIST OF STATE-SUPPORTER  RESEARCH PROJECTS

SOIL SCIENCE

PROJECT
NUMBER PROJECT TITLE

PROJECT LEADER &
CO-INVESTIGATORS

419 Soil Water & Its Management in the Field L.L. Boersma

42c Application of Information on Water-Soil-
Plant Relations to Use & Conservation of Water

L.L. Boersma

464 Effects of Fertilizer & Lime Treatments on
the Yield & Chemical Composition of Vegetable
crops

T.L. Jackson
D.P. Moore

474

476

"0
480

Forest Soil Fertility

Soil Interpretations 8 Socio-Economic Criteria
for Land-Use Planning

Soil Colloidr  in Relation to Pacific North-
west Soil & Water Management Problems

562 Investigation of Factors which Affect
Sulfur Uptake by Forages

C.T. Youngberg

G.H. Simonson
J.B. Stevens-AgEcon

J.L. Young
C.L. Douglas

E.H. Gardner

591 Symbiotic Nitrogen Fixation in Ceanothus C.T. Youngberg

873 Dissipation & Degradation of Herbicides &
Related Compounds in Soil & Water Systems

V.V. Yolk

Potato Fertility - Relationships Between
Soils & Plant Chemical Analysis & Yields

T.L. Jackson
M.J. Johnson-Central OR
G. Carter-Klamath
L. Fitch-Malheur

REGIONAL 0774-0979
W-68

REGIONAL 0774-0979
W-67

0772-0680

0772-0682

REGIONAL 0772-0977
w-125

USDAIARS 0774-Dti79

0771-0678

1163~U679

REGIONAL 0774-0679

0172-1277

. .
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LIST OF STATE-SUPPESJ RESEARCH PROJECTS

RANGELANO RESOURCES

PROJECT PROJECT LEADER &
NUMBER PROJECT TITLE CO-INVESTIGATORS REMARKS TERM

113 Western Oregon Rangeland-Animal Relations W.C. Krueger 0772-0678

155 Forage Production & Utilization on Western G.D. Savelle 0773-0678
Oregon Rangelands

276 Range Watershed Management J.C. Buckhouse 0175-0679

342 Range Management & Improvement T.E. Bedell 0976-0681

367 A” Ecological Evaluation of Fire, Chemical A.H. Winward 0377-0681
8 Mechanical Treatments on Sagebrush Ranges

429 Ecology & Managerent of Foothill Rangelands W.C. Krueger 0772-0678

w

SERVICE/AOMINISTt?ATIVE  PROJECTS:

m Zit~

200 Planning & Direction of Research



LISi OF STATE-SUPPORTED RESEARCH PROJECTS_ _ _ _

AGRI. ENGINEERING

PROJECT
NUMBER PROJECT TITLE

PROJECT LEADER &
CO-INVESTIGATORS TERM

116 Animal Waste Management Systems for the 1980's

180 Improving Water Supply Forec?.sts & Their Use

182 Harvesting & Processing Seed Crops

183

197

",

314

316

360

418 Drainage of Stratified Soils

525 Mechanization of Harvesting & Handling of
Horticultural Crops

Trickle Irrigation to Improve Crop
Production & Water Management

Systems Engineering Applied to Energy &
Waste Management in Agricolture

Energy Requirements of Irrigation SYstems

Systems Growth Modeling of Agricultural
crops

Agricultural Structures Design Utilizing
Alternate Energy Systems, Materials & Concepts

J. Koelliker
T.L. Willrich
R.B. Wensink

T.A. George
R. Jones

J.K. Park
N.R. Brandenburg

M.N. Shearer
R.H. Brooks

R.B. Wensink HATCH

R.B. Wensink REGIONAL
J.W. Wolfe w-140

L.H. Fuchigami (Hart)
R.B. Wensink

M.L. Hellickson

R.H. Brooks

D.E. Booster
D.E. Kirk

REGIONAL
NC-93

0775-0980

REGIONAL
W-128

Rev. 7175 07754680

1076-0561

0561-0677

0773-0678

1074-0677

0775-0979

0775-0677

1076-1078

1158-0677

. .
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FORESTRY EXPERIMENT STATION PROJECTS

PROJECT TITLE PROJECT LEADER REMARKS
-

Sediment Transport in Small Mountain
streams

R.L. Beschth

Soil Compaction From Logging Vehicles

Stream Protection During Timber Harvest
Activities

H.A. Froehlich

H.A. Froehlich

Forest Roads and Slope Stability

Brushfield Analysis of Clearcuts Using
Multi-band Stereoscopic Aerial Photography

Cooperative with
Civil Engineering

D.P. Paine



SOIL SURVEY RESEARCH ACTIVITIES
DEPARTMENT OF SOIL SCIENCE AND BIOMETEOROLOGY

UTAH STATE UNIVERSITY
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Members and students in the Department were very active as can be seen in the following
pages. Teaching loads generally increased as did the number  of students in the
departscnt.  Research efforts and grants generally increased. Prospects for the future
look promising. A new staff member, R. J. Wagenet  joined us this year.

Three staff, R. L. Sniith,  Don Kidman,  and Ton1 Fullerton were on assignment in South
Anlerica. In addition, Dave James had major responsibilities for technical direction
of the US-AID on-farm water management project again this year and visited many
countries in South Anlerica on this assignwent.  Inge Dirmhim  was in Norway for four
weeks to teach a course in "Bioneteorology  Radiation." Jerry Jurinak  and Al Southard
were bath in Brazil on short term teaching assignments. John Skujins  was in USSR,
Egypt and Mexico on research and teaching assignments. Gene Wooldridge attended an
International Mountain Meteorology meeting in Switzerland. Wynne Thorne  did his usual
amount of world-wide travel to the extent that we haven't been able to catch him to
get the details.

The basic role of the Department to serve the needs of the people of the state and the
nation was inlproved  on all fronts this year. Analysis done by the Soil, Plant and Water
Analysis Laboratory under Reuel Lamborn  increased and more  people were served this year.
Assistance in Soil Survey continued to be a major task of Al Southard and the not-so-
retired LeMoyne  Wilson. REX Nielson expanded his role as farm "shape up." Paul Daniels
and Paul Christensen continued to tell our story to the public as well as carrying on
research of their own.

Following is a brief sunwary  of some of our current activities:

1. Soil, Plant and Water Analysis Labqra@yy. Services directly useful to Utah
Farmers are:

a. Soil analysis for fertilizer reconuwndations and diagnosis of salinity
prablen,s.

b. Water analysis for irrigation or livestock use.

c. Feed analysis for dry matter, ash, protein, phosphorus, and other nutrition
elements.

There is a fee charged far this service to partially cover costs. We believe farmers can
profit by the use of this service (or other =s,t&~ conmercial  laboratory). Reuel E.
Lamborn,  Director.

2. Soil Surv~.  Work is done in close cooperation with the Soil Conservation
Service to obtain the best modern soil survey information possible. Based on these
surveys of basic information, interpretive reports are made for specific purposes such
as best agricultural use, septic tanks use, etc. Al Southard and LeMoyne  Wilson.

3. Fertilizer-Irrd?@on  Relations. Particular attention is currently being paid
to nitrogen fertiri%?ion  losses II? corn because of leaching by irrigation water.
Another study involves determining the effect of nitrogen fertilization rate and date
of harvest an sugar content of sugarbeets. Phosphorus and potassium fertilization
research is also being conducted. Dave Jaws and Jeff Wagenet.

4. Crop Pluduct!~on~under_Conditlpns  of Water and Salinit_J&e>~.  Studies have.__-.____r_Y
been underway for many years in cooperation wth severa  states to develop lmdels
which allow prediction of crop production as influenced by irrigation and salinity.
Particular attention has been paid to conditions of limited irrigation water and high
salinity. John Hanks and Gaylen  Ashcroft.
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5. %x.?j~tr  Problems in the Upper Colorado.River Basin. Studies are underway
to find ways of mi~!iiI?%<~~~~?alt being carried in the surface waters from natural
diffuse sources in the Price River Basin area. Jerry Jurinak.

6. Soil as a Waste Disposal System. Research is being conducted to determine
the effect of different drilling fluidmixtures from oil drilling on plant growth and
soil conditions. Also guidelines have been drawn up for manure  utilization, including
very heavy amounts. Ray Miller.

7. pryl_awJ  Wheat Studies. Research to remove snow front winter wheat areas by
spreading ash over past years has shown this practice to be very beneficial. This
practice was commercially applied in 1976. Studies on eroded knolls have shown much
of the yield depression can be corrected with proper fertilization. Rex Nielson and
Ray Cartee.

8. _So!~aL_E"ell9y_~~Microclinlate  Research. Studies are underway to determine
best sites for future solarPnersv~iiantr~~-~io  determine the possibilities of using
solar energy for heating greenhouses, drying crops, etc.

Studies of plant growth limitations because of climatic reasons is being
conducted. Also studies are underway to better understand the spring snow melting
process to aid in predicting flood danger and spring runoff. Lange Dirmhirn.

9. fitmospheric  ~Dispersion  and~Mountain Valley Circ~j$J~~~.  Wind patterns and
atnwxpheric  turbulence transpbr~.waterap~~-f~gitive  surface dust, insecticides,
and snloke  stack effluent through the air. With data taken from free-flying balloons,
instrunrnted  towers, and tethered balloon systems, atmxpheric  scientists are able
to measure the winds and the turbulence. Front an understanding of the physical
forces involved, they can construct mathematical models which predict the movement
of water vapor, dust, insecticides, and pollutants, and the concentrations which will
occur at a given location and tinle. Gene Wooldridge.

10. predi~cJi_ng Climatic Influence on Crop Developnwn. This research has led to
the prediction of whento~~~~~ate7ru~--irees  for frost protection and to delay bud
development. Similar nlodels  have also been developed to predict development of other
plants and of insects. Arlo Kichardson  and Gaylen  Ashcroft.

. .

11. c!~fi~>$eqifig.  This project is a continued assessment of cloud seeding
programs and techniques in Utah. Donein  cooperation with the Utah Water Research
Lab. Ken Hubbard,

.
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SOIL SURVEY RESEARCH ACTIVITIES
WASHINGTON STATE UNIVERSITY

Research Project 0900 Soil Classification and Survey

Objectives:

1. To participate ds a contributing number of the National Cooperative Soil Survey
in terms of the following agreements: (1) The renarandum  of understanding between
the Washington Agricultural Experiment Station and the Soil Conservation Service, USDA,
1953, and (2) the personnel contracts and cooperative agreements between the
Agricultural Research Center, the Cooperative Extension Service and the State of
Washington Department of Natural Resources.

2. To study soils of the State by field and laboratory mxhods for classification
pui-poses.

3. To develop effective and efficient methods, procedures and techniques for soil
survey projects.

4. To establish the behavior of selected soils for different levels of management
and for various uses.

5. To publish results, nlethods. and predictions in bulletins, research articles,
and theses.

On-Going Activities Related to Objectives:

1. Benchmark Soil Repp:J~~: Shana Series in central irrigated and dryland wheat
regibn'b?-%%hin~too~- by Ayuni Hautea (MS program).

a) Kitsap Series in Pug& Sound region of Washington. Study covers geOgraphic
order, wrphalogy, genesis, behavior with special enlphasis  on urban uses - by Henry
Shovic (Ph.D. program).

b) Cheniawa Series in White Salmon - Columbia River region of Washington. Study
is concerned with orgin of loess-like parent material of these soils and their
nlorphology by Chris Mack (MS program).

c) Sails of the Manis Mastodon Site in the northeastern part of the Olympic
Peninsula, Washington. Study involves characterizing soils and soil materials,
determining age by carbon dating, pollen and seed identification as a means of
recreating landscape at close of the Pleistocene - by Robert Gavenda (MS program).

3. Behavioral Studies: A statewide study to correlate soil properties and landform
features-t6site';-~ex  of commercial forest species as a means of estimating forest
productivity for the Forest Land Grading Program, by Bruce Ahrendt (MS program).

Publications of Work ml$ed in ~1~977,:___~.._..

1. Procedures Handbook: Forest Land Grading Program for State of Washington, 1978.

2. Paper by Don Wysocki Mapping Unit Purity of Selected Glacial Soils of Washington,
Symposium on Soil Variability, ASA meetings, 1977 (Unpublished M.S. Thesis, WSU, 1978).

3. Chapter X Forest Soil Survey, Handbook on Soils of Dou$l~~~_:~~:_p$@!! - by
R. A. Gilkeson.
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Soil Resource Investigations By Agriculture Canada

Keith W.G. Valentine

Western Soil Correlator (Acting), Soil Research Institute, Ottawa

First of all I would like t,o take this opportunity to thank you for the
invitiation to attend your meeting. I have found it very interesting
and informative as many of the problems that you are discussing here
we are also wrestling with in Canada, I will confine my remarks to
significant developments over the last year in Canada, and will try to
make them relevant to the discussions I have heard in the past three
days.

Perhaps of most significance to our survey operations has been the re-
vision of the Canadian System of Soil Classification. It will be pub-
lished before the ISSS Congress in Edmonton,in June 1978. The main
change is the inclusion of a ninth order - the Cryosolic - defined as
~011s  which have permafrost within one metre of the surface (within 2
metres of the surface if they are cryoturbated). While on the subject
of classifications, I should mention that we are now using our terrain
classification, the Lands Directorate in the Department of the Environ-
ment has a mandate to develop and apply our ecological (biophysical)
land classification, and some provinces are developing vegetation mapping
systems.

Our survey operations, like yours, are facing increasing demands for
soil data and a wide variety of interpretations. I will give you a
few cxampl~es to illustrate the range of work we are attempting. A
reconnaissance survey of Newfoundland is underway which combines the
two approaches of soil survey and ecological land classification. Na-
tional Parks are being surveyed in Alberta and British Columbia. Scmi-
detailed surveys for forest land management are being done in British
Columbia, and detailed surveys of the urban-agriculture conflict zone
have been done in Ontario and Alberta.

.

We arc also developing a mapping system to formalize some of our methods
and procedures which in the past have been practised by tacit under-
standing. As our organization grows and our work deals with more and
more types of land we find that we need a well defined framework with-
in which to work. But we intend this framwork to be flexible enough
to accomodate  different survey scales, purposes and formats.

c Our soil information system (CanSIS)  is now complete and operational.
New forms and a new manual have been developed to incorporate our new
taxonomy. Data from experimental plots, soil tests, variety trials and
forestry plots as well ris soil survey pedons are being fed into the dat.;
file. The cartographic system is now operational and fully integrated
with'our cartography unit which drafts the soil maps. We have the capa-
bility of digitizing, storing and reproducing the lines and symbols of
our soil maps. Acreages can be calculated, and interpretive maps can
be produced by associating the interpretation symbols with the soil
symbols in the computer and then plotting only the interpretation symbols.
This system has taken a long time to develop and has not been without its
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troubles. We have found it very difficult to keep programmers long.
They tend to move quickly to capitalize on valuable experience. Base
maps must be prepared carefully so that they fit together withjn one
project, otherwise they cannot be digitized. Our lack of standardzation
in soil symbols has caused problems when surveyors have used such things
as colons or semi-colons in their symbols,which  are also used in the

programme of instructions to the computer.

Support research for our survey is another important role within the
Research Bra~nch or Agriculture Canada. Work is in progress on the
cementing agents in ortstein horizons (some have been found with aluminum-
organic matter complexes as the cementing agent), the criteria for ar-
gillic horizons, the characterization of standard soil samples from
across the country and the use of clay mineralogy in predicting the en-
gineering properties of soils. A reference bibliography of the clay min-
eralogy of soils and surficial materials in Canada has also been prepared.

In the field of remote sensing a project has been started to define hom-
ogeneous land units on satellite imagery. We have found that some crop
predictions or land USC mapping has been confounded by the heterogeneity
of the underlying terrain. The homogeneous land units are designed to
provide a uniform land base for future interpretations. There is also
a cooperative project between the Environment Research Institute Michigan
(ERIM) and the Canada Centre for Remote Sensing (CCRS) to study the effect
of surface soil and terrain characteristics on the returning signal of a
microwave system. They ares using the X and L bands of a 4 band radar
system with two polarities.

The Soils of Canada, in two volumes with two maps and a glossary was pub-
lished in 1977. Our classification system is to be published in 1978,
as will the Soil Landscapes of British Columbia which attempts to explain
the geographical distribution of the soils in our westernmost province.

. .

Lastly I should like to extend an invitation on behalf of the organizing
committee to all of you to attend the International Society of Soil Science
Congress in Edmonton from 19 to 27 June 1978. I can assure you we are
working hard to make it a very successful meeting and we look forward to
seeing many of you there. . .
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to a gfwn  Sail conservation  District.  county.  Resource  Area, or any  other  work

unit from  which  sni1  resource  planning  is done.

C a l i f o r n i a ’ s  t e c h  g u i d e s  were m o d e r n i z e d  two y e a r s  a g o  t” i n c o r p o r a t e  t h e  o t h e r  two
q u a l i t y  m i s s i o n s .  provide a more meaningful  f o r m a t , a n d  i n c o r p o r a t e  n e w  m a t e r i a l .
R e v i s i o n s  a n d  m o d e r n i z a t i o n  o f  t e c h  g u i d e s  i s  r e a l l y  a  ma,or e f f o r t  r e q u i r i n g  large
time i”F”ts f r o m  state and Area specialists, AC’s,  D C ’ S ,  e t c .

We should  devotr  our t i m e  t” g e t t i n g  soils  i n f o r m a t i o n  i n t o  the tech guides, using
Lhf existing p r o c e d u r e s . W e  n e e d  t” e x p e d i t e  the p r o d u c t i o n  o f  F o r m  5’s and the re
laced tables.  we n e e d  t” g e t  these to “UT DC’S. We also n e e d  t o  be sure fbcy  know
h o w  to a d a p t  the informatin” f o r  t h e i r  f i e l d  o f f i c e s .

W h a t  w e  d o  n o t  n e e d  i s  m”re c h a n g e s  a t  t h i s  t i m e  - e s p e c i a l l y  t h i n g s  t h a t  w i l l  a f f e c t
production  I” soi1 s u r v e y  o f f i c e s  a n d  field o f f i c e s . S o i l s  p r o c e d u r e s  h a v e  u n d e r g o n e
a  l o t  o f  change i n  t h e  l a s t  s e v e r a l  y e a r s . We need t i m e  “OW t” Settle d o w n  and ab-
sorb t h e s e  chan~cs.  O u r  problem “OW is  tra‘ning our emplayees  t” u t i l i z e  w h a t  w e
a l r e a d y  have.  w e  CB” f o r e g o  ‘~inpro”eme”ts” a t  t h i s  t i m e  i f  i t ’ s  g o i n g  t” c o s t  us
p r o d u c t i o n .  WC  v e r y  b a d l y  n e e d  t h o s e  s u r v e y s  n o w .

I f  i s  r e c o m m e n d e d  t h a t  t h e  TSC  i n v e s t i g a t e  t h e  k i n d  o f  f”rm t h a t  c a n  b e  g e n e r a t e d
f r o m  t h e  data ba”k  w h i c h  w o u l d  s u p p l y  n e e d e d  i n t e r p r e t a t i v e  d a t a  on s i n g l e  m a p p i n g
units. Se”d e x a m p l e  o f  t h i s  f o r m  t” s t a t e s  f o r  t h e i r  r e v i e w .

It  is r e c o m m e n d e d  t h a t  investijiation  be  made o” w a y s  t” se t  up  t r ia l  fo rms  to d o c u m e n t
prart,ces t” o”~rc”“le  limitations,  cost Input data, and performance  records.

C+_r&e  2 - Evaluate the e f f e c t i v e n e s s  o f  v a r i o u s  t r a i n i n g  m e t h o d s  u s e d  w i t h  “EW s a i l
scirntlsts.

M o s t  o f  the training  o f  n e w  s o i l  s c i e n t i s t s  must bro,o-tile-jobunder  stqxrvisio”  o f
survry  ,xrty l e a d e r .  All o f  u s  v a r y  i n  our s k i l l s  f o r  d i f f e r e n t  t a s k s  a n d  p a r t y
l e a d e r s  will  differ I ”  t h e i r  e f f e c t i v e n e s s  t” c a r r y  “ut t r a i n i n g  o b j e c t i v e s . Several
passibilitirs occur  f o r  e n h a n c i n g  t h e  e f f e c t i v e n e s s  o f  t h e  t r a i n i n g  received.

1 .  D e v e l o p  g u i d e l i n e s  f o r  party l e a d e r s  t h a t  vould point “ut e f f e c t i v e  t r a i n i n g
t e c h n i q u e s ;  e m p h a s i z e  t h e  d i f f e r e n t  a s p e c t s  o f  s o i l  s u r v e y  t h a t  t h e  t r a i n i n g
s h o u l d  i n c l u d e  ( f o r  e x a m p l e ,  f i e l d  mapping t e c h n i q u e s ,  d e s c r i p t i o n s  a n d  l e g e n d
development. g e o m o r p h i c  i n t e r p r e t a t i o n  uf so11 l a n d s c a p e s .  s o i l  interpretations,
phot”  interpretat<“”  of  solI l a n d s c a p e s ,  e t c . , ; a n d  methods of evaluating  p r o -
g r e s s  o f  t h e  t r a i n i n g  I” e a c h  o f  t h e s e  a s p e c t s .

2 .  “cvelop t r a i n i n g  p r o g r a m s  f o r  p a r r y  l e a d e r s  ( a n d  o t h e r  s a i l  s c i e n t i s t s )  t”
e n h a n c e  t h e i r  proficiency i n  t e c h n i q u e s  t h a t  n e e d  t o  b e  taught  to n e w  s o i l
~cie”tiste s u c h  a s  p h o t o  i n t e r p r e t a t i o n ,  u s e  a n d  v a l u e  o f  s p e c i a l i z e d  p h o t o -
g r a p h i c  praducts such  85 co lor  and  colnr IR, s u p p l e m e n t a r y  h i , : ! ,  a l t i t u d e  c o v e r -
a g e  a n d  o t h e r  m a t e r i a l s  s u c h  as U.S.G.S. s l o p e  m a p s ,  t o p o g r a p h i c  a n d  geologic
m a p s ,  and gronlorpbic  principles.

-.

3 .  S h o r t  d e t a i l s  ( o n e  or tw” w e e k s )  to work with t h e  s t a t e  o f f i c e  s o i l s  s t a f f .  T h e y
c o u l d  b e  a s s i g n e d  ~“me tasks  t” c o m p l e t e  a s  w e l l  a s  r e c e i v e  t r a i n i n g .  B y  h a v i n g
an a s s i g n m e n t  s u c h  as t h i s , they c o u l d  f i n d  out what g o e s  on i n  t h e  s t a t e  affice
and a t  t h e  s a m e  t i m e  we c o u l d  u s e  t h e i r  h e l p  a ”  certain  p r o j e c t s .  T h e  s t a t e
office s t a f f  w o u l d  a l s o  h a v e  t h e  o p p o r t u n i t y  LO  g e t  a c q u a i n t e d  w i t h  “ew s o i l
Sde”tiSts.

. .

_.

4 .  I)etails ( t w o  to f o u r  w e e k s )  t” S t a t e  U n i v e r s i t y  s o i l s  l a b o r a t o r y .  T h e  t r a i n e e
c o u l d  h e l p  p r e p a r e  s a m p l e s ,  o b s e r v e  and/or do sane a n a l y s i s ,  a n d  g e t  s o m e
t r a i n i n g  0 ”  p r e p a r a t i o n  o f  s o i l s  lab r e p o r t s . T h i s  w o u l d  b e  e s p e c i a l l y  g o o d  i f
t h e  t r a i n e e  c o u l d  w o r k  on s o i l s  h e  m a y  b e  f a m i l i a r  w i t h  in the field.

40



.-

. .
.

6 .  lntensivc o r  g r o u p  training  s i m i l a r  t o  t h o s e  c o u r s e s  h e l d  i n  P o r t l a n d  f o r  corrc-
lation should  be used LO  Supplement on-rhe-job  t r a i n i n g .  These could  be i n  a n y
specialized p h a s e  Of the soil scientists’ p o s i t i o n .  An “rientati””  cO”rSe f o r
n e w e r  employees  w o u l d  cakr s o m e  o f  t h e  t r a i n i n g  l o a d  o f f  t h e  p a r t y  l e a d e r .  ‘ T h i s
c o u r s e  wuld  c o v e r  some o f  t h e  b a s i c  s o i l  s c i e n c e  activities. I f  c o u l d  p r o v i d e
s p e c i a l i s t s  i n  v a r i o u s  p h a s e s  to d o  t h e  t e a c h i n g . It c o u l d  give S”Dw a s s u r a n c e
t h a t  people are gefting u n i f o r m  a n d  q u a l i t y  training  a n d  w e r e  r e a d y  t o  p e r f o r m
m a n y  actlvifies with a minfmum o f  g u i d a n c e .

7 .  O n e  s t a t e  i s  p r e s e n t l y  i m p l e m e n t i n g  a  n u m b e r  o f  c h a n g e s  i n  i t s  t r a i n i n g  p r o g r a m
f o r  t h e  l s t - y e a r  p r o f e s s i o n a l . ‘fhese c h a n g e s  f l o w  out o f  a  ra ther  romprehen-
sive r e v i e w  o f  the train,ng  policies and p r o c e d u r e s .  They a r e  establishing  a
t r a i n i n g  c e n t e r  f o r  n e w  p r o f e s s i o n a l  employees. T h e  p u r p o s e  o f  t h e  c e n t e r  w i l l
be to p r o v i d e  one m o n t h  o f  t r a i n i n g  a t  a  c e n t r a l  l o c a t i o n  i n  t h e  orientation
s u b j e c t s  - p e r s o n n e l .  d e f e n s i v e  d r i v i n g ,  t h e  c a r e e r  s y s t e m .  SCS history, e t c .
An o v e r v i e w  o f  KCD  (XII)  activities, a n d  c o n s e r v a t i o n  planning  a n d  applicatfon
w i l l  a l s o  b e  c o v e r e d .  T h e s e  aye t h e  s u b j e c t s  what a r e  n e e d e d  b y  a l l  n e w  emplay-
ce6. r e g a r d l e s s  o f  disci,Aioc. This  t y p e  o f  t r a i n i n g  can be g i v e n  nwre effi-
ciently  and  effectively  i n  t h i s  m a n n e r  a n d  will  h e l p  r e l i e v e  t h e  t r a i n i n g  w o r k -
l o a d s  a t  o u r  fl,eld l o c a t i o n .

8 .  WC  c a n n o t  a f f o r d  to t h i n k  i n  t e r m s  o f  a  o n e  y e a r  t r a i n i n g  p e r i o d  f o r  n e w  profew
sionals a n y  lonper. P a r t y  l e a d e r s  h a v e  a  t e n d e n c y  f” u n d e r r a t e  o u r  new people.
T h e y  n e e d  to b e  c h a l l e n g e d  - no t  he ld  back . We should have a productinn  e m p l o y -
e e  i n  s i x  months  a f t e r  the s t a r t  of the t r a i n i n g  c e n t e r  approach, without  a n y
lovering of  our q u a l i t y .

I t  i s  r e c o m m e n d e d  t h a t  o n  t h e  job t r a i n i n g  b e  c o n t i n u e d  a s  t h e  p r i m a r y  s o u r c e
o f  t r a i n i n g  f o r  ne” coil s c i e n t i s t s . a n d  g u i d e l i n e s  b e  developed t o  t r a i n
i n d i v i d u a l s  t h r o u g h  various p r o f i c i e n c y  l e v e l s .

I t  i s  r e c o m m e n d e d  t h a t  g r o u p  t r a i n i n g  ht: g i v e n  o n  b a s i c  i t e m s  s u c h  a s  p h o t o
i d e n t i f i c a t i o n ,  m a p p i n g  t e c h n i q u e s  o n  t h e  d i f f e r e n t  nrdcrs o f  s u r v e y s ,  rennte
s e n s i n g .  soil-vegetation  relatfonships, e t c .

Charge~3  - Consider a n d  eualuate  advanrages gaioed b y  mobility  p r o g r a m s  between
states i n  c o n t r a s t  to mobilify within  a state in p r e p a r i n g  a  s o i l  s c i e n t i s t  f o r
a d d i t i o n a l  r e s p o n s i b i l i t i e s .

Swmcr o r  w i n t e r  d e t a i l s  a r e  v a l u a b l e  t r a i n i n g  d e v i c e s .  T h e y  b r o a d e n  t h e  e x p e -
r i e n c e s  o f  the s o i l  s c i e n t i s t  a n d  g i v e  h i m  n e w  insights t o  h i s  w o r k .  H o w e v e r ,
t h e y  a r e  n o t  e q u i v a l e n t  i n  v a l u e  t o  t r a n s f e r s  b e t w e e n  states...either f r o m  t h e
s t a n d p o i n t  o f  e x p e r i e n c e  g a i n e d  o r  i n  t e r m s  o f  production.  D e t a i l s  a r e  o f  rel-
atlvely  s h o r t  d u r a t i o n  a n d  d o  n o t  p r o v i d e  t i m e  t o  l e a r n  m a n y  o f  t h e  t e c h n i c a l
f a c t s  a n d  o p e r a t i o n  i t e m s  t h a t  a r e  a v a i l a b l e  to h e  l e a r n e d  in t h e  n e w  area.
T r a n s f e r s .  o n  t h e  o t h e r  h a n d ,  d o  u s u a l l y  p r o v i d e  a d e q u a t e  t i m e  to get w e l l
acquaFnted  with t h e  s u r v e y  a r e a ,  b o t h  t e c h n i c a l l y  a n d  o p e r a t i o n a l l y .  S i m i l a r l y ,
details  of ten  end up  wi th  disappointing  p r o d u c t i o n  f i g u r e s  b e c a u s e  o f  t h e  t i m e
i t  t a k e s  t o  g e t  a c q u a i n t e d  w i t h  t h e  new a r e a . T h i s  v a r i e s ,  o f  course,  w i t h  t h e
faerson. t h e  com,~lexity  of  the s u r v e y  a r e a . t h e  l e n g t h  o f  d e t a i l ,  e t c .

S u m m e r  or win te r  de ta i l s  or o t h e r  s h o r t  t e r m  a s s i g n m e n t s  w i l l  b r o a d e n  t h e  expe-
rience  o f  t h e  i n d i v i d u a l .  T h e s e  a s s i g n m e n t s  a r e  u s u a l l y  m a d e  to a c c o m p l i s h
s p e c i f i c  o b j e c t i v e s .  T h e  n e e d  i s f o r  an e x p e r i e n c e d  p e r s o n  who c a n  g e t  a c -
q u a i n t e d  w i t h  a  n e w  a r e a  r a p i d l y  e n d  do a  p r o d u c t i o n  j o b  10 a  r e l a t i v e l y  s h o r t
t i m e . These d e t a i l s  m a y  n o t  o f f e r  s i g n i f i c a n t  t r a i n i n g  for some people.
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S h o r t  term assiSnme”ts s h o u l d  b e  e v a l u a t e d  c a r e f u l l y .  E v e ”  though t h e y  ca”
provide  va luable  exper ience  they  may cause  mora le  problems  and  eventua l ly
t h e  “ t r a i n e d ”  e m p l o y e e  f i n d s  a  s t a b l e  and m o r e  reward,“S situation e l s e w h e r e .
The  t ransfer  should  have  some assurance  of  upward  mobi l i ty .

Up thru  the  GS-11 l e v e l ,  t h e r e  i s  n o  a d v a n t a g e  in mavi”S soi l  scientists b e t w e e n
s t a t e s .  M o s t  e m p l o y e e s  a d v a n c e  to t h e  C S - 9  l e v e l  s o  r a p i d l y  ““Y  t h a t  t h e  p r o -
b l e m  i s  t r a i n i n g  t h e m  in t h e  b a s i c s  b e f o r e  t h e y  b e c o m e  p a r t y  l e a d e r s .  T h e r e ’ s
a  l o t  to l e a r n  b e s i d e  t h e  s a i l s . T o  b e  e f f e c t i v e  a t  t h e  M-9 l e v e l  a n d  a b o v e ,
t h e y  n e e d  t” l e a r n  a d m i n i s t r a t i v e  a n d  ma”aSen>e”t  s k i l l s .  T o  Set m u c h  o f  t h i s ,
y o u  n e e d  t” be  in  one  job  al one lncatio” f o r  s e v e r a l  y e a r s .  Y o u  h a v e  t o  h a v e
t i m e  t o  l i v e  with t h e  r e s u l t s  o f  your  decisians a n d  l e a r n  t h e r e - f r o m .

F o r  CS-12’s.  t h e r e  a r e  advanreges to multi-seate e x p e r i e n c e .  A t  this l e v e l ,  y o u
are o p e r a t i n g  a t  a  s t a t e  l e v e l  a n d  u s u a l l y  h a v e  s”me sdminisrrative responsi-
bilitles.  However, I  s e e  nothing  w r o n g  with s e l e c t i n g  a  c.S-12 specialist  o r
Assista”~  S t a t e  S o i l  S c i e n t i s t  f r o m  within  t h e  s t a t e . I f  so s e l e c t e d .  t h e y  p r o -
b a b l y  s h o u l d  l a t e r a l  c” a n o t h e r  s t a t e  b e f o r e  t h e y  become  S t a t e  S o i l  S c i e n t i s t s .
I t  t a k e s  t h i s  k i n d  o f  e x p e r i e n c e  t” b r o a d e n  t h e  viewp”int  o f  m o s t  i n d i v i d u a l s
t o  t h e  extent  n e c e s s a r y  f o r  p e r f o r m a n c e  a t  t h e  GS-13  l e v e l .

Recommendations

1t i s  r e c o m m e n d e d  t h a t  derails b e t w e e n  s t a t e s  b e  l o o k e d  a t  c l o s e l y  i n  r e l a t i o n
to experience g a i n e d  versus cost. T h e  length o f  d e t a i l  h a s  t” b e  long enou&
to b e  b e n e f i c i a l ,  b o t h  in t e r m s  o f  e x p e r i e n c e  gained  a n d  p r o d u c t i o n  give”.

1t is r e c o m m e n d e d  t h a t  a  list b e  c o m p i l e d  a n d  m a i n t a i n e d .  a t  the N a t i o n a l  l e v e l ,
o f  s o i l  s c i e n t i s t s  a v a i l a b l e  f o r  d e t a i l  - also t i m e  o f  year  t h e  i n d i v i d u a l
w o u l d  b e  a v a i l a b l e .

K. Fenwick  - Chalrma”
6. Simonson
G. Kennedy
E .  Brow”
K. Mitchell
H. WauSh
R.  Mayka
R. Flenner
R. Montgomery
c .  Logan

-.
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me reconnaissance Soil S u r v e y  o f  R a i l r o a d  “ a l l e y  A r e a ,  Nevada,  h a s  a  d i s c u s s i o n  o f  soil f o r m a -
t i o n  B E  a  Parr of  the general s o i l  map s e c t i o n . This  soil formatinn  s e c t i o n  w a s  prepared  b y
Dr. Fred Peterson.

1. T h e  f i r s t  drafr o f  t h e  s o i l  f o r m a t i o n  scctian  s h o u l d  b e  wriften e a r l y  i n  t h e  s u r v e y .

2 .  The s o i l  f”rmatio”  s e c t i o n  b y  MLRA  i s  n o t  suitable  f o r  the w e s t e r n  states.

3 .  A  discussion  of soi1 f o r m a t i o n  b y  s a i l - l a n d s c a p e  relationships  should  be an optinn.

4 .  several  sanlples o f  good snil ‘ormation  sCCti”“S Should b” included  in the Nat‘onal
S”il,S Handbook.

5 .  C a n n e d  s a i l  f o r m a t i o n  sections are not a p p r o p r i a t e .

1.

2.

3.

4.

5.

~ecenfly USGS advised  us  tha t  many of  the  quads  WC h a v e  o r d e r e d ,  b u t  n o t  c o s t - s h a r e d
in. do  not  mt.ct  “UT aCC”raCy  r e q u i r e m e n t s . T h e s e  q u a d s  w o u l d  c”st SCS bervecn
$ 2 8  - $ 3 4  e a c h .  The m a i n  ,mMem with  the  quads  i s  image  d i s p l a c e m e n t  u p  t” 2 0 0 ’  a t
1:24,OOO  scale  and  dauble i m a g e s . I f  w e  re,ect ttlcsc quads they would have t” h e
c a s t - s h a r e d  by the s ta tes  a t  a  C”SL  o f  $ 5 2 5  - $ 6 0 0  e a c h  a n d  SCS may  h a v e  t o  wait u p
t” n y e a r  or m”r”  b e f o r e  USGS  c o u l d  SC”” rhem.

M”s”ic  cmpilation  f o r  p u b l i s h e d  s o i l  s u r v e y s .

S t a t e s  shwld c o n s i d e r  using half q u a d  f o r m a t  p h o t o g r a p h y  r a t h e r  fhan quarrered
enlargements  -

W e  h a v e  fnund t h a t  h a l f  q u a d  e n l a r g e m e n t s  a r c  m u c h  m”re economical  t” p r o v i d e  than
q u a r t e r e d  e n l a r g e m e n t s .  Alsu  f i e l d  m a t c h i n g  i s  cut  i n  h a l f .  T h e  m a p p i n g  a r e a  i s  a p -
p r o x i m a t e l y  1 2 ”  v e r t i c a l  hy 18” h o r i z o n t a l ,  w h i c h  r e p r e s e n t s  h a l f  o f  a  s t a n d a r d
211’1(74’  quad.

. .

quad-centered high a l t i t u d e  photagraphy  i s  a n  a l t e r n a t i v e  i n s t e a d  of “rthaphoc”  q u a d s
“T m o s a i c s .

S e v e r a l  s t a t e s  h a v e  e x p r e s s e d  a n  i n t e r e s t  i n  cantracting f o r  m a p  f i n i s h i n g  a n d  i n
S”D,E c a s e s ,  com~ilati”“.  l’here a r e  s e v e r a l  f a c t o r s  to be c o n s i d e r e d  t h a t  a r e
troublesome.
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.

c. Work Colltracted must bc controctcd in a c c o r d a n c e  with contrect and p r o c u r e m e n t
policy. I n d i v i d u a l  s t a t e  o f f i c e  p e r s o n n e l  s h o u l d  b e  i n v o l v e d  a n d  w i l l  h a v e  f i n a l
a u t h o r i t y  f o r  c o n t r a c t i n g ,  n o t  cart”  p e r s o n n e l . Cart”  will p r o v i d e  t e c h n i c a l
g u i d a n c e .

6 .  M a p  “ r a f t i n g  P r o b l e m s  -

T h e  g r e a t e s t  single problem in m a p  d r a f t i n g  b y  the s ta tes  i s  the o p a c i t y  a n d  u n i f o r m -
i t y  “T i n k e d  l i n e  w r i g h t s . M u c h  o f  t h e  problem is due to f inding the  z-i&t c o m b i n a -
t i o n  o f  (a)  draiting  f i l m , (b) d r a f t i n g  equlpn,ent, a n d  Cc) i n d i v i d u a l  s k i l l .

O n e  s t a t e ,  U t a h ,  h a s  f o u n d  t h a t  a  d r a f t i n g  f i l m  t h e y  can a c q u i r e  l o c a l l y  i s  s u p e r i o r
to  tha t  which  Carto  provides a n d  o b t a i n s  t h r o u g h  G S A  s c h e d u l e .

C a r t ”  e n c o u r a g e s  s t a t e s  to i n v e s t i g a t e  n e w  materials on  the i r  own b u t  c o u n s e l  w i t h
Cart” b e f o r e  using t h e  n e w  i t e m  e x t e n s i v e l y . It m a y  not be  suitable  fa r  some o t h e r
r e a s o n .

1. S o m e  slates h a v e  experimmted  w i t h  s c r i b i n g  a s  a” a l t e r n a t i v e  t” d r a f t i n g .  C a l i f o r n i a
a n d  N e w  Mr,xico  are two stares t h a t  h a v e  t r i e d  s c r i b i n g .

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

2 .  Tile  v a r i o u s  optio”s o f  b a s e  i m a g e r y  s h o u l d  b e  c o n s i d e r e d  f o r  e a c h  s”r”e,’ a r e a  a n d  t h e
m”~t  d e s i r a b l e  “ptio” s e l e c t e d .

3 .  N a p  f i n i s h i n g  s h o u l d  b e  d o n e  a t  t h e  c a r t o g r a p h i c  unit t o  a c h i e v e  d e s i r e d  q u a l i t y  c o n -
t r o l  a n d  c”st b e n e f i t s .

explore w h e t h e r  the p r e s e n t  f o r m a t  o f  ,wbl,shcd s”ll s u r v e y s  i s  a d e q u a t e  f o r  a l l  s o i l  s u r v e y s .

me S o i l  s u r v e y  o f  S a n  Diego,  California, i s  a n  example  of  a  soil s u r v e y  that is “Of in s t a n d -
a r d  f o r m a l ,  b u t  h a s  s p e c i a l  n e e d s  b y  t h e  p r i m a r y  u s e r s .

Recommendation:._ ____-..

T h e  s t a n d a r d  p u b l i c a t i o n  f o r m a t  o f  p u b l i s h e d  s o i l  s u r v e y s  s h o u l d  “ot b e  r e q u i r e d  w h e r e  t h e  s o i l
s u r v e y  a r e a  i s  u n d e r  t h e  c o n t r o l  o f  a  p u b l i c  l a n d  m a n a g e m e n t  a g e n c y  or w h e r e  maJor  users have  a
s p e c i a l  n e e d .  T h e  p u b l i c a t i o n  fomat s h o u l d  be f l e x i b l e . bu t  should  have  a  min imum s tandard
t h a t  i n c l u d e s  t h e  c l a s s i f i c a t i o n  o f  the s o i l s .

The  repor t  o f  the  cc,,,,mittee w a s  a p p r o v e d  a n d  a c c e p t e d  b y  t h e  c o n f e r e n c e .

0. P e a s e ,  C h a i r m a n
R .  Parsons
Il. ste,,*ng
R .  Dansdill
K. Thomas
T .  Collins

R .  tcover
K. lioppes
F. Peterson
R.  Richardson
P. Singleran
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WESTERN  REGIONAL  TECHNICAL  WORK-PLANNING  CONFERENCE

OF THE COOPERATIVE  SOIL  SURVEY

f

.-

Improving soil survey Techniques
comn*ttee  3

The following charges were given to this committee:

1 .  Explore  procedures  and techniques  for  supplement ing order  3 ,  4 ,  and 5 soil sur”eys and
prepare guidel ines.

2.  Consider  ways of  improving 6011  series  descript ions such as use of  tabular  display for
s ec t i on  on range of  characteris t ics ,  block descript ion,  etc .

3. Evaluate end comment on the various procedures and techniques used to determine the
composition of soil mapping units.

CJarSe 1 - Procedures and Techniques

The Revised Soil  Survey Manual ,  as  proposed in the fifth draft, pretty well describes the
five orders of  soi l  survey and their  uses. There are basic guidelines on map scale, mini-
mum sire  for  mappinS  unit  del ineat ions,  mapping “nit purity and a l l owab le  i nc lu s ions .  The
field methods or procedures are also drscribed.

S ince  soi1 surveys of any order, 1 through 5 ,  are  by defini t ion soil  surveys.  the guide-
lines and techniques that are published in the “National Soils Handbook: end various SCS
memos also apply. It would seem, then, that the existing guidelines and techniques  are
su f f i c i en t ,  t e l l i ng  “8 bas ica l ly  what and how,  bu t  a l l owing  l a t i t ude  LO des ign  the  so i l
s u r v e y  to f i t  the s i tuat ion.

There is ,  however ,  one procedure in sail survey where there are few or no guidelines.
That procedure is mapping unit del ineat ion, Other  then general  s i re  of  the  uni t ,  there
are no specif ic ,  published guidel ines or  cr i ter ia  that  help the mapper  decide ,ust how t.z
de l inea t e  a mapping uni t  on an aer ia l  photograph that represents a logical soil unit on
the ground. T h e r e  are no boundary or line determinant criteria.

In order ). soil surveys, the mapping unit boundary determinant  cri ter ia  are primari ly soil
cha rac t e r i s t i c s  a lone . These order  1 mapping units are perhaps the easiest for a sail
s c i en t i s t  t o  de l inea t e  because  i t  t akes  l i t t l e  imag ina t ion  and  lo t s  of ho le  d igg ing .  I t
take l i t t le  knowledge about  soi l  and landscape relat ionships.

Progressing through orders 2, 3, 4, and 5 soil surveys, there is decreasing dependence on
soil  characterist ics as l ine determinant  cr i ter ia  and a , ,  increasing dependence o,, land-
scape  cha rac t e r i s t i c s . T h u s ,  mapping unit delineations in an order 5 survey are based
a lmos t  en t i r e ly  on non - so i l  cha rac t e r i s t i c s .

. .
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The fallowing chart illust=ates  the primary line determinants for mapping unit delinea-
tions for the 5 orders of soil survey. T h i s  chart is intended to be illustrative and is
not  all inc lusive .

Erosional VS.  “epas*tional x x
Node of Frosion o= Depos i t ion x x
Spec i f i c  fandform x x

LITHOLOGY

Texture  & Cbemist=y x x x
Rock Type x x

“ECETATION

Physiognomy x x x
Species x x

SOIL x x

__.-.

X = Primary line determinant

As the above chart indicates, soil is not one of the primary line determinants in deline-
ating napping units for orders 3, 4, and 5 soil surveys. This does not mean these higher
orders  o f  surveys  a=e not so i l  surveys . After the unit is delineated, the soils within
each delineation a=e Identified and described within prescribed standards.

E a c h  napping  so i l  sc ient ist , especially those working on the higher orders of surveys,
must have a worklng knowledge of the landscape (geology,  geomorphology,  and vegetation)
and i ts  re lat ionship  to the soil. It is this relationship that is used as the criteria
to delineate soil mapping units. It “as ststed earlier that soil mapping unit delineation
is an art that is acquired through experience, assuming the ability is present. Experi-
ence can be accelerated by training.

.

-.

R..~ldatia”s, Charge 1

I. FO= each sai l  survey  a=ea, and part i cular ly  for  order  3. 4 and 5 s”=“eys,  persons with
a good working knowledge of soil,  vegetation, and landscape relationships should help
Set up mapping ““its and e s t a b l i s h  d e l i n e a t i o n  c r i t e r i a .  Fo= i n s t a n c e ,  a  geamorpb-
olagist,  range conse=“ationist,  and/a= forester may be assigned to work with  a survey
team at the beginning_af  a survey. . .

2. The mapping unit criteria far a given soil survey area, as developed t h r o u g h  r e c o m -
mendation 1, should be part of the Soil Survey Handbook.

3 .  Each f ie ld  soil sc ient ist  should  be  given fraining in  so i l  and landscape (geomorph-
OlaSy, vegetat ion ,  petrology.  e t c . )  r e l a t i o n s h i p s .

4. Party leaders and ps=ty  leader candidates be given in-depth training in the mechanics
of soil survey--how to see it up, mapping unit design, etc.

5 .  Students  major ing  in  so i l  sc ience , especially those intending to seek employment as
so i l  surveyors  (pedologists),  should be encouraged to rake cou=ses  in gecmorpbology,
petrology, and plant ecology. Action  should also be taken to require these cou=ses
for B bache lor ’ s  degree .
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6. Remote imgery  (including aerial photographs) and its use should be give” equal
status with survey staffing.

Ap‘mently  the West Technical Service Center has also bee” working on this committee’s
charge 2. They have developed a formar  that displays the range of characteristics in a
table form. This format should make it easier to compare ““e series with another and a
n e w  or unknom soil with a” existing series.

Addit ional  ccmnmn~s  that were considered during  this committee’s work regarding series
descr ipt ions  are  as fo l lows :

Delete the section  “Geographically Associated Soils”. This kind of information belongs
in the map unit descriptions and is superfluous t” the characteristics and classification
of the s e r i e s .

A short secti””  headed “Diagnostic Horizons” could be added to the series description. As
a”  example ,  B Typic Calcixeroll  could have a mollic eyipedo”,  cambic horizon and celcic
h o r i z o n  l i s t e d .  T h i s  might a lso  benef i t  so i l  sc ient ists  who rare ly ,  i f  ever,  get to see
some kinds of k.oriza”s.

The weakest part of the official series description is the section on “Drainage and Perme-
abi l i ty”  whirh  inc ludes  runof f . !,a”,, descr ipt ions  range runof f  f rom slow to very  r a p i d .
This i s  meaningless  Without qualification. The hydrologic soil  group for the series
should  be  indicated  in this section and the rating for runoff be dropped. All series have
bee” assigned to a hydrologic sail group and are correlated nationally.

The  present drainage classes used in the official series descriptions are not interpreted
cansistently  by different people. I suggest that if these drainage classes are used, they
should be supplcmcr~ted  by such statements as “ever saturated, saturated for a few days. or
a few weeks, or saturated for 3 or 4 months during winter and spring, etc. Also. depth to
x~ater  table, duration, and seasonal fluctuatia”  could be described. This would provide a
better  indication of how wet a soil really is and ,ts probable  e f fec t  0” soil “se and ma”-
aaement  .

Listing  of colors should be eliminated from the range i,” character is t i cs .  The  ent ire
range--value and chrom--is  not necessary. Only the m,or  color(s) and hue(s)  ( reddish
b r o w ”  “r brow” in hue 5YR thraugh 1OYR)  are n e e d e d . Values and chromas of mollisols  need
only be stated less than 5.5 dry and 3.5 moist.

List major plants  by  “ame. Don’t say grass and waodland  - specify kind of grass and kinds
of t r e e s .  A l s o ,  i f  irrigated, l ist  the  m,or  crops  gram.

List Gcientific  plant n a m e s  after COnlmo”  “allIes. I have see” two  complete ly  d i f ferent
plants with the same cmmo”  name--both plants from different states.

G i v e  pH notations (7.8, 5.5 or 7.0) in each  hor izon . Medium acid. slightly acid or mod-
erately alkaline is not always clear or understood ,

. Have  the introductory paragraph of series descriptions and the introductory  paragraph of
the SCS-SOILS-5,  Interpreriw  Data Sheer, the same.

C
E l a b o r a t e  a  l i t t l e  more on the setting - pinpoint  the position (aspect ,  e tc . )  o f  the  so i l
on  the  landscape  a  l i t t le  better .  Use geomarphic  term m o r e .

Recome”datio”s_~  - Charge 2.

1. All new series descriptions and newly revised series descriptions be written in a
format  that  d isplays  the range in character ist ics  in  tabular  form.  The format  i l lus -
t r a t e d  b y  Exhibl,t 1 is recon,me”dcd.

2. Tax”““mic just i f i cat ion should  not be  used  in  the  range  o f  character ist i cs  unless  i t
is needed to refine the series placement a? the family level.
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3. 0cscribe  the setting in geomorphic  terms (aspect,  slope  position, landfarm.  etc.)
that would help the reader  picture  the soil  0” the landscape.

4. A portinn “f F”nll  5 (estimated properties and vegetation) be combined  with the  series
d e s c r i p t i o n  i n t o  one d o c u m e n t - - t h e  S o i l  S e r i e s  D e s c r i p t i o n .  T h i s  i s  i l l u s t r a t e d  i n
E x h i b i t  I .

The  Commit tee  7  Report. to the  1975  Nat iona l  So i l  Survey  Techn ica l  Work-P lann ing  Con-
f e r e n c e ,  i d e n t i f i e s  a n d  o u t l i n e s  t h e  p r o c e d u r e s  f o r  d e t e r m i n i n g  m a p p i n g  u n i t  c o m p o s i t i o n .
T h e  C o m m i t t e e  7  R e p o r t  d i s c u s s e d  t r a n s e c t ,  t r a v e r s e ,  o b s e r v a t i o n ,  a n d  i n t e r p r e t a t i o n  o f
r e m o t e l y  s e n s e d  data.  To f u r t h e r  d e f i n e  some o f  t h e s e  p r o c e d u r e s ,  t h e  f o l l o w i n g  is
0ffercd.

Transects.  P r e d e t e r m i n e d  ro”Lcs  of  travel  a c r o s s  the l a n d s c a p e .  The rO”tes are g e n e r a l l y ,
b u t  n o t  n e c e s s a r i l y ,  s t r a i g h t  Ilnes, chosen  e i t h e r  r a n d o m l y  o r  selecred  non-randomly  i n
order  fo o b t a i n  t h e  most u s e f u l  i n f o r m a t i o n  with t h e  l e a s t  e f f o r t .  D e t a i l e d  o b s e r v a t i o n s
a r e  usually  made  at selected p o i n t s  along a  t r a n s e c t . These  poin ts  must  be  predetermined
o n l y  i f  the data a r e  t o  b e  a n a l y z e d  statistl,cally. A grid pattern may be  developed by
srlectinp,  p a r a l l e l  t r a n s e c t s  w i t h  a  f i x e d  s p a c i n g  a n d  m a k i n g  o b s e r v a t i o n s  a t  r e g u l a r
i n t e r v a l s  ;,lonp the rransccts. T h e  p u r p o s e s  o f  transects  in s o i l s  i,nventory are (1) to
:~~‘tntify  pedons  and de termine  m,p u n i t s  c o m p o n e n t s , (2) t” d i s c o v e r  cbe p a t t e r n s  o f  poly-
;I<~-lons  i,m rel~atiu”  to landforms,  I ifhology,  v e g e t a t i v e  c o v e r , a n d  other landscape  f e a t u r e s
i n  o r d e r  t h a t  these c a n  b e  u s e d  i n  t h e  r e c o g n i t i o n  a n d  d e l i n e a t i o n  o f  m a p  u n i t s ,  a n d  (3) to
check the  ac<:urilcy of map u n i t  d e s c r i p t i o n s  a n d  e v a l u a t e  taxonomic  a n d / o r  m a p  u n i t  vari-
rbiHty.

TraVCrseS, lrrewlar routes  o f  t r a v e l  a c r o s s  t h e  l a n d s c a p e .  A  general  rotate m a y  b e
c h o s e n  ,,n adimre.  h u t  the a c t u a l  p a t h  i s  l e f t  t o  t h e  whims o f  t h e  t r a v e l e r  a n d  m a y  b e
chan&cd  or reversed a n y w h e r e  along  t h e  r o u t e  i f  t h e  o b j e c t i v e  i s  changed L)T  a c c o m p l i s h e d .
Althougt~ ubst!r”st  ions a r e  m a d e  along a trauerse, s o m e  a r e  m o r e  d e t a i l e d  t h a n  o t h e r s .  T h e
more detai~lcd o b s e r v a t i o n s  m a y  b e  i n  cut b a n k s , a t  a u g e r  h o l e s .  or i n  p i t s .  T h e  p u r p o s e s
arc (1) to identif)  p e d o n s  a n d  d e t e r m i n e  map unit  c o m p o n e n t s  a n d  (2) t o  d i s c o v e r  t h e
ratterns of polypedons  in relatio,, t o  landforms, lithology,  vegetative cover, and other
l a n d s c a p e  fcacures Ian o r d e r  t h a t  t h e s e  c a n  b e  u s e d  i n  t h e  r e c o g n i t i o n  a n d  d e l i n e a t i o n  o f
n a p  ““Its.

2~5~. Cb.erks (Obser”ati,on).__~~~. _.~__~~._  _.-.___ Observation  o f  s o i l s  a n d  o t h e r  l a n d s c a p e  f e a t u r e s  at a s i t e ,
CIr  from a  s i t e . Spot c h e c k s  a r e  m o s t  common in dnventories of large  a r e a s  w h e r e  m u c h
wa1unp i s  ,mpractica,. In  walk ing  be tween spot  checks . t h e  s p o t  c h e c k s  b e c o m e  d e t a i l e d
obsPr”atiolls  on a  t r a n s e c t  o r  trayerse. P u r p o s e s  o f  s p o t  chocks  a r e  t h e  same as t h o s e  f o r
tran~ccts.  a n d  the data may be  used i n  s t a t i s t i c a l  a n a l y s e s  i f  t h e y  a r e  p r e d e t e r m i n e d
properly.

T r a v e r s i n g  is u s e d  primrily in Orders  ?, 3 ,  a n d  4  s o i l  s u r v e y s  w h e r e  s o i l  p a t t e r n s  c a n  b e
related to identifiable  landscapr  f e a t u r e s .
v a r i o u s  slope p o s i t i o n s  a n d  landforms.

Tt is inqmrtant  t o  i d e n t i f y  the p e d o n s  o,,

I n t e r p r e t a t i o n  o f  remotely  s e n s e d  d a t a  i s  u s e d  p r i m a r i l y  on O r d e r s  4  a n d  5  s o i l  s u r v e y s
to dcteminc n>appl,ng  unit  cam~osition  a n d  u s e d  t o  a  l e s s e r  e x t e n t  on O r d e r s  2  a n d  3
s u r v e y s .
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Established  series
Rev. KRClGwN
12177

soils  art deep  and  well-drained. They occur on al~luvial fans,  plains a n d  t e r r a c e s
east side of t~he  San Joaquin  Val ley . Elevations  r a n g e  from 300 to 700 f e e t .  Nean
p r e c i p i t a t i o n  i s  6  t o  9 i n c h e s .  MAT is 64 F. FFS  is 260 t o  2 9 0  d a y s .  T h e  s u r f a c e

l a y e r  i s  br0w.n.  sandy loam I,, inches thick. The next layer is brown clay loam or sandy
clay loam about 25 inches thick, underlain at 42 inches by light yellowish brown loam or
sandy loam. slopes  range f rom 0 to 9 p e r c e n t .

API--O to 6 inches;  brown (1OYR S/3)  sandy loam,  dark brow (IOYK  313) m o i s t ;  m o d -
erate  medium subangular  blocky ~Lrucfure;  slightly hard, friable. slightly sticky and
sl ight ly  plast ic ;  common  very fine roots; many very fine interstitial and tubular pores;
sll~ghtly effervescent with disseminated lime: moderately alkaline (pH 8.0);  abrupt smooth
boundary. (5 to 8 inches  thick)

ApZ--6 to 11 inches; pale brown (10YR K/3) sandy loam, dark brown (10YR 413) moist ;
moderate  medium and coarse subangular  blocky wructure;  slightly hard, friable. slightly
sticky and slightly plastic: common very fine and few fine roots; many very fine inter-
st i t ia l  and tubular p o r e s : strongly effervescent with disseminated lime; moderately alka-
li,ne (pll 8.0); abrupt wavy boundary. (5 to 18  inches  thick)

BZltca--11 to 22 inches; l ight  brown (7.5YR 614) c lay  loam,  dark brown (7.5YR 4/4)
moist: moderate medium  prismatic structure parting to moderate medium angular blocky; hard.
firn, st icky  and plast ic ;  comn,on  very fine roots;  few very  f ine  interst i t ia l  and common
very fine tubular pores; continuous moderately thick clay films on faces of peds and in
pnres;  v i o l e n t l y  effervescent, lime segregated in common  irregular fine filaments or
threads; moderately alkalin? (pH 8.0); abrupt wavy boundary. (6 to 15 inches thick)

B22tca--22  to 36 inches; light brow, (7.5YR 614) sandy clay loam, dark brown
(7.5YR 414) moist; strong coarse prismatic structure parting to moderate coarse sub-
angular blocky; very hard, very firm, slightly sticky and plastic; common  very fine roots;
common  very fine int~erstitial  and tubular pores; many moderately thick clay films on faces
of pcds and in  pores ;  violently  effervescent, lime segregated in cormon irregular fine
filaments and in seams; moderately alkaline (pH 8.0); abrupt smooth boundary. (10 to 20
inches thick)

Utca--36  to 42  inches ;  l ight  brown (7.5YR 614) heavy  sandy loam, dark brovn
(7.5YR 414) moist; moderate coarse and medium subangular  blocky structure;  hard, firm,
s l ight ly  st icky and plast ic ; common very  f ine  roots;  common  very fine interstitial and
t u b u l a r  p o r e s ;  common  maderatel~y thick cl,ay films an faces of peds and in pores; vio-
lently effervescent, lime segregated in common irregular fine filaments or threads; mod-
eratcl~y  alkaline (pII  8.0); abrupt smooth boundary. (0 to 10 i n c h e s  t h i c k )

C--42 to 63 inches; light yellowish brown (10YR 614) sandy loam, dark yellowish brown
(IOYR 4/4) n,oist;  m a s s i v e ; s l ight ly  hard,  f r iable ,  s l ight ly  st icky and s l ight ly  p last ic ;
few very  fine 1~8ots;  many very fine InterstitIsl  and few very fine tubular pares; strongly
effervescent, lime segregated in few irregular fine filaments or threads; moderately alka-
l i n e  (pl! 8 . 0 ) .

y.crII  County,TyJe Locatlo;,: Callfornla;  about 5 miles east of Famoso  in the SE1/4NE1/4
NE114  af srcrior,  12,  T.  27 S. ,  R. 2 6  E .
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Range in Characteristics:_-
Soi l  moisture  (be tween depths

of  4  and  12  inches )

lOYR  6/4. 613. 5/4, 513; 7.5YR 614,
5/b, 514

lOYR 413, 414: 7.5YR 5/4, 414
1. c l .  SC1 <*o-35’/ c l a y )
s e g r e g a t e d  filac;ents,  sca,,,s, s o f t

IOYR 713, 6/4, 613, 513
IOYR 513, 514, 413
Sl, 1 (10-27X c l a y )
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WESTERN REGIONAL TECHNICAL WORK-PLANNING
CONFERENCE FOR SOILS SURVEYS

FEBRUARY 13-17,  1'378. SAN DIEGO, CALIFORNIA

1. Evaluate present methods and identify new means for making useful interpretations of
multitara map units.

2. Evaluate arld comnlent  on soil-mass wasting ratings. Develop rating criteria.

3. Prepare a gilids  on how to develop potentials for crop and non-crop interpretations.
Prepare list showing kind of soil information required and rating criteria.

4. Develop guidelines and examples of soil sui-vey  interpretations for different orders
of soil survey.

&_hC~~e_l  - Present methods for making interpretations of broadly defined "lap units
appear to be working well, but this is not to say there cannot be inlprovenlents
made to increase their usefulness.

1.

2.

3.

It is imperative the soil survey area work plan specifically spell out the intent
and objectives of the soil survey. The objectives can then be used to determine
the minimum size management unit, the order of survey, and the interpretations
needed to meet these objectives. The actual design of the map units must be
niultidisciplinary  requiring inputs from technical personnel in all fields con-
cerned in the use, management needs, and interpretations needed to nleet  the
objectives of the survey.

It is also imperative the broadly defined map unit description be clear, concise.
accurate, and complete. This must include the setting of the nlap unit, its
components and their proportion, the components position on the landscape, map
unit inclusions, and use and management needs of the map unit and/or each coa-
ponent  to meet the objectives of the suwey.

Management needs and interpretations for complexes and undifferentiated groups
described in map unit descriptions to meet the objectives of the survey must be
for the map unit and not for the individual components. This is not to say that
the effects of the limiting soil property or properties of each component will not
be discussed. They must be discussed in order to assess the interactions of the
components and their limiting soil property oi' properties and resultant managenent
needs and interpretations. Normal tabular displays containing interpretations
generated from X-Soils-5 forms will continue to be by individual components of
the map units. Tabular displays of soil potential interpretations. whether they
be for woodland, rangeland, etc., will be presented by map units.

Management  needs and interpretations for associations described in nlaP unit
descriptions to meet the objectives must be for the individual component. They
should also be discussed for the map unit.

Nornial  tabular displays containing interpretations generated from SCS-Soils-5
forms will continue to be by individual components of the map units. Tabular
displays of soil potential interpretations will be presented by nldp units.

It must be pointed out descriptions of broadly defined map units need not include
discussions, nor tabular displays of managewnt  needs and interpretations of
possible uses that are clearly beyond the objectives of the survey. The tabular
displays, however, can be used as backup interpretative data, but the individual
interpretations niust be screened to determine its usefulness.

To meet this objective, Q>_~~~?!~ttee recornnEIe<A~  combination tables be generated
as needed  from SCS-Soils-5 form data rather than those presently used. For
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example, a single table could be generated for a" extensive rangeland survey
area with a limited Population containing column headings Of septic tank ab-
sorption fields, dwellings without basements, local roads a"d streets, camp
areas. and paths and trails. This will combine three tables (one with a single
column and two with two columns each) into a single table.

4. It is becoming increasingly apparent additional interpretations wst be made to
meet the needs of our cooperators and their managers and users. These interpre-
tations are presently being nude for in-house documents, some with definitive
criteria and others with only general criteria. The primary point is there is
no vehicle for recording and coordinating these interpretations regardless of
who may make and use them.

It is further recognized that many of the interpretations presently recorded
and coordinated on the Xi-Soils-5 form are not needed, nor used by our cooper-
ators in their in-house documents,nor  ultimate publication in the regular soil
survey series.

The cwnmittee  rccomnends  a new form (SCS-Soils-5A)  be prepared and adopted for
GFb>~ dii'~dg2KKiGi3ng  soil SUPV~~.
lieu of the present XX-Soils-5 form.

It can be used in addition to, or in
Its use will be predicated on the needs

Of the individual agency. It is also our reconlmendation  definitive criteria be
established by joint committee  action b~~~~~~~~~~-d~~ciplines  for all inter-
pretations recorded on the proposed form.

These recommendations will serve several purposes, many of which are obvious.
The most important, however, are like interpretations for the saw named kind of
soil and similar named kinds of soil, and a vehicle for inexpensive tabular
displays regardless of the type of document prepared.

5. ~hTt~~C~n!!!m~ttf$_  aqaip_~.!e~nenwn>~  that a more detailed "How the survey was made"
section be prepared, more thoroughly describing field procedures, being mwe
specific about sanlpling rates, and addressing specifically the 'statistical
reliability" of soil maps and interpretations.

Present sections are geared to consociation and complex map units. In soil
survey areas of mixed order 2 and 3 surveys, and in areas of order 3, 4, and 5,
this weakness becomes acute. Phrases such as, "degree of precision" or "degree
of reliability" to describe the method Of mapping or interpretations cannot be
tolerated.

The following is offered as only a start for this Section:

. .

"This survey was mapped at tw levels of intensity. The more detailed survey is
identified by narrowly defined map units. The less detailed portion is identified
by broadly defined units. I" the narrowly defined units, the soil delineation
boundaries were plotted and verified at closely spaced intervals. In the broadly
defined units, the soil delineation boundaries were plotted and verified by scune
observations. The intensity of mapping selected was based on the anticipated
long term use of the survey, and the map units were designed to meet the needs
for that use." . _,

Soil mass wasting, also referred to as slope stability or mass nuwenient.  include
at least six types of soil movement: debris flow, debris avalanche, debris
slide, slump, soil fall, and rock fall. However, only landslides (debris
avalanches and debris slides) and earth flows (debris flows) may be of mappable
size. The small mount  of rack fall is the dominant method of movement during
summer months. Soil fall occurs along the cutbanks of the second- and third-
order streams. Slun~ps,  although of small extent, are locally important to soil
"se and management.

Except for soil fall and rock fall, the types of mass movement are generally
correlated to a period of soil saturation by sow "leans, whether rainfall, snow
melt, or a ground water table.
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Much has been written about soil mass wasting, mostly by geologists and engineers.
Unfortunately, most of these publications do not relate to specific soil morpho-
logical properties that can be, and are, causes of many of these events. It is
admitted there are events that are not soil related and clearly beyond the exper-
tise of a soil Scientist. These we should not addre55.

Little ha5 been published by soil scientists that directly relate soil mass
wasting, it5 causes and effects, to named kinds of soils. There has also been few
soil nlass wasting interpretations made. These have been based on observations of
slope failures and related to named kinds of soil and similar soils, and so
defined. This method of making the interpretation is valid insofar as the survey
area is concerned but cannot be expanded to other areas in many instances. There
are some known named soils, however, that have a high potential for failure
regardless of what wrvey area they may occur in.

Soil ~55 wasting is one of the normal geologic processes of mountain landscape
evolution. A rudimentary understanding of this process can be obtained by a
knowledge of the geomorphic surfaces recognized in mountainous terrane  as these
represent an episode of landscape development. Knowledge of geomorphic surfaces
and the soils contained therein will enable the field soil scientist to become
farmiliar with active slopes,  metastable slopes, and stables slopes and relate to
the possibility of soil ma55 wasting.

Active slopes have steep and very steep slope gradients and can occur in first-
order streanl valleys and on the lower slopes of mdny second- and third-order
streani valleys. Movement of material down these slopes may be visible during high
intensity storm events. Accumulation of debris on the upslope  side of tree stumps
and blowdown  show the amount of downslope  transportation of material and is
evidence of the dynamic nature of this surface. The dominant form  of soil mass
wasting is probably rock fall. Soils on these slopes lack development other than
organic matter accumulations. contain appreciable amounts of rock fragments, and
usually have bedrock at shallow ot- moderate depths.

Metastable slopes are usually long with strongly sloping to steep gradients. They
appear to be relatively stable under the present vegetative cover. It is reason-
able to assume that 5ome materials move down these slopes when undisturbed, but
the nlagnitude and/or rate of the movement is inconspicuous. Metastable slopes are
usually associated with first-order stream valleys, but may also occur above
active slopes in second- and third-order stream valleys. Soils on these slopes
usually exhibit weak or moderate soil development, lack appreciable amounts of
rock fragments, and have bedrock at depth5 greater than 40 inches. It is also not
unconvilon  for these  soils to have one oi- more unconfornlities  within the profile.

Stable slopes are usually small in size and scattered throughout mountains. Soils
on these slopes are often strongly developed having thick argillic horizon5 of
clay textures, lack rock fragments except possible weathered remnants, and are
very deep over saprolite.

Soil llia55  wasting is a result of a complex interaction of several factors in
addition to gravity. Soil shear strength, soil depth, slope gradient, soil satura-
tion, and tree root strength are probably the most important. No one of these
factor5 by itself can be considered dominant.

The stability of soil on natural slopes or in cut slopes depend5 directly on shear
strength or resistance to sliding. The shear strength of one soil may be very
different from that of another soil. In the same soil, strength may vary consid-
erably with depth, with structural disturbance, or with seasonal changes in such
natural conditions as ground water level, moisture content, capillary saturation,
and seepage.

Shear strength is dependent on several factors: particle size and shape, cohesion,
adhesion, and tensile strength. Soils are normally an admixture of many particles
of varying sizes and shapes. Coarse grained  soils consist of variable sized
particles with bulky irregular or rounded shapes. Each particle functions
individually in the soil framework. The irregular or rounded shape of the coarse
particle5 provide many opportunities for contact over very small areas that are
virgually  point contact. Total void volun~e seldom exceed5 volwie of solids.
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Fine grained  soils are less than 0.047 rnil in size and include clay. The pmperties
of clay often dominate or control the behavior of soils with mixed particle sizes.
In natural soils, clays are mostly  composed of secondary minerals. The crystalline
structure of most of these minerals is such as to create plains of weakness in the
particles; hence, the fracturing and breakage that occurs during weathering and
transportation often produce plate-like fragments. This may have significance in
connection with structural arrangement of soil particles, soil compressibility,
and probably has direct bearing on minimum void-ratio values.

Cohesion is the property that causes soil properties to stick together. Cohesion-
less soils are the coarser soils consisting of nonplastic silts, sand. and gravel
that are influenced primarily by gravitational forces, and forces due to seepage
and boundary loading. Their shear strength is dependent upon normal  loading.
Adhesion is the property of interlocking or uniting of clay and other soil
particles at a conwon  surface to resist sliding past one another.

Soil depth can be related to normal loading. Deep soils are heavier than shallower
soils because of the greater weight at their base. Hence they are more stable as
their weight has exerted nvxe interlocking forces that aid in resisting shear
failure.

Slope gradient can be related to gravitational forces that tend to pull a soil
mass downslope. The steeper the slope gradient, the greater is the gravita-
tional forces available for pulling the soil mass down slope. To counteract
these forces, the soil must rely on its inherent frictional forces that is de-
pendent on its in-place density and interlocking of the soil particles. However,
it must be remembered that strength is lost once a soil mass is distrupted;
thereafter only sliding friction remains to counteract gravitational forces.

Soil saturation as used in this discussion pertains to a period of time, whether
hours, days or months, when the soil profile or some included horizon is saturated
with water. Probably the most common occurrence is that which is related to ground
water and its fluctuations as a result of rainfall or melting snow. Other
occurrences may be related to soil morphological properties, namely pore size
changes that prevent or restrict normal downward water movement. POE size
changes in a soil profile "lay be a result of cementation, translocation of clay-
sized minerals. abrupt textural changes, shrink-swell properties of clays, litho-
logic discontinuities, etc. These can and will perch water within the soil until
pore water pressures become equalized and draining occurs.  Another occurrence is
the presence of unweathered bedrock immediately underlying the soil profile. This
is of particular importance if the soil occurs on the dip slope of the bedrock.
The latter two occurrences are of particular importance in those areas whose
rainfall or snow melt water totals are in excess of the available water capacity
of the soil. Individual storm events or a rapid sequence of storni  events may
also create perched water tables.

-.

It is comn~on  knowledge that the shearing strength of a clay soil varies widely
with its water content. A clay that is at, or near, its liquid limit has very
little if any measurable strength, whereas at lower moisture contents the same
clay may have considerable strength and bearing capacity. This is a result of a
reduction of interlocking forces that hold soil grains together.

Tree roots, or grass and shrub roots to some extent, provide a reinforcing network
that can provide a degree of stability to the soil mantle by their anchoring
affect to fractured bedrock and rock fragments. This network of roots will also .

increase cohesional forces of the soil , especially where debris avalanches or
debris flows are a problenl.

From this very general discussion it can be determined making meaningful soil mass
wasting ratings is not an easy task. Such a rating must be based upon inter-
action between various soil properties. It cannot be based on a single soil
property alone. For example a very steep, deep, gravelly loamy coarse sand over
granitic saprolite can be very unstable. Conversely a saturated clay with a
water table dt the soil surface tan be very stable if the slope is less than 2
oercent.
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If a rating system based upon interactions of soil properties is contemplated, it
must have input of geologists, soil mechanics engineers, hydrologists, and soil
scientists. Preferably these disciplines should be representatives from agencies
nlaking  this interpretation in order to obtain a blending of their experiences and
expertise.

In addition, if such a rating system  is established, several assumptions must be
nldde and stated, as applicable, in the nianuscript text for survey areas in which
this interpretation is made. This will renwve  much discussion and debate about
what is meant and intended when this rating is made. It is especially true in b.
and c. because construction activities can create an unstable slope condition in
soils that might otherwise be considered stable.

a.

b.

c.

d.

e.

Soil mass wasting pertains only to near surface shallow mass wasting events
and does not pertain to deep-seeted  rotational slides that are related to the
competence of underlying geologic materials, nor a result of earthquake
activity.

Soil mass wasting interpretations be made for natural soil landscapes that have
not been modified by man's construction activities.

Soil mass wasting interpretations do not pertain to geologically preloaded
materials whose stress forces are confined within the natural landscape, but
can be released by man's construction activities.

Soil amass  wasting interpretations do not pertain to events caused by winter
weather caused events such as snow avalanches or snow slides..

Soil mass wasting interpretations does not pertain to very shallow mud flow
events that are related to frost actim. These events are caused by satura-
tion of the soil material immediately above ice and influence only the surface
few inches

_r?e~~_cpmn!irtec~yeconllnends  soil mass wasting interpretations be based on field
observations  of past slope failures and related to named kinds of soils. These
observations "lust be discussed in map unit descriptions. They can also be identi-
fied on soil maps by spot symbols.

2. As the cormlittee has recommended we make soil mass wasting ratings based upon
observations of past events, it was deemed unnecessary to develop rating criteria
based on soil properties. If, however, soil mass wasting potentials are developed
in the future, there are sufficient soil properties discussed in the prior mate-
rials to fornl a nucleus of soil properties to start developing this interpretation
rating.

1. The Washington Office has prepared a draft of Parts I and II, Section 404 of the
National Soils handbook, Guide for Preparing Soil Potential Ratings. This has
effectively responded to the initial portion of this comnittee's  charge.

Comments received pertinent to this draft have been received and are being incor-
porated into the document.
February, 1978.

Target date for finishing the policy and procedures is

TJ!_c?!!niJJee recommends each State consider preparing soil potential ratings
wthln the next two years for cropland, rangeland, or woodland uses in one survey
area-containing broadly defined map units to test the procedures and evaluate the
interpretations. The State should use the Guide for Preparing Soil Potential,
Parts I and II, Section 404 of the National Soils Handbook to be issued in the
near future. A brief resume of the State's findings should be forwarded to the
Principal Soil Carrelator's Office for information and further action.

2. Attached (Appendix 1) is a list of soil characteristics, criteria and ratings to
determine soil potentials for irrigated crop and tree production in New Mexico.
The committee is offering this attachment as an example of how soil potential

58



criteria and ratings might be detemlined.  It must be noted that unlike the draft
guide's  suggestion, the criteria is based upon a universe of the state rather than
a local universe. This, however, does not detract from its usefulness as an
example. Also attached is Appendix 2.

Again the committee must reiterate the need of a soil survey area work plan that
adequately treats the intent and objectives of the soil survey. It should also
identify the interpretations that are needed to meet the stated objectives. With
the objectives in mind,the order of sail survey and components of map units can be
established. If for some reason additional detailed soils information is required
for a specific use not covered by the original soil survey hwk plan, it can be
obtained by supplemental soil mapping at a higher order designed to treat these
needs.

It must be recognized that various users of soil survey data may have different
needs. Sow may require detailed information, while others "lay only require
general information. The primary thing that mrst be considered when developing
soil interpretations is that they be more specific than the degree of map unit
refinement and the displayed mapping detail. This has been a problem in the past.
We have set up map units, whose components are at the Great Group, Subgroup. or
Family level. but the interpretations are based upon a single pedon with or with-
out defined ranges of characteristics. This is compounded by making interpretations
that are molf precise than the degree of mapping rather than general planning
interpretations. This is wrong!

Cannlittee  No. 7 of the 1975 National Soil Survey Technical Work-Planning Conference
recomnlended  appropriate uses for the different orders of soil surveys. The cm-
nlittee feels it is appropriate to restate these uses because they are pertinent
to this discussion and should be considered.

Ist~order_sp_il_5~r~e~~' Very intensive planning for purposes that require appraisal
of the soil resources of small areas. The map units are highly refined and for
exmple  provide accurate soils data for such uses as showing the soils of experi-
went plots and predicting sites for individual homes.

2nd Order Soil Surveyor. Operations planning for purposes that require appraisal
af~m~~~-~~sources'-~or  making predictions of the suitabilities of soils for use,
their needs for management OF treatment in a given use. Planning will involve
predicting specific uses and treatment of discrete tracts of land but not site
selection for structures.

3rd Order Soil Surveyor. Applicable for general planning of county or multicounty
planning districts and planning areas of extensive uses such as some extensive
rangelands and arid lands. Not designed for interpretation for tracts of management
size in intensive use.

. .

4th Order Soil Survey>~. Broad planning applicable to multicounty planning, large
~~so'~'B~~~-~~~~;~-~tatewise  planning and large state planning districts. *_

5JL .order~soil~.~su~_v_e~.. Very broad planning applicable to predicting major land
uses in regional and state planning.

.
It is obvious from the definitions of 1st and 2nd order soil that examples of soil
survey interpretations need not be mentioned in this discussion.

The design of map units, whether phases of soil series or soil families, in 3rd
order soil surveys will predicate the types of interpretations that can be made.
Interpretations made in map unit descriptions should confornl to the above defini-
tion.

Soil interpretations that might  be considered are those concerning potential ir-
rigated cropland; rangeland uses including range site determinations, range
seeding, methods of seeding, etc.; woodland uses including time site indices,
harvest methods, etc.; general planning for road location and construction;
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general planning for water lllanagenient  practices; resource nlaterials; wildlife
habitat suitability. Specific planning for road construction, irrigated cropland,
and water nlanagenlent practices will require more detailed soil suweys  and specific
onsite  detailed investigations.

Tabular displays of interpretation data for those survey area legends containing
phases of soil series can be computer generated utilizing SCS-Soils-5 foml data.
A full array of all possible tables and columns nlay or may not be needed, or re-
quired. Thought should be given to selecting only those tables and columns needed
to fulfill the objectives of the soil survey through its useful life. In those
soil survey areas that have only a remote possibility of urbanization thought should
be given to the use of combined tables utilizing only that data that is applicable
to meet the objectives of the survey. Adoption of the proposed SCS-Soils-5A form
will also FNrovide additional tabular display possibilities.

At the present time, tabular. displays of interpretation data for those survey area
legends corltaining phases of families must be 'hand' constructed. Interpretative
data for soil families used to be recorded for computer tabular recall. This
practice has been stopped for one reason or another.

Fanlily  criteria has a strong engineering bias. As such, it lends itself to
selected cr#gineering interpretations. Depending upon the phases recognized, it is
conceivable that, within the criteria limits of the family, nleaningful  tabular
engineering interpretations can be presented in much the same manner as those for
phases of soil series. Sonle engineering interpretations are beyond the scope of
map units consisting of soil families. These should not be made.

Present plans call for a review of interpretations of all members of selected
faiilies.  This review will serve several purposes: (1) To deternline the ade-
quacy of Taxonomy criteria at family and higher categorical levels. (2) To test
the classification of all of the family members. (3) To test and determine
possible fanlily  phase criteria that nlight  be utilized to obtain unifornl interpre-
tations at the family level (at least within major land resource areas). If these
can be detentlined  with a relatively high degree of consistency, it is entirely
possible these interpretations may once again be placed in computer storage.

The conllnittee  recoilirmends  a review of stored SCS-Soils-5 data of all members of
selected fdnlllles to deternline whether or not valid selected interpretations can
be nlade for phases of families.

The design of mapping units in order 4 and 5 soil surveys, depending upon the com-
ponents, necessitates only broad land use planning interpretations. A possible
exception might be where phases of families are used in order 4 soil surveys.
This will depend upon field procedures utilized in completing the survey, but is
essentially sinlilar to the prior discussion.

Some of the interpretations that nlight  be made include rangeland uses whether
utilized by cattle and sheep, reindeer or caribou, deer, etc.; potential cropland,
whether dryland  or irrigated; woodland, whether con~nercial  or nonconvllercial;  wild-
life habitat; and watershed management.

Development of specific guidelines for making soil survey interpretations for
phases of subgroups, great group, suborders or orders would, of necessity, depend
upon the nature of the area being surveyed. A paint must be made at this time.
There are very few interpretations that can be made at the order level. These
increase in nunlber  with each successive taxonomic level because of the finite
soil properties used to differentiate each. Regardless of the level of abstrac-
tion, the salne interpretations must be made for all soils with the same classifi-
cation unless specifically nlodified by phasing.

All tabular displays for these surveys, of necessity, Imust be "hand" constructed.

It is the conllittee's reconnlendation  the work of this comulittee be continued.

60



APPENDIX 1

FEATURES OR CHAFWTERISTICS. CRITERIA, AND RATINGS TO
DETERMINE THE SOIL POTENTIALS FOR THE PRODUCTION OF

IRRIGATED CROPS AND TREES IN NEW MEXICO

(1 = least favorable; 5 = mod. favorable; 10 = most favorable)

Surface texture

Permeability

Total available water
capacity in rooting
depth

Soil temperature

Growing seasons (days)

Depth to water table

_ .

Organic carbon
.

Calcium carbonate
equivalent within
rooting depth

PH

deep 4Oi"
mod. deep 20 - 40"
shallow 10 - 20"

coarse
mod. coarse
medium
mod. fine
fine
coarse frag. >15i,

very slow <.06
SlOW 0.06 - 0.20
mod. slow 0.20 - 0.60
mod. 0.60 - 2.00
mod. rapid 2.00 - 6.00
rapid 6.00 - 20.0
very rapid >20.0

high
medium
1OW
very low

>7.5
5.00 - 7.5
3.75 - 5.0
c3.75

<47'F
47 - 59'F
59 - 72'F

,180
140 - 180
(140

<IO”
10 - 20"
20 - 40"
>40"

high
medi urn
1OW

,2.5x
0.6 - 2.5%
<0.6?’

>40%
15 - 40%
(15%

>9.1
8.5 - 9.0
7.9 - 8.4
6.1 - 7.8
5.1 - 6.0
(5.1
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@.~tt~?s  or Characteristics

Basic Characteristics (Continued):

Criteria__._

Mineralogy montnnrillonitic
mixed
carbonatic
gypsic

K factor (use when slopes
are greater than 2%)

c.20
.20 - .37
c.37

Map Unit Features:

Slope Cl - 1%
1 - 3%
3 - 5%
5 - 9%
>9x

Erosion hazard slight to moderate
high
very high

Flooding none or Paw
occasional
frequent

Stoniness/rockiness none
stony/rocky
wry stony/very rocky
extremely stony/extremely

rocky

Salinity (4 nho
4 - 8
a - 15
>I5

Wind erodibility group >5
3, 4, 4L
1. 2

6
10

d

i

10

:

10
a
6
4
I

10
5
I

10
7
1

10

:

1

10

:
1

10
7
3

,

.
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APPENDIX 2

Guides for preparing soil potential ratings for crops and non-crop interpretations
have been proposed by the SCS (Soil Survey Manual, draft; Advisory Soils-13, 1977). These
guides suggest wme input of management to obtain semi-quantitative ratings, and such
numerical ratings of soils are beneficial to the soil user and the land use planners.

Inherent in such calculation of numerical ratings is a list of criteria which are
necessary to rate a particlar  soil for a specific use. These criteria have been proposed
for the Nistosols  (South Technical Service Center) and for maize (Nichols, 1975; Bartelli
et al., 1974). These studies should be reviewed.

Search of the literature far various crops, especially those of the tropics, does
not give adequate information. The lack of precise published information may be due to
the diversity of the soils, different varieties of a crap, and differences in climato-
logical requirements.

The list of criteria could, therefore, be prepared in such a way that the above in-
forwation  be compiled by referring to pertinent research results or by consulting the
specialists who are thoroughly familiar with a crop or a specific use. TVKw$arHz_ciE
of. a t_able_  of the criteria could then be a major contribution of this committee.

The semi-quantitiative ratings could. furthermore, become more useful if they could
show the degree of performance, for example, "x" kg per ha per year with a given amount of
input.

.

.
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Chugg - Did the rangeland management interpretations on the proposed SCS-Soils-5A
fern have an input frMn BLM personnel?

Langan  - Yes, these were suggested by Byron Thomas. It is also proposed that both
the Forest Service and BLM will review, not only the proposed SCS-Soils-SA  form
but the criteria for rating the various interpretations prior to formal submission
to Washington for approval.

Naphan  - Is the proposed SCS-Soils-5A form a supplement to the SCS-Soils-5 form?
Erickson - Is the proposed SCS-Soils-SA fornl a duplication of the SCS-Soils-5 fonn?
Langan  - The proposed SCS-Soils-SA form will be used in addition to, or in lieu of

the SCS-Soils-5 form. Entries made  originally on either of these farms need not
be duplicated again on the second forni to be completed. The ccmputer can fill
out the necessary omissions to complete the second form.

The proposed SCS-Soils-5A form will provide and improve interpretations for wood-
land and rangeland areas where urbanization is limited or unlikely.

Richlen  - Will sediment yield frw roads be treated? Road surfaces yield the most
sediment in forest lands.

Langan  - At this time it is not contemplated. It will be discussed prior to finali-
zing the form.

Anderson - It is difficult for the Forest Service to obtain SCS-Soils-5 form data.
Langan  - It is as easy for the Forest Service to input data and obtain tabular inter-

pretations data as any state office within the SCS. Far example, we obtained and
corrected all of the interpretation tables for the Piedra Area, Colorado, interim
Forest Service report during 1976 and will use these same tables in the publication
in the regular series later this year.

Naphan  - We object to the statistical connotation to precision mentioned by other
conrilittees.

Nettleton - Question the validity of "narrowly" and "broady"  defined map units.
Larson - Most users may not know what is meant by "narrowly" and "broadly' defined

man units.
Richlen  - We must write for the public, not to ourselves.
Heil - Use a map to explain what we mean by "narrowly" and "broadly" nlap units.

Naphan  - How can a slide hazard rating guide be written? Recording where past slide
events have occurred in map units is the most we should do.

Richlen  - We make these ratings all the time in our surveys.
Naphan  _ What criteria do you use?
Richlen  - Slope, soil, geology, climate, etc. are used.
Naphan  - I do not question the need for this interpretation, but what criteria is to

be used to get consistent interpretations?
Simonson  - Documentation of past slide events  is important.
Richlen  - Meggahan is conducting a 5-year  study to evaluate slope stability. This

can be very helpful in establishing criteria.
Larson - Are ratings to be made for shallow events? There have been several sets of

criteria utilized in the past, but all have been subjective. These have not proven
to be very fruitful in the soils discipline.

Gross Rating guide for slope stability used in Region 10 works well.
Richlen  - Several forests have been mapped at order 3 level. Our engineers are

moving road locations out of those areas designated as slide prone. Frcm this it .
can be construed they are accepting our slope stability interpretation.

Simonson  - Soil surveys have not always delineated obvious lllass  nlovenlent  areas.
Daniels  - Mdp only those areas  that are unstable by discrete phasing. This can then

be described in the map unit description. An alternative would be by use of de-
fined spot symbols--one symbol for each 2 to 5 acres depending upon scale.

Erickson - Soil series can and do differ in their potential to slide within a
delineation.

Langan  - This can be phased.
Anderson - I believe the committee has been given an improper charge. The Forest

Service in California no longer makes this interpretation in conjunction with
their  soil surveys.
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11. ~~. 1975. Chemical  and physical properties  “f soil  snmy’lcs  f r o m  a  c o a l -
b e a r i n g  f o r m a t i o n  i n  S a n  J u a n  C o u n t y ,  NPW PIexico. NPV El<!XiCO  ,,gril..  hp. St”.
Rcs. R e p .  2 9 4 .

12. scs. 1 9 7 1 .  Suitability  r a t i n g s  o f  ~011s as s o u r c e s  o f  t o p s o i l .  *Jo Guide f o r
i n t e r p r e t i n g  e n g i n e e r i n g  uses of soils. tl. s .  Government  printing  O f f i c e ,  k’;,sh
ilrgton, D. C. p .  4 4 .

13. _ 1 9 7 3 . K e n t u c k y  g u i d e  f o r  c l a s s i f i c a t i o n ,  u s e ,  a n d  vegetative tr~‘al
mcnt o f  s u r f a c e  m i n e  s p o i l .  L e x i n g t o n ,  Kmtucky.

14. “.d. so11 i n t e r p r e t a t i o n s  for strip-mined  land. F a r g o ,  North D a k o t a .
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Cover-soil  selecrion  11______

Texture class (1,2,3,6.9,11.12,
14.21) 41

EC (1,2,6,9,11.12,14,~1)
ESP (2.3.9.14)
Stoniness  class (3.12.14)
Slope (2.3,9,12)
Coarse irqments (2,12,14,21)
Thickness (2,3,9,12)
PH (1,2,6.9,11.21)
mist consistence (12,14)
Drainage  (3.12)
SAR (1,2,6,21)
Water-holding ca,mcity (1,2,3)
Inherent fertility (14)
Lime content (1.9.11.21)

. Weatherability  (3)
Saturation E (1.6.21)
B (6,
org.& matter (1.9.11)
Se
Clay m;nera1ogy  (1.11)
Aggregation (9)

p9 (1,2,3.6.10,!7)
Tcxrure (1,2,6,10,21)
E C  (1.2.3.6.10.21)
SAR (1,2,3,b.10,21)
Acid-base account (17)
Extractable  K, Ca. Hp.. P (17)
Ricarbonntc-P (17)
Material  type (1.17)
Rock slaking (17)
Lime requirement (17)
Total elemental  Al, Fe. %I, CU.

in. Cd. Ni. Ch. Pb (17)
Avaii. Fe, Ck,  &I. 271; Cd, Ni,

Fb, Hg. SC, !+I, B. X03, XI4 (6)
ESP (1.6)
Saturation % (1.6.21)
"03 (21.6)
SO,- (21)
C.m3 F! (l.lC)
Available water (I)
Hydraulic conductivity (1,3)
Clay mineralogy  (!)

pH (5,13.15,16,18)
Texture (5,13,16.18)
slope (5.13.15.18)
fradibility  (5.18)
Stoniness (5,13,15,18)
Coarse fragments (16,l.S)
Fragment rock type (5.16.18)
Base saturation (18)
Organic matter (18)
Rock hardness (180
FragmenC size (18)
T"XiC trace elements (18)
Shrink-swell  (18)
Drainage (18)
Ferrilify (18)

Land use (5j
Depth (5)
*ggregation (5)
vegetation (5)
Color, mottling (16)
Fabric (16)
Temperature (16)
S&R (6)
Saturation water % (6)
CaSO4 (6)
N. P. K (6,211
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4/ Prepared by A. .I. E r i c k s o n .  T .  B. ~utchin~s, a n d  w .  D. ktt,r~on
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1. Nielsen. R. F., and Pctersnll,  H. 8. 1972. Treatment  Of mine  failings to promote
veptative stabilization.  Utah *grit.  Exp. stn. Bul. 485.

2. Priest,  T.  w., Pannel,  J. P., Nelson,  H. E., and Bradford,  6. R. 1971. Environ-
mental  effects  of mint tailings in Saguache  County. C o l o r a d o .  Agron. Ahst.,  1971
*no”.31  legs. of the soi,  SC<.  sot. of Amer.,  p. 172.
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Techniques for weasuring  source  an*  Yield  of Sediment
cmmnittee  6

The  following charges were given to the committee:

1 .  A s s e s s  u s e  o f  s o i l  e r o d i b i l i t y  “amograph  d e v e l o p e d  b y  k’ischmeier  for  develap-
ing soil e r o d i b i l i t y  f a c t o r  (K) in t h e  U n i v e r s a l  S o i l  L o s s  Equa~io”.

2 .  A s s e s s  a n d  c”me”t  on criteria p r e s e n t l y  u s e d  to d e v e l o p  c r o p p i n g  a n d  m a n a g e -
m e n t  f a c t o r  (C) i n  the Universal  Soil Loss Equation.

T h e  c h a r g e s  to this C o m m i t t e e  suggest first it  comc”r on its t i t l e  a n d  e m p h a s i z e  rChe
n e e d  f o r  c a r e  a n d  p r e c i s i o n  in the u s e  o f  c e r t a i n  corn”“”  t e r m s  u s e d  i n  s o i l  c o n s e r v a t i o n .
‘The  t i t l e  i s  “Techniques  f o r  Waswing  Source  a n d  Yi,eld of S e d i m e n t . ”  T h e  curre”t  c h a r g e s
will  coofine us C o  t h e  “ s o u r c e  of s e d i m e n t ” ;  w e  will n o t  c o n s i d e r  “yield of sedimrnt.”
T h e r e  i s  a  t e n d e n c y  f o r  some of our t e r m s  t o  b e  u s e d  Inoscly. We should  bear  in mind the
“leaning  Of erosi”“,  soil-loss, a n d  s e d i m e n t  or s e d i m e n t  y i e l d . E r o s i o n  i s  s i t e - s p e c i f i c
a n d  refers to t h e  dftnchment  a n d  mo”ement  o f  s o i l  m a t e r i a l  f r o m  or w i t h , ”  a  s i t e ;  s o i l - l o s s
i s  the n e t  !n*“elllcnt  o f  s o i l  material  from a  specified a r e a . a n d  i s  often n o t  equivalent  to
t,x e r o s i o n  sufferc<,. Sedimenr-yield  and s e d i m e n t  d e l i v e r y ,  a s  t e r m s ,  r e l a t e  t” overland
w a t e r  bonm trmsport o f  d i s p l a c e d  s o i l  m a t e r i a l  o u t s i d e  of i t s  a r e a  o f  origin.  Y i e l d
implies delivery t” a  w a t e r  t r a n s p o r t  eystem o r  t” a  basin i n  w h i c h  wdinIe”t collects.

F e w  of the  s ta tements  to be  made  by  the  Commit tee  a t  th i s  r ime C R”  b e  c o n s i d e r e d  f r e s h
or n e w  i n  a s s e s s i n g  t h e  utility  a n d  a p p l i c a b i l i t y  o f  t h e  U n i v e r s a l  S o i l  LOSS  Equatioo
(“XE). R e c e n t  canferences a n d  w o r k s h o p s  h a v e  swimarired well the current  s t a t u s  o f  t h e
srience a n d  a r t  o f  e r o s i o n  s t u d i e s . Noteworlhy  o f  these w a s  the Matinnal  Co”fer~“cz=  0”
S o i l  E r o s i o n  a t  P u r d u e  ““i”emity  in ELly 1 9 7 6 ,  h e l d  in h o n o r  o f  W. H, Uischmei~r, a n d
riy,rted  in it6 proceedi”@  p u b l i s h e d  a s  S p e c i a l  Reeport 2 1  - “Soil E r o s i o n :  P r e d i c t i o n  a n d
CO”trOl” - b y  t h e  S a i l  C o n s e r v a t i o n  Society  of Amerira.

l’be s o i l  l o s s  e q u a t i o n  h a s  r e c e i v e d  w i d e  a t t e n t i o n , a n d  e i t h e r  wholclwarted  o r  g u a r d e d
a c c e p t a n c e  a n d  a p p l i c a t i o n ,  t h r o u g h o u t  the w o r l d  s i n c e  i t s  i n t r o d u c t i o n  i n  1 9 6 5  tbmugh
U S D A  Aericultural  Handbook 282. As we know, i t  i s  a  nwans o f  calculating  a  long tFrIn
a v e r a g e  e x p e c t a t i o n  o f  s o i l  l o s s , thro”@ sheet a n d  rill e r o s i o n ,  f r o m  a  s p e c i f i e d  l a n d
a r e a  u n d e r  know”  or expected  r a i n f a l l  a n d  s i t e  c o n d i t i o n s . I ”  e q u a t i o n  form iL StaLPS
A=RKI.SCP.  w h e r e  A  i s  t h e  a v e r a g e  s o i l  l o s s  ( t o n s / a c r e )  e x p e c t e d  f o r  a  g i v e ”  p e r i o d  o f
erosivity  e x p r e s s e d  b y  R, t h e  r a i n f a l l  f a c t o r . K i s  the soil-erodibility f a c t o r ,  L i s
ttie surfacr  slope-length factor, S  i s  the surface  slope-gradient factor,  C i s  the c r o p -
mnagement  f a c t o r ,  a n d  F is t h e  e r o s i o n  c o n t r o l  p r a c t i c e  factor. me general  appeal o f
t h i s  c o n c e p t  lies in the ,,se o f  r e a s o n a b l y  ~racfica1,  m e a s u r a b l e  parametrrs that have
bee” show s t a t i s t i c a l l y  significant  i n  relation to s o i l  loss ,  and i n  i t s  flexibility Of
a p p l i c a t i o n  t o  ninny technical c o n s e r v a t i o n  q u e s t i o n s , the answers to which p r o v i d e
ma”a%emc”t  g u i d e l i n e s .

. .
The 0SI.E was d e v e l o p e d . “alues for the f a c t o r s  d e t e r m i n e d ,  a n d  prrdictio”  a c c u r a c y

c h e c k e d  from datil r e p r e s e n t i n g  2 3 0 0  p l o t  y e a r s  iron  1 8 9  f i e l d  p l o t s  in fhn U . S .  W e  are a l l
w e l l  a w a r e  t h a t  t h e  preponderence  o f  t h e s e  d a t a  c a m e  f r o m  t h e  c e n t r a l  a n d  e a s t e r n  p a r t s  o f
t h i s  country.  Nence, a ”  u n c e r t a i n t y  h a s  e x i s t e d  i n  t h e  vest as to t h e  u n q u a l i f i e d  u s e  o f
t h e  s y s t e m  u n d e r  wester” c o n d i t i o n s . T h e  k e y  c o n c e r n  l i e s  i n  t h e  assignment of K v a l u e s  to
t h e  t h o u s a n d s  o f  w e s t e r n  s o i l s  w i t h  v e r y  l i m i t e d  d a t a  a v a i l a b l e  f o r  t h i s  purpose. K v a l u e s ,
in f”r”, a r e  k e y  t” o b t a i n i n g  good estimates  o f  c o n s e r v a t i o n  p r a c t i c e s  “sing USI.C.

T h e  “on~ograph, prrrpared  by Wischmeier in 1971,  o f f e r e d  a  s y s t e m a t i c  appraach b a s e d  0”
u s e  o f  f i v e  CO~O” s o i l  p r o p e r t i e s  n o r m a l l y  a t t a i n a b l e  o r  cnpable o f  r e a s o n a b l e  e s t i m a t i o n .
Hove”er,  this to” w a s  b a s e d  o n  nonwestern da ta  and  ““certainries  r e m a i n e d . Selected work
groups  of spccia,ists  f r o m  the w e s t e r n  r e g i o n ,  t,,e MS, SCS,  and  USPS have e n d e a v o r e d  t o
a d j u s t  the f a c t o r  v a l u e s  u s e d  in IISLE a n d  t h e  “omograph. summary Of thlr work i s  i n
Technical  NoLe  - CO”ser”atio”  hgrO”Omy  NO.  3?,  1 9 7 4 , “Universal  Sail Lose Equation,”  WTSC-
SCS-US”*,  a n d  in v a r i o u s  s t a t e  g u i d e s  ( i . e .  - “Guides  for  Eros ion  and  Sediment  Cont ro l  in
C a l i f o r n i a , ”  1 9 7 5 . SCS-USOA). The  products  have  provided  some a d j u s t m e n t  t o w a r d  w e s t e r n
c o n d i t i o n s .
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Article  “III. A m e n d m e n t s  to the By-Laws

T h e s e  B y - L a w s  m a y  b e  a m e n d e d  b y  a  two th i rds  major i ty  vow at a regular meeting,
p r o v i d i n g  t h e  a m e n d m e n t s  were p r e s e n t e d  f o r  d i s c u s s i o n  a t  t h e  p r e v i o u s  r e g u l a r  m e e t -
i n g . C”“fe”t of the a m e n d m e n t ,  01 a m e n d m e n t s .  m”sf be made k”owl f” m e m b e r s  absent
f r o m  t h e  d i s c u s s i o n  meeting.

Prepvred a n d  f o r w a r d e d  f o r  approval by the By-l.aws  S u b c o m m i t t e e ,  CSSC, 10,18,74

B y - L a w s  a c c e p t e d  b y  CSSC, 12/10/74

Amendments -

7/T/77 Article I I I ,  Section 4 .

“d S o i l  S c i e n t i s t .  S t a t e  O f f i c e ,  B u r e a u  o f  L a n d  Managemeot, WDI.
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western  Technical  Work Planning  Conference
of the

Narional coaperative  soil survey

Phoenix, Arizona
February  9-13. 1976

Conference  Agenda

@d~~pbr”ary  9 - Cactus  Room

Chairman - C. Guernaey

8:00-9:oo bkg**tration

9:00-9:15 A n n o u n c e m e n t s  a n d  Introductions

9:15-9:30 Welcome to Arizpna - T. C. RockenbauSh, State Cooaervationist,
SCS, Arizona

9:30-9:45 Ao Overview of the Natural Resources of Arizona - C. R. Stairs.
Dean, College of Agriculture, "niv‘x*ity of Arizona

9:45-,o:oo Recess

10:00-lo:30 OQWatiOtlS Management in the Soil Survey Program. K. L Williams,
Director. Vest Technical Ser"Ice  Center, SCS

10:30-11:30 The National Soil Survey Program - W. H. Johnson, Deputy
Administrator for soil Surveys, SCS

11:30-12:oo Discussion Period

12:00-l:oo Lunch

1:00-3:40 Discussion  Croups - Walnut. wisteria and mgno1ia Rooms

3:40-4:oo Recess

4:00-5:20 Discussion CKwl!Js Continue

Tuesday, February 10

a:oo-10:40

10:40-11:oo

11:00-12:20

12:20-1:30

1:30-2:50

2:50-3:lO

3:10-4:30

4:30-5:oo

Discussion  Gro”ps  continue

Lunch

Commfttee  Chairmen meet with Recorders
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~~d~~~d~~,February  11 - Cactus  R o o m

chairman  - T. HutchinSs

8:00-8:30 Status of Soil Surveys in the West - J. M. Williat”s

0:30-a:45 developments  in the Bureau of Reclamation - W. B. Peters

8:45-9:30 Committee  t4eetings

9:30-5:oo Field Trip - Tour Leaders - D. Hendricks, J. Jay, N. Openshaw,
D. Richmond and C. Williams

Part ic ipants  wi l l  leave  the  morel  at 1O:OO 8.~. and travel by
b u s  to the Salt River Project. H e r e  we will Set the story of
the c o l l e c t i o n .  s t o r a g e  and distribution  of Water  for use i n
the “alley of the Sun. L u n c h  i n  t h e  SRP c a f e t e r i a .  Enmute  to
the  Photnix sevaSe treatment  p lant  the  group will atop to see
a n d  discms  some representat ive  so i l s  in  the  val ley .  At  the
sewaSe plant we will’aee  an application of the ASS Flushing
Meadows experimenta  to the Phoenix sewage treatment operations.

Chairman - G. Nielsen

S:OO-S:30 Experiment Station Reports - University Soil Survey Leaders

8:3O-a:45 Forest  Serv i ce  Report  - E. H. Richlen

8:45-9:00 Bureau of Reclamation Report - 0. R. Harju

9:00-9:15 Rureau of Land HanaSement  Report - James Hagihara

9:1*-9:30 Bureau of Indian Affairs Report  - Donald Jones

9:30-9:45 Discussion Period

9:45-1o:oo Recess

10:00-1l:OO  Committee 1 Report - HodernizinS Soil Survey Publications -
Dick mver

11:00-12:OO  Committee 2 Report  - Improving Soil Survey Techniques -
C .  It. simonson

1:00-2:oo

2:00-3:00

3:00-3:15

3:15-4:15

4:15-5:15

Chairman - J. Allen

Committee 3 Report  - Waste Disposal an Land -
W. D. Nettleton

C o m m i t t e e  4,Repmt  - Water Relations in Soil - J. R. T a l b o t

Recess

M e a s u r i n g  a n d  ,,onitorinS  Soil Salinity - J. D. Rhoades,
“. S .  Sal in i ty  Laboratory

Committee  5  Report  - General  soil Haps.- D. stening
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Fruy - Februau - C a c t u s  R o o m

C h a i r m a n  - D.  Hendr icks

8:00-9:oo C o m m i t t e e  6  Report  - S o i l s  a n d  S o i l  M a t e r i a l s  D i s t r i b u t e d  b y
M i n i n g  O p e r a t i o n s  - A. R. Southard

9:00-1o:oo C o m m i t t e e  7  R e p o r t  - Soil Survey  I n t e r p r e t a t i o n s  - Tomie  H o l d e r

10:00-10:15  ReceSS

10:15-,I:15  Comictee  8 R e p o r t  - S o i l  S u r v e y s  f a r  W o o d l a n d ,  Rangeland a n d
W i l d l i f e  - F. F .  P e t e r s o n

11:15-12:oo Business Meeting



c

.

Committee Assiaments
western Work Planning Conference
For The Cooperative SOi1 Survey

1976

comittee  1 - Moderniz_tng  Sail survey Publication

I.. N. IanRan
R. F. Mitchel
I.. D. ciese
.I. Hagibara
Kermit Larsen
8.. T. tkurisse
6. A. Nielson
R. cilkeraon
Dick Huff
.I. Jay
R .  W. Nayko

Charge 1. Prepare models  for 6011  f o r m a t i o n  s e c t i o n  With special a t t e n t i o n  to
ma,or land r e s o u r c e  areas or land r e s o u r c e  r e g i o n s .

Charge 2 . Prepare examples of  format  appropriate  for  the publicat ion of  the
d i f f e r e n t  orders of aoil s u r v e y .

Charge 3. Develop  format  for  sail surveys that  cover an area  of  unique manage-
menu  such as a Nationel  Fores t  Area .

Charge 4. Summarize problems experienced With the new map procedures and new
t e x t  procedures. Prepare recomwndations on bow to correct problems.

c. H. simonson,  Cha*rmJ”

H. A. Fosberg
P. C. Singleton
R. Dierking
E. M. Richlen
Jerry Anderson
Don Stelling
S .  Rieger
D. Richmond
v .  mgie
H. “augb
M. taller

Charge 1. I n v e n t o r y  remote s e n s i n g  rechnlques  being used or tested in the
region and evaluate  p o t e n t i a l  for a p p l i c a t i o n  of soil  surveys.

Charge 2 . Evaluate  the use of  over-f l ights  as  a technique  fo r  improv ing
and accelerat ing soil  surveys.

Charge  3. hinluate the uze and app:icetion of slope maps prepared by USGS
for improving legend design and accuracy of mapping.

4



~omm‘ttce  3 - Waste  Disposal  on L a n d

w. D .  Nettleton, Chairman

R. D .  Heil
H. Ikawa
D .  H. H e n d r i c k s
_I.  Nishimura
D .  J o n e s
J .  Allen
0. F .  B a i l e y
E .  N. Richlen
T .  El. Butch‘ngs
c. otte
E. A .  Napha”
J. J a y
M. Openshaw

Charge  1 . ~seess the a d e q u a c y  o f  s o i l  p r o p e r t i e s  s e l e c t e d  88 guide  c r i t e r i a
b y  r a t i n g s  s e l e c t  b e n c h  m a r k  soils. I n d i c a t e  the k i n d  o f  waste
d i s p o s a l  f o r  wb‘cb t h e  s o i l  i s  be‘“S  r a t e d .

Chnrge 2 . R e c o m m e n d  addltio”.  deletlo”  or c h a n g e  o f  c r i t e r i a ,  i f  n e e d e d .

Charge  3 . P r e p a r e  a list o f  t h e  d i f f e r e n t  k i n d s  o f  wastes a n d  d e t e r m i n e  n e e d
f o r  t h e  d e v e l o p m e n t  o f  guideltnes f o r  s p e c i f i c  k i n d s  o f  waste.

Charge  4 . ASSPBS  cxperimenta, work  now undcrvey  in  reg ion  and  prepare  summary
f o r  C o n f e r e n c e . tCRS c o m p u t e r  f i l e  m a y  h e l p . )

Charge  5 . D e v e l o p  gu‘dellnes  f o r  r a t i n g  o r g a n i c  s o i l s  in t h e  t r e a t m e n t  o f
m u n i c i p a l  w a s t e  water.

Committee  4 - water Relations  in so11

J. R. Talbot, Chairman

H. I k a w a
0. R .  ,,ar,u
L. DauSherry
R .  Gi lkerso”
E. Brown
c. A .  Nielson
T .  B .  Hutchings
D .  Gallup
T .  C o l l i n s

#.ssess a p p l i c a t i o n  o f  hydrological,modele  used  by  ARS  a n d  E P A  p e r t a i n i n g  t o
a g r i c u l t u r e ,  l a n d .

Charge  1 . List soi, a n d  l a n d s c a p e  properties  required  f o r  t h e s e  m o d e l s .
I n d i c a t e  those n o t  available  f r o m  o r d e r  2  o r  3  s o i l  surveys.

Charge  2 . H o w  c a n  propertlee needed but  “or n o w  a v a i l a b l e  b e  o b t a i n e d .

E x a m i n e  the appl ica t ion  of  ARS  h y d r o l o g i c a l  m o d e l  USDAHL-74  a n d  E P A  A g r i c u l t u r a l
C h e m i c a l  T r a n s p o r t  M o d e l  (ACTHO)  in  the  so i l  survey .

Charge  3 . Can s o i l  m o i s t u r e  p a t t e r n s  b c  p r e d i c t e d  m o r e  a c c u r a t e l y  b y  uee
of  one of  these m o d e l s .

*
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Charge 4. Should application of HI.-74 he c o n s i d e r e d  f o r  application i n
taxonomic  soil moisture  eegimes.

Charge 5 . Assess  appl icat ion o f  W-74 in the region to predlcr  change  o f
streamflow and overland flow resulting  from chanSe in land use
on a watershed.

Charge 6. Review  def in i t ions  end cr i ter ia  re lated  to s o i l - r a t e r  r e l a t i o n s
in the draft  of the Soil Survey Manual.

Committee  5. General Soil Naps  ( P u b l i c a t i o n  A r e a )_~.~____.

DC.” Stelling, Chairman

R .  F. klitchel
S. Rieger
J. Rogers
R. Kronenberger
R. 0. Heil
6. H. Simonso”
Ii. Havens
D. Kaver
J. Owen  C a r l e t o n
J. Hagihara
John Douglass
Arnold 0. Ness

Charge 1. Assess  where  general soil maps of soil survey area can best be
published. Should it continue to be a par-t of the soil survey
report .

Charge 2 . Recommend scale for Seneral  soil maps in a published soil survey -
1:100.000 has been suggested.

Charge 3 . Develop models of mapping units with special attention given to
discussing Seneral land use and potent ia ls .

Comittee 6 - Soils and Sail M a t e r i a l s  Disturbed by NininS  O p e r a t i o n s_--

A .  R .  Soutbard,  Chairman

3 .  Rogers
T. Holder
E .  Brow”
L. Leifer
G. A .  Nielsen
L. Daugherty
E. Napha”
K. Karscn
J. cl. Carleton
H. Havens
.I. Stroeblein

CharSe 1. Class_ificatian  of Soils  on “ine S p o i l s

a. React to the proposal in the 1975 National Soil Survey
Conference Report that a suborder of spolenrs be established
for  highly  d isturbed so i ls . (Report of the Committee on
classification of Soils resulting  from MininS Operat ions  and
the  Interpretatlans).

6
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b .  Asses s  t he  f ea s ib i l i t y  o f  s e t t i ng  a  l imi t  be tween  Orthenta (or
Spolents)  and Arents at 20 percent  b y  v o l u m e  o f  f r a g m e n t s  o f
d i a g n o s t i c  horizons  in the 10 t o  4 0  i n c h  s e c t i o n .  Would  o t h e r
limitsbe be t t e r ?

Charge  2. Develop cri ter ia  for  interpret ing soi ls  for  the optional  use and
treatment of land affected by mining operations.

a .  D e v e l o p  guide for rat ing soil  material  for  use as f inal  cover for
mined land.

b.  Results  of  invest igat ions of  epecial p rob l ems  encoun t e r ed  i n  so i l s
on  ,,,ine spoils should be assembled for guidance in making in-tter-
pretations.

C. A number of  the cooperators  in  the NCSS are p re sen t ly  invo lved
in making  guide l ines for  reclamation of  mine spoils .  There
appears to  be little or no coordination among the agencies. As-
semble a summary of available guidelines in a form that may be
u s e d  88 a guide for  developing general  s tandards for  al l  cooperators .

committee  7 - soil Survey  Interpretations

T.  Holder, Chairman

C. Kennedy
F. F. Peterson
D, Pease
I.. Langan
D. Huff
0. Bailey
D. Jones
P. C. Singleton
0. R.  Hfx,”
J. Douglass
M. Opcnshav

Charge 1. Prepare models  of  soi l  interpretat ions that  can be made for  order  3.
4 ,  and  5  so i l  su rveys .  Deve lop  c r i t e r i a  f o r  i n t e rp re t a t i ons .

Charge 2. Expand concept of soil potential

a.  Develop l is t  of  kinds of  soi l  potential  needed.

b. Develop example ‘of how to show the “imporvement  needed” to achieve
p o t e n t i a l . Give  apeciel a t t e n t i o n  t o  thin@  t h a t  s h o u l d  b e  i n -
cluded and those that should be excluded.

c. Prepare models of map units descript ions of  various orders  showing
how to incorporate  the “potent ia l”  concept .

Charge 3. Prepare interpretat ion guides for  organic coils using 88 an e x a m p l e
the guides  prepared in  the  northcentral  and northeastern s ta tes .
( T h e  northeastern and nor thcentra l  guides  are found in the 1975
National  Soil Survey  Conference  Report).

Charge 4. Evaluate procedure now used for obtainin; crop yield potential.
Is the present  system adequate  or  should  a n-are  precise procedure
be used.

7



Cormnittee  8 - S o i l  S u r v e y s  f o r  W o o d l a n d ,  Raweland  a n d  W i l d l i f e

F .  F .  P e t e r s o n

c. orte
M.  Fosberg
R. T .  wuriaee
6. Kennedy
S. seay
T. Collins
“. ltugie
R .  Par*o”s
D. Richmond
J. Allen
H. Havens
A .  Southard
J. Stroehlein

Charge  1. I d e n t i f y  m e a n s  o f  m a k i n g  u s e f u l  i n t e r p r e t a t i o n s  o f  multitaxa
6011  mapping units.

Charge  2 . P r e p a r e  w a y s  o f  u s i n g  M P  t e c h n i q u e s  to a n a l y z e  s o i l  s u r v e y s
f o r  use in reBo”cce  planning.

Charge  3 . Study r e l a t i o n s h i p  b e t w e e n  i n t e r p r e t i v e  SroupinSs such a s
r a n g e  81tes.  w o o d l a n d  s i t e s  a n d  ecoloSical  s i tes  and  mappinS
units.

Charge 4 . Ident i fy  the  requi rement  needed in  ‘desiSni”S  a m a p p i n g  u n i t  t o
b e  i n t e r p r e t e d  f o r  range sites, w o o d l a n d  sites, ecoloSica1  sites,
e t c . D e v e l o p  a m o d e l  that  can  be  used  for  a l l .
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The rotton was made and passed that San Diego be selected as the semi-permanent meeting place
for the conference,  beginning in 1978 , with Alaska as  the host  s tate .  I” a s e p a r a t e  m o t i o n ,
unanimously passed,  R.  T.  Meurisse  was selected as cochairma”  of the 1978 conference LO s e r v e
w i t h  Ssmuel  Rieger.

The following resolution was proposed by Fred Peterson and passed unanimously:

“If is  the  sense of  the  conference that  comnittee  chairmen cel l  at  least  one
working meeting of his committee prior LO the  conference.”

Carl  Guernsey proposed the fol lowing resolut ion concer”I”g  the field tr‘p on Wednesday.  The
resolutlo” Passed unanimously:

“Part ic ipants  in the 1976 Western Soil Survey Conference extend their sincere
appreciat‘o”  to Ted Wilson of the Salt River Project and to Dr. Herman Bower
af the ARS for the‘r  c o n t r i b u t i o n  t o  t h e  e”cces8  of the c o n f e r e n c e . ”

Jack Rogers proposed the following re8oluttc.n  which was passed by ma,orlty vote:

wHERE*S  -
the rrport of proceedings  from the National  Soil  Survey Work Planning
Conference does  not  always address itself to Regional Soil Survey Work
Planning Conference Committee reconmendations,

- be it resolved that the 1976 Western Soil Survey Uork Planning Confer-
ence proposea that the National Soil Survey work Planning Conference
give acknowledgement  in their committee reports to the recomnendations
submitted by each Regional Committee and, to the extent passlblc. ad-
dress their comments and recommendations to these Regional Co~nittee
Reports .
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NATIONAL COOPERATIVE  SOIL  SURVEY

I am pleased to participate in your work planning conference for the National Cooperative
SOi1 Survey.  It is  rat t ler  obvious  f r o m  the number of  you who a r e  r e p r e s e n t i n g  other
Federal agenc i e s  and tile agriculrure e x p e r i m e n t  s t a t i o n s  t h a t  thie is truly 8  coope ra t i ve
venture. I f  my  in fo rma t ion  i s  cor~ecr this is the f i rs t  meeting of  this  type in the west
to be at tended by the TSC Director  and State  Conservat ionis ts  other  than  that of the host
s t a t e . “nfortunately  not all of the State C o n s e r v a t i o n i s t s  c o u l d  attend b e c a u s e  of p r io r
schedules . I  am extremely pleased to find this blend of line and staff assembled here
to work toward a common goal of finding ways to accelerate soil surveys and at the same
time improve the quality of maps end interpretations insuring the users of a quality
product .

The demand for  soi l  surveys is  greater  at this time than at any other  period in history l

and can be expected to increase. The need for soil. surveys has bee” brought into sharp
focus by the intense concern  for  lend “se planning. We need to strengthen all our efforts
because of the need to increase the product ion and usefulness  of  soi l  surveys.  They must
be available to meet growing and changing demands from national. state and local levels .

of  government  as well as individuals. It 1s impera t ive  that the soi l  information be
provided in a timely manner. This  wil l  require  the ful l  co?perati”e  effort  of  al l  agencies
present here today,  fully uti l izing al l  disciplines to make the soi l  survey program
mo”e  ahead.  We need to funct ion in a way that vi,1 provide rel iable soil  resource data
in  an unders tandable  farm to  more of the people that can benefit from the date.

Soil survey operation has experienced many significant changes since your last conference
in San Diego tuo y e a r s  a g o . Hany of  the changes are  a  direct  resul t  of  procedures
spec i f i ca l ly  des igned  to accelerate  the publicat ion of  soi l  surveys.  These changes will
direct ly influence the work of all SCS people at this meeting and most of o”f  coope ra to r s .

Far many years field mapping was completed on more soil survey areas than were published.
This resulted in a backlog of  unpublished soi l  surveyi  that  contained valuable information
urgently needed by the users  of  sai ls  data. Also there existed a long lag between
completion of field work and publication. A number of good soil survey manuscripts were
kept an the shelf unpublished for a number of years some as long as 8 or 10 years. This
we could not  tolerate . Ken Grant ,  Administrator  at that time, organized a special group
to examine methods being used in bath map and text manuscripts and determine if there
were  techniques  that could be employed to speed up the publication process.

The task force reviewing procedures for publishing soil surveys made an in depth study
of all phases of work. Nothing was considered too sacred to challenge. A questionnaire
was also sent to several  hundred users  of  soi l  information and their  responses wre
re f l ec t ed  i n  t he  reconnnendations  of the conm~ittee. As a consequence, the task force
report recommended that the format and content of the manuscript be changed and that new
procedures be used in developinS the map manuscript.

The Administrator issued Advisory SOILS-13, June 1974, implementing new procedures for
acce l e ra t ing  sa i l  su rvey  pub l i ca t ion . He stated, “We believe that we have found a way.-__
to publish soil surveys  within 12 months af ter  f ie ld  work is  completed.”  That  was his
goal  then and i t  should be the goal  of  al l  us here today.  At least  if  is  my goal for
which I give strong support and priority.

The  full impact of all the meas”res  could not  be immediate  because schedules  need to
be tempered by what is already in the pipeline, ccmmitments  on o u t s t a n d i n g  c o n t r a c t s .
Also there were fiscal resources and training of people in the new procedures to be ,
considered. A number of the new procedures  needed to be altered for best application and
a few st i l l  are  under  change,  but we are making progress .  I  am urging your ful l
cooperat ion in shif t ing to the new p r o c e d u r e s .

.

Remarks by Kenneth L Williams, Field Representative/Director.  West Technical Service
Center, Portland, Oregon et the Western Work Planning Conference of the National
Cooperative Soil Survey, Phoenix, Arizona, Feb. 9-13, 1976
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The s u c c e s s f u l  imDlementati”n  of the “l&l” t o  a c c e l e r a t e  s o i l  S”r”eY  oublication  is, .
dependent 0” close adherence to sound  n!anagemcnt  principles.  ~0~ust be c0mJ1et0d
on schedule.~~ _~__~_. Also  the schedule  must  be realistic  in the timing  o f  all a c t i v i t i e s  that
will result in publication one year after the completion of field work. We have basic
guidelines  now to direct such a Plan. Many  of the activities must be scheduled before
the so11 s u r v e y  i s  started. And all nust  be scheduled well  ahead “I the last day of the
field mapping.

The changes in cartographic procedures involves principally the elimination of map
f inishing and re lated  edit ing  act iv i t ies . Suitable base maps and overlays with roads,
and other cultural features pre-drafted by cart”Sraphlc  must be available before
field mapping or map compilation. This calls for careful scheduling well in advance
o f  the s t a r t  o f  field work. The availability of photography has been a problem to
date. I am sure Bill Johnson will cover this in depth so I will only add that the
procurement of base maps and overlays must  be carefully scheduled.

Much  of the text manuscript preparation has been automated. Nodular writing is being
used where possible. Press-ready tables of soil interpretations will be printed from
data stored in the Statistical Laboratory in Ames, Iowa. Tables  o f  so i l  interpretat ions ,
however ,  cannot  be printed unless the basic input of SCS-Soils-S’s is made several months
in advance of the date of need. I stroqly urge that  tables  o f  so i l  interpretat ions  for
the named series shown in the legend be obtained early in the survey so the ioterpretations
can be made part of the technical guide and tested before being published. We must
supply the users of soils data with the most reliable data that we can. This is ““e
important way to do it.  I” some instances, s t a t e s  a r e  s t i l l  waitinS until  t h e  l a s t
possible time to request the tables of interpretation. This must be corrected
immediately.

We are still  receiving many soil interpretation records -- the SCS-Soils-5 form -- that
are incomplete  or with errors. It is extremely expensive in both money and time resources
to make the needed corrections. In a number of cases it is rather apparent that the
soil scientist 1s still completing the KS-5 form alone  and other  interested  d isc ip l ines
ha”e no input. This lack of interdisciplinary involvement contributes to the inadequate
interpretations. Al l  interested  d isc ip l ines  must share a responsibility in prepariq
the interpretation form. We choose to believe that this is not the result of the soil
sc ient ist  iSnoring  the other disciplines but the  fa i lure  o f  indiv idual  APO’s  to  provide
this  ass istance . The state conservationist and area conservationist will need to see
that  better scheduling is used that will correct this problem.

This clearly signals the need for more effective planning in soil survey operations. A
deta i led  pro jec t  contro l  system must be developed for each project soil  survey. The plan
must show a schedule for each activity, milestone events that must be met co stay o”
s c h e d u l e  a n d  who  (d isc ipl ine)  wi l l  ha’,c a” input into each act iv i ty .  A  schedule  that
shows the. job and wb” will have an input is a vital fool to be used when preparing
individual  APO’s.

I am happy to state that Arizona has moved ““t on this and has project control ~yste,,,s
developed for several project soil  surveys. The .signal that I received indicates these
systems are well worth the time used in developing them.

I strongly  urge that each of you develop a PCS for all project soil  surveys in your
state .

I t  i s  Serv ice  po l i cy  to  conduct  research  and short Lerm  field inveatiSati”ns  to  improve
soi l  survey  interpretat ions  and c lass i f i cat ion . The Primary objectives of this work are
to  improve  the  re l iabi l i ty  o f  so i l  survey  interprefations. This requires close coordina-
tion of activities and exchange of information between the soil sc~ientist  engaged mainly
in soil survey operations and the soil scientist and SeoloSist  engaged mainly in soil
survey i”“estigati”“G. In the pasr this exchange has not bee” available in many areas.
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me work of this team “ill emphasize increasing the efficiency alId accuracy  o f  ongo ing
sai l  surveys  react ing  to technical  needs recognized  at  district,  area, and state  leve ls .
The  initial phases  of this w o r k  “ i l l  stress  stm=t t e r m  f i e l d  evaluations o f  b a s i c
relationships  between  s o i l s ,  landforms  a n d  surficial  geologic  u n i t s  in areas  where soil
surveys  are  being initiated o= are in ear ly  s tages . An important team function “ill be
on-the-job  tra ining  o f  f ie ld  personnel  in  determining basic  relationships  between  soil-
map. taxonon,ic  and geomorphic unity  where this vi11 help increase the accuracy and
r.fficicncy  of surveys.

As work progresses, needs for more detailed soil survey investigations projects will
be r e c o g n i z e d  to solve  s p e c i f i c  p r o b l e m s  in soil classification. soil correlation,
mapping o= interpretations. Such  pro jec ts  may emphasize  the solution of specific
appl ied  problems o= the understanding of processes of soil formation o= principles of
soil-~eoaorphalogy  relationships that may be applied to the solution of local problems.
Hopeful ly  i f  rhe projects are well designed, they will se=ve to  deve lop  sc ient i f i c  and
technical  ass istance  elsewhere.

The  State  Conservationist  will send =quests  for this kind of technical assistance to
the kTSC Director with a copy to the Director of the Soil  Survey investigations  Divis ion.
The  r e q u e s t  should  l ist :

1 .  &ltU=e o f  a s s i s t a n c e
2. Statement of how the assistance will assist the surveys
3.  I.tst*ng o f  s t a t e  s t a f f  p a r t i c i p a t i n g
4. Estimate of the time needed to complete the task

UpOn r e c e i p t  Of the =equest  from the s t a t e . the WTSC  Director will initiate a TSC review
and give full considerarion  to the cements rece ived  f rom the  SSI Div is ion  Director .  The
t.“rSC  Director will  then notify the o=iSinato=  of thetriisposition  o f  the  proposal  and wi l l
contact  the state conservationist as may be necessary to initiate plans for carrying out
the study.

Details of organizational arrangements, major activities and procedures for obtaining
a s s i s t a n c e  from the soil suwey  invest igat ions  tern are spelled out in  TSC Soi ls
$,en>o=andum-PO-l.

This team will not only  p r o v i d e  t r a i n i n g  to f ie ld  parr ies  in  sails-Seomorphic  r e l a t i o n -
ships but will assist them in gathering  and evaluatinS  so”=ce  re ferences  that  apply  to
so i l  surveys .  Also  the  team wi l l  he lp  develop  liaso” t ies  with  earth  sc ient ists  in
other agencies that deal with soil-geomorphic relationships.

I am convinced this soil research team will prove  very valuable to you in helping solvf
some of your soil survey problems. I encou=aSe  you to make use af this team when you
=ecaSnize  a need o= problem that falls within their program.
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In years pasr, the  tables in a published s o i l  s u r v e y  h a v e  t o l d  a l and  use= a b o u t  h i s  s o i l s
rMi,nly in te=ms Of “ l i m i t a t i o n s ” . Litt le effo=t was made to inform the land user that
many soils,  eve” though  =sted w i t h  “ s e v e r e  l i m i t a t i o n ” , CB” be made s a f e  for use i f  the
land use= is willing to spend m o n e y  t o  m o d i f y  the so i l ,  plan special designs.  or adjust
his way of operat ing. To merely  tell a  l a n d  use= that be bad a problem  “as n o t  enough.
He wanted to know what he could dr about the problem. Consequent ly  ve received loud and
c l e a r  signals f r o m  planrrers of all le”el* chat  a new direction IS n e e d e d  w i t h  ou=  soi,
i n t e r p r e t a t i o n s . If was stressed that we need to adopt ” more posi t ive approach for
presenting soil behavior that will provide alternatives to the land “se= in  both  management
systems and selected land “se. During the past few months there has bee” a” increasing
encouragement  f rom the  Depar tment  and others  for the SCS and other agencies to assunte  a
s t r o n g  roll in advocating  sound  land use d e c i s i o n s , in addit ion to OUT  more treditional
role of  merely present ing the facts  and al ternat ives. The  SCS s t a t e  c o n s e r v a t i o n i s t ’ s
at their meeting a year ago recommended that such land use decisions be based on soil
potentials  developed through a” interdiscipl inary approach using soil eu=veys  and other
n a t u r a l  =eso”=ce  da t a .

We have a loud and clear mandate to extend ou= soil  interpretat ions beyond the identif icat ion
of the kind and degree of  soi l  l imitat ions. lo deeermine  sol1 po t en t i a l s  we  will n e e d
to consider practices that can be used co overcome l imitat ions,  what  they cost  and the
local feasibility. Our  “ p r i m e ” land for different uses i s  no t  un l imi t ed .  A t  t imes  we
need to  know how to use soi ls  with  nloderate  or seve=e  l im i t a t i ons .  Th i s  i s  impor t an t .

In future  surveys,  the  SCS will emphasize a  more posit ive approach called “soil pote~ntial~s”.
We are going to give the land use= more information about soil behavior so that be can
be t t e r  p l an  and  eva lua t e  a l t e rna t i ve  uses of his soil. New s u r v e y s  “ i l l  s t i l l  warn  of
“ l im i t a t i ons” .  bu t  t hey  also will  describe ways to correct  those l imi t a t ions .

Soil  potential  rat ings present  a  comparison of  land-use al ternat ives in s imp le  quan t i t a t i ve
te=ms. T h e  most s u i t a b l e  s o i l s ,  e . g . , sai ls  with l imitat ions easiest  to overcome, will
rate higher  than soi ls  with complex  in t e r ac t ing  l imi t a t i ons  that arc diff icult  to co==ect.
When completed, the system looks simple, sounds simple, but the process of rating is
com”lex. It involves “hvsfcal  and economic considerat ions.  The effects  of  interact ions

IL is now planned to hold a  ser ies  of  meetings this coming fal l  to t rain stzae and ‘KC
cechnirians  in the  uscl o f  s o i l  p o t e n t i a l s . Th i s  wi l l  i nvo lve  a l l  dlsc+_T_i_“>_e_s.  A
committee under the leadership of Durwood  Bal l ,  Resource Conservat ionis t .  vlll organize
the workshops and provide the training.

k’c are presently in the process of updating and revising the Soil  Survey Manual .  The
purpose of  the  So&l Su=ve,4~_~~  is  to provide the fundamental  pr inciples  a”d concepts--___
for making,  interpret ing.  publishing and using soi l  surveys. It is the b a s i c  reference
for the ,p=inciples end concepts on which the National Cooperative Soil Survey is based.
““ring the revision review copies have bee” provided to SCS scient is ts  and cooperators
and many useful suggestions have bee” received.

The  Fifth Draft of the Revised Soil Survey Manual has “ov  bee” circulated for review and
t e s t i ng  t o  all s t a t e s . Eighteen states “exe selected by the Principal Soil Correlators
and Washington Staff  to  give special  a t tent ion to the test ing of  technical  s tandards to
assure a cross section of opinion and experience representing the Land Resource Regions
of the Unlted  States.  A copy was to be provided to agencies that  cooperate in the sail
su rvey  i n  your s t a t e . States  selected in the west  we=e:  A l a s k a

California
Hawaii
MO”W”Zi
Orego”
LItah
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Review drafts prepared by you will be carefully evaluated by the WashinSton  office soil
survey  staf f  and used in  preparing  the final draft of ehe Revised  Elanual.  The  t e n t a t i v e
plan is to have the final draft ready for editing by November 1976 and publication by
June 1977.

The responses to date have been very disappointinS nationwide and the West is no exception.
Responses have bee” very brief and incomplete. I t  a p p e a r s  t h a t  a” indepth  review of
resting  bas n o t  bee” made. Perhaps Chat t i m e  f r a m e  was LO.3  brief.  Whatever, it i s
extremely important that you make an intensive review and testing of the technical
standards. We need to generate the very best product possible to provide guiding
p r i n c i p l e s  f o r  “laking a soil s u r v e y . This can be acccmplished  only by the input and
cooperation of all  agencies here.

As we Sear our proSrams  for the increasi”S  needs of a public that have recaSn,zed  the
need for sol1 infor,na~f,on in making intelligent decisions about land use and n~nagen~nt,
we turn our attention  to more efficient and effective methods for providing complex so11
informaeian. I t  i s  through meet ings  l ike  this that we will sharpen up our delivery
capabilities. The  effort will require a blend of agencies and disciplines. One agency
o r  one d i s c i p l i n e  w i l l  “OC accomplish  i t  a l o n e . Your cooperation, your dedication and
enthusiasm will be “ital.

.

Since  rhe~soil  survey program  is billed as the National Cooperat,ve  Soil Survey and m,
r e m a r k s  thus far have related strongly to the Soil Conservation Service and its role as
lead agency for the program.  I think it’s important that we think for a few minutes about
our mutual interests and cooperation. We have talked a good deal about other users of
soi1 survey information. However, I am aware that many new uses and pressing  needs for
soil survey and interpretative information are receiving much higher priority attention
with  the cooperating agencies. One specific  example  i s  the E!urcau o f  IAnd  Managenient
in the Department of Interi,or. The director has formally contacted us end requested
discuss ion on how  to proceed with acquirinS  soil survtiys on a vast area of National
Reserve Lands. This brings  to us a relatively new set of problems and need for more
spec i f i c  d iscuss ion. We would like to respond to BIH’s  request and I am confident that
we will do our best to respond. However, their needs are of such magnitude that to
accept  the ir  pr ior i t ies  in total would upset our whole proSram and other high p r i o r i t y
efforts in many states. Somehow, some way must be found to find a balance and provide
an effecciw  means o f  address ing  this new and critical need in the MM.  The same  is now
or may be true in the near future with other agencies. This ;lotential IS p a r t i c u l a r l y
siSni,ficant  as we feel more and more the impact of the National Environmental Policy Act.

What this means is that we have to be open, honest and ,xactical  in OUT  coo,xration  and
coordination  e f f o r t s . SC?,  is no different from the rest  of you. We have more  work  than
staf f  avai lable .  Ue have the same kinds of personnel ceiling.  travel  restraints ,  and
f inancial  l imitat ions  as  a l l  the  other  ageocies. We have madc  some long-term conrmitments
tbac were based on the farmer program level end activity. We have OUT  OWL need for soils
data for our resource planning p r o g r a m s . On the other hand, we have the largest staff of
qualified, trained and experienced soil scientists to do the field mappinS, prepare  the
manuscripts and assist in developing the needed interpretations. The BLN and others of
you have every right and reason to expect cooperation from the SCS. My point is that
again this ia not a one  way  s treet . I think it is reasonable for us t” expect  agencies
who have “r can develop the staff capability to comnlit themselves to making the “,axim”m
contr ibut ion  poss ib le  to  the  Nat ional  Cooperat ive  So i l  Survey .  Recause of our re lat ive ly
high numbers of soil scientists,  we have, in one sense, been raided by other agencies
as they have recognized the need for  this  discipl ine. W C have no major objection t”
this, but it is diwoncerting  when  h igh ly  t r a ined  so i l  s c i en t i s t s  a r e  l u r ed  f rom “UT
r a n k s  a n d  t h e n  @“en  ass ignments  in  their  new agency that  contr ibute  very little “I in
no way to the national c o o p e r a t i v e  e f f o r t . I think it is time to take an honest look
a t  t h i s  a n d  s e e  vhat opportunities  exist to realize greater progress.



*nother  aspect  Of this  whole problem WC mu*t  mutually understand is that money  i s n ’ t
cvcrything. We a r e  r e c e i v i n g  a  number o f  o f f e r s  f r o m  a  v a r i e t y  o f  80”rces f o r  i n t e r a g e n c y
transfer Of f u n d s  t o  a c c e l e r a t e  the s o i l  s u r v e y  p r o g r a m . Howsver, with persannel c~eilings
w o f t e n  f i n d  oureelves  l a c k i n g  the s l o t s  t o  e m p l o y  q u a l i f i e d  p e r s o n n e l  to m a k e  use o f
t,re funds offered. I ”  the p a s t ,  m o n e y  h a s  bee” a good m e a n s  o f ,  in e f f e c t ,  buying
p r i o r i t i e s  in the National  Cooperative  S o i l  survey. The way things a r e  now, i t  I S  quite
possible that a d d i t i o n a l  f u n d s  m a y  n o t  be 86 aftrective  a m e a n s  to obtain a  p r i o r i t y  as
i t  has bee” in the p a s t . W h a t  i t  a l l  b o i l s  dovn to t h e ”  i s  t h a t  c o o p e r a t i o n  a n d
c o o r d i n a t i o n  in t h e  p r o g r a m  n e e d  to b e  i n t e n s i f i e d  a n d  m a d e  more v i a b l e  t h a n  e”er b e f o r e .
UC m u s t  r e a l i z e  a n d  u n d e r s t a n d  one another’8 p r o b l e m s  a n d  n e e d s  a n d  j o i n t l y  s e e k  t h e
b e s t  p o s s i b l e  s o l u t i o n . T h i s  must b e  d o n e  w i t h o u t  c o m p r o m i s i n g  or s a c r i f i c i n g  t h e
t e c h n i c a l  q u a l i t y  o f  t h e  w o r k . W e  d o n ’ t  e x p e c t  t o  h a v e  t h e  t i m e  to r e - s u r v e y  a r e a s  in
t h e  “ear  f u t u r e .  so we m u s t  take t h e  t i m e  to d o  i f  r i g h t  a t  t h e  cutset. I a m  p l e a s e d
that g e n e r a l l y  t h e  w o r k i n g  r e l a t i o n s  a n d  r e l a t i o n s h i p s  a r e  g o o d  a t  t h e  n a t i o n a l  l e v e l .
In a d d r e s s i n g  t h e s e  “e”  p r o b l e m s  a n d  n e e d s ,  h o w e v e r ,  the g r e a t e s t  i m p a c t  i s  going to b e
a t  rbe s t a t e  a n d  f i e l d  l e v e l  a n d  “hat  w e  n e e d  i s  u n d e r s t a n d i n g  a n d  p r o d u c t i v e  r e l a t i o n -
s h i p s  a t  tbsse l e v e l s .

I  a m  p l e a s e d  t h a t  s a i l  s u r v e y s  a n d  s o i l  s u r v e y  inforuatio”  h a v e  b e c o m e  i n c r e a s i n g l y
pqular  a n d  are being f o u n d  u s e f u l  in a v a r i e t y  o f  resource  planning  a n d  manaeement
functions. I  l o o k  f o r w a r d  to the  cha l lenge  of  a l l  the  “ew  d e m a n d s  a n d  w i l l  w o r k  f o r
full c o o p e r a t i o n  a n d  s u p p o r t  f r o m  a n d  within t h e  S o i l  C o n s e r v a t i o n  S e r v i c e .  I t ’ s  a
p l e a s u r e  to m e e t  with you.  T h a n k  y o u .
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soil science  and related acti”ities  of Reclamation programs  primarily  relate  to water and
l a n d  r e s o u r c e  d e v e l o p m e n t . T h e y  i n c l u d e  rmltipurpose  l a n d  c l a s s i f i c a t i o n  i n  determining
l a n d  u s e  suitabiliey  for m”lfiab,ecti”e  p l a n n i n g ;  e c o n o m i c  l a n d  classification, wetland  su=-
veys, a n d  d r a i n a g e  a n d  r e c l a m a t i o n  o f  s a l t - a f f e c t e d  l a n d s  o n  e x i s t i n g  i r r i g a t i o n  p r o j e c t s ;
s o i l  charaecerizacion  f o r  i r r i g a t i o n  s c h e d u l i n g ;  revegetacion  o f  l a n d s  d i s t u r b e d  through
c o n s t r u c t i o n  o f  p r o j e c t  f e a t u r e s ;  r e c l a m a t i o n  o f  l a n d s  t o  b e  s u r f a c e  m i n e d  o f  m i n e r a l  depos-
ic6; 6011  i n v e n t o r y  in areas p o t e n t i a l l y  a f f e c t e d  b y  d e v e l o p m e n t  o f  m i n e r a l  r e s o u r c e s ;  l a n d
a n d  wate= a p p r a i s a l s  f o r  e n v i r o n m e n t a l  s t u d i e s ;  r e m o t e  s e n s i n g  r e s e a r c h ;  p r e d i c t i n g  =+qlity
o f  r e t u r n  waterflows  i n t o  d r a i n a g e  s y s t e m s ;  w a t e r  q u a l i t y  c o n t r o l ,  p a r t i c u l a r l y  salinity  of
ma,o= =i”er  s y s t e m s ;  soi1 in”eStFgation  for ottw= a g e n c i e s ;  a s s i s t a n c e  i n  s e l e c t i o n  Of laods
f o r  i r r i g a t i o n  t o  f o r e i g n  c o u n t r i e s  a n d  i n t e r n a t i o n a l  f i n a n c i n g  o r g a n i z a t i o n s ;  a n d  p a r t i c i -
p a t i o n  in i n t e r a g e n c y  a f f a i r s ,  on committees, at w o r k s h o p s ,  a n d  p r o f e s s i o n a l  s o c i e t i e s .  A

p o r t i o n  o f  t h e  l a n d s  s u r v e y e d  f o r  s a l i n i t y  a n d  a l l  t h e  w o r k  o n  s o i l  i n v e n t o r i e s  a n d  reclamn-
tion of lands t o  b e  d i s t u r b e d  b y  m i n i n g  a=e p e r f o r m e d  f o r  t h e  USDI B u r e a u  o f  L a n d  Nanagement
th=““gh  c o n t r a c t u a l  a r r a n g e m e n t s .

It i s  R e c l a m a t i o n ’ s  p r a c t i c e  t o  “Lilize  USDA-scs s a i l  s u r v e y  information  to  the f u l l e s t  ex-
t e n t  p o s s i b l e  i n  a l l  a c t i v i t i e s  f o r  p l a n n i n g ,  c o n s t r u c t i o n ,  d e v e l o p m e n t ,  s e t t l e m e n t .  o p e r a -
t i o n  a n d  maintenence,  a n d  r e h a b i l i t a t i o n  o f  p r o j e c t s . I n  t h i s  r e g a r d ,  R e c l a m a t i o n  i s  v e r y
m u c h  i n t e r e s t e d  i n  t h e  n e w  a p p r o a c h  b y  t h e  S o i l  C o n s e r v a t i o n  S e r v i c e  t o  s o i l  s u r v e y s ,  i . e . ,
t h e  c o n c e p t  a n d  u s e  o f  s o i l  p o t e n t i a l  a n d  r e l a t e d  req~irrments  i n  p r e d i c t i n g  a n d  i n t e g r a t i n g
land  and  management  fac tors .

Preplanning for  Lands  to  be  Mined  of  Coal

T h e  s t u d i e s  f o r  BLM  o n  r e c l a m a t i o n  o f  m i n e r a l  areas a=e  i n  r e s p o n s e  t o  t h e  “ c o a l  r u s h ”  i n
m e e t i n g  tile e n e r g y  c r i s e s . T h e  o b j e c t i v e  i s  to idenrify  o p t i m u m  c o a l - l e a s i n g  s i t e s  h a v i n g
s u p e r i o r  p o t e n t i a l  f o r  r e c l a m a t i o n  a n d  to f o r m u l a t e  l e a s e  s t i p u l a t i o n s .  T h i s  i n v o l v e s  o b -
t a i n i n g  b a s i c  d a t a ;  m a k i n g  e v a l u a t i o n s ;  a n d  d e v e l o p i n g  s t a n d a r d s ,  @delincs. t e c h n i q u e s ,
a n d  a l t e r n a t e  plans f o r  l a n d  r e h a b i l i t a t i o n  and =e~to=ing  v e g e t a t i v e  growth. T h e  p l a n s  i n -
c l u d e  r e c o m m e n d a t i o n s  f o r  d e p o s i t i o n  a n d  t r e a t m e n t  o f  o v e r b u r d e n  a n d  mea~u=es r e q u i r e d  t o
m i n i m i z e  e n v i r o n m e n t a l  i m p a c t s , air  a n d  w a t e r  p o l l u t i o n ,  a n d  t o  p r o m o t e  s a f e t y .  E n v i r o n m e n -
t a l  p l a n n i n g ,  d e s i g n ,  a n d  e n g i n e e r i n g  a=e a  v e r y  i m p o r t a n t  a s p e c t  i n  f o r m u l a t i o n  Where
viable  alternative  o p p o r t u n i t i e s  f o r  e n h a n c e m e n t  a r e  i d e n t i f i e d ,  p l a n s  a=e d e v e l o p e d  as =e-
quested by BLM. Al te rna t ive  land  uses  and  p o t e n t i a l s  m i g h t  i n c l u d e  rainfed agriculture  dif-
f e r i n g  f r o m  p r e s e n t  cove= a n d  e n t e r p r i s e s ,  irrigated agriculcu~e,  w i l d l i f e  h a b i t a t ,  recrea-
tion, homesites,  i n d u s t r i a l  d e v e l o p m e n t s ,  a n d  o t h e r s . I n  t h i s  p l a n n i n g ,  a n a l y s i s  i s  m a d e  o f
l a n d  u s e  p r o b l e m s  a n d  opportunitiee a s s o c i a t e d  w i t h  water p l a n s , recognizing  the n a t u r a l  a n d
B m o d i f i e d  l a n d  b a s e ,  e x i s t i n g  a n d  p o t e n t i a l  l a n d  use p a t t e r n s ,  z o n i n g  r e g u l a t i o n s ,  a n d  gen-
era1  r e l a t i o n s h i p s  t o  e n v i r o n m e n t a l ,  s o c i a l ,  a n d  e c o n o m i c  a s p e c t s  o f  t h e  s e t t i n g .  A l l  p l a n s
d e v e l o p e d  i n c l u d e  an a s s e s s m e n t  o f  cost a n d  b e n e f i t s .

T h e  w o r k  i s  a p p r o a c h e d  o n  an i n t e r a g e n c y  a n d  i n t e r d i s c i p l i n a r y  b a s i s .  R e c l a m a t i o n ,  i n  c o o p -
e r a t i o n  w i t h  t h e  USDI G e o l o g i c a l  S u r v e y .  i s  e x p l o r i n g  a n d  c h a r a c t e r i z i n g  o v e r b u r d e n  2/. su=-
f a c e  a n d  g r o u n d  wate=, a n d  d e v e l o p i n g  and a n a l y z i n g  d a t a  w i t h  r e s p e c t  t o  geolo.qy.  engineer-
ing, p l a n t  s c i e n c e ,  h y d r o l o g y ,  soile. d r a i n a g e ,  econo.nlcs,  ecology,  e n v i r o n m e n t ,  a n d  o t h e r
r e l e v a n t  c o n s i d e r a t i o n s . T h e  investigation  w i t h  r e s p e c t  t o  lande l a r g e l y  i n v o l v e s  c h a r a c -
t e r i z i n g  t h e  o v e r b u r d e n  fo= r e c l a m a t i o n  potential a n d  d e t e r m i n i n g  l a n d  u s e  witability.  I n

J_/ B r i e f  r e p o r t  p r e p a r e d  f o r  t h e  W e s t e r n  C o n f e r e n c e  o f  T h e  N a t i o n a l  Goope=ative  S o i l  S u r v e y
s p o n s o r e d  b y  t h e  U . S .  D e p a r t m e n t  o f  A g r i c u l t u r e ,  S o i l  Con+e=vation  S e r v i c e ,  P h o e n i x ,  A r i z o -
na ,  Feb rua ry  B-13 ,  1976 .
21 H e a d ,  L a n d  U t i l i z a t i o n  S e c t i o n ,  R e s o u r c e  A n a l y s i s  B r a n c h ,  D i v i s i o n  o f  P l a n n i n g  C o o r d i n a -
t i o n ,  E n g i n e e r i n g  a n d  R e s e a r c h  C e n t e r ,  U.S. D e p a r t m e n t  o f  t h e  I n t e r i o r ,  B u r e a u  o f  R e c l a m a -
t i o n ,  D e n v e r ,  C o l o r a d o .
z/ O v e r b u r d e n  i s  t h e  m a t e r i e l  c o n s o l i d a t e d  o= u n c o n s o l i d a t e d  o v e r l y i n g  t h e  c o a l .
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characterizing  ““erburdcil. sufficient  erploration and  drilling are accomplished  to describe
and  collect  representative  samples  of soil and substrata  to a depth below overburden and
coal  (maximum depth of 200 feet). The description  of soil and substrata  characteristics in
relation  t”  land  characterizatir\n  essentially conforms  t” the USDA  National C”“perat*“e Soil
survey procedures. Sampling  of ““erburdf”  at master  sites and  agronomic  laboratory  testi*g
are 0” a romprehennive  basis. At the other explorations and borings,  renresentative  samples
are selected for laborstory characterization  on a screenable bash to confirm  judgment in
field  appraisals.

The first priority  I” the apronomir  laboratory characterization  of soil is directed toward
direct  and indirect meaSureme”tS  to evaluate soil E.truLCture  and its stability,  effective
soil  cation  exchange  cepacity,  and soil reaction. *

After this  is accomplished, the” consid-
eration is given to testing  that confirms  the field characterization, explains the ca”SeS of
phenolena  previously observed or predicted, re”ealQ the presence “f toxic substances  (salin-
ity level,  boron  content,  alkali,  acidity, rcductbn  products, etc.) and indicates meaS”TeS

required to cnpe wit,,  the soil deficiency under eventual field conditions.
r

Sflected  samples  found by the laboratory testing  co represent a range in properties  condu-
cive and  adverse  to establishment of vegetation  are further subjected to greenhouse studies
at the  Colorado Experiment  station,  Fort Collins, Colorado. These  greenhnuse and related
s t u d i e s  a r e  d e s i g n e d  t o  e s t a b l i s h  p o s s i b i l i t i e s  a n d  method- f o r  e s t a b l i s h i n g  vewtation.
where these studies i d e n t i f y  or d e t e c t  u n f o r e s e e n  t o x i c  c o n d i t i o n s  or soil d e f i c i e n c i e s  n o t
s u s c e p t i b l e  t” a m e l i o r a t i o n  b y  e s t a b l i s h e d  p r o c e d u r e s , a  p r o g r a m  o f  applied research  is rec-
recommended.

A  p r o d u c t  o f  the c h a r a c t e r i z a t i o n  w i t h  r e s p e c t  to l a n d  i s  a  r e s o u r c e  m a p  reflectinS  b o t h  t h e
p r e s e n t  condition  a n d  future  c o n d i t i o n s  under alternative  plans for  reclamation  a n d  r e s t o r a -
t i o n . T h e  S o i l  S u r v e y  a s p e c t s  are c o o r d i n a t e d  b y  BLM w i t h  S C S  a t  S t a t e  a n d  l o c a l  o f f i c e s .
T h e  U S D A  F o r e s t  S e r v i c e  S u r f a c e  E n v i r o n m e n t  a n d  M i n i n g  (SEW serves as a consultant to RLM
0 ”  cnordinari””  m a t t e r s .

Concurrenely  w i t h  t h e  a b o v e - d e s c r i b e d  investiSati”n,  t h e  o v e r b u r d e n  i s  a l s o  c h a r a c t e r i z e d
for ge”l”@cal,  h y d r o l o g i c a l .  a n d  enSineeri”S p r o p e r t i e s . T h e  USGS  Is r e s p o n s i b l e  f o r
g r o u n d  water d a t a  c o l l e c t i o n .

T h i s  w o r k  was i n i t i a t e d  i n  1 9 7 4  a n d  c o m p l e t e d  i n  1975  a t  four  spec i f ic  sftes. c o m p r i s i n g
a b o u t  2.000 a c r e s  encb, loca ted  near  Ashland ,  Montana ;  Hannah ,  Wyoming;  Meeker ,  Colorado;
a n d  Kanab. U t a h . S i m i l a r  studies at 61x a d d i t i o n a l  s i t e s  were i n i t i a t e d  l a s t  y e a r  l o c a t e d
“car  “icklns”“,  N o r t h  D a k o t a ;  A s h l a n d ,  Xontana;  Rawlins, Wyoming;  Rock s p r i n g s ,  Wyoming:
Steamboat  Spr ings ,  Colorado;  and  Farmington, N e w  M e x i c o . E x p e r i e n c e  gained to  da te  f rom
t h e s e  s t u d i e s  a n d  c o n s u l t a t i o n s  w i t h  o t h e r s  d i s c l o s e s  r e h a b i l i t a t i o n  o f  d i s t u r b e d  l a n d s  c a n
b e  a c c o m p l i s h e d  u s i n g  p r o c e d u r e s  a l r e a d y  d e v e l o p e d . S o i l  t e s t i n g  a n d  s o i l  f e r t i l i t y  evalua-
iLoo  are suff,ciently a d v a n c e d  t o  p r e s c r i b e  o p t i m u m  m.,nag‘?ment p r a c t i c e s  f o r  m o s t  c o n d i t i o n s
R e s e a r c h  i s  u n d e r w a y  t o  f u r t h e r  d e v e l o p  p l a n t s  f o r  e r o s i o n  c o n t r o l .  T h e  p r i n c i p a l  o b s t a c l e
p r e c l u d i n g  s u c c e s s f u l  r e h a b i l i t a t i o n  o f  d i s t u r b e d  l a n d s  h a s  been the  general l a c k  o f  c o o r -
d i n a t e d  p l a n n i n g  a m o n g  d i s c i p l i n e s ,  a g e n c i e s ,  orSanizati”ns.  a n d  a c t i v i t i e s .  M r .  Hubertus
Mittma” of the USDA  F o r e s t  S e r v i c e  h a s  e m p h a s i z e d  t h e  n e e d  f o r  greater i n v o l v e m e n t  a n d  i n -
c r e a s e d  a c t i o n  b y  p e r s o n s  e x p e r i e n c e d  i n  p l a n n i n g . P r o b l e m s  h a v e  t o  b e  a n t i c i p a t e d  a n d  a l -
t e r n a t i v e s  c o n s i d e r e d  from an interdisciplinarv  s t a n d p o i n t .

~eclamatfon  h a s  a p p l i e d  i t s  a c q u i r e d  e x p e r i e n c e  i n  revegetation o f  d i s t u r b e d  l a n d s  r e l a t e d
to c a n a l  c o n s t r u c t i o n ,  b o r r o w  p i t  e x c a v a t i o n ,  b a c k f i l l  o f  p r o j e c t  d r a i n s  a n d  d a m s i t e s ,  a n d
m a i n t e n a n c e  r o a d s  c o n s t r u c t i o n  a c t i v i t i e s . R e c l a m a t i o n ’ s  a c t i v i t i e s  r e q u i r e  a d e q u a t e  s t a f f
c a p a b i l i t i e s ,  f a c i l i t i e s ,  a n d  a d m i n i s t r a t i v e  “ k n o w - h o w ” t o  c o o r d i n a t e  t h e  v a r i e t i e s  o f  d i s -
c i p l i n e s  a n d  a c t i v i t i e s  related  to r e s o u r c e  d e v e l o p m e n t  a n d  e n v i r o n m e n t a l  p r o t e c t i o n .

.

J_Frigati””  Management__~~_“~~~ Program

T h e  I r r i g a t i o n  M a n a g e m e n t  S e r v i c e s  i s  a  p r o g r a m  d e v e l o p e d  b y  t h e  B u r e a u  o f  R e c l a m a t i o n  t o
d i r e c t  a n d  assist i r r i g a t i o n  a n d  w a t e r  d i s t r i c t s  i n  e s t a b l i s h i n g  programs t o  p r o m o t e  more
e f f e c t i v e  a n d  e f f i c i e n t  u s e  o f  t h e i r  water s u p p l y . I t  iS d i r e c t e d  t o w a r d  b e t t e r  “ “ - f a r m
water m a n a g e m e n t  a n d  t o  e x t e n d i n g  w a t e r  m a n a g e m e n t  t h r o u g h  t h e  d i s t r i b u t i o n  a n d  s t o r a g e  s y s -
tern*. mile the p r o g r a m  w a s  i n i t i a t e d  p r i m a r i l y  a s  a  r e s e a r c h  e f f o r t ,  t h e  b e n e f i c i a r i e s  o f
t h e  p r o g r a m  a r e  e x p e c t e d  t o  f i n a n c i a l l y  s u p p o r t  t h e s e  p r o g r a m s  i n  t h e i r  o p e r a t i o n a l  stages.
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The results  of thcsc  program efforts  will be applied in the design of ncv p r o j e c t s  end  the
rehabilitatio”  of irrigation systems. The  establishment of the  Irrigation Nanagemcnt  ser-
vicus Program  on irrigation and  water districts  is a cooperative effort  with the  Soil Conser-
vation Service and  the State Extension Service.

Colorado  River  Water Quality Improvement Program

me purpose o f  this i”“estFgatio”  i s  t o  develop p l a n s  for controll‘ng  s a l i n i t y  in the l o w e r
reachrs of the C o l o r a d o  River at or b e l o w  p r e s e n t  l e v e l s . The  minera l  burden  of  the  Colorado
River is  the  forcrnost w a t e r  q u a l i t y  p r o b l e m  i n  the b a s i n  and c a r r i e s  b o t h  i n t e r s t a t e  a n d  i n -
t e r n a t i o n a l  imQlicatio”s. C o n t i n u e d  de”eloQme”t  o f  t h e  w a t e r  r e s o u r c e s  i s  cxpccted  to gen-
crate a d d i t i o n a l  s a l i n i t y  i n c r e a s e s  w‘th c o n c o m i t a n t  e c o n o m i c  l o s s e s  t o  a g r i c u l t u r e  a n d  M&I
u s e r s  i f  the s a l i n i t y  i s  not c o n t r o l l e d . N a t u r a l  s o u r c e s  c o n t r i b u t e  most o f  t h e  s a l i n i t y  t o
ttie river. R e t u r n  f l o w s  f r o m  i r r i g a t i o n  a n d  m u n i c i p a l  a n d  i n d u s t r i a l  use6 a l s o  a d d  s i g n i f i -
c a n t  q u a n t i t i e s  o f  s a l t . M o r e o v e r ,  c o n c e n t r a t i n g  e f f e c t s  a r e  p r o d u c e d  b y  w a t e r  e x p o r t s  o,,t
of t h e  b a s i n ,  u s e  o f  water b y  v e g e t a t i o n ,  a n d  e v a p o r a t i o n  f r o m  f r e e  w a t e r  s u r f a c e s .  T h i s  i n -
v e s t i g a t i o n  p r o g r a m  w i l l  c o n s i d e r  i n d i v i d u a l  p r o b l e m  a r e a s ,  d e v e l o p  c o n t r o l  p l a n s ,  a n d  m a k e
specific, r e c o m m e n d a t i o n s  f o r  r e m e d i a l  a c t i o n .

L’ndrr the p r o g r a m ,  f e a s i b i l i t y  p l a n s  a r e  b e i n g  prepared  f o r  c o n t r o l  o f  s a l i n i t y  f r o m  i r r i -
g a t e d  areas,  h i g h  s a l t  i n p u t ,  p o i n t  and d i f f u s e  s o u r c e s . F o u r  o f  t h e  o r i g i n a l  p r o j e c t s  h a v e
bee” a u t h o r i z e d  f o r  c o n s t r u c t i o n  a n d  a d v a n c e  p l a n n i n g  a c t i v i t i e s  are u n d e r w a y .  D e f i n i t e  Plan
Ktqmrts a r e  s c h e d u l e d  f o r  t h e  P a r a d o x  V a l l e y ,  G r a n d  “alIcy,  C r y s t a l  G e y s e r ,  a n d  L a s  Vegas
Wash U n i t s  i n  F Y  7 6 ,  I O  d a t e , t h e  p r o g r a m  f i n d i n g s  o” salinity ~ouxces are p o i n t i n g  t o w a r d
a  “i:ed to rn>pbasizc  a  t o t a l  w a t e r  m a n a g e m e n t  a p p r o a c h  t o  s a l i n i t y  c o n t r o l .  S u p p o r t  s t u d i e s
i n v o l v i n g  t h e  p r e p a r a t i o n  o f  il mathematical  m o d e l  f o r  m a n a g e m e n t  o f  t h e  r i v e r ,  e c o n o m i c  e v a l -
u a t i o n  o f  water q u a l i t y ,  i n s t i t u t i o n a l , e n d  l e g a l  review have b e e ”  m a d e .  P r e l i m i n a r y  w o r k
h a s  bee” completed o ”  t h e  a p p l i c a b i l i t y  o f  i o n  e x c h a n g e  t e c h n o l o g y .

On the i r r i g a t i o n  sources, i r r i g a t i o n  s c h e d u l i n g  t e c h n i q u e s  t o  i m p r o v e  i r r i g a t i o n  e f f i c i e n c y
a r c  “ow b e i n g  a p p l i e d  t o  6 , 0 0 0  acres i n  t h e  G r a n d  V a l l e y  a r e a ,  C o l o r a d o ;  t o  1 0 , 0 0 0  acres in
t h e  P a l o  V e r d e  I r r i g a t i o n  D i s t r i c t ,  C a l i f o r n i a ; t o  8 , 5 0 0  acres o” the  Coloredo  R i v e r  I n d i a ”
R e s e r v a t i o n ,  A r i z o n a ;  to 2 , 0 0 0  a c r e s  i n  L o w e r  Gunniso” Bas in ;  and  to  10 ,000  ac res  in  the  “in-
tab Hasi” o f  U t a h .  T o  assure effectiveness in  irrigatlo” s o u r c e  c o n t r o l .  f e a s i b i l i t y  s t u d i e s
of  the  convcyancc  a n d  d r a i n a g e  s y s t e m s  are b e i n g  m a d e  t o  d i s c l o s e  i m p r o v e m e n t s  t h a t  c o u l d  be
made  wltich w o u l d  achieve  r e d u c t i o n s  i n  s a l t  l o a d i n g . Feasibility  s t u d i e s  o ”  p o i n t  sourcea
a t  LaVrrki”  S p r i n g s  a n d  L i t t l e f i e l d  S p r i n g s  i n  U t a h  a n d  A r i z o n a  a r e  to b e  c o m p l e t e d  i n  FY 7 6 .
A l l  other  p o i n t  murces  a n d  d i f f u s e  sources i n  t h e  p r o g r a m  i n v o l v e  b a s i c  d a t a  c o l l e c t i o n  a s
a  p r e r e q u i s i t e  t o  rcp”rt p r e p a r a t i o n . T h e s e  i n c l u d e  Glenwood-Dotsero  SQri”gs, t h e  M e e k e r
“““IC  ( a n d  NcElmo Creek  in  C o l o r a d o ;  t h e  P r i c e ,  ? . a ”  R a f a e l , and D i r t y  D e v i l  R i v e r s  in U t a h ;
and  the Big Sartdy  i n  W y o m i n g . On t h e  l a t t e r ,  p i l o t  s t u d i e s  h a v e  b e e ”  undertake”  to a p p r a i s e
e f f i c i e n c y  o f  d e s a l t i n g  the water u s i n g  n a t u r a l  f r e e z i n g , i . e . .  n o t  a  d e s a l t i n g  p l a n t ,  per
se, bu t  rather a  p r o c e s s  i n v o l v i n g  t h e  use o f  t h e  n a t u r a l  c o l d  t e m p e r a t u r e s  i n  t h e  a r e a  t o
f r e e z e  t h e  w a t e r  a n d  t h e r e b y  r e m o v e  most of  the  sa l t . Coopera t ive  research  wi th  the  USDA
A g r i c u l t u r a l  R e s e a r c h  S e r v i c e  h a s  b e e ”  s t a r t e d  t o  e v a l u a t e  t h e  r e l a t i o n s h i p  b e t w e e n  high i r -
r i g a t i o n  e f f i c i e n c i e s  a n d  r e d u c t i o n s  i n  s a l t  l o a d i n g . L a n d  a n d  c h a n n e l  p r o c e s s e s  c o n t r i b u -
t i n g  t o  diffuse s a l t  l o a d i n g  are b e i n g  e x a m i n e d  u n d e r  c o n t r a c t  w i t h  Utah S t a t e  U n i v e r s i t y .

L a n d  Use Planning

T h e  S o i l  S c i e n c e  T r a i n i n g  I n s t i t u t e  c o n d u c t e d  a t  C o l o r a d o  S t a t e  University, c o m m e n c i n g  i n
1 9 7 4 ,  was m o d i f i e d  a n d  s u p p l e m e n t e d  t o  c o m p r i s e  B L a n d  U s e  a n d  W a t e r  P l a n n i n g  I n s t i t u t e  f o r
the  yea r s  1974  th rough  1976 . T h e  I n s t i t u t e  i s  u n d e r  c a p a b l e  d i r e c t i o n  o f  D r .  R o b e r t  D .  Heil.
T h e  o b j e c t i v e s  o f  t h e  I n s t i t u t e  are t o  b r o a d e n  and upgrade  the k n o w l e d g e  o f  p l a n n e r s  in t h e
f i e l d  o f  l a n d  u s e  p l a n n i n g  a”d t o  e m p h a s i z e  t h e  i m p o r t a n t  i”terr@?k3tiO”&,iQS  b e t w e e n  w a t e r
and  land  deve lopment  and  use.

The 1 9 7 4  c o u r s e  was s t ruc tu red  to  give tOQ-level m a n a g e m e n t  p e r s o n n e l  a ”  o v e r v i e w  o f  t h e  i n -
t e r f a c e  b e t w e e n  l a n d  u s e  a n d  w a t e r  p l a n n i n g . T h e  course  emphasized  t h e  p r i n c i p l e s  o f  l a n d
USC p l a n n i n g  i n c l u d i n g  t h e  p h y s i c a l ,  e c o n o m i c a l ,  b i o l o g i c a l ,  pol‘ticel, s o c i o l o g i c a l ,  a n d
o t h e r  f a c t o r s  w h i c h  a r e  i m p o r t a n t  i n  t h e  d e v e l o p m e n t  o f  v i a b l e  l a n d  u s e  p l a n s .

I t  has  bee” the illtent  that s u b s e q u e n t  c o u r s e s  b e  d i r e c t e d  t o w a r d  n e e d s  i n  b r o a d e n i n g  a n d  a t -
t a i n i n g  g r e a t e r  t e c h n i c a l  p r o f i c i e n c y  among w o r k e r s  ectually  i n v o l v e d  i n  i n v e s t i g a t i o n s .
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The Institute, es c o n d u c t e d  in 1975.  emphasized the physical  factors  inherent  in the land
“SC  and water planning process. Such factors  included soi ls ,  geology, Seography,  eco logy ,
revegetatio”  o f  stripmined  ereee, hydrology.  archeology,  anthropology.  and others .

The Inst i tute  for  1976 wil l  be  emphasizing nonphysics  factors involved in rhe planning pro-
c e s s  in realtio” to the P r inc ip l e s  end  Stsndsrds. T h e s e  i n c l u d e .  b u t  ere not  restr ic ted to.
economics,  the  legal aspects  involved in water  development projects .  social  implicat ions,
public  involvement.  a  discussion of  nat ional  policy toward water  development ,  data scquiei-
cio” and interpretatinn, demography,  and the preservat ion of  agricul tural  lands from B pal-
itical viewpoint.  T h e  p h y s i c s 1  f a c t o r s  88 presented at  the  1975 Inst i tute  wil l  again be
generally reviewed 88 being required in the complete planning process. *

Remote sensing Research

Reclamation cont inues co wp~or‘t  research in remote sensing  for  many applicat ions including
land classif icat ion.  Most  of  the Soil  Science act ivi t ies  have been in c o o p e r a t i o n  w i t h  t h e
EROS Program and directed toward development of methods to assist in better identification
of  depths to  water  table ,  surface water accumulstion  and drai”a%e”ays, veSetsti”e c o v e r  a n d
c rop  i den t i f i c a t i on ,  dep th  t o  r oo t  and  wa t e r  impeding barriers .  end gross soi l  features in-
cluding soil  moisture end sal ini ty.

This last  year ,  our  Research Division f ield t reated a short-pulse radar  eystem. This  is
being developed for (1) ground  water depth measurement sccuracy; (2) soil m o i s t u r e  c o n t e n t
m e a s u r e m e n t ;  a n d  (3) soil  layering detection. This  research wae unsuccessful  in at taining
suff ic ient  ground penetrat ion.

Reclamation contracted with the Texas Agricultural Experiment Station, Texas A&M Universi ty,
College Station. T e x a s ,  June 3 , 1974, for remote se”e1”g  research of the Elephant Butte Res-
ervoir, Fort Quftma”  ProJect,  New Mexico-Texas (RCREP). The objectives of this program were
twofold: (1) To inveetigate the utillrerio” of  remote sensing to  assist in a s sembl ing  re-
source and land uee information for the regional plan of RGREP (emphasis was give” to long=
term development  of  avai lable  natural  end human resources in order to realize their full
p o t e n t i a l  w i t h i n  a ”  e n v i r o n m e n t a l  setting of high quality); and (2) To invest igate  the BP-
pllcation of remote sensing for the management of water  resources in the RCREP  eree.

A p p r o a c h .  - This study was  conducted in three l-year phases to meet the outlined objectives:

phase_l,  - Development  of  ,“formatio”  on aSriculLura1  and natural  resources  and land
use as a data base for the RGREP area (fiscal year 1974).

P h a s e  II - Data  base expansion to  include urban,  suburban.  and special  land use cete-_._~__
categories and applicat ion of  advanced sensor survey for  monitoring water  use in the
RGREP area (fiscal year 1975).

Phase III - Invest igat ion of  remote sensing applicat ions for  monitoring and ma”eSeme”t
of  water  reeourcee  in  the  RGREP erea (fiscal year 19761.

The report on the research findings is being p repa red .

I” the Columbia Basin, W a s h i n g t o n ,  ERTS  imagery is being used to monitor new irrigation.  pri-
m a r i l y  use of pivot s p r i n k l e r s .

Land Classif icat ion._~_,_~.

summaries on land classif icat ion act ivi t ies  by States are presented in tabular  form on Ta-
bles I  and II .
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Table I

IRRIGATION SUITABILITY LAND  CLASSIFICATION

Fiscal  *ears 1976 end 1977

.

California

Mid-Valley, Raison city
Sacramento  River seepage  Project

Colorado

Allinus-I.8  Placa Fvo,ecc
San Miguel Pro,ect

Oklahoma

Oklahoma Stare Water  Plan - Phase II
Waurika  pro jec t

Rogue River Basin
Grant  Pass  Irrigation D i s t r i c t
“arm Springs India” Reservation
s,ilvies River Basin

Central Utah Pro ject ,  Bonnevi l le  Unit

WashinRton

Yakima Indian Reservation
Spokane Indian Reservation
Columbia Basin Project
Yakima  River Basin
Colvflle Indian Reservat ion

Table II

MILTIP,JRPOSE  LAND USE SUITABILITY CLASSIFICATION
FOR MILTIOPJECTIVE  PLANNING

Fiscal  Years  1976 and 1977

Butte  Valley Project
Lake-Y010  county
Nendocino  County
Nampa  County
New Melones Project
Solan county
Upper Klamath Basin
Ventura county

Middle Snake River area
Minldokn Pro jec t
Upper Snake River area

North Dakota

Apple Creek Project

m

Rogue River Project
Upper Klamath Basin
Williamette River Project

Washiwton

Yekima Pro jec t

Vyamina

Riverton  Project



RESEARCH  RELATED  TO  SOIL SURVEY
AT THE  ARIZONA  AGRICULTURAL. EXPERIMENT STATION

WE UNIVERSITY’ OF ARIZONA

D.  M. H e n d r i c k s

T h e  r e s e a r c h  r e l a t e d  b o t h  d i r e c t l y  a n d  i n d i r e c t l y  with s o i l  s u r v e y  a t  t h e  Ar‘zona  E x p e r i -
m e n t a l  Statlon i s  g r o u p e d  u n d e r  t h e  heading o f  “ s o i l  a s  a  n a t u r a l  b o d y . ”  Th‘s i s  p a r t  o f
the sail  resources  r e s e a r c h  p r o g r a m  i n  t h e  D e p a r t m e n t  o f  S o i l s ,  W a t e r  a n d  E n g i n e e r i n g .  O u r
c o n c e r n  with 80118 86 n a t u r a l  b o d i e s  i n c l u d e s  c o n s i d e r a t i o n s  o f  t h e i r  compoeltion,  p r op e r -
t i e s ,  f o r m a t i o n  ( g e n e s i s ) .  p r o c e s s e s  p r e s e n t l y  taking p l a c e  i n  t h e m ,  t h e i r  g e o g r a p h i c  (in
&‘& diatributlons  a n d  r e l a t i o n s h i p s ,  a n d  t h e i r  u s e  p o t e n t i a l i t i e s .  T w o  r e s e a r c h e r s  a=
c u r r e n t l y  i n v o l v e d  i n  r e s e a r c h  r e l a t e d  to ~011s  8s n a t u r a l  b o d i e s .  D .  H. “endr‘cks i s
m a i n l y  c o n c e r n e d  w i t h  b a s i c  r e s e a r c h , part‘culsrly  w ‘ t h  r e s p e c t  t o  s o i l  mlcromorphology,
s o i l  m i n e r a l o g y  a n d  g e o c h e m i s t r y  a s  i t  r e l a t e s  to weathcrlng a n d  s o i l  f o r m a t i o n .  D .  F.
PostIs research  ‘s m o r e  a p p l i e d ,  especially  w i t h  regard t o  l e n d  “se plannlnS.

The f o l l o w i n g  su~narizes t h e  r e c e n t  e n d  c u r r e n t  r e s e a r c h  r e l a t e d  to s o i l s  a s  n a t u r a l  b o d i e s :

1. . C l a y  m i n e r a l s  characterlration o f  s a i l s  f r o m  t h e  B a s i n  a n d  R a n g e  P r o v i n c e  i n
Arizona.

T h e  c l a y  mineral  c o m p o s i t i o n  o f  a n u m b e r  o f  r o i l s  f r o m  t h e  B a s i n  a n d  R a n g e
P r o v i n c e  i n  A r i z o n a  h a s  b e e n  charecterlaed by X-ray  dlffrectlcn a n a l y s i s .  M a n y
o f  the s o i l s  s t u d i e d  w e r e  c o l l e c t e d  on f i e l d  r e v i e w s  o f  t h e  Kational C o o p e r a t i v e
S o i l  S u r v e y  Program  in the s t a t e . O t h e r s  were c o l l e c t e d  i n  conJunction with t h e
SCS S o i l  L a b o r a t o r y  CharacteriratIon  s a m p l i n g . O n  t h e  bssle of  the  eccumulsred
d a t e  w e  are now ab le  to  m a k e  8ome Seneralinstions  a b o u t  t h e  n a t u r e  a n d  d i s t r i b u -
t i o n  o f  t h e  c l a y  m i n e r a l s  iw the Basin  a n d  RanSe  P r o v i n c e  i n  Arlzons.

2 .  C l a y  m i n e r a l  c h a r a c t e r i z a t i o n  o f  s o i l s  f o r m e d  i n  b a s a l t i c  pyroclastic  p a r e n t
materiels.

T h e  c l a y  m i n e r a l  c o m p o s i t i o n  o f  a  n u m b e r  o f  soils  f o r m e d  f r o m  b a s a l t i c  c i n -
d e r s  i n  Ar‘zona  a n d  B f e w  i n  C a l i f o r n i a  h a s  b e e n  d e t e r m i n e d .  T h e s e  s o i l s  r e p r e -
s e n t  B f a i r l y  w i d e  range  of climatic r e g i m e s  e n d  i n  d e g r e e  o f  m o r p h o l o g i c a l  d e -
v e l o p m e n t . I t  was  found tha t  so i l s  with llmlted  d e v e l o p m e n t  u n d e r  a  s e m i a r i d
c l i m a t e  in A r i z o n a  (Torriorthentic  Haploborolls a n d  Torriorthent‘c  Heplustolls)
e n d  u n d e r  a  humid c l i m a t e  i n  n o r t h e r n  Cellfornie  ( T y p i c  Vltrandcpts)  h a v e  a m o r -
p h o u s  m a t e r i a l  m a k i n g  u p  t h e  b u l k  o f  t h e  c l a y .  T h e r e  a r e .  h o w e v e r ,  s i g n i f i c a n t
d i f f e r e n c e s  i n  t h e  c h e m i c a l  p r o p e r t i e s  o f  t h e  s o i l s  f o r m e d  i n  t h e  d i f f e r e n t  c l i -
m a t i c  c o n d i t i o n s .

D e v e l o p e d  s o i l s  i n  scmlerid a n d  subhumid c l i m a t e s  (Typic  Argiustolls.Udic
Rhodustalfs,  T y p i c  Eutroboralfd)  h a v e  montmorillonite  88 t h e  d o m i n a n t  c l a y  mln-
erale,  w h e r e a s  halloysite  i s  p r e s e n t  i n  soils u n d e r  humld c l i m a t i c  conditions
i n  A r i z o n a  ( T y p i c  Cryoboralfs)  a n d  dominates in s o i l s  i n  h u m i d  climatic  c o n d i t i o n s
i n  n o r t h e r n  C a l i f o r n i a  (Xerictlaplohumults).

S t u d i e s  h a v e  r e c e n t l y  b e e n  inlt‘ated  t o  d e t e r m i n e  t h e  n a t u r e  e n d  dlstribu-
tion of “free” i r o n  o x i d e s  i n  6011~ f o r m e d  frcw cinders u n d e r  d i f f e r e n t  climatic
c o n d i t i o n s  end u n d e r  d i f f e r e n t  d e g r e e s  o f  d e v e l o p m e n t . I n  con,uncr‘an  w i t h  t h i s
t o t a l  i r o n ,  s o d i u m - d i t h i o n i t e ,  - c i t r a t e . - b i c a r b o n a t e  e x t r a c t a b l e  i r o n ,  smnonium
oxalate  e x t r a c t a b l e  i r o n  a n d  p o t a s s i u m  pyrophospete  e x t r a c t a b l e  i r o n  o r e  b e i n g
m e a s u r e d .
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3. Soils of Wide Rock Butte, Canyon dc Chelly National Monument, Arizona.

A soil-vcgctetio” study on a” isolated mesa in Canyon de Chelly National
Monument was recently completed. This study was made by a team of (icient‘sts
(pedologist,  botsnist, e c o l o g i s t ,  paleoccologist end archeologist) in c o o p e r a t i o n
with the Kat‘onal Pa rk  Se rv i ce .

AS a follow-up to this study, the soil samples are being further  analyzed far
the purpose of determining the origl” of the clay minerale  and the mode of forma-
t i on  o f  the arg‘ll‘c horlzone  that  are p r e s e n t  i n  t h e  s o i l s . It i s  a l so  planned
to extend the study further by determining  the gcachemlstry  (major  e lement  and
possibly trace element) assoc‘etcd with sol1 formation on Wide Rock Butte.

4. Soils of Greens Peak, Apache County, Arizona.

Greens Peak,  a  c inder  cone attaining a” elevation of about 10,000 ft., is
covered with forest  on the north  aspects  and grass  o” the south aspect. To
d e t e r m i n e  how the SOlIS differ, pedons  have bee” sampled at glen incremente
of aspect around the 9,700 foot contour. C u r r e n t l y  pH, organic carbon,  total
ni t rogen,  cat ion exchange capaci ty,  exchangeable bases tCa, Hg, Na, K), bu lk
densi ty,  and particle size d i s t r i bu t i ons  a r e  be ing  de t e rmined .  Our  p r e l imi -
nary data indicate that  the soi ls  (both grassland and forest)  might  be class-
i f i ed  as Typ ic  Cryandcpts.

T’his  study may be extended to consider the nature and dis t r ibut ion of  i ron
oxides ,  nature  and dis t r ibut ion of  the forms of  phosphorus,  and the nature  of
the clay minerals  in the soi ls .

5. Soil and Nutrient  Balance Studlea  in Ponderosa  P i n e  E c o s y s t e m s ,  B e a v e r
Creek Watershed.

Tbcsc studies  arc i n  c o o p e r a t i o n  w i t h  D r .  J. 0. KleMnedeo”  of  the Forest
Hydrology group in the School of Renewable Natural Resources (U of A) and
the Rocky Mountain Forest  and Range  Exper‘ment  Station. Our contributlo” to
thie project  has bee” to dctrrmlne  a p p r o x i m a t e  rates of soi l  formation weath.
ering in selected watershed areas and how these rates might be affected by
certain land t reatments . W e  are also concerned with  the contr ibut ion that
weathering might have in supplying “utr‘ic”te  to the ecosystems.

6.  Percolat ion Tests  for  Sept‘c  Tank Suitability of Typical Arizona Soils.

This  s tudy,  which was rece”t,y complctrd,  measured the percolat ion rates
of nine soils representative of  southern Arizona (Tucson) .  Percolat ion rates
were  found to be 2.3 times greater in 10 cm diameter test holes than in 30 cm
ho le s . Also,  very s ignif icant  correlat ions were found between percent  sand
and clay in the subsoll  and percolat‘on  rates, and a signif‘cant c o r r e l a t i o n
was discovered between percent  s i l t  in the subsoil and measured rates.

7 .  App l i ca t i on  o f  Compu te r  Happing to Soils and  Land  Use  Sui tab i l i ty  in  Cochise
C o u n t y ,  Arizona.

T h e  app l i ca t ion  o f  eomputcr  mapping to soi ls  and land use suitabllity in
Cochlsc  County la currently underway utilizing B” exlst‘ng  computer  program
SYNAP.

Data  have bee” input  to the computer for soils, geology, hydrology, phys-
iography,  c l i m a t e  and wi ld  l i f e . Far th‘e  study Cochise County has been
divided into nine equal  sect ions. M a p s  f o r  t h e  alx 8eta of data for the “‘“c
sect ions have resul ted in 54 maps being input . Some map cornpositing has bee”
s t a r t e d . F o r  example ,  the  da ta  on geology,  hydro logy  and  f lood  p l a i n s  (phys-
iography)  h a v e  been camposited t o  s h o w  where the b e d r o c k ,  f l o o d  plains and
groundwatcr  a q u i f e r  r e c h a r g e  zones  exists. Currently work is underway to pro-
d u c e  c o m p o s i t e  m a p s  t o  show  the dis tr ibut ion of soi ls ra ted  accord ing  to the i r
s u i t a b i l i t y  f o r  d i f f e r e n t  u s e s .
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Thcrc  arc two  projects  dealing with soil interpretations.  One is t h e  ‘ C h a r a c t e r i z a t i o n ,
Classification,  and Data  Interpretation “ f  Hawaiian soils”, which is a c o o p e r a t i v e  p r o j e c t
w i t h  t h e  S o i l  C o n s e r v a t i o n  S e r v i c e . TM. particular  p r o j e c t  emphasizes,  i n  particular,
tbc b u i l d - u p  o f  t h e  H a w a i i  s o i l  d a t a  b a n k ,  t h e  relatioosbip b e t , , “ “ ”  s o i l  p r o p e r t i e s  a n d
b e h a v i o r ,  a n d  the p o t e n t i a l  r a t i n g s  o f  s o i l s  f o r  s p e c i f i c  “8”s. T h e  o t h e r  p r o j e c t
r e l a t i n g  t o  s o i l  i n t e r p r e t a t i o n s  is “soil  Interpretations and ?.““I”-Economic  Criteria  f o r
Land use P l a n n i n g ” , w h i c h  i s  p a r t  o f  t h e  W e s t e r n  R e g i o n a l  P r o j e c t  W - 1 2 5 .  The o b j e c t i v e s
o f  t h i s  pr”,cct are (1) d e t e r m i n a t i o n  o f  p h y s i c a l  a n d  eocio-economic  causes  and
consequences  o f  e n c r o a c h m e n t  b y  urban,activiLiee  up””  r u r a l  l a n d s .  (2) i d e n t i f i c a t i o n
a n d  o r g a n i z a t i o n  “ f  the kinds  of  soil b e h a v i o r  a n d  s o i l - l a n d s c a p e  d a t a  a n d  i n t e r p r e t a t i o n s
n e e d e d  b y  p r e s e n t  and p o t e n t i a l  c l i e n t e l e ,  (3) e v a l u a t i o n  o f  t h e  a d e q u a c y  o f  p r e s e n t
b a s i c  ar.d i n t e r p r e t i v e  d a t a  b e i n g  o f f e r e d  f o r  l a n d  “8”  planning.  a n d  d e v e l o p m e n t  o f
a d d i t i o n a l ,  c r i t i c a l l y  needed q u a n t i t a t i v e  d a t a .  i n t e r p r e t a t i o n s ,  a n d  alter”ative
p r o c e d u r e s  f o r  o v e r c o m i n g  s o i l  l i m i t a t i o n s .

Another  pr”,ect  r e l a t e d  t ”  s o i l  s u r v e y  a n d  claesification  i s  t h e  “ B e n c h m a r k  S o i l s  P r o j e c t ” .
T h e  r e s e a r c h  h y p o t h e s i s  i s  t h a t  a g r i c u l t u r a l  t e c h n o l o g y  i n  t r o p i c a l  r e g i o n s  c a n  b e  trans-
ferred; that is, (1) t h r o u g h  p r o p e r  u s e  o f  t h e  S o i l  T a x o n o m y ,  p r e d i c t i o n s  c a n  b e  m a d e
about soil behavior from soils on w h i c h  r e s e a r c h  has  been  conducted  or on vhich e x p e r i e n c e
i s  a v a i l a b l e  t” s o i l s  f o r  w h i c h  e x p e r i e n c e  i s  l a c k i n g ,  (2) the  Soil cc~>Jy  p r o v i d e s  a ”
I m p o r t a n t  l i n k  b e t w e e n  s o i l  c l a s s i f i c a t i o n  a n d  l a n d  c a p a b i l i t y  g r o u p i n g s ,  and (3) s o i l s
i n  t h e  s a m e  f a m i l y  r e q u i r e  e s s e n t i a l l y  t h e  sane managemenr p r a c t i c e s .  T h e  m a x i m u m
p r o d u c t i o n  r e s u l t s  o b t a i n e d  i n  “ne soil f a m i l y  c a n  b e  u s e d  as p r o d u c t i o n  t a r g e t s  f o r  a l l
s o i l s  b e l o n g i n g  t o  t h e  s a m e  or s i m i l a r  s o i l  f a m i l i e s . T h e  o b j e c t i v e s  o f  t h i s  p r o j e c t
a r e  ( 1 )  t o  d e t e r m i n e  s c i e n t i f i c a l l y  t h e  t r a n s f e r a b i l i t y  o f  agro-production  t e c h n o l o g y
a m o n g  t r o p i c a l  c”untri”s,  ( 2 )  t” a s s i s t  t r o p i c a l  c o u n t r i e s  i n  a s s e s s i n g  t h e  p o t e n t i a l
o f  u p l a n d  s o i l s  f o r  i n t e n s i v e  c r o p p i n g  a n d  i n t e n s i v e  s o i l  m a n a g e m e n t .  a n d  (3) to
d e m o n s t r a t e  t h e  v a l u e  o f  s o i l ,  a n d  l a n d  c l a s s i f i c a t i o n  i n  f o r m u l a t i n g  a g r i c u l t u r a l
d e v e l o p m e n t  p l a n s  i n  s e l e c t i v e  a r e a s .

I n  a n o t h e r  p r o j e c t ,  s o i l  erodibility. a s  m e a s u r e d  b y  r a i n  simuletion,  “as s t u d i e d  f o r
nine imp”rtant  s a i l  s e r i e s . The  work  i s  summar ized  in  the  Achievement  Analys is  \eE9’_t
o f  t h e  H a w a i i  A g r i c u l t u r a l  E x p e r i m e n t  S t a t i o n  f o r  t h e  F i s c a l  Y e a r  1 9 7 3 - 7 4 .  T h i s  w o r k
i s  r e p o r t e d  f u r t h e r  i n  C o n t r o l  o f  vatef_  slution f r o m  Crow,. w _I,.  A  M a n u a l

T_“_r  Guideline  Oeve~_m~n~  ( 1 9 7 5 ,  p p .  16-21)  p u b l i s h e d  b y  t h e  A g r i c u l t u r a l  R e s e a r c h
S e r v i c e  a n d  t h e  O f f i c e  o f  R e s e a r c h  a n d  D e v e l o p m e n t ,  Enviranmental  P r o t e c t i o n  A g e n c y .



NEW  NEXICO STATE UNIVERSITY

AGRICULTURAL  EXPERIEENT  STATIOS ACTIYITIES

in the

N*TlONAL  COOPEiULTI”E  SOIL  SURVEY

LeRay  A. Daugherty

The Kw Mexico  Agr icul tural  Exyeriment  Station,  in coaperarlon  w‘th the So i l  Conservat ion
Service ,  has  completed  publication of “Sail Assoc‘arlans  and Land Class i f i cat ion for  Irr i -
gation...” for 31 of the 32 New Mexico  count ies . Thls joint effort has also completed pub-
l i cat ion  o f  “Soils of New Mexico”. which is a 131 page publicarlon  and an accompanying soil .
assoc iat ion map at  the scale of 1:1,000,000.

ThC folkwin*  publ icat ions  have been published as a result  of New Mexico State ilniversity  and
SOi1 Conservetlon  Service  research:

A n d e r s o n ,  J. u., D. Silberman  a n d  Dhanpat Rai. 1 9 7 5 .  Humus accumulation
in  a  forested  “aploboroll  in South-Central  New Mexico .  So i l  sci.
Sot. A m .  Yl~OC. 39:905-908.

Gile,  Leland H .  1 9 7 5 . Causes of soil boundaries in an arid repion:
I. age and parent material. S o i l  Sci.  Sot. A m .  Proe.  39;316-323.

Gile,  Leland H. 1 9 7 5 . Causes of soil boundaries in an arid region:
I I . dissection,  moistuie,  a n d  f a u n a 1  act‘v‘ty.  Soi l  Sc i .  Sm.
A m .  Proc.  39:324-330.

Most soil survey rclrtcd  projects  have had slow progress due to the untimely death of Dr.
Jams U. Anderson.

Projects which arc active or proposed are as fallows:

1 .  Soi l  Interpretstions  and Saclo-Economic  C r i t e r i a  f a r  L a n d  USC  Planning.

2; Class i f i cat ion ,  character izat ion  and genesis  o f  New Mexico soils.

3. Predktlng  so i l  l oss  f rom forest  watersheds .

4. Soil mapping o f  agr icul tural  exper iment  stat ions .
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UTAH  *oRIC”LTURAL  EXPERIMENT  STATION  *CTI”ITIES

IN THE

NATIONAL COOPERATIVE SOIL SVRYEY

The  Utah  Agricultural Experiment Station (ME?.)  c o n t r i b u t e s  t o  t h e  U t a h  p o r t i o n  o f  t h e  Na-
t‘onsl Cooperative S o i l  S u r v e y  through  western  Fqional PraJect w-125-Soil  I n t e r p r e t a t i o n s
a n d  socio-Economic  Criteria for Land “ s e  P l a n n i n g .

T h e  state soil survey leader psrclcipates in field reviews,  f ield correlat ions and sampling
projects  in U t a h . In addit ion,  rhe UAES con t r i bu t e s  so i l  cha rac t e r i za t i on  and  o the r  l abo ra -
tory sup,mrt  through the Soil Testing Laboratory at Logan. The laboratory support  includes
r o u t i n e  soi, and water  character‘aetlon, engineering rests  and ocher  soi l ,  plant  and water
analysis  needed.

Preparat ion of  interpret ive reports  of  verious areas in Utah ia also part  of  Project  W-125.
Examples of  these are  Soi ls  of  Utah,  UAES Bulletin  492,  1975;  Soi ls  and Soi ls  Interpretat ions
for  “eshington  Co., Utah in progress. UAES also provides Soil  Survey assistance to various
other units of Utah Stare “nivcre‘ty. Some examples fol low:

Agricultura l  Englneerlng

Utah State university
Foundation

Geology

AC Technology Transfer Model

Soil Survey of Oil Shale Lands
it, Utah

Research in Soils and Ccomorphic
Surfaces Relat ionships

Range science Short Courses for Land Managers

Considerable t ime is  spent  in cxtenslon  ectivltics which are mainly advising studrn~s  a n d
others  in  the design of  experiments wing  soil  survey information.  Also in process is  the
preparat ion of  T.  “. modules  for  use in acquaint ing the public  with soi ls ,  soi l  surveys and
their !JSl?S.

I/ Soil Su rvey  Leader,  Soils and Heteorolagy  Dept . .  Utah State  University,
Logan, Utah 84321.
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FDREST  SERVICE ACTIVITIES

I” the

NATIONAL COOPERATIVE SOIL  SURVEY

E .  Ei. Richlen
Northern Reg‘on

u. s .  FOreeL Set-Vice

The Forest Service s o i l s  p r o g r a m  began 2 0  y e a r s  a g o . I ”  1 9 6 6  we had o n l y  8 0  s o i l  scientiesta.
T o d a y .  w e  h a v e  epproxlmately  1 9 0 - 2 0 0  soil s c i e n t i s t s ,  i n v o l v i n g  1 1 0  Natlonal  F o r e s t s  a n d  nine
Regional h e a d q u a r t e r s . These f i g u r e s  d o  n o t  include soi, s c i e n t i s t s  work‘ng ae plannera,  r e -
s o u r c e  a s s i s t a n t s  o r  R.angcrs. We s t i l l  d o  n o t  h a v e  enough  Boil .cie”t‘etB  t o  m e e t  our l a n d
m a n a g e m e n t  o b j e c t i v e s  a n d  g o a l s . M a n y  o f  y o u  h a v e  w o r k e d  with the var‘ous  Regions  in  the
Western “. S .  a n d  a r e  .9ware  of our h i g h l y  d e c e n t r a l i z e d  o r g a n i z a t i o n s .

T o  d a t e  iic have c o m p l e t e d  a b o u t  2 4  m i l l i o n  a c r e s  o f  s o i l  s u r v e y s  88 par t  o f  the  National  C o -
o p e r a t i v e  Soil Survey. These s u r v e y s  h a v e  b e e ”  c o r r e l a t e d . Al l  R.cgions h a v e  o n g o i n g  C o o p e r -
a t i v e  S o i l  Surveys.

I” addi t ion  to  the C o o p e r a t i v e  S o i l  S u r v e y s .  w e  h a v e  c o m p l e t e d  a b o u t  6 5  m i l l i o n  a c r e s  o f  s o i l
s u r v e y s  i n v o l v i n g  so,,,e d i f ferent  survey  p r o c e d u r e  m e t h o d s . In 60rnO R e g i o n s ,  these s u r v e y s  a r e
c a l l e d  S o i l  R e s o u r c e  I n v e n t o r i e s  w h i c h ,  d e p e n d i n g  o n  i n t e n s i t y .  c o u l d  b e  c l a s s i f i e d  a6 a  t h i r d
or f o u r t h  o r d e r  i n  t h e  k i n d s  o f  s u r v e y s . I ”  other  R e g i o n s  a  “ L a n d  S y s t e m  Inventory”  is used
which i s  an  integrated  s u r v e y  involving  the texonomies o f  s o i l s ,  v e g e t a t i o n  a n d  g e o l o g y .  A
s o i l  re9ource  i n v e n t o r y  i s  p a r t  o f  t h e  L a n d  S y s t e m  Inventory. W e  g e t  Sood i n p u t s  f r o m  o t h e r
s p e c i a l i s t s , such a s  h y d r o l o g i s t s ,  silviculturalists,  g e o l o g i s t s ,  e n g i n e e r s ,  etc., i n  d e s i g n -
i n g  m a p p i n g  units and in interpretations. I ”  t h e  N o r t h e r n  R e g i o n  W C  u s e  Daubenmire  h a b i t a t
t y p e s  a s  o u r  v e g e t a t i o n  i n p u t . Geomorphology  is  used  as a  t o o l  i n  t h e  m a p p i n g  t e c h n i q u e s .
I ”  the N o r t h e r n  R e g i o n ,  where the soils  a r e  r e l a t i v e l y  y o u n g ,  g e o m o r p h i c  p r o c e s s e s  relate t o
t h e  g e n e s i s  o f  t h e  l a n d s c a p e s . In’other a r e a s  i t  i s  p o s s i b l e  t o  use a p a r a m e t r i c  p r o c e s s  a n d ,
t o  a  lesser d e g r e e ,  a  t h i r d  p r o c e s s  o f  strictly lendforma m a y  b e  u s e d .  F o r  example,  ,,,“dscape
a r c h i t e c t s  u s e  landforms i n  t h e i r  l a n d  classiflcat‘on  s y s t e m .

A  h i e r a r c h i c a l  eystem  haa bee” developed for the “ L a n d  S y s t e m  I n v e n t o r y . ”  Seven c a t e g o r i e s
are u s e d  a n d  d e s c r i b e d  in a  p u b l i c a t i o n  b y  Wertz  a n d  A r n o l d . They  range  f rom physi”grnphic
p r o v i n c e  t o  s e c t i o n  t o  s u b s e c t i o n ,  t o  landtype  a s s o c i a t i o n  t o  landtype  to la”dty,r  phastz t o
site or p r o j e c t  i n v e s t i g a t i o n . I ”  t h i s  m a p p i n g  s y s t e m  w e  are look ing  a t  “aturat  land s y s t e m s .
F o r  e x a m p l e ,  in ‘ h e  N o r t h e r n  R e g i o n  o f  t h e  U. S .  F o r e s t  Service we are  ma,qi”g  at the landtype
l e v e l  w h e r e i n  soile a r e  c l a s s i f i e d  t o  t h e  f a m i l y  l e v e l  a n d  vegetat‘o”  b y  h a b i t a t  type.

F o r e s t  s o i l  scientists p r o v i d e  t h e  f u l l  r a n g e  o f  e x p e r t  s o i l  c o n s u l t a t i o n  s e r v i c e s  tn a multi-
resource l a n d  mer~sgement  e f f o r t  a n d  c o n d u c t  t h e  n e c e s s a r y  f i e l d  work a n d  c o o r d i n a t i n g  activi-
t i e s . O u r  d a t a  c o l l e c t i o n  ‘e a i m e d  a t  prov‘ding  s o i l  i n f o r m a t i o n  i n  a  m a n n e r  t h a t  i s  cornme”-
surate  w i t h  o t h e r  data inputs  for  complet‘“S t h e  c o m p r e h e n s i v e  l e n d  “se p l a n n i n g  o n  all  N a -
t i o n a l  Forest l a n d s  w i t h i n  a  “arrow  d e s i g n a t e d  t i m e  f r a m e .

W e  h a v e  m o d e  g r e a t  s t r i d e s  i n  i m p l e m e n t i n g  our  i n t e r p r e t a t i v e  d a t e  i n  b o t h  l o n g - r a n g e  a n d
s h o r t - r a n g e  p l a n n i n g  e n d e a v o r s . Our sol1 scientists are s o u g h ‘  out as m e m b e r s  o f  p l a n n i n g
teams or  a t  the  very  leas ‘  as  ad  hoc  team members . We prefer  to  be  ad  hoc  members ;  thus ,  we
h a v e  more  t i m e  t o  d e v e l o p  basic e a r t h  s c i e n c e  d a t e . W e  are i n t e g r a t i n g  t h e  e a r t h  s c i e n c e  a n d
r e l a t e d  ‘“formatlo”  Fnto n a t u r a l  e c o s y s t e m s  f o r  a n a l y s e s  a n d  m a n a g e m e n t . I n  the f u t u r e ,  w e
e x p e c t  m o r e  e a r t h  s c i e n t i s t s  t o  l o o k  a t  t h e  n a t u r a l  l a n d  s y s t e m  o r  l a n d s c a p e s .  T h e  m a p p i n g
units will  b e  a f u n c t i o n  o f  s o i l s , vegetatlo”,  l a n d s c a p e s ,  g e o l o g y ,  e t c . ,  i n  contreat to  the
early  days  w h e r e  mapping units f o c u s e d  h e a v i l y  o n  soi1 f a c t o r s  a l o n e  f o r  d e f i n i t i o n  a n d  e x -
p l a n a t i o n . T o  UB B s o i l  m a p p i n g  u n i t  i s  t h e  v e h i c l e  f o r  interpretins  t h e  s u r v e y  a n d  t h e y  are
u n i q u e  t o  e a c h  s u r v e y  area. T h e  v e h i c l e  f o r  tra”sferrinS i n f o r m a t i o n  i s  t h e  taxa, n o t  t h r
m a p p i n g  u n i t ,  t h u s  o u r  c o n c e r n  t h a t  t h e  taxa n e e d  t o  b e  c a r r e l a t e d ,  n o t  t h e  mapping unite
which a re  unique to e a c h  s u r v e y  a r e a .

O u r  s o i l  s u r v e y s  a n d  l a n d  s y s t e m  i n v e n t o r i e s  a r e  o r i e n t e d  t o  land “se P1a”“iW  a n d  provide  i n -
f o r m a t i o n  t o  t h e  Res0”rC.Z  P,e”“‘“S  *Ct.
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U s i n g  t h i s  a s  a b r i e f  b a c k g r o u n d ,  w e  w o u l d  l i k e  to r e v i e w  our r e l a t i o n s h i p  w i t h  t h e  rational
C o o p e r a t i v e  SOL, S u r v e y .

Sill Wertr  of  our  “asbi”8tOn  Office a n d  V. C. L i n k  o f  t h e  SCS m a d e  a f i e l d  r e v i e w  i n  S e p t e m -
b e r  1 9 7 5  t o  N e w  Mexico, R - 3 ;  Califnrnln,  R-S;  end Washington,  R - 6 .  O n e  o f  the purposea o f
t h e  r e v i e w  w a s  t o  coordinate  t h e  S o i l  R e s o u r c e  I n v e n t o r y  w i t h  t h e  N a t i o n a l  Coopcrativc  Soi1
Survey. I  u n d e r s t a n d  t h e y  a r e  n o w  p r e p a r i n g  a  r e p o r t  o n  t h e i r  r e c o m m e n d a t i o n s . I ”  a  recent
vis i t  wi th  Bi l l  Wertr, h e  t h o u g h t  some  o f  t h e  r e c o m m e n d a t i o n s  w o u l d  b e  a l o n g  t h e  f o l l o w i n g
Il”es:

1 .  D e v e l o p  m o r e  c o m m u n i c a t i o n  t o  b e t t e r  u n d e r s t a n d i n g  o f  a g e n c i e s ,  objectives,
policies,  a n d  p r o c e d u r e s .

2 .  R e e x a m i n e  t h e  l o n g - r a n g e  p u b l i c a t i o n  p l a n s  o i  the N a t i o n a l  C o o p e r a t i v e  Soil
S u r v e y  0 ”  F o r e s t  serv,ce a r e a s .

3 .  E x p l o r e  t h e  p o s s i b i l i t y  o f  d e v e l o p i n g  so11 s u r v e y  c o o p e r a t i v e  vork  p l a n s  f o r
F o r e s t  Servicr  6011  resx,urce  i n v e n t o r y  e n d  p o s s i b l y  the land s y s t e m  i n v e n t o r y .

4 . I d e n t i f y  added w o r k l o a d  f o r  a d e s i r a b l e  l e v e l  o f  c o o r d i n a t i o n  i n c l u d i n g
cO?-reltItiO”.

5. Consider i n f o r m a t i o n  e x c h a n g e  s y s t e m  f o r  c o r r e l a t i o n  p r o c e d u r e s ,  p u b l i c a t i o n s ,
s o i l  i n t e r p r e t a t i o n  syetems, etc.

6 .  I m p r o v e  proceasing o f  S C S  s o i l  s e r i e s  d e s c r i p t i o n s .

7. I n s u r e  that  the Foreet S e r v i c e  h a s  o p p o r t u n i t y  to r e v i e w  a n d  c o n t r i b u t e  t o
c h a n g e s  i n  g u i d e l i n e s  f o r  t h e  National  C o o p e r a t i v e  S o i l  S u r v e y .  T h i s  i s
s o m e t i m e s  v e r y  d i f f i c u l t  due t o  o u r  l i m i t e d  m a n p o w e r .

The  above  i tems  may not  be  in  the  r igh t  o rder  of  impor tance  and  I  may have  missed some sa-
lient p o i n t s . W e  believe our Mem+randum  of Understanding  b e t w e e n  t h e  S o i l  C o n s e r v a t i o n  S e r -
v i c e  a n d  t h e  U. S. F o r e s t  S e r v i c e  i s  a  vrry v i a b l e  d o c u m e n t  t o  o p e r a t e  w i t h  a n d  t h a t  a n y
m a j o r  d i f f e r e n c e s  w e  h a v e  are in our priorities~and  l e n d  m a n a g e m e n t  n e e d s .

.
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BUREAU  OF  RECLAMATION  ACTIVITIES
RELATING  TO SOILS  ENGINEERING

0. R. Harju i/

ft is a ,,leasure  f o r  mc to  participate  in t h i s  W e s t e r n  R e g i o n a l  Work-Plannins Conferenct
a n d  t o  r ep r e s e n t  t h e  B u r e a u  o f  R e c l a m a t i o n  a l o n g  with Bill  P e t e r s ,  aleo of the Denvrr
O f f i c e .

I h a v e  been a s k e d  to d‘~cuss w i t h  y o u  some  of the r e c e n t  Bureau  o f  R e c l a m a t i o n  a c t i v i t i e s ,
and since I  a m  actively  e n g a g e d  I ”  s o i l s  e n g i n e e r i n g ,  I  w i l l  discuss 6ome of  the a c t i v i t i e s
,pe”ai”i”* t o  this f i e l d .

*,,c Bureau  of Reclamation is an e n g i n e e r i n g  o r g a n i z a t i o n  “hose m a i n  function  i s  t o  d e s i g n
a n d  c o n s t r u c t  i r r i g a t i o n  a n d  related  f a c i l i t i e s  in t h e  1 7  W e s t e r n  S t a t e s .  S o i l  s c i e n c e
activities o f  R e c l a m a t i o n  p r o g r a m s  r e l a t e  p r i m a r i l y  to water and  l and  resource d e v e l o p m e n t .
It is t,w p r a c t i c e  of the B u r e a u  o f  R e c l a m a t i o n  to u t i l i z e  so11 c o n s e r v a t i o n  S e r v i c e  snil
surwy infnrmation to the m a x i m u m  e x t e n t  possible in pro,ect planning  a c t i v i t i e s .

I  have s e l e c t e d  five areas of  soi ls  engineerinS w h i c h  t h e  B u r e a u  o f  R e c l a m a t i o n  i s  c u r r e n t l y
e n g a g e d  i n  a n d  w h i c h  I  h o p e  w i l l  b e  o f  i”Lzr-est to y o u .

L‘me Stabilization

‘TIE  use of l i m e  as a ”  addirive  t o  s o i l  dates back  to the R o m a n  E m p i r e .  T h e  Remans u s e d  i t
on some segments  o f  t h e  A p p i a n  W a y  (tbc r o a d  to E g y p t ) . L i m e  has been u s e d  i n  a g r i c u l t u r e
f o r  s”me tinic t o  c h a n g e  t h e  a c i d i t y  o f  s o i l s  t o  i m p r o v e  c r o p  p r o d u c t i o n .  L i m e  h a s  illso bfcn
used to some e x t e n t  in h i g h w a y  a n d  a i r f i e l d  c o n s t r u c t i o n . T h e  Bureau  o f  R e c l a m a t i o n  h a s  rc-
celaly  b e g u n  u s i n g  lime to  stabilize  expnlrsive c l a y s  i n  canal  p r i s m s  i n  arcas where select
n”ncxpa”si”e  s o i l s  a r e  n o t  l o c a l l y  a v a i l a b l e . I  have a  f e w  s l i d e s  w h i c h  i l l u s t r a t e  some  o f
the equipn,u”t  a n d  c o n s t r u c t i o n  p r o c e d u r e s  u s e d  i n  t h e  r e h a b i l i t a t i o n  w o r k  do”Q on porLLo”s
o f  the Priant-Kern  C a n a l  located  i n  t h e  S a n  .Joaqui” V a l l e y  o f  C a l i f o r n i a .

S l i d e  1 - C a n a l  slope f a i l u r e . T h i s  i s  how t h e  c a n a l  l o o k e d  b e f o r e  r e h a b i l i t a t i o n .

Slide 2 - S p r e a d i n g  @cklime  with d u m p  t r u c k . H y d r a t e d  l i m e  c o n t a i n s  2 0  p e r c e n t
m o i s t u r e ;  therefore,  quickliw  i s  p r e f e r r e d  “benever  p o s s i b l e .

S l i d e  3  - M i x i n g  l i m e  w i t h  s o i l . Usually  l/2 t o  7 percent  lime is a d d e d ,  depending
o n  soil t y p e  a n d  s t r e n g t h  d e s i r e d .

Slide 4 - A n o t h e r  s l i d e  o f  U,e mixinS opcratlo”.

Sl ide  5  - W a t e r i n g  a n d  m i x i n g . A mois ture  conten t  2  to 5  p e r c e n t  a b o v e  o p t i m u m
m o i s t u r e  i s  r e q u i r e d  ~for p r o p e r  hydrat‘on.

Sl‘dc  6  - Heat o f  hydratla”  c a u s i n g  fog a t  27’  F. remperature.  A b o u t  8 LO  24
h o u r s  r e q u i r e d  f a r  h y d r a t i o n .

Slide 7  - Rolling a  s i d e  slope. T r a c t o r  i s  u s e d  t o  w i n c h  r o l l e r  u p  a n d  d o w n  s l o p e .

l/ Giva  R. Harju,  Civil  Enginear, E a r t h  Sciences B r a n c h .  Divlsio”  of General Reserch,
Engineering  a n d  R e s e a r c h  C e n t e r , U. S .  Department  o f  t h e  Inrerior,  Bureau  o f
R e c l a m a t i o n ,  D e n v e r  F e d e r a l  C e n t e r ,  D e n v e r ,  C o l o r a d o . ’
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Slide  8 - Lime  stabilized  canal  side slope after  1 year of operation  shows no sign of
erosion,  heave,  or slide failuves. It is ““known  at Lh‘S time  how lime=
treated soils will behave with t‘mc  when Inundated a n d  sub,ected  t o  t h e  ve-
locIties  o f  canal  operation.

A  d r o p  str”cturc  on the L o s t  W e l l s  l a t e r a l  l o c a t e d  on s i l t y  s a n d  s o i l  w i t h  a  high w a t e r
t a b l e  n e a r  Kiuermn,  W y o m i n g .  w a s  s e l e c t e d  f o r  t h e  f r o s t  i n v e s t i g a t i o n .  T h i r t y  ~hermocou-
pies a n d  f o u r  f r o s t  gauges YLITC  installed. T w o  w e l l s  f o r  r e c o r d i n g  water e l e v a t i o n s  wcrc
d r i l l e d . Folystyrenc  i n s u l a t i o n  I - i n c h  a n d  Z - i n c h e s  t h i c k  w a s  i n s t a l l e d  i n  two a r e a s  o f
1 6 0  s q u a r e  fsct each. L h a v e  a  f e w  Slides showing  p a r t  O f  this installation.

Slide 9  - Z - i n c h  mick  insulati.on  inslalled.

Sl‘dc  1C - Z-inch t h i c k  i n s u l a t i o n  b e i n g  covered w i t h  6  i n c h e s  o f  s o i l .

Dmsifyin,q  Subsidable  S o i l s  by w e t t i n g

Bcntonite S l u r r y  C u t o f f  T r e n c h

The B u r e a u  o f  Reclarration  d e s i g n e d  a n d  c o n s t r u c t e d  i t s  f i r s t  bcntonite s l u r r y  t r e n c h  a t
W i n t e r i n g  damsite,  Nor th  Dako ta ,  i n  1975 . T h e  s l u r r y  t r e n c h  i s  a ”  alrernative m e t h o d  o f
p r o v i d i n g  p o s i t i v e  c u t o f f  when deep coarse-grained  a l l u v i u m  m a k e s  conventional  c o n s t r u c t i o n
m e t h o d s  uncconom‘cal.

The s l u r r y  t r e n c h  c o n c e p t  r e q u i r e s  n v e r t i c a l - s i d e d  t r e n c h .  u s u a l l y  f r o m  3  to 10 f e e t  i n
w i d t h ,  e x c a v a t e d  w i t h  e i t h e r  a  dragline. c l a m s h e l l .  o r  b a c k h o e . I ”  al,uvium  c o n t a i n i n g
large  c o b b l e s  a n d  b o u l d e r s , t h e  s l u r r y  t r e n c h  i s  n o t  p r a c t i c a l  b e c a u s e  o f  t h e  d i f f i c u l t y  o f
e x c a v a t i o n  o f  t h e  narrow  t r e n c h . A s  t h e  material  is e x c a v a t e d  from t h e  t r e n c h ,  a  bentonitc
s l u r r y  i s  pumped i n t o  t h e  t r e n c h  t o  s u p p o r t  the ~~11s to p r e v e n t  s l o u g h i n g  e n d  “ c a k e ”  t h e
w a l l s  t o  p r e v e n t  s e e p a g e . T h e  s l u r r y  i s  a  m i x t u r e  o f  bentonite a n d  water i n  a  r a t i o  o f
abou t  1  to  18  and  has  unit w e i g h t s  v a r y i n g  between 7 0  a n d  9 0  lb/ft3.

T h e  d e n s i t y  car,  b e  c o n t r o l l e d  b y  t h e  use of s i l t y  m a t e r i a l  b e i n g  a d d e d  t o  t h e  s l u r r y .
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BUREAU OF LAN” MANAGENENT  ACTIYITIES

i n  the

NATIONAL COOPERATIVE SOIL SUKYEY

J a m e s  S. Hagihara, So i l  Sc ien t i s t
Bureau of Land Management

Denver, Colorado

The  Bureau  of Land Management  appreciates the  opportunity to psrtic*pate  in this  conference,
We would  like to take thtn  oppor tun i t y  to exp re s s  our t h a n k s  t o  t h e  S o i l  C o n s e r v a t i o n  Service,
Forest  Service, Bureau of  Reclamation, and the Universi t ies  for  their excel lent  cooperat ion and
assistance to the BLM in  t he  co l l ec t i on . interpretation and applicat ion of soils  data.

Kccent  legislative actions such as the National Environmental Policy Act and development of
“energy”  programs have created a great demand for soil survey lnformatlon  in the management of
the n a t i o n a l  r e s o u r c e  lands. Some of the priori ty act ivi t ies  requir ing eolls data are:

Al, of

Development  of  Environmental  Impact Statements for most of the proposed multi=
USC management activities on the NRL. S o i l s  d a t a  i s  needed for  specLf‘c  areas
that  wil l  be Impacted by uses such as off-road vehicles,  forrstry przxt‘c~s,
recreat ion activities, wildl i fe  management , and other  re la ted uses .

Energy/Mineral leasing and development programs. Thr reclamatlonlrehabllitnrion
o f  d i s t u r b e d  s u r f a c e s  rceulting f r o m  m i n i n g  operations for coal ,  oi l-shale,  gco=
thermal  and other  mineral  developments  require  detai led soi ls  information.

Development  of  range environmental  impact  s ta tements .  The BLN  is committed  to
complete 212 environmental impact statemeiits  and 6,505 Allotment Nanagement  Plans
(AMP)  vithl” the next  th‘rteen y e a r s . Adequate  soils  data are not  available to
ind i ca t e  t he  influcncc  of livestock grazing on the soi ls  resource  at t h e  p r e s e n t
tinw.

Colorado River Salinity Program. This  program requires considerable soi16 infor-
matlon to determine and identify saline sources within the Colorado River  drainage
bas in .

t h e s e  activities require  soils  data t” de t e rmine  so i l  suitability, l i m i t a t i o n s ,  b e h a v i o r ,
and “potential”. At the present  t ime,  the BLM  is  confronted with  B major task in g a t h e r i n g  a n d
providing adequate soil dew end soil management interpretetionr to meet these demands.

C u r r e n t l y  t h e  BLM has 38 soil  scientists  on the rol ls . They are located in the Washington Of-
f i ce ,  Scrv‘ce Cen t e r ,  S t a t e  o f f i c e s  and  D i s t r i c t  o f f i c e s . The principal  assignmcnte  of the
soil eclentists a r e  p rov id ing  s e rv i ce  and  a s s i s t ance  to the District Nanager  e n d  r e s o u r c e  s t a f f
specialists  in pra”id,nS the necessary soi ls  input  and interpretat ion of  data  for  development
of reeourcc  menagemenr  plans  and environmental  impact  s ta tements . BLU real izes that  mapping
sails is an i m p o r t a n t  funct‘on  of the soil scientist, h o w e v e r , c”rrent program pr‘or‘t‘es  do
not allow adequate time for a mapping program. As a result, Blx must r e l y  o n  a cooperat,ve
sot1 survey program to acquire the necessary soi ls  inforrr.ation.

T h e  ~“rrent FY 76 so11 acti”it‘es include cooperat ive agreements  with the fol lowing:

A.

8.

soi1 Co”ser”atio”  Service - BLM has cooperative SOL1 survey  agreements in
Alaska, Arizona, Colorado, California, Idaho, Montana. New Mexico,  Nevada,
Utah, and Wyoming. Approximately 2.5 mill ion acres of  NRL  are being sur-
“eyed under these agreements.

Universities -
(1) Colorado State “n‘vers‘ty.  Soil charscterlzatlon etudies  b e i n g  c o n d u c t e d

on 36 selected sai ls  in  northwestern Colorado.  This  sampling program is
be ing  coordinated  With the Sol1 Conse rva t i on  Se rv i ce .
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(2) University  O f  California,  R i v e r s i d e  - OCR ia conduCti” a Se”m3,  so‘,
i n v e n t o r y  on 2 million acres locsted i n  t h e  E a s t  Haleve  D e s e r t .

C .  B u r e a u  o f  Reclamation - T h e  B u r e a u  o f  R e c l a m a t i o n  is conduCtinS  soil inves-
tiSatb”(i  on ten (10) sites l o c a t e d  i n  Montana,  t+X,k,S,  C o l o r a d o ,  a n d  Utah.
T h e s e  i,>“eSt‘Sati0”8  are bei” c o n d u c t e d  to develop criter‘a  for rehabill-
tation  end reclamation  Of soile dlsrurbed  by “,i”i,,S  and e”et-Sy  d e v e l o p m e n t .
A p p r o x i m a t e l y  2 5 , 0 0 0  acres  are being studied under this eSreem”t.

D. Soil Surveys are also being conducted under Joint caoperaLL”e  a g r e e m e n t s
with  the soil conservation  distr ic ts  and Soi l  Conservat ion  Serv‘ce.

.
The commitments to satisfy  EIS needs and eWISy/miM?ra1  development demand BO‘, survey date on
pract ical ly  a l l  o f  the  nat ional  reso”rce  lands ‘n the  future  years . I n  view of this high d e -
m a n d  f o r  s o i l s  informat‘on,  BIA will  need very c l o s e  c o o p e r a t i o n  e n d  c o o r d i n a t i o n  xfth the S o l ,
Conservation  Servicu,  Universities, and other  agencies  to ident i fy  the  ob ject ives  end  pr ior i - .

t i e s  f o r  aCComPliShiriS R s o i l  s u r v e y  t h a t  w i l l  s a t i s f y  t h e  n e e d s  f o r  multiple  reso~ecc  m a n a g e -
rnC”L  0 ”  t i l e  NRI..



MO”ERNIZING  SOIL SURVEY  P”BLICATIONS

COCNI1‘TEE  1

.

The

1.

2 .

3.

4 .

WEST  REGIONAL  WORK  PUXNIXG  CONFEREKE  FOR ME
COOPERATII’E  SOIL SURVEY

February  9-13,  1976
Phoenix, Arizona

origina,  charges for this colmnittee were:

prepare models  for  soi l  formation sect ion with  special  at tent ion co major  l and
r e s o u r c e  erees or land r e s o u r c e  r e g i o n s .

Prepare examples of  foreat appropriate  for  the publicat ion of  the different
ordere or so i l  su rveys .

D e v e l o p  formet  for sol1 surveys that  cover an erea of  unique  ma”egrmenL such es
a  National ForeeL eree.

Sumnarize  problems experienced  with  the new  “ap procedures end new tert p r o -
cedures . Prepare  recomnendatians  o” bow LO correct  problems.

I ”  o rde r  to better facilirate the operstione  of this committee  iL w a s  d i v i d e d  i n t o
four  “s”bc”nnoiftees.”

Charge 1  - “ “ f f ,  Nielson,  Giese

Charge 2 - Meurisse, Langan,  Gilkerson

Charge  3  - Iarson, Hlgihara, Anderson

Charge 4 - Nltchell, J a y ,  Mayko

The fol lowing is  e breakdown of  each specif ic  charge,  end recommendations  co”cer”-
in8 these charges .

C h a r g e  1 - Prepare models  for  soi l  fornntion  section with special ettentio” to
ma,or  land reeource  ereae.  o r  l a n d  r e s o u r c e  r e g i o n s .

The comnittee  did not  complete  t h i s  c h a r g e . Three samples  of  different  ways of
p r e s e n t i n g  this s e c t i o n  e.re included  i n  t h e  a p p e n d i x  to this  report .  I t  is  fel t  that
these examples,  or  s imilar  examples in any published soil survey could be used as guides
by individual  authors. A single example for this section is not cons ide red  e i t he r
a p p r o p r i a t e  “or “ecee6ary.

Recommendations :

1)  This committee  be cont inued and that  i f  work with  the  Soil Geormrphology  teem at
the  Port land TSC to develop an example of  a  combined soil  formation and classif icat ion
section.

Charge 2 - Prepare examples of  format  appropriate  for  the publicat ion of  the dif-
f e r e n t  orders of soil s u r v e y s .

Chsrge  3 - Develop format for  soi l  surveys that  cover a” erea of unique management
s u c h  ee e Nations1  Forest eree.

If was the co”se”eus  of the comnittee  thef  these  tw tihargea  c o u l d  b e  c o m b i n e d .
The  “ew m o d u l a r  wiring format  eppears to  be  ex t r emely  f l ex ib le ,  e spec ia l ly  the  new mep-
p ing  unit  desc r ip t i on . I” the “ew m a p p i n g  unit descript ions we EB”  1) discuss soil
properties and /o r  qua l i t i e s  t ha t  a f f ec t  so i l  use; 2)  explain how these  propertiee or
quslities affect use; and 3) alternative m e t h o d s  available to overcome the problems in
uee. This is true for farming  a n d  r a n c h i n g ,  t i m b e r  ( w o o d l a n d  manegement),  reereetional
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uses,  urban d e v e l o p m e n t s ,  or whatever  ueee we wish to discuss.

lhree  suggested out l ines  ere included in the appendix.  Probably coy of  these
uould  be valid depending upon the order of the survey and the intended uees of the 8u1-
vey. T h e  k e y  point  is to d e v e l o p  e f o r m a t  t h a t  users cert uee and understend.  Again
the new mdular  writing  technique. appear to meet this need.

IL is cri t ical  that  the reader be told in laymen terms  the order  of  the survey and
t h e  d e g r e e  o f  r e l i a b i l i t y  or c o m p e t e n c e  o f  e a c h  napping  u n i t  f o r  l a n d  “ s e  p l a n n i n g .
Ibis i s  e s p e c i a l l y  t r u e  o f  m u l t i - o r d e r  s u r v e y s .

Elateriels, inrerpretetions or s e c t i o n s  t o  b e  i n c l u d e d  n e e d  t o  b e  o p t i o n a l ,  a n d .
n e e d  t o  b e  g e a r e d  to the  criterie o f  t h e  s p e c i f i c  ueer. For e x a m p l e  t h e  F o r e s t  S e r v i c e
m a y  uee the i r  “yn criteria a n d  m e t h o d s  o f  d i s c u s s i n g  t i m b e r  p r o d u c t i o n ,  or BLM uee
t h e i r  c r i t e r i a  f o r  recreationel “see  o f  p u b l i c  l a n d s  e t c .

.
One Foree~ S e r v i c e  region s u g g e s t e d  a  t a b u l a r  fornat be  coneidered for  mapping

unit d e s c r i p t i o n s  f o r  O r d e r  3  a n d  O r d e r  4  s u r v e y  e s p e c i a l l y .  A n  e x a m p l e  i s  i n c l u d e d
i n  t h e  a p p e n d i x  t o  this repart. nlese t y p e s  o f  d e s c r i p t i o n s  c a n n o t  b e  p u b l i s h e d  u n t i l
the Linolex p r o c e d u r e s  a r e  r e f i n e d ,  or un less  a  Linolex m a c h i n e  i s  a v a i l a b l e  t o  t h e
etete or cooperat ing agency.

Reconmendations:

1) We use the modular  wri t ing format  for ell orders of soil su rveys .

2 )  hat t h e  t a b u l a r  m a p p i n g  u n i t  descri,Xi”n  fdrmet  be tested in  one or twa areas
f o r  OTder  3  end  O r d e r  4  eurveye,  for  loca l  “I “ i n - h o u s e ”  u s e  a t  this t i m e .

3 )  Thet t h e  c o n t e n t  o f  t h e  r e p o r t  r e m a i n  f l e x i b l e . N&e mapping  u n i t  descriptions
a n d  i n t e r p r e t a t i o n s  m e e t  t h e  ant,icipated  n e e d s  o f  t h e  s o i l  s u r v e y  over i t s  e x p e c t e d
l i f e  s p a n .

C h a r g e  4  - Sunmrarize p r o b l e m s  e x p e r i e n c e d  w i t h  t h e  new map p r o c e d u r e s  a n d  new t e x t
procedures. P r e p a r e  recommendations  o n  h o w  t o  c o r r e c t  p r o b l e m s .

A l l  etetes were c o n t a c t e d  f o r  t h e i r  c”nm~enLs o n  t h i s  cbsrge.  T h e  f o l l o w i n g  o u t -
l i n e s  t h e  major  areas o f  p r o b l e m s  i n  m a p  com,ailstion  a n d  m a n u s c r i p t  p r e p a r a t i o n ,  f o l l o w -
ed by reconmendstions  t o  o v e r c o m e  t h e s e  p r o b l e m s .

Instructions

w: S o m e  s t a t e s  err heving problem using Cert” instrucrions  f o r  map c o m p i -
l a t i o n . A p p a r e n t l y  ,wre one to one training is n e e d e d  i n  mp c o m p i l a t i o n .  P a r t  o f  t h e
problem appears to be in a lack of vnderstsnding  of the language of cartographers by
f i e l d  personnel.

Recommendation:

1) Cart” and states having problems get together and arrange needed training for
key stete people.

Flow of material to and from Cart”

Problem: T h e r e  i s  no consietent  or srmoth  f l o w  o f  nap compiletion  naterials  t o
a n d  e s p e c i a l l y  f r o m  Cart”.

Recomoendation:

2) Cert”  wrk with  atetee t o  d e v e l o p  an even f l o w  s c h e d u l e  f o r  r o u t i n g  s o i l  map
c o m p i l a t i o n  m a t e r i a l s  with suff ic ient  l e a d  t i m e  s c h e d u l e d . I f  e i t he r  Ca r t ”  or t h e
s t a t e  f a i l s  t o  a d h e r e  t o  t h e  s c h e d u l e ,  a d e q u a t e  advenee  not ice  i s  needed to  advise
the other of the delays, to permit adjustments  in  schedules ,  and wrk a s s i g n m e n t s .



.

Problem:  Considerable time is spent on compiling drainage and cultural overlays
to orthophoto  q u a d s . There is also lost time in shipping LO Carto  for  the ir  input  and
returning to the states.

Reconrmendation:

3) Test the use o f  U.S.G.S.  top0 drainage overlays  a& cultural  overlays.  stetes
can make minor changes and edits a(1 needed.

Drafting  Hell,

problem:  Capable  draft ing  help  appears  to be available a.6 WAE’s or through can-
tracting. However uneven flows of compilation materials, with large gaps of down
t i m e  leads to numerous twnovers  in  student  WAS h e l p . This means considerable train-
ing time for new compilation  te*ms.

R e c o m m e n d a t i o n :  lhis conference suggests the following alternatives; a) the
administrator  return IMP compilation to the Carto units, and provide them with ade-
quate  &J help to complete the Job in a reasonable time s b) keep map compilation in
the states, provided the flow of materials  will be such that there vi11 be no large
periods of “down time.” In some case8 possibly tw or rare states could combine rwp
c o m p i l a t i o n  In one office  to  increase  e f f i c iency .

Text Preparation

w: I”structions  for some parts  o f  the msnuscripts  are i n c o m p l e t e  o r  eYen
M”eXiste”t.

Recomnendation:

5) TSC staff develop good annotated examples of uanuscript  sections, not current-
l y  a v a i l a b l e .  A l s o , the individual states  are encouraged to expand on these for local
conditions as needed.

Review o f  aanuscripts

a: S o m e  t e c h n i c a l  revievere  are not fully aware o f  t h e i r  r e s p o n s i b i l i t i e s .
Further, reviews are not made consistently--that is different reviewers emphasize dif-
ferent problems or sections or in some  cases  provide  d i f ferent  instruct ions .

6) All technical reviewers of soil wrvey  nvlnuscripts be  tra ined  in  rev iewing
W%VlSCTiptB. This trai”ing  to be given by W.O. staff at TSC far appropriate  TSC and
state personnel.

Recooonendation:-~-__

7) Interdisciplinary writing and reviews of soil survey manuscripts and SCS-
SOILS-S’s must continue. A p p r o p r i a t e  8tate specialists still need to rev iew these
rawscripts  and SCS-SOILS-S’s before they are submitted to the TSC.

Climate sections from NOAA

m: Mst sections prepared by NOAA for the Western States is inadequate,
and far too expensive for what  we  get .

Recormnendation:

6) ‘Ihat states look to  o ther  so”rces  for completing  this  8ection  s w e  d e v e l o p
methods far completing this section “in house.”

scs-SOILS-5’s

w: Some states  are still  having problems with the completion and review
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Of the scs-SOILS-5 forms.

9) StateB  make  ful l  “*e of the new  proceduree  for developing  the S C S - S O I L S - 5 ’ s .
These  new  procedures should be distributed by the Principal Soil  Correlator  as soon
8~ p o s s i b l e .

Recomnendation:

IO) Where problems still exist, states should request assistance and/or  tra ining
from appropriate TSC  staff members on completinS the SCS-SOILS-S’s--especially the
first “3 b l o c k s . ”

Cdm”t.er  Printouts

Problem:  GPO requirementa  on  page  s i res ,  type  s ty les  and size e t c . ,  p l a c e s
limits an tables, especially, those not currently in the Linolex  or  re lated  programs.
‘Ibis limit means we cannot, at this point, print tables of “unique management” in
our modular written soil surveys.

Recommendation:

I,) This conference urges  that a computer program, or capability, be developed
to allow unique or local tables for inclusion in soil survey nmuscripts

OR

Recamnendation:

12) “he W.O. develop a program to tabulate lend capability class, subclass or
where needed units, by nw,pplnS  “nits.

M: Many states have gone  LO orthophoto  quads for publication base maps
a t  a 1:24,000 s c a l e . This meets the need of many  of our users.  However  recent  cost
s t u d i e s  indicate  that  publ ishing in  the  ful l  75 mlnuce  quad forvat has greatly  in-
creased and we may need to publish in the stripped 2k X 71 minute format .

We need to include costs  of map compilation with  publication costs  to determine
if cost8 of  publ ishing in  the  ful l  7&mlnure  format i s  p r o h i b i t i v e .

Recomendation:

13)  Sretes be Slven  the option of publishing at full 74 minute  format ,  espec ia l -
ly where requested by local user8.

use of Soil survey

Problem:  P o s s i b l e  m i s u s e  o f  s a i l  8ur”eys is a r e a l  p r o b l e m .  A s  a study in  the
northeast indicates, many engineers are misuslnS  estimated data.

14) Further study feasibility of including estimated percent passinS s ieves ,
liquid limits and plasticity  index, in published surveys and see if their omission
would reduce chances of misuse of published soil sw‘yeys.

.
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APPENDIX D

INTRODUCTION

Pwpose af soil resource  inventory  (SRI)

kind of SItI ( O r d e r  1 ,  2 ,  o r  3 ,  e t c . )  - Kostly  3 or 4

Kinda of mappinS units (e.g.  c o m b i n a t i o n  of landform  a n d  s o i l s )

Ho,, SRI was made (photo interpretation, field checking etc.)

DESCRIPTION OF ARU\

Incation and size

Private  land area

Geology & general Seonarphalogy

Clinare

DSSCRlPTfON  OF UNDFORM  “NITS (if included in napping)

Occurrence - How formed

Shape

Slope

DreinsSe  densi ty

Etc.

DESCRIPTION OF SOIL UNITS

Character ist ics  (Table  form)

Inclusions

INTERPRETATIONS

Criteria

(Table form)

F O R  LANDFORM  “NITS (if included in mappinS and if desired)

T a b l e  o f  Interpretarlons

INTERPRETATLONS  FOR SOIL UNITS

Criteria

Table of Interpretations

APPENDIX

Soil Taxonomy

Laboratory Analyses

Literature Cited

Note: If geologic structure end/or vegetation are combined with the soil units  to
obtain  EcoloSical  Land Units, then the  descr ipt ions  and interpretat ion  cr i ter ia  must
be included. Then the interpretations vould be made for ‘SW’..



APPENDIX  E

A. mtraduction  - location, extent, o b j e c t i v e s  a n d  p u r p o s e  o f
iWe”tOm.

- Eleaning  of  rapping  “nits a n d  mappinS u n i t  symbola.
- Significance  Of i n c l u s i o n s  i n  IMppinS  u n i t .
- LIB.?  of aloil i n t e r p r e t a t i o n s .
- Use of Seneral  soil nap and  de t a i l ed  shee t s .
- Discuss  Order  1, 2 or 3 with explanation of use.

C. Napping units

-description of napping  u n i t  with acreaSe.
- D e s c r i p t i o n  and location  Of najor inclusions  Of componenfs.
- G e n e r a l  s o i l  rap or devliled  map.

- Iden t i fy  witabilities and l imitat ions for  various land manaSement
p r a c t i c e s .

- T a b l e  (aoil p rope r t i e s  and  qua l i t i e s ) .

E. So i l  genes i s  and  c l a s s i f i ca t ion .

F. General  nature  of  the  area.

C. Appendix - (Soil Series D e s c r i p t i o n s ) .

ii. References.

(We feel  the report  should be written to assist the gs in making resource
,mnaSement  dec i s ions . Thus,  the interpretat ions and soi l  management  s ec t i ons
should be up front. The technical  mater ia l  such as laboratory analyses end
soil series descrtptions should be in  the back) .



APPENDIX F

Ihe following  f0rlw.t s u g g e s t i o n  is primarily  for  Orders  3 and 4 ,
but should apply to any order.

I .  Inrroductio”

A.  Purpase  of  the Survey

S. llow the Survey was made

1.  Basis  for  mapping uni ts ,  that  is ,  what f a c t o r s  w e r e
given considerat ion. This might include (a) wails,
(b) l a n d f a r m ,  (c) s lope ,  (d) lithology, (e) v e g e t a -
t i o n .

2. Scale o f  m a p p i n g

I I .  Genera l  Inforration

III.

A .

B.

C.

D.

People end their  use of the land

Climate

Geology - Geonmrpho  logy

Vegetat ion - broad description of native  or predominant
vegetat ive types

Descript ion of  the Soils

Desc r ibe  t he  so i l s  i n  terns of  the lowest  taxonomlc  leve l
at which co r r e l a t ed . Follow with descriptions of each
mapping uni t  and with  e sumnary  of  major  interpretat ions.
For example,  i f  series  were the lowest  taxa, describe the
series and follow with a description of the mapping units.
However ,  i f  the lowest  tsxonomic level is the family or
higher ,  descr ibe the map unit as fo l lows :

Elap Unit Wmbol

20

Constituent  soils Proportion

Andic Xerochrepts; medial 50%
o”er loamy-skeletal ,  mixed,
f r ig id  fami ly ,  10-30x s l o p e s

Lithic X e r o c h r e p t s ,  loamy- 40::
ske le t a l ,  mixed  f r ig id  f ami ly ,
15-40’6  slopes

Inc lu s ions  o f  Andic Xero- 10%
chrepte,  f ine-loamy,
mixed ,  f r ig id  family

Prov ide  an example of each soil profile a8 fo l lows :
Surface
Subsoil
Substratum

D e s c r i b e  the “p unit vith o the r  app rop r i a t e  infarwtion
s u c h  88 landform, lithology (bed rock ) ,  e l eva t i on  r ange ,
annual  precipi tat ion,  vegetat ion or dominant  ,wes.

F o l l o w  t h i s  with  a sunmmry  of major i n t e r p r e t a t i o n s .

.
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APPENDIX  F cont.

IV. 1nrerpreretions

‘ibis  section  could b e  prirkily t a b l e s  of inrerpreretions
for each map unit. The  tables  should express soil capab i l -
i t ies DI l im i t a t i ons  i n  quan t i t a t i ve  t e rms  where p o s s i b l e .
~theruise, u s e  q u a l i t a t i v e  ratinga. In  e i t he r  cme.  p r o -
vide an explanation of each colum  heading.

V. Append ix

2.  Maps

3 .  l abo ra to ry  da t a

4 .  L i t e r a t u r e  c i t e d

(Spec i f i ca l ly  the  ~onments  are for  Charge 2 ,  but include Cba~ge 3 ,
since I don’t 6.~8  the necessi ty  for  dis t inguishing unique areas .
Rather, the emphasis should be on the order of survey)
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REPLY 10:  2550 soil surveys December  10, 1975

SUBJECT: california  Soil Survey ComIctee, Soil C l a s s i f i c a t i o n  Sub-Comnittee

T O :  Richard  W, Kover, Asst. State Soil Scientist
Soil Co”ser”ac*,o”  Service,  State office
P. 0. Box 1 0 1 9
Davis, C a l i f o r n i a  9 5 6 1 6

unclosed  are c o p i e s  o f  Swan Crosswhite’s  Soil ldencification Legend  e n d  t h e
descript ion of  Napping Unit 14A (Holland-Plusick  Associat ion,  O-307.  s lopes)
that  apply to the Eldorado National  Forest  Soil  Survey Area fl724.

I am sending the mapping unit description to you for your review and consid-
e r a t i o n  89 a propose* format  f o r  mspping unit  descriptions i n  reConnaiBSa”ce
soil  surveys,  such as our Soi l  Resource Inventories  (SRI) ,  of  an Order  3
1,ntensity.

I believe the table format with the accompanying derai led profi le  descript ions
a n d  ranges in characteristics for each mapping uni t  component  as found in the
Survey Area can be designed to cover all the needs of a mapping unit  descrip-
t ion,  as  required for  detai led soil  surveys,  but  wil l  take less t ime to wr i t e .
I a l so  be l i eve  the  t ab l e  fo rma t  w i l l  greatly facil i tate the “se and undtr-
standing of  our reports and mapping,

P l e a s e  understand  that  the  enclosed mapping uni t  descript ion is  Susan’s  f i rs t
epproxinwtion  with very little in the way of guidelines from me. You should
note that the pen and ink additions and changes made  by me have not been con-
firmed by Susan. I made them from her detailed descriptions of the mapping
uni t  component ;  so  that  the  table  information m)re  closely fits my ideas of
what should be displayed. If 1 were  wrking  up the N.U. de sc r ip t i ons  fo r  a
surrey area, I would very likely add and/or delete some columns. With your
unders tanding of  NCSS  and SCS requirements, you newt likely can make addit ion-
al improvements. Because of the above, please accept the enclosed naterial as
an idea, not a f i n i s h e d  p r o d u c t .

W e  still feel that we need to devise an easier end quicker way to
describe our mapping ““‘t8  in a reconnaissance survey because of the time in-
terval  involved in completing this  type of  survey.  B e c a u s e  of this ,  we feel
we should present something to the NCSS Program and request the needed
changes. Tbe SCS will be encowxeriq  this fame problem in  the  near  future;
so we would l ike to pool our ideas and present  a united front to rhe W e s t e r n
Regional Technical Work-Planning Conference.

Dick Huff suggested that I send this to you for Comnittee  cons ide r a t i on .

SlArt Sherrell

A R T  SHERRELL, Soil s c i en t i s t
Watershed Kanagement  Staff



An e x a m p l e  of a proposed format
for mapping  unit descriptions
f o r  reconnaissance  soi, surveys

of a 3rd O r d e r  of intensity.
(Forest service,

soil Resource  Inventary)

(All  parts  o f  the mapping  unit
d e s c r i p t i o n  are b a s e d  on data  collected
w i t h i n  the Survey A r e a ) .
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O-30% H o l l a n d  loam - 50%
O-30% slopes

Musick  loam - 40%
O-10% Slopes

Inclusions  - 10%

?Aaver  sandy loam

i

moth  to nod-
rateiy steep
xnitic  mm-
gin Slopes

iLd conifer; /WIP  brown and
ponderosa  p i n e ,  brown, medium
sugar p i n e ,  in- acid, loam and
tense  cedar sandy loam with

weak granular
with bear clover, structure
nnnzanita, and
ceanorhus under-
story

Mixed conifer;
ponderosa  pine,
sugar pine,  in-
cense c e d a r

with ceanothus
and/or  ma”za”-

ita understory

grayish brown,
s l i g h t l y  a c i d ,
lOam with
moderate

reddish  brovn
to red, slight-
ly to medium
acid, sandy
clay loam and

sandy clay
with mder-
ate  prisratic
and strong ,
angular blocky
Str”CtUre

cry pale  brown,
trong1y weathered
raanitic  bedrock

trong brown and
elhwish  red,

edim acid, sandy
amn grading LO
ighly  weathered
ranitic  b e d r o c k





0 - 5” - -Pale  brow,  (IOYR  6/3) l o a m ,  v e r y  d a r k  g r a y i s h  b r o w ”  (101% 312) mist;
weak “a-y fine granular s t r u c t u r e ;  s o f t , friable,  nonsticky  and “on-
p l a s t i c ;  a b u n d a n t  very f ine  and f ine ,  p lent i ful  “Ediwn roots; many fine
interstitial pores; medium acid (p,, 6.0) abrupt wavy boundary. (3 to 8
inches thick)

5-13” --mom  (1CwR  413) s a n d y  l o a m ,  d a r k  b r o w n  (10~~ 3/3) mist; nuderate
f ine  granular  s tructure ;  slightly  hard, friable, ““*sticky,  n o n p l a s t i c ;
plentiful very fine and fine, abundant medium and coarse roots; m”y
f ine  interst i t ia l  and tubular  pares ;  medium acid  (pll 6.0); clear waxy
boundary. (4 to 7 inches Chick)

13-23”--Pale  b r o w  (1OYH  613) s a n d y  c l a y  l o a m ,  b r o w , ,  (1OYK 513) nwist; nwderate
f i n e  subangular b l o c k y  s t r u c t u r e ;  sli@,tly hard,  fi,m, s l ight ly  stick,,
nonplustic;  very few thin c lay  f i lms in  pores ;  few f ine ,  p lent i fu l
medi~um  and coarse  roots;  c”mo”  fine and medium interstitial  and ti,bu,ar
pores ;  s trongly  ac id  (pH 5.5); clear wavy  b o u n d a r y . (8 to 1 3  inci,es
thick)

23-51”--Lislit br~mn,  (7.5,X 614) s a n d y  c l a y  loam,  serory  brown (7.5YK 5/6) m i s t ;
s trong  medium  subangular blocky structure; hard, very firm, stick,-,
s l ight ly  plast ic ;  comn thin c lay  f i lms in  pores  and on ped faces ;  few
m e d i u m  rmts; canma” fine and mediuni  tubular and interst i t ia l  pores ;
medium acid  (pil 6.0); clear wavy boundary . (25 to 35 inches t h i c k )

51-63”--Very  p a l e  brom  (1OYK 713) s a n d y  c l a y  l o a m ,  paLe  brown (10YK  613)
mist; massive ;  sli~hcly  bard,  f i rm,  st icky ,  and s l ight ly  p last ic ;  few
thin c lay  f i lms in  pores ;  no roots; few fine tubular and interstitial
pores;  medium acid (pfl 6.0).

G r a d e s  to bi,ghly weathered  granitic  b e d r o c k .

Range  i n  CbaracterisLics: l%e solum ranges from 40 to over 75 inches thick. Depth to
parali~hic  contact is mre than 60 inches . Mea” amual so i l  temperature  at  a  depth of
20 inches is 52 to 58’ F.,  and these soils become dry for 60 consecut ive  days b e t w e e n
the depths 5 a”d 15 inches. The A horizon ranges brow” to dark grayish brown, dry,
u s u a l l y  LOYR 412, 413, 513 or 7.5YK 514, 414; t h e  u p p e r  f e w  i n c h e s  a r e  normally  p a l e
brow”. Moist  colors ranse  dark brown to very dark grayish bmm, usually IOYK  and 7.5YR
212, 312, 313. The  A hor izon is  slightly to s t r o n g l y  a c i d .  1~ is coarse  s a n d y  l o a m ,
s a n d y  loam or loam and may or my “ot contain  i ron  concret ions . It averages 35 to 505
base saturat ion. Tbfre  is a” A3 or B1 h o r i z o n  g r a d i n g  t o  t h e  R2L.  The  B2L horizon  is
li~ght brow  to y e l l o w i s h  r e d  i n  7.5X+ or 5YK  h u e . It is sandy c l a y  l o a n ,  or clay loan,
and is medium to strongly acid. The  83C and/or  C horizon has a  h u e  o f  7.5YR o r  1OYK.
Tbis so i l  i s  wel l  drained. Surface runoff is medium to rapid; permeability is mder-
ately  s low. The deeply veatbered  parent rock is slowly permeable. Erosion  hazard i s
moderate  to big,,.



‘ill‘2 PIllSiCk  series is a n,encDer of the fine-lomy, mixed,  lnesic  family of lJ1tic  Haploxer-
alfs. These  soils  have developed in place from grenitic rocks. They  occur on snooth to
gcxxly  undulating  mmntain  slopes. Typical vegetative  cover consists  Of ponderosa pine,
sugar pint, incense  cedar, ceanothus and/or  nanzanita. Typically, NJsick  soils have
gray i sh  brow,, slightly acid, laam A horizons;  reddish brown and red,  s l ight ly to m e d i u m
acid, clay loam B2t horizons; and strong brown end yellowish red, medium acid, sandy
loam C horizons grading to weathered granitic bed rock .

0 - T--Grayish bruw (1OYR  5/2) loam, very dark grayish brow? (10YK  312) moist;
roderate  f i n e  g r a n u l a r  s t r u c t u r e ;  s o f t , friable, “onsticky,  nonplastic;
abundant  very f i n e  and f i n e ,  p lentiful “lf?di”“l  r o o t s ;  many very fine i n -
terst i t ial  pores;  sl ightly acid (pH 6 . 5 ) ;  a b r u p t  w a v y  b o u n d a r y . (5 to
10 inches thick)

7  -IL”--Pale b r o w n  (1OYK  6/3) l oam,  da rk  brown (7.5YR 414)  mo i s t ;  mderate  to
s t r o n g  f i n e  subangular  b locky  s t ruc tu re ;  s l i gh t ly  ha rd ,  f r i ab l e ,  s l i gh t -
ly s t icky,  nonplast ic;  abundant  f ine and medium, plent iful  very f ine and
c o a r s e  roots; many f ine interst i t ial  pores; med ium ac id  (pH 6.0); abrupr
wauy boundary. ( 4  to 8  i n c h e s  t h i c k )

II-19”--Red  (2.5YI: 4/6) f ine  sandy  c l ay  loam, da rk  r ed  (2.5YR 3/6) m o i s t ;  rind-
crate medium angular  blocky structure;  s l ightly hard,  f i rm, s l ightly
s t i cky ,  slightly pkastic; many thin clay f i lms on ped faces and in pores;
abundant  medium and coarse  few f ine  roots; m-any  fine interstitial and
tubu la r  po re s ;  s t rong ly  ac id  (pH 5 . 5 ) ;  a b r u p t  i r r e g u l a r  b o u n d a r y .  (6
to 12 inches  th ick)

IY-42”--Red (2.5YR 516)  f i n e  s a n d y  c l a y , d a r k  r e d  (2.5YR 316) twist; nnderste
mediu,: prismatic str~~cture  breaking PO strong coarse angu la r  b locky
structure;  hard,  f ins,  very st icky,  plast ic;  many moderately thick cls,
f i lms  on jxd f a c e s ,  c o n t i n u o u s  nnderately  thick clay film in pores;
plent i ful  medium and coarse roots; conn~un  fine tubular and many f ine
in t e r s t i t i a l  po res ;  s t rong ly  ac id  (pH 5.5) ;  d i f fuse  sntxtb b o u n d a r y .
(20  to 30 inches thick)

42-68”--Yellowish red (5YK 516) sandy clay loam, red (2.5YR 416)  11~Ist;  w e a k
medium angular  blocky structure grading to massive;  hard,  f i rm,  s t icky,
slight1.y plastic; few thin clay films in pores; very few medium roots;
comnnn  f ine and mediuy  in t e r s t i t i a l  and  tubu la r  pa re s ;  s t rong ly  ac id  (pH
5.5) ;  d i f fuse  wavy b o u n d a r y . (20  to 35 inches thick)

68-lOO”--Strong  brown (7.5YR 5/6) sandy loam; yellowish red (5YR 4/6) mRilist;
n~ssive; slightly hard,  fr iable,  nonsticky,  n o n p l a s t i c ;  n o  r o o t s ;  f e w
f ine  in t e r s t i t i a l  po res ;  s t rong ly  ac id  (pH 5 . 5 ) .

Grades  to highly w e a t h e r e d  granitic rock at depth.

Range i n  CJriracteristirs:- - The  solumn is 40 to over  60 i n c h e s .  D e p t h  t o  paralitbic
contact  is  more than  60 i n c h e s . Mean  annual  soil temperatures  a t  a depth  of  20 inches
is 52 to 57’ F., and these soils become dry for 60 consecutive days between the depths
Of 5 and 15 inches. The  Al horizon ranges from grayish brown to gray in lOYR  or 7.5YR
hue. It is coarse sandy loam to l oam. Structure  is  weak or lroderate g r a n u l a r . It i s
slightly or medium acid. The A3 may be replaced by a RI horizon; either has inter-
mediate propert ies . The B2t h o r i z o n  i s  r e d d i s h  b r o w n  ox red in 2.5YR hue. It is
clay loam or sandy clay loam and slightly to stronggly acid. Base saturat ion is  50-607,.

.
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(3) ‘rhe  mderately steep G.wmm  clay loam occupies  short b r e a k s  b e l o w  h i l l  tops.

lhis calcilreous  so i l  produces  low y ie lds  f rom cul t ivated  CTODG.  Yie lds  can be

substantially increased  by applications of barnyard nanure  and phosphate ier-

ti1izer_*

(4) kock  outcrop  on small knol ls  can be  eas i ly  farmed around.

(5)  -nearly level ,  poor ly  drained Zeta  c lay  so i ls  occupy  sn~?l~depressions.

-oil remins  wet until  late  June and is  not  sui ted  for  cul t ivat ion.  I t

u easily farmed around:

In a typical profile  of this tieries names s o i l  the s u r f a c e  layer is  (drycolor)

(texture) about C_numher)  inches thick. ‘Ibe  subsurface  layer  is  idry color) (texture1

a b o u t  (nuntber)  inches  thick .  The  subsoil is ldry  color) itexturel  about  (nunlber)  i n c h e s

thick. l‘he substratum is  (dry  co lor )  (texture1  to sboyf  (number1  i n c h e s .  B e l o w  t h i s ,

t o  8 depth of 60 inches,  is (very firavelly  s a n d ,  s a n d s t o n e ,  s h a l e ,  o r  e t c . ) .

P e r m e a b i l i t y  i s  (ad ject ive  rare ) .  The  avai lable  water  capaci ty  is

--_: gfe permeabi l i ty  is  s igni f i cant ly  d i f ferent ,  as  in  contrasting

-al families or substratum phases, express pcrmeabilitv  as, for example:

“Permeabi l i ty  is  s low to a depth of about 24 inches and ra-pi,d  be low. ’-_~,

(adject ive  amunc). The effective rooting  depth is about Qmmerical~  i n c h e s . me___..._

a v e r a g e  unnual wett ing  dcpch of the soil under native vegetation  is about ~number)

inches. Surface  r u n o f f  i s  lad,ecri,ve  ratel,

N O T E :  llse in‘ormtion  co l lec ted  on  mot  depth  characterietics  of native ve-- -

getation  along:  with other features like depth Lo lime, depth to ca h o r i z o n s ,

etc.cc determine this. ‘The  depth at which roofs Rrade in abundance  from

“cormnon”  co “few”  mifiht  be aqmd  clue as to t h e  a v e r a g e  a n n u a l  w e t t i n g  depth-:

and the erosion hazard is (adlective  deEreel  from &ind andfor w a t e r ) .

r-
p2 : Inc lude  in  the  above  paragraph  other  im,mrLant  soil c h a r a c t e r i s t i c s

and propert ies  that  affect soil use and behavior. Examples are : “A seasonal

-water table is between 20 a n d  40 inches duritw  April and Mav:’  “This soil

i s  s u b j e c t  to f looding in  late  May and early June.“Vhis  soil is&ongly af -

fected by alkali below about 20 inches.“,
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Li”CI  levels are fronl  fully stocked,  even-aged, uorranaged  stands  of (number(s))-year old

Llecs,  respectively.

-NOTE. I” the aboveI_. -__-three  SCntenCeS, if j u s t  one timber species is named,

cumbine  ttie second  and  third sentences  into one senrence  by Striking out the

i&lowing  words and  part.5  of senrences: “tt,e named,  “species  respectively.

“~pOd”CCfo”  levels are”~“respectively.~

‘lhc primary limiting  soil properLies  for rme.t  u r b a n - r e l a t e d  d e v e l o p m e n t s  a r e

(s~!!l~_,,~~?eIa,~ability), ( s e a s o n a l  hipb water  table ) ,  (highsbrink-swell),  ( f l o o d i n g ) ,



.
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is dominated by

_-3 -*

and . then t h e  range deteriorates, the proportion  o f

- ,  an*

, which are highly desirable native plants,diminishes,  and

the  propor‘ia”  o f  forbs,  woody  shrubs  and  Otller  undesirable  pklncs becomes greater.

--.__ --,

--

_.

This so i l  is s u i t e d  f o r  w i n d b r e a k s . - -

- -

- -

_ _ - .

-

Suited  tree s p e c i e s  include

,  and

s u i t e d  s h r u b  s p e c i e s  i n c l u d e _-

-~ *_ ,  and _



.

The primary restriction(s)  in its use f o r  timber production is (are) ._-
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Capability subclass -_-B drylsnd; ,  irri,gated.
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.

Ihis c o m p l e x  c o n s i s t s  o f  ( s l o p e  adjectivea) s o i l s  o n  (lendscspe(s)j, ( s l o p e  a d -

j e c t i v e ( s ) )  s o i l s  a n  ( l a n d s c a p e ( s ) ) ,  and@lape  adiective(s))  s o i l s  o n  ( l a n d s c a p e ( s ) )

i n  t h e  ( l o c a t i o n  i n  t h e  survey a r e a )  p a r t  o f  t h e  (countv 01 a r e a )  a t  elevat,ons o f

(number)  t o  (number)  f e e t . T h e  a v e r a g e  a n n u a l  p r e c i p i t a t i o n  is a b o u t  (m) i n c h e s ,

a n d  t h e  m e a n  a n n u a l  a i r  t e m p e r a t u r e  i s  a b o u t  (e) d e g r e e s  F .  T h e  a v e r a g e  growing

s e a s o n  i s  a b o u t  (number)  d a y s . The ( f i r s t  n a m e d  soil)  makes u p  about (_) p e r c e n t

o f  t h e  mspping u n i t ,  t h e  ( s e c o n d  n a m e d  s o i l )  a b o u t  (e) p e r c e n t ,  a n d  t h e  (gsri

named  s o i l )  about (_) p e r c e n t .-.__



(2)

(3)

(4)

(5)

xui: Delete f r o m  the last PSOf the preceding  BenCenCr  the infarnL3tion  on

landscape if the landscape for all the major  named soi ls  i~the complex is

the same---a PTt,is applies  as  well  to the succeeding aragra~h*s g iv ing  th i s

& f o r m a t i o n  o n  the oLher major soil(s) in the complex~;

In a typical prafile of the (f irs t  named soil)  soi l  the surface layer is  (drv c o l o r )

(texture) a b o u t  (“umber)  inches  thick. T h e  s u b s u r f a c e  l a y e r  i s  (dry color) (texture)

a b o u t  (numbs)  inches thick. The subsoil is (dry color) (m) about  (number)  inches

th i ck . The substratum is  (dry color)  ( texture)  to a b o u t  ( n u m b e r )  i n c h e s .  below this ,

L O  a depth of  60 inches,  is  (very gravelly s a n d ,  s a n d s t o n e ,  s h a l e ,  o r  e t c . ) .

Permeability i s  (adjectiverate). The ava i l ab le  wafer  capac i ty  i s

I&E: Iffhe permeabilitv  i s  s i g n i f i c a n t l y  different,_as  in contrastins

textural  families or substratum phases,  express permeabil i ty as ,  for  example:

“Permeabil i ty is  slov to a depth of about 24 inches and rapid below.‘;l
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,m:

y a r d  “ra”ure  u” t h e  (seri,es n a m e )  oart h e l p s  to imixove  s o i l  Lilth,  p r e v e n t

a crustiny,  and i n c r e a s e  crup production.

“TJ~  only  i r r i g a t i o n  m e t h o d  s u i t a b l e  f o r  s o i l s  i n  t h i s  c o m p l e x  i s

s p r i n k l e r s . This m e t h o d  o f  i r r i g a t i o n  i s  w e l l  s u i t e d  t o  most croos. z

v e r y  s l o w  p e r m e a b i l i t y  o f  t h e  ( s e r i e s  n a m e )  p a r t  g o v e r n s  t h e  r a t e  and I r e -

quency  Of w a t e r  application.“l

The followinr  part o n  range  is d e s c r i b e d  i n  t w o  d i f f e r e n t  w a y s .  T h e  f i r s t  para-- -

paph si,ould b e  u s e d  w h e n  the named c o m p o n e n t s  i n  t h e  c o m p l e x  are a l l  in  the

Sante ranges?.. The s e c o n d  paragraph is to b e  u s e d  i f  t h e  n a m e d  compo”e”es

i n  t h e  c o m p l e x  a r e  i n  d i f f e r e n t  r a n g e  sites,

.

This complex is well s u i t e d  for range. T h e  n a t i v e  v e g e t a t i o n  i s  d o m i n a t e d  b y

(sprries), (W), ( s p e c i e s )  and ( s p e c i e s ) . When t h e  ~a”Se d e t e r i o r a t e s ,  the p r o -

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

p l a n t s ,  d i m i n i s h e s  a n d  t h e  p r o p o r t i o n  o f  f o r b s ,  wody s h r u b s  a n d  o t h e r  u n d e s i r a b l e

pla”ts beconva great~er.

T h i s  c o m p l e x  ie well s u i t e d  f o r  r a n g e . lhe b u l k  o f  t h e  f o r a g e  f o r  grazing i s  p r o -

d u c e d  b y  t h e  ( s e r i e s  n a m e ( s ) )  p a r t ( s ) .

.&TE: zhe f a l l o w i n g  s e n t e n c e  m a y  o r  may not b e  n e e d e d .  S t r i k e  out i f  “ o e

-2

the l e a s t  aw,u”t of forage  for  grazing i s  p r o d u c e d  b y  t h e  ( s e r i e s  n a m e )  p a r t .  T h e  n a t i v e

v e g e t a t i o n  o n  t h e  ( s e r i e s  n a m e )  p a r t  i s  d o m i n a t e d  b y  ( s p e c i e s ) ,  ( s p e c i e s ) ,  ( s p e c i e s ) ,  and

(m), ( a n d )  o n  t h e  ( s e r i e s  n a m e )  p a r t  b y  (species),  ( s p e c i e s ) ,  (m), a n d

( s p e c i e s ) ,  a n d  o” the ( s e r i e s  n a m e )  p a r t  b y  ( s p e c i e s ) ,  ( s p e c i e s ) ,  ( s p e c i e s ) ,  e n d  (species)

,-
I=: me n e x t  s e n t e n c e  o f  t h e  a b o v e  “ s e c o n d ”  wraarwh  forvat m u s t  apply t o

the u n i t  a s  a  w h o l e . T h e  slant s p e c i e s  n a m e d  must b e  t h o s e  t h a t  d o m i n a t e  i n

t h e  unit as a w h o l e . I f  o n e  o f  the s o i l s  d o m i n a t e s  t h e  u n i t  i n  terma o f  a c r e -

a g e  as w e l l  86 foraze output p o t e n t i a l ,  t h e  p l a n t  s p e c i e s  n a m e d  might  b e  e n -

t i r e l y  t h o s e  p r o d u c e d  f r o m  t h a t  sinrle  s o i l .  O b v i o u s l y ,  i f  a l l  t h e  s o i l s  a r e
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!I=: If all the ns,or  soils in the complex are suited  f o r  w i n d b r e a k s ,  use

-St sentence in the paragraph  below. If just Dart of the mils in the

slex are suited for windbreaks, use the second sentence in the paragra~,,

b e l o wL

This  complex is suited  f o r  windbreaks. OR

Ihe (series name)  and (series name) part(s) of this complex are (is) suited for

vindbreaks. (This second sentence of this paragraph  should identify limiting  soil

yroperties,  if there are any,  and the e f f e c t - - f o r  example:  “The  LOW euailable  w a t e r

uzc_iC of the (series name) part restricts the choice of trees and shrubs to those

that are drought resistant.~.~_.___ The salt content  of the (series name) part restricts the

choice of trees and shrubs to those that are salt-tolerant. The seasonal high water__._,..~  -..- -..__--

tabI,< in the (series name) part restricts the choice of trees and shrubs to those

ti,at  are waler-foleranL.”

%m. For the major  soil(s),._-..A.__ in the complex not suited for windbreaks give

the followi”,<  example  infomtia”:-__ “The drouphtv  (series name) part is not

suited for windbreaks.” OK “met (series name) part is not suited for

suited for windbreaks.” OR “The alkali affected (series name) part iss

sui ted  for  windbreahs.~!

NOTE: If the m,or soils in the comlex are al, suited for the same tree and

&b species. use the first format below as a continuation of the above para-

graph. If the major  soils in the complex are suited for different shrub

species, use the second format  below as a continuation of the above paragraph.

Suited tree species include (species), (swcies), (species), (species), and (species).

Suited shrub species include (species), (species), (eoecies),  (species), and (species).

Under irrigation this complex is suited for (species), (species), (species), (gpecies),
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t’01  the  (&es  name(s))  part(s), suited  tree species i n c l u d e  ( s p e c i e s ) ,  Cspecies),

(sJ$~I~),  and (sprcifs). Suited shrub  s p e c i e s  i n c l u d e  ( s p e c i e s ) ,  (species),  (sprcies),

and (sJ_). “rider irrigation rhe  (ser ies  name(s ) )  part (s )  i s  (are )  sui ted  for

(~~<,~),  ( s p e c i e s ) ,  ( s p e c i e s ) ,  ( s p e c i e s ) ,  a n d  (w) t r e e s ,  a n d  ( s p e c i e s ) ,

C_sv:gc),  (specify), (species),  end (species)  s h r u b s .  F o r  the ( s e r i e s  ram-))

part (s ) ,  su i ted  tree  spec ies  inc lude  (spec ies ) ,  ( spec ies ) ,  ( spec ies ) ,  and (spec ies ) .

!:,,ited  shrub s p e c i e s  include  ( s p e c i e s ) ,  ( s p e c i e s ) ,  ( s p e c i e s ) ,  ( s p e c i e s ) ,  a n d  (species).

il1~3er  irrigaLion  the  (ser ies  na~)) p a r t ( s )  i s  ( a r e )  s u i t e d  f a r  ( s p e c i e s ) ,  ( s p e c i e s ) ,

($~~~N.s),  (gmcxc) , and  (speries) trees, and  (species), (_), (Spec,

(_se>w),  and (species) s h r u b s . For  the  (ser ies  name@))  part (s ) ,  su i ted  tree  spec ies

include  (SJKC~),  (SgeS)) (spec ies ) ,  ( spec ies ) ,  and (species).  Suited  shrub spec ies

inciudc  (species.),  (m), (species),  (w), a n d  ( s p e c i e s ) .  U n d e r  i r r i g a t i o n  t h e

( s e r i e s  n a m e ( s ) )  p a r t ( s )  i s  suit& for  ( spec ies ) ,  (MS). ( s p e c i e s ) ,  ( s p e c i e s ) ,  a n d

(sJgGci2)  t r e e s ,  and &>a), ( s p e c i e s ) ,  ( s p e c i e s ) , ( spec ies ) ,  and (spec ies )  shrubs ,

The  soils in this complex are suited for wodland.  The (ser ies  name)  part  i s

sui ted  for  the product ion  o f  (tree  s p e c i e s ) . It is capable of producing about

(,,um,,cr~s))  tota l  cubic  feet ,  or ( n u m b e r ( s ) )  b o a r d  f e e t  per acre (Scribner rule ) ,  o f

the named merchantable timber species, respectively. These production levels are from

fuliy slockcd,  even-aged, unmanaged stands of (number(s))-year old trees,  respect ive ly .

rCo+: In the above last rhree sentences, if  just one timber species is named,

&ine the second and third sentences into one sentence by striking out the

fo l lowing  words  and pare6 of sentences: “the named,” “species  respect ive ly .

l’bese  production levels are” and “respect ive ly . ”  This  convent ion  appl ies  co-_

the following sentences dealing with production, a160;

The (series name) part is suited for  the  product ion  o f  ( t ree  spec ies ) . I t  i s  capable  o f

prdducing  about (number(s  )  t o t a l  c u b i c  f e e t , or (number(s)) board feet per acre

(Scribner  rule), of the named merchanrable  t imber  spec ies ,  respect ive ly .  These  p r o d u c -

tion leircls are from fully-stocked, even-aged, unmanaged stands of (number(s))-year old
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trees,  respectively, ‘We  (series  n a m e )  part is s u i t e d  f o r  t h e  p r o d u c t i o n  a ‘  (m

_s~_Kcr_  ) . It is capable  of p r o d u c i n g  a b o u t  (mmberti)  t o t a l  c u b i c  f e e t ,  o r  ( “ u m b e r ( s ) )

bimrd fee t  per  acre  (Scribner  ru le )  o f  the n a m e d  m e r c h a n t a b l e  t i m b e r  s p e c i e s ,  respec-

LiWlY. T h e s e  p r o d u c t i o n  l e v e l s  a r e  f r o m  f u l l y - s t o c k e d ,  e v e n - a g e d ,  ““ranaged s t a n d s  o f

( n u m b e r ( s ) ) - y e a r  o l d  trees, r e s p e c t i v e l y .

.
me p r i m a r y  res~rictio”s(s)  i n  t h e  u s e  o f  t h i s  c o m p l e x  f o r  t i m b e r  p r o d u c t i o n  i s

( a r e ) : f o r  t h e  ( s e r i e s  “me(s)) p a r t ( s ) ,  ( n a m e  l i m i t i n g  s o i l  properties): f o r  t h e

(series “am&))  p a r t ( s ) ,  (+w limiting  s o i l  p r o p e r t i e s ) ;  e n d  f o r  t h e  ( s e r i e s  n a m e )~-

p a r t  (name l i m i t i n g  s o i l  p r o p e r t i e s ) .

NOTE:- E n t e r  h e r e  a  b r i e f  d e s c r i p t i o n  a b o u t  mna~eme”~. IMPOKI’RhT!  RENEMHEK:

CO~WIpLu(  NAPPING UNITS  ARE NANACED  AS A WHOLE  AND NOT OK  THE BASIS OF THE ,N-

DIVIDUAL  so11.s ‘n’Il,LIN  THE COMPLEX. Cxample  s t a t e m e n t s : “Convent iona l  methods

c a n  b e  clsed f o r  t r e e  h a r v e s t ,  b u t  m y  b e  r e s t r i c t e d  during winter  mnths  be-.~~-

cause of  heavy  snowpack .” “ C a r e  in r o a d  c o n s t r u c t i o n  a n d  o t h e r  s o i l  disturb-

jnp opcrafims  should b e  e x e r c i s e d  to h e l p  c o n t r o l  e r o s i o n . ”  “ R e f o r e s t a t i o n ,

a f t e r  h a r v e s t ,  must b e  c a r e f u l l y  managed to r e d u c e  p l a n t  competiCio”  o f  “ “ d e -

s i r a b l e  &rstory p l a n t s . ”  “The  c l a y  s u b s o i l  o f  t h e  ( s e r i e s  n a m e )  p a r t  r e -

s t r i c t s  t h e  d o w n w a r d  nnvement  of tree roots, i m p o s i n g  a  windthrow h a z a r d  t o- -

m a t u r e  trees.” “l’be seeepness o f  t h e  ( s e r i e s  n a m e )  hart restricts t h e  k i n d s

o f  e q u i p m e n t  u s e d  i n  f o r e s t  m a n a g e m e n t  a c t i v i t i e s  a n d  i n f l u e n c e s  ease of OK-

atio”s  ” “Road c o n s t r u c t i o n  i s  d i f f i c u l t  on t h e  ( s e r i e s  n a m e )  P-. a r t b e c a u s e  o f

~shallow  depth to b e d r o c k . ”  “Trafficability  o f  t h e  w e t  ( s e r i e s  n a m e )  p a r t

i s  pmr during t h e  p e r i o d  M a r c h  t h r o u g h  A p r i l ,  restricting t h e  u s e  o f  m e c h a n -

i c a l  e q u i p m e n t  f o r  t r e e  h a r v e s t . “ ’

h.OIE: ~ffollovin~qarsgraph,  infornation  i s  g i v e ”  a b o u t  s o i l  i n t e r p r e -

t a t i o n s  f o r  u r b a n - r e l a t e d  d e v e l o p m e n t s . I t  i s  important  to k e e p  i n  m i n d  Lo

t a i l o r  t h e  i n t e r p r e t a t i o n s  C O  t h e  area  of  “eei. F o r  e x a m p l e .  i n  G a r f i e l d

C o u n t y  t h e  i n t e r p r e t a t i o n s  s h o u l d  b e  c o n f i n e d  t o  s e p t i c  tank f i l t e r  f i e l d s ,

f o u n d a t i o n s  f o r  h o m e s  a n d  o t h e r  b u i l d i n g s .  a n d  f o r  r o a d s . I”  Missoula C o u n t y
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tk~kcrpretatioos  should  p r o b a b l y  i n c l u d e ,  in addit ion to those  listed

above,those  for sewerage lagoons, sanitary landfills, end shallow excavations:

Thr! priniary  linaiting properties  of soils in this c o m p l e x  f o r  nwst u r b a n - r e l a t e d  de-

relopments  are : f o r  the ( s e r i e s  name(s))  part(s)  (name l i m i t i n g  soil properties);  f o r

the  (series “me(s))  part (s )  (name limiti”~  soil properties);  and for  the  (ser ies  name)

p a r t  (“ame l imit ing  so i l  propert ies ) .

,@TJ: Following:  are a few sample management sL4teme”ts  identifying the po-

m use2 e f f e c t ,  and soil propertx.  “Septic  tank filter f i e l d  sewerajie

diiposal systems require special design to overcome the soil limitations im-

posed  by  s teep  slopes and slow permeability of the (series name)  part.” “me

mction of hams with basements  is restr i c ted  bv bedrock  in rhe (ser ies

p a r t . ”name) “The seasonal  h igh water  table  in the (series name)  part can re-

a hones  w i t h  b a s e m e n t s  being  f looded  in the  spr ing . ”  “The steep 61”~~

and low inherent soil strength of Lhe  (series name) a r t  restricts  the con-__-- P

cution  of  homes . ”  “Careful  desis” and co”structio”  of roads is required to

wle the limitations imposed by the high shrink-swell and high frost

action potential of the (series name) part.” “The very rapidly permeable sub-

s t r a t u m  greatly  restricts the use of the (series name) part  f or  sewerage

lajioons..”

C a p a b i l i t y  s u b c l a s s  ( W e ) ,  dryland;  (IIs), i r r i g a t e d .
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USDA-KS/l-20-76

This complex consists  of soils on

soils  on end

soils on in the_

part of the at e l e v a t i o n s  o f t o f e e t .  T h e

average  a n n u a l  p r e c i p i t a t i o n  i s  a b o u t i n c h e s ,  a n d  t h e  m e a n  a n n u a l  a i r  t e mp e r -

a t u r e  i s  a b o u t degrees  F . T h e  a v e r a g e  g r o w i n g  eeason is about

d a y s .  T h e  _ m a k e s  UP abou t p e r c e n t  o f  t h e  uap-

p i n g  u n i t ,  the a b o u t p e r c e n t ,  a n d  t h e

- _  a b o u t p e r c e n t ’ .

-

The soil i s  a

~ d r a i n e d  s o i l .  I t  f o r m e d  i n

0”-

In a Lypical p r o f i l e  o f  t h e

i s

.
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inches  t h i c k . The subsurface layer  i s

-.-...--- about

is - - - -

.~i n c h e s  t h i c k .  T h e  substratum is

to abwt

deptit Of 60 inches,  i s

inches t h i c k .  The s u b s o i l

about

inches. B e l o w  t h i s ,  t o  B

F’rmeability  i s

‘The aiiailablc  w a t e r  c a p a c i t y  i s .  me e f f e c t i v e  r o o t i n g  d e p t h  i s  about

^__~ inct,es. The average  annual  wetting  depth Of the soil under native vegeta-

tiiln is a b o u t i n c h e s . S u r f a c e  runoff is , and the e r o s i o n

h a z a r d  i s f rom

_..~__~.___

-_.

The ..---I_ s o i l  i s  a

d r a i n e d  s o i l . I t  f o r m e d  i n

OrI

I n  a  t y p i c a l  p r o f i l e  o f  t h e aoil  t h e  s u r f a c e

l a y e r  i s  _I

a b o u t  _ _  i n c h e s  t h i c k . T h e  s u b s u r f a c e  l a y e r  i s

_- aboue i n c h e s  t h i c k .  T h e  s u b s o i l

i s a b o u t
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rermeability  is . me  available

water  capacity  is _ . I‘he effective  rooting  depth is aboUt

inches. T h e  a v e r a g e  a n n u a l  v e t t i n g  d e p t h  o f  t h e  s o i l  u n d e r  n a t i v e  v e g e t a t i o n  i s  about

inctlcs. Surface  runoff i s ,  a n d  t h e  e r o s i o n  h a z a r d  i s

from

In a t y p i c a l  profile of t h e sail the s u r f a c e-.

layer  i s a b o u t i n c h e s  t h i c k . The  sub-

s u r f a c e  layer i s a b o u t i n c h e s

LhiCk. m e  s u b s o i l  i s

aboUt _ _  i n c h e s  t h i c k . The s u b s t r a t u m  i s

to a b o u t inches. Below  this, c o

a  d e p t h  o f  6 0  i n c h e s ,  i s

Permevbility is

me available water capacity is .  T h e  e f f e c t i v e  r o o t i n g  d e p t h  i s  about

inches. The a v e r a g e  a n n u a l  w e t t i n g  d e p t h  of t h e  s o i l  u n d e r  n a t i v e  v e g e -

t a t i o n  i s  a b o u t inches. Surface  r u n o f f  i s ,  and the e r o s i o n

h a z a r d  i s  _ from
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_-_.._-._? _

and __--

, and

-..._a S u i t e d  s h r u b  s p e c i e s  i n c l u d e -_I

_,

.  U n d e r  i r r i g a t i o n  t h i s  c o m p l e x  i s  s u i t e d  f o r

, a n d t r e e s ,  a n d

, a n d shrubs.
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Suited s h r u b  species include

--.- , and

,:nLler  irrigation tile -- -.- pert(s) is (are)

suited  ior
.

__.

a”d

part(s),  s u i t e d  tree species

, a n d

, and

part(s) is (are) s u i t e d

.

_-3

, and .  S u i t e d  s h r u b  s p e c i e s

i n c l u d e  _

,  and

part(s) i s  suited f o r

- , and t r e e s ,  a n d

-3 ,and

76
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Tile primary restriction(s) in the use of this complex for timber producti,on  is (are ) :

ier the -.--___ part(s),

; f o r  the

and for

file part
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COCIPLEX  NAPPING  “NIT DESCRIPTION

-__.

._....____

._._~____

”

-.___

_

-_-

---

Tile  prin!ary  limiting  properties Of soils  in +zhiS comp1en  for nwsc urban-relaled

dcurlopnlsnts  are: for the part(s)

_,_.~_._ --i

ior the -_- Part(s)

_~._..____-__ -

. .._._______ ; B”d for the

Part _~ _--- -

__-

-__

_~__
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11~~~1!,1:2~ RiGlOElRL 1LCtiNICAL WORK-PLANNING CONFERENCE
UF THE COOPERATIVE SOIL SURVEY

i'iiueriix,  Arizona, February 9-13, 1976

.

b!aile Disposal w Land
Coiwi ttee 3

I. .Asw~s  tili! i~dquacy of soi~i  properties selected as guide criteria by rating select
be~,cIiIl'iirk  soils. Indicate the kind of waste disposal for which the soil is being rated.

2. Rrc,n:wur,d  additicn, deletion or change of criteria, if needed

’_1 i’rt:(~dw  d 1ir.t  of tile  ~differre:it  kinds of wastes and determine need for the developnent
of qi:ii:l?l  irlc', foil  sia::xi  fit kirlds  of crastc.

!;!:irlc Sheet 9. S~,i.t!bility  '"tings,~~oT~~S~i~ls  as sources _ot,cover_uterial  for-area-tJ&__.___.~  - -
sarlitar~y,i,~,Ildfilis. Texture sl~iould be changed to irlclude gravelly and very gravelly modifiers
a;~ iil~~&e pr,rvjc;$ gbjd:.s, Most  z~gree  we could convenientli  combine cobbly and stony and use
7olow 'L ~initead of st~oniness class. All agree soil reaction should be added to limit those
so'ls  whictl weld lnot ri!veyetate rapidly.

llle goid,.! shxt wl: ileveloped an "Limitation ratings for septic tank absorption fields in
tlistwols" i;rl;;t a~rcc  rilould be tested and reconsidered later.



Preconference  Report Update4 to Include Conference Recommendations

8aryc 1. We distributed data and descriptions for the following soils: Acana, Astoria, Gila,
lawen, Lihue, Lucky Star, Ramana, and Sites. Agreement among soil scientists on the ratings
t,,as about 75%, i.e. 75% agreement c? ratings for septic tank absorption fields, 88% for sewage
lagoons, 634 for trench-type sanitary landfills, and 75% for area type sanitary landfills.

Charge 2. We think wdification of som2 of the guide criteria, especially those for perw-
ahility, texture, and those involving hardpans, will inprove the ratings and give better
agwenent.  The following guide sheets have been modified to improve the accuracy of the
interpretations and to increase the agreement among soil scientists on the ratings. 'In order
to coflserve  space, only new iterrs  or items which were modified have been listed. .

Guide Sheet c,.--Soil limitation ratings for sewage lagoons_--~.___.~_~_
..____-._

Degree of soil limitation



Guide Sheet 8.--Soil liinitation ratings for area-type sanitary landfills

Degree of soil limitation
Itell affecting use 1

Slight Moderate Severe
I
l.%il Cu!nc%~ori * pH s.5.8.2
I

pH 3.5-5.5, pH C3.5
8.2-9.5 Oh .9.5

Iten~ af Fecting  use
Gnod

Degree of soil suitability

/ 'Fair P00r

15-35 p&t.



Refuse
a. Silnitary landfills (wnicipal  trash and garbage)
b. Crop  residue
c. Forest  I-csidue
Animal wastes
Smlage
a. Sexaye  treatwnt  plant sludge
ii Sewage  effluent
Nirle spoi 1
l~ood processiny plant wastes
Fiber processing plant wastes
Industrial wastes
il. Acids and alkalies
h. Trace  elenrlits
c. Organic awlpounds
Agriculture chemicals

ii. Guidzlirles rieedrd
I Mille spoil
2. Fuod processing plant wastes
3. Fiber proiessiny  plant wastes
4. Itldustrial wastes
5. Ayriculture chemicals

C. Discussion questolls
1. Can fruit trees be sprinkled with sewage effluent without creating a health

,i;lr,ar+?. _ _ .
2. Is burial of unwanted crop residues a reasonable alternative to burning them?
3. 11w Iwuctl  forest residue can soils take and how long will it take for the

wood to decay?
4. liow much brine water from a nlaraschino  cherry plant can a sail absorb?

Lacil Soil Survey Report should include, probably under the Section on Engineering
PI'up?rties,  a subsection in which the potential of each map unit of the area is
listed fur the Imajor uses. These n!ap units should be ranked from ones with the most
Ipol.witial  to ones with least potential. In addition, management alternatives should
tic listed to guide engineers and others to design disposal nlethods that will do the
jab and protect the environment where soils with limitations must be used.

Cnargi, 4. 8u111tmary  uf experinrntal work now underway in region

Resea,-ii,  w the use of soil as a waste treatnrnt system is being coordinated by a Western
ltegionsl Technical Canlwittee (W-124) through cooperating universities and federal agencies.
Trie  5_i'ejr :lrojcct begun in 1972 is nearing completion and is contributing data on which
r!uidcliriei  can be developed for the safe and efficient use of soils as waste disposal systems.

Disposal  of animal wastes on soils in hot desert area>_ requires careful managenlent  because of
tile  associated salt problems and their effect on seed  germination. An initial leaching may be
~necessarv t&ore seed bed preparation if hioh  application raes are used (Universitv of Arizona).
lne appl;cation of animal was& niaintains a*suf%cient  supply of availabie phosphorus in
cillcarenu~ soils which otherwise require frequent large applications of inorganic phosphorus to
siir~ltaira  crop vields.  The phosphorus added by one application of 160 T/A of animal waste
illaint,lined  a' y?tod supply of'organic phosphorus to pl%ts for the next 5 years. In addition,
tw water infiltration rate of the fine-textured soil was improved markedly (Agricultural
Resf!arcil  Servicc.  Drawley, California).

Arrir~~dl  waste applications in excess of fertilizer needs of crops may lead to considerable loss
of rlitr-ate! through leaching in sonr soils. Leaching losses are greatest in coarse-textured
soils and least in fine-textured soils; a coarse-laanly  Xerorthent lost 82 to 131 ppm of
rlitr-ate-Iuitroaen  whereas a fine-laanw Palearaid lost no nitrate-nitroqen  to the drainase
wt~r.  Jlx?  lisses  in the fine-textured Paleargid  are mostly throu h &nitrification  (g6-88%);
ti~~use o,f the coarse-lowy  Xerorthent lose less by denitrification 919-32X). Most of the de-
rvitrificatiw occurs in the toper 2 feet of soil where there is soluble oraanic carbon
(ilrniiwrsity of California at klverside).



ir-op!,  respond  lesr; well to ariimdl  waste applications in cooler clinlates  and leaching losses of
ii).di~t:-riitTogeli  tend to he greater. In Nevada, hecause  of potential leaching losses of
,itraLc--r,itroyerl,  the experincnt  station now reconnwnds  that only enough anislal  wastes be
.Illirlied t; supilly current crop needs. Crop needs in many of the Mollisols  and nullic  sub-
:IILUII!.  of other orders in llesic  an 4 frigid environwnts  may be wt by aninial  waste applications
i~i di,out  10 lo 25 T/A (U,iiversity  of Wyoming). Crop yield increases are gotten for application
rrite) 5 to 10 tints tligher in Aridisols in thermic and hyperthermic environments.

Il,,ioupositior.  rates of ar1imdl  waste can be wasured in the laboratory or in the field. Rates
!~r'e Ilidioly d~:jreudtnt  upon soil temperature and nioisture but are not affected by loading rates
(1Jruivi:r.jit.y  of Idaho).  Land spreading is now the most economical way to dispose of animal
bates.  Other ways of uaste disposal are being studied. Direct combustion is more  efficient
f~rw an energy standpoint than is conversion to mthane. Hydroxidation because of environ-
rentdl  reasons  may be an alterrlativc  for the small feedlot  operator (less than 100 head of
feeder  cattle). finirfldl  wastes contain as much as 340 mg protein per gram of dry weight. About
i;7. of this vroteili can be extracted b~v 0.1 fi NaOH. Onlv 54% of this can be recovered. Most
of the prule~n  is in the particles lesi than 250 mr and ilmost half is in living bacteria
(Cillni-ado  State University).

i:eseiir-d  UI~I  USC, of soils as disposal sites for sewage  are also producing worthwhile conclusions.
lilf  equivalent of a 30-year treatsent of 10 tons of municipal and industrial sewage sludge/A/
yei~1'  ~1s applied to a loair to clay loanl Fluvent  to test the effect of the possible buildup of
tr'iii~e elcwnts  on crop growth and quality. In the three year period of the study no trace
~ler:r~~t  toxicities were  detected in the plants. The contents of trace elements in the plant
!issut  f?lll wilhin the upper part of the biological range (University of California at Berke-
jey). iware sludge studies 011 wood waste nlixtures of wood (50%) and sludge (50:); bark (25?1)
;,iid sludge 7s ), wood oat% (25~) and sludge (75") at 100 T/A gave the greatest plant growth.i :_ _’ (‘~

C:idlWull;  is one of the heavy Imetals receiving the most attention. Rice grown under paddy nlan-
.lge;lrrit suffered little or no toxicity for cadmium treatnEnts of as much as 640 ug Cd/gm of
soil. lhe Cd was added to sewage sludge and then the amended sludge to soil at a rate of 1%.
~lrlr wt. soil iwohilizes  the Cd by precipitating it as CdS. Following drainage, however, the
l:<l ilgGn  becows soluble and toxic. Under upland management Cd was highly toxic. A 251: yield
wduction  occurred where the treatsrot level of Cd was 17 ug Cd/g or greater (University of
Cnliiowia  at Riverside).

l'<itiJogcnic  i~huiw~~  wtrric viruses can survive the method of secondary wastewater  treatment
tu;~loyed 31. tt~le Milila~li plant in Hwaii even  after chlorination. The test soils in a lysilrr-
tcr~  study ar’u irigtlly effective in removing viruses front the wastewater (University of Hawaii).

:l~~e pr~uposed future research on waste disposal involves determining toxicity levels of indi-
viri!rgl trace elewnts  in plants and soils, testing model land disposal systenls for wnicipal
drld industrial wastes, study of the nitrogen and phosphorus cycles, and monitoring of model
t,ii-it)s  or hdtersheds for pollution. The recent research has shown that phosphorus in animal
~;l:~nur‘ei  has yredtw plant availability than that in inorganic fertilizers in calcareous soils.
It thds  also shwri  the high correlation between low soil hydraulic conductivity and losses of
t~nitrate.nitroyen through nitrate reduction and the influence of soil texture upon leaching
losses elf t~nitl'aif.  Poisoning of soils through long-time additions of industrial wastes con-
,tilining  heavy wtals does not seen!  as much a problem as we first thought. Special cases will
doubtless develop in soils, however, in which industrial wastes with unusually high concen-
traiiorls of one or unbolt  trace elenrnts will build up to toxic levels.



Charye  5. Drqriic  soils are expected to be less suitable for use as a rmediil for the
treatllrnt of rmmicipal  waste disposai  than most  riineral soils and should be used as d
"last resort." If it is necessary to use organic soils far the twatrmt  of wastewater,
then Saprists silould be rated above Fibrists, soils in themic farlilies  over soils ill
cryic  fanlilies, arld calcareous soils over'  strongly acid soils. Based cr these prin-
clples,  a yuiile  for use,  c~f tlistosols lhas  been proposed for further  testing.

Rapid, moduntel.y
napid

51.72 ifi. LC.,? tiioi:
51 in.

Chairperson: W. D. Nettletw

J. Allen
D. F. Bailey
D. M. Hendricks
.I. B. Hutchinys
tl. Ikawa
J. Jay
D. Jones

E. A. Nqdian
R. D. Neil
J. Nishirnura
M. Opecshaw
G. Otte
E. M. r.ichlen
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IIATIO!IRL COOPERATIVE S:lIL SURVEY
I!ISTERll  REGIONAL IIORt: PLAlIiIIilG  CO:IFEREIICL

PIIOFIIIX, ARIZONA, FFRRllAAY 9-13, 1976

COMMITTEE 110. 8 REPORT

SOIL SURVEYS FOR lJOODLA!ID,  RRNGC, AND UILDLIFE

Connrittec Members:

F. Peterson (UIIR, flevada), Chmn.
G. Otte ISCS. Portland)
'I. F"sbe;g (til, Idaho).
C. Yeurisse (FS, flrc)
G. Kennedy (SCS, Calif.)
R. seay (SCS, ri. Mex.)
T. Collins (FS, Alaska)
V. tlugie (SCS, Portland)

R.
n.
2.
ti
A.
J.
H.

Parsons (SCS, Portland)
Richmond (Scs, Ariz.)
Allen (SCS, Ore.)
Havens (SCS, Ariz.)
Southard (USU, Utah)
Stroehlein (UA, Ariz.)
llaugh (RIA, El. Mex.)

Charges t0 cmittee rl0. 8

(1) "Study relationship het?ieen interpretive grouplnps  such as range sites and ecological
sites, woodland sites and ecological sites and mapping units.

(2) 'Identify th? ..[reguiresients  for] designing a mapping unit to be interpreted for range
sites, woodland sites, ecological sites, etc. Develop a model that can be used for all."

(3) '.Identify means of making useful interpretations of wltitaxa soil mapping units.'

(41 'Prepare h'ays of usirlg ADP techniques to analyze soil surveys for use in resource plan-
ning."

Questions Discussed hy the Committee

The corlnlittee was asked to reply to the following questions based on the charges to the
committee. The terr? "habitat type' was used as a preferred tern for "potential vegetation"
or other veyetation  identification.

(1) In your experience, do soil consociations identified at some proper taxonomic level
always correctly predict the geographic location and kind of habitat type? That is,
can we ray that if a soil delineation is not wholly included within, or coincident
with a habitat tvpe delineation there is either an error in interpretation, an in-
clusiorl of contrasting soil, "1‘ that sow environmental factor other than soil
hasn't been recognized by phasing?

(2) Do soil associations and complexes give vegctatlve  delineations which are useful?
(a) Is there sonle limitinn  small map scale, i.e.,

lrlaximw size contrast?no inclusion?
minimum size delineation and

(b) Is there sow linitiny ievel of taxonorllic generalization (including phasing)
for the soil co"lponents?

(3) Can soil Series consistently predict habitat types? Do they usually have to be
phased, or is phasing necessary only for utilitarian purposes such as site index?

(4) Can soil Fanlilies,  or phases of Families consistently predict habitat types?

(5) Cari soil Families, or phases of Families be used for utilitarian interpretations,
e.g.. herbage yield, forest site index? Do you have examples?

(6) Can soil Subgroups, or phases of them be used to predict habitat types and utili-
tariarl  interpretations? Do you have examples?



(7) Could soil Su'Jgroups,  Great Groups, Suborders, or Orders be used to predict
vegetative potrntial hy classes in categories more generalized than the habitat
type?

(8) 110 you have e.xari!ples of v grtatinn classification hierarchies which might be used
as altcrnativcs to the ha:liLat  type-level for interpreting 3rd, 4th, or 5th Order
soil surveys?

(9) llould it be useful  to test higher-level vegetation classes for interpreting 3rd.
and 4th Order soil surveys? Who should do this testing, how?

(14)

llhen you make vegetation interpretations do you work from soil properties (e.g., soil
depth, water tlolding capacity, base saturation, etc.) through site requirements of l

plants to lhabitat type, yield, etc?

Or, when you ~!,ake vegetation interpretations do you use geographic coincidence of
certain habitat types with polypedons  or larger soil areas identified by (phases of)
soil Series or t~higher  taxa?

!s it reasonable that sow ow kind of map unit design (e.g., consociations of
phases of soil Series) stiould be, or could be advocated as a panacea for vegetation
interDretations?

In your experience, can soil complexes or associations be interpreted usefully for
vegetation potential?
(a) Can the soil col!i~ononl~  idor~tificalion he above the level of phases of soil

(b) Arc landforil~ units (i.e., those defined prjniarily by other than p?opartions and
pattern of constituent soils) interpretable?

Should interpretive vegetation maps nladc from, and having some or all delineation
boundaries coinciding with soil co~splex or association delineation boundaries
show only one dominant vegetation unit per delineation, or should they indicate
proportions of cwponent vegetation units?

,%: ! 0 1 .‘qr ,Lo i;i;,-:, ,., 9 :,‘r, I :

Would ADP inputs effort be profitable in the current situation where vegetation
units are identified by u i b:.., uncorrelated names of only local and temporal
significance?

Is there a large e~iougi,, general enough body of knowledge on relations of soil
properties to hahitat types, single species occw~ence, yield, etc., to justify
efforts at RDP analysis for soil property to vegetation interpretation results?

CoI~I:iiittee  Replies and Discussion

A number oft conrrtittcc  ,,,elllbers made extensive replies to the ahove leading questions posed
by the chairman. They agreed on some po.ints, diverged on others, and considered a few
questions to be inco!~~sei~u~ential. In suo~awy,  the comrlittee correspondence suggested that
there is a need.for  more effective interpretive techniques for Order 3, 4, and 5 soil surveys
(or analogous generalized soil maps, or interpretively generated vegetation maps). More
elaborate--perhaps more consistent--definition and description of nultitaxa  mapping units
seems a precondition to hcttw interpretations. Renewed informal and formal research on
vegetation-soil relations ir. another apparent precondition. Some members considered rationali-
zation of vegetation nownc:laturc,. hierarchical classification, and mapping concepts a de-
sirable goal to hc er~coura:~ed. Several mcrwbers stressed that utilitarian interpretations
(e.g., prodixtivity, clana<ltwrlt tecllnique, reseeding, etc.) are much nure important to users
than maps of potential vegetation. Tile problems ofcomparabilityof various wsource  inventory
of interpretive maos' was introdaced,  hut  riot pursued.

111

.

.



Recoolmendations  frw the Conference

i! working draft report, swmaries of connlittee correspondence replies to leading questions,
and a set of tentative recowrcndatinns  were presented to the entire conference. They en-
courailed  vigorous discussion on several points. The conference membwr showed particular
interest  in soil nloisturf regime - natural vegetation relations. The conference approved
the following recommendations frorl Conln!ittee  8:

(1) Vegetation units, or landscape areas with an ecological potential to support  a
particular vegetation (e.g., hahitat type) should be named after their identifying
plant communities, in addition to connon names, and should be at least regionally
correlated before they are used for soil-vegetation interpretations.

(2) The hasis for making soil-vegetation interpretations (e.g., habitat types for
various soils) should he identified in soil wwey reports, as should the basis
for any other soil interpretation. (Soil properties and geographic correlation
are two broad categories for soil-vegetation interpretation criteria.)

(3) Vegetation specialists should be encouraged to provide one w several heirarchical
veqetation-landsca~,e  classifications for use with order 3, 4, and 5 soil surveys.

(4) The SE Soil Survey Investigations unit should he encouraged to give priority to
field studies of soil moisture and tenlperature regimes and related vegetation
pattern% and management responses.

(5) Regional efforts at routitie ADP analysis of soils-vegetation interpretations are
not warranted at the present time. Analyses of selected data for research pur-
poses should be encouraged.

(6) Vegetation specialists should be encouraged to describe the techniques and concepts
hy which they map vegetation and define mapping units, so that definitive analyses
of soil map-vegetation alapsomparability  can be made.
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COMMITTEE 1 - Continued

MONTANA ADP PROJECT

FOK

SOIL SURVEY

1. Montana ADP progress report.

2. Instructions for encoding soil morphological data.

3. Codes for mark sense forms.

4. Example mark sense forms for encoding soil morphological data.

5. A computer printed soil morphological description.

6. Example mark sense forms for encoding mapping unit data.

7. A computer printed mapping unit description.

8. A computer printed "Summary Table" of soil characteristics and

qualities.

9. A computer printed soil classification table.
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MONTANA ADP PROGRESS REPORT
January  1, 1974

1. M&one County Soil Survey Area, Montana wes selected to test the
applications of automated date processing (ADP) to en active soil
survey. The following applications have been tested and evaluated.

a.

b.

C.

Mark sense forms were developed in Montana to encode pedon
descriptions. (Examples attached.) There were 105 descrip-
tions encoded by field soil scientists in the survey area
during the pest year. The forms were mailed to the SCS state
office and processed at Montana State University. The computer-
written pedon descriptions were returned to the survey area.
(Example attached.) The cost of the mark sense forms, processing
the forms, end writing or storing the first pedon descriptions is
s.wmnarized  in Table 1. Corrections end/or additions to the de-
scriptions sre made on the cards punched by the document reader.
This eliminsted  the first two costly steps shown in Table 1.

Typifying pedons for 35 series in the survey area were selected
end copies made by computer for the descriptive legends and soil
survey handbooks. Cost to Copy the stored descriptions using
3-part paper (one original and two carbons) was less then $.02
per pedon.

Current lists of the series and their classification were Qre-
pared by computer for the survey aree. The first list contained
only the typifying pedons (Example attached). The second list
contained all the pedons described in the survey area.

Mark sense forms were developed to encode I!k?Qpiog unit data (Examples,
Attached). These date .are being encoded for the survey area  and the
programs to write the mapping unit descriptions (Example Attached) are
being tested and revised.

Computer programs were written to create the “Summary Table” of Soil
Characteristics and Qualities”. (Example Attached.) The data in this
file will be compared with those data in the soil interpretation cri-
teria tables to obtain the first approximation of the manuscript in-
terpretation tables.

Attached is e diagram of our proposed computerized system to process
soil resource data. It shows the files of data needed. how they ere to
be created, and the objectives of the different files.

2. Accomplishments not related to McCone County Soil Survey are as follows:

a. Therewere  186 Montana pedons encoded using the 1968 proposed
coding system for the pedon data record for the National COOQere-
tive  soil survey. They have been updated end reformatted to



b.

c .

d.

e .

conform with the present pedon data subeystem. These data
w e r e  delivered  to k’nshingto”, C .C .  o” wgnetic  t”Pe the week of
>!a) ?E, 1973.  ’

T h e  s o i l  p c d o n  d e s c r i p t i o n  p r o g r a m  was revieed  t o  w r i t e  t h e
description from data jn the pedon dnto eubeystem.

A  s o i l  clasrjficotio”  f i le  for  E:oncane  series  WE d e v e l o p e d .  A
record of  series  correlations end ::crirs dropped fro,,, the E’ontana
list  ir kept and prilrtrd out f o r  r e f e r e n c e .

A l l  t h e  pednn descriptions  and l&oratory  data for  !:ontane  s o i l
chsractcrization d a t a  a r e  etored  on U;lGnetiC  t a p e . These data
wil l  br reproduced by computer nnd sent to the field soil scien-
t i s t s  t h i s  uj”ter.

Sta t i s t i ca l  r e la t i onsh ips  bcweeo  f ield soi l  properties  ond
avail~eble  uater-holding  capac i ty  Law been sturlicd, p l o t t e d ,
a n d  used to cstablisb  Nonrena guidcljncs  for cstlnatinp,  p l a n t
av.lJlable  weter.

Table 1 . COEC  cf Lhl!  marh  sense  f o rms ,  prccessing tl:e f o r m s ,  a n d
writing tlx pcdon descriptioc  for nn everage  t - h o r i z o n
Pcdo”.

PrdO”-__ _____~ _--_ ----_I__--.---~  ----_--- -_--

brk Sense  Forms (Avercge 13 f o r m s /
avernge  pedon @ 0.022) 13 x @.022=0.29 0.29

IRE, Document Re.ld‘.r  (AWr”Ee 500 forms/
h o u r  @ $lO.OC/hour)
13/500  x 10.00: 0.26

signa 7  (Print o r  Store a palon
_ _  descriptjoc) 0.15*_-_____--_ _ _ _ _  ____-- ---__--

TOTAL COST (Forms and E!achi& C.70- - _ _ - - _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ -

Student labor to procrss the mark sense  forms
@verago 20 pcdo”s/ho”r  F $ 3 . 0 0  ( h o u r )0 .30 - - -

_~~___~~_~~-~-~~.~____~~~_~-~---

TOTAL COST $1.00_--- -

*Test T”” on 10 pe‘lons  coet $ 1 . 4 5 .

One of the students  hired by Montana State Univereity  to work on ADP
perceived the mark sense  forw, key punched cards for series name,
c l a s s i f i c a t i o n ,  ,a”d l o c a t i o n  and cards for renlarke; inser ted  these
i”to the deck from the document reader; submitted the job to the
Sign!e  7; and returned  the  computer  yrirtOuts  to the f i e ld .
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INSTRUCTIONS
FOR

ENCbDING  SOIL MORPHOLOGICAL DATA

I . GENERAL INFORMATION

Mark  sense forms for encoding soil morphological date have been
developed in Montana.

Soil data headings, subheadings, and alpha/numeric codes were over-
printed on blank IBM 529 forms by SCS Cartographic Unit in Portland.
The cades were taken from and are completely described in the “Pedon
Coding System for the National Cooperative Soil Survey.” A condensed
version of the codes found on the mark sense forms are enclosed for use
in your survey area.

The codes are selected and marked on the form with a 2H lead pencil.
The mark sense forms are fed into a mark sense  reading machine, and
80-column  data cards are autcmatically  punched .

The machine punched cards are combined with the manually punched cards
which contain series name, location and remarks. The combined deck is
submitted to the computer and morphological descriptions written.

A  f i e ld  f o r  i dent i f i ca t i on “LOCATION” is included on each mark sense
form and includes the “county” and “site” number. The county number
is the same one used when developing a soil sample number, i.e.
73-MONT-g-1.

I l . ENCODINC ENVIROh’NXhTAL AND/OR SITE DATA

The mark tense form illustrated by figure 1 includes the codes
required for  encoding data that  is camnon  to the entire pedon.
This  form is  f i l led out  once for  the pedon. It  also  includes the
series name, location, and special remarks that cannot be coded.
This information is manually punched on cards. The sample number
and classification are no longer needed on the form.

EXAMPLES :

1. I f  the vegetation is  native grasees  and forbs,
--Under the major heading “VEG”

--Mark the code “G”

2. If the physiography is a stream terrace,
--Under the major heading “PHY”

--Mark the code “ST”



3. If the parent material is alluvium fram mixed sources,
--Under the majol; heading "YARLWI  MATERIAL"

--Mark the code  "A" under subheading "Mode"
--Mark the codes '5"' and "3" under subheading "Origin"

NOTE: The "Bedding inclination" codes are:
H - HorizDntal
I - Inclined

I I I . ENCODING  HORIZON DATA

Figures 2, 3, and 4 illustrate the kind of data and codes used for
encoding the data for one horizon of a morphological description.
The mark sense form illustrated by figure 2 is always used while the
forms illustrated by figures 3 and 4 may or may not be used, depend-
ing on the kind and amount of data available.

Another set of one, two, or three mark sense forms are filled out for
each horizon.

NOTE: The horizon number (“HOR.  NO.“) and page (“PAGE”) number follow-
ing the "SITE LOCATION" have to be marked on each mark sense
form.

EXAMPLES:

1. If the horizon designation is.

a. 022t
--Under the major heading "HORIZON DESIGNATION"
--Mark the code "8" under subheading "Capitol"
--Mark the number "22" under subheading "Arabic"
--Mark the code 9" under subheading "Lower Case"

b. APT
--Under the major heading "HORIZON DESIGNATION"

--Mark the code "A" under subheading "Capitol"
--Mark the code "PZ" under subheading "Lower Case"

2. If the soil color is (1OYR 312,  crushed) moist,
--Under the major heading "SOIL COLOR"

--Mark the code "3" under subheading "Location"
--Mark the code "M" under subheading "Moisture"
--Mark the codes "10" and "YR" under subheading "Hue"
--Mark the code "3" under subheading "Value"
--Mark the code "2" under subheading "Chroma"



3. If texture is,

8. Very fine 'sandy loam (vfsl)
--Under the major heading "HORIZON TEXTUXE"

--Mark  the codes  "VF," "S" and "L"

b. Loam (1)
--Under the major heading "HWIZON TEXTURE"

--Mark the code "L"

c. Silt loam (ail)
--under the major heading "HORIZON TEXTURE"

--Mark  the codes "Si"  and "L"

NOTE: The texture "loamy fine sand (Ifs)" has to be marked "F" snd "LS"
Loamy very fine sand is marked "VF" and "LS"

IV. OTHER NOTES

1.

2.

3.

4.

5.

6.

Soil and Air temperatures sre coded in degrees F.

Elevation and horizon limits sre recorded in meters and
centimeters respectively. Precipitstion,  a, and thickness
are also recorded in centimeters.

Major heading "STRUCTURE" end subheading "Relationship."
If one structure breaks or eepsrste8  into another, mark either
the "2" or the "3" code.

Major headings "N NOTE," "SP NOTE,” "C NOTE," or "CF NOTE."
The "Abund" subheading for nodules, soil pores, cutans, and
coarse fragments may be recorded ss s letter (i.e. few, conrmon,
etc.) or a percent. If you wsnt to use percent, you have to
mark the code "P" in the respective "NOTE" column.

Major heading "HORIZON LIMITS" on page 3 (Fig. 4) refers to the
horizon thickness range. This is the data printed in parentheses
behind the horizon boundary and usually not used.

Major heading "NO. of HOR. " in figure 1 refers to the number of
horizons you will be describing for the pedon.
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CODES

FOR

MARK  SENSE FORMS

AL’CL’ST  1 9 7 3

2 5



sLop[:

u:
P - plane x - CO"w?X
v - cOncaVe I - irregular

Microrelief:--
C - cradle knolls G - gilgae
F - frost  po1ygorrs 2: - mounds

C - closed depressions
N - forms a net
L - forms a linear pattern

H - o" crest of high point
s - C" slope
D - in depression
0 - on crest and slopes
X - on slope and depression

Class:
A-level
B - gently sloping
C - mcderately  sloping
D - strongly sloping
E - moderately  steep
F - steep
G - very steep

VEGETATION

C - crops, dryland
I! - crops, irrigated
G - grasses and forbs
A - g r a s s e s , forbs and shrubs
S - shrubs
r - forest, unspecified
-
IjRPINAGE-__

: - Very poorly
2 - poorly
3 - somewhat poorly
4 -.modcrately  well
5 - wll
5 - somewhat excessively
7 - excessively
R - altered, drained
9 - altered, wetted

PER?lFABI:.:T?I- - - -
: - very slow
2 - sI.ow
3 - moderately slow
4 .- ?lcderate
5 - moc‘ernlely rapid
5 - rapid
7 - \'er? :apld
-

STONINESS

1 - class 0 4 - class 3
2 - class 1 5 - class 4
3 - class 2 6 - class 5

PHYSIOGRAPHY

B-
BI -
BX -
ST -

LU -
RU -
M-
SD -
FP -
SM -

F-

basins, playas and old lake beds
basins, interior drainage
basins, exterior drainage
stream terraces, outwash  terraces,
and plains terraces
level and undulating uplands
rolling and hilly uplands
mountains, steep hills
sand dunes and sand bills
flood plains
swamps and marshes, includes wet
coastal lwlands
fans, both alluvial and colluvial.

PARENT MATERIAL

Mode:
7 eolian, mixed
H- eolian, ash
w - eolian, loess
S - eolian, sand
D- glacial drift
G- glacial outwash
T - glacial till
I. - lacustrine
El - m a r i n e
X - residual material, local colluviom
R - solid rock
L' - unconsolidated mineral sediments
A - alluvilrm
o- organic sediments

OK&m:-

A0 - sandstone, unspec.
Al - "oncalcareous
A2 - arkosic
A3 - other nonca?car~ru~
A4 - calcarcous

BO -
El -

B2 -
B?.-
B4 -
a5 -
rfi -
B7 -

interbedded, unspcc.
limestone,  sandsto"<,, &
wlwo siltstone
iisustone  and sandstone
limsstone  and shale
limestone  and si1:stonc
silnCs:ow  and shale
sax'stone  and si1:cton.z
shale and siltstone

shale,

AUGVST  1973
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PARENT MTERUIL  (Cent ‘d)
prip,in ~(Cont ‘d) :

H O  - s h a l e ,  u n s p e c .
HI - noncalcare~us
H2 - ccicareocs
H3 - siltstone, unspec.
114 - noncnlcareous
H5 - caicareous~-
I@ - igneous rocks, unspec.
11 - coarse (or intrxive),  unspec.
I2 - basic (including gabbro, nephe-

line rocks, peridotite, etc.)
13 - intermediate  (including grano-

dicrite,  nionzonite,  tonalite,
dioritc,  etc.)

I4 - acii  (including granite, etc.)
I5 - fine (or extrusive), unspec.
16 - basic (including basalt, etc.)
17 - intermediate (inc1udir.g

andesite, etc.)
if3 - acid (including rhyolite,

trachyte, etc.
LO - iiwstonc, either unspec. or

calcitic
Li - chalk
L2 - marble
I.? - dolomit:c
1.4 - phosphatic
L5 - a:cr.aceous  (sandy)
Lb - argiliaceous  (shaly)
L7 - chertv
MO - metamorphic, unspec.
>I: - gneiss, unsprx.
!Q - acidic
?I3 - basic
Xh - serpentine
EIS - ec!?,i~st  and pbyllite,  unspec.
M6 -, rci.iic
M7 - basic
l.!g - slete
$19 - qusrtzite
PO - pyroclastic, unspec.
Pl - tuff, unsprc.  (including

ignimbritrs)
P2 - aci.dic
?3 - l%<;c
'4 - volcanic breccia, unspec.
P.; _ acidic
P6 _ basic
P7 - aSh, tinspec,  (including pumice

ani cinders)
PG - rscic!;c  (ivclu~ing  rhyolitic  ash)
Pa - basic (including  basaitic  anti

r?ndes!.tic  .-sb)

SO - sedimentary rocks, unspec.
Sl - marl, unspec.
s2 - glauconite,  unspec.
53 - conglmneratr,  unspec.
s4 - nonca1careous
s5 - cslcareo"s

YO - lithology & composition unknown or
generalized

Yl - noncalcareous  or acid
Y2 - CalCar‘ZOUS
n- nixed lithology, unspec.
Y4 - igneous, metamorphic, & sedimentary

MATER  TABLE
Kind:
-i? no water table observed
P - perched water table
G - Rround  water table
A - Ppparent  water table

BOUNDARY
Distinctness:

A - abrupt D -
C - clear R-
C - Rradual N-

Topography:
S- smooth B-
u - wavy w -
I - irregular

diffuse
irregular
nor r e a c h e d

broken
wavy with tongues

COLOR
Location:- -
1 - interior 5 - exposed to air
2 - exterior 6- ignited
3 - crushed 7 - pyrophxphatc
4 - dithionite-citrate

IYoisture:
7 , N - moist k' - wet

TEXTURE :
Zach texture can be coded in'only  one wav.
coding front left to right:
loamy coarse sand is co 1s
loamy finr sand is f

All others are in loeicslnrder.
Modifiers:
AY - ashy CR - gravelly
CB - cobbly CY - gritty
CN - ciiannery RK - rocky
CR - chrrty SH - shaly
CY - cinder? SL - siaty
FL - flaRRy ST - stony

z: - coarse F - fine
A - angular v - very

1‘S!L~-KS-K!\T. ACCCST ?.973
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C*NSIS3ENCE:
11 - nonsticky 51 - slightly
12 - Slightly 5'2 - brittle
13 - stickv 53 - very

li - wry 61 - 100se
21 - nonelastic 62 -soft
22 - slightly 63 - slightly hard
23 - plastic 64 - hard
24 - wry 65 - K

31 - slightly
66 - extremely_

32 - Thixotropix 71 - weakly cemented
33 - very 72 - strongly

41 - loose
cemented

42 - very friable 73 - indurated

43 - friable
44 - i:_rm

81 - slightly compact

- - 82 - moderately
45 - very firm canpact
46 - cxtrernely 83 - very ca;,pact

STRUC1"KF:
Grade:
1 - very weak 4 - moderate
2 - weak 5 - moderate to
3 - weak to strong

moderate 6 - strong

Tvx:
PL - platy
LP - ler.ticular  platy
PR - prismatic

COL - columnar
AnK - angular blocky or blocky
SBK - subangulrr  bixk)
GX - granular
C!< - crumb
W - massive
SGR - single grain
WEG - wedge
CDY : cloddy

NODULES__-
Kind:
r barite NS - nonmagnetic
D?i - durinodes shot
GY - gypsum OS - oxides
IC - insect  casts PE - pedotubules
l>! - iroa-manganese  PL - plint?,,ite
I.1 - lime SA - spits
LS - lime-silica ZK - uoknown
?Ij - magnetic  shot k‘C - worm casts

E!i
Method:
B - Bromthymol  blue P - Phenol red
C - Cresol  red S - Soiltex
H - Hellige-Truogg T - Thymol  blue
L - Ianott-Morgan Y - Phydrion
M - pfi meter- -
S t % :
VA - very strtuqly  acid
SA - strongly acid
MA - medium acid
LA- slightly acid
NE - neutral
IK - mildly alkaline
OK - moderately alkaline
SK - strongly alkaline
W - very strongly  alkaline

EFFERVESCENCE
N - very slightly or noncalcareous
S - slightly or mildly
M - strongly or moderately
v - violently

H - HCL
I - HCL IN

ROOTS
Location:

P - H202
Q - !1202--3%

C - in cracks
FL - in mat at top of ref. horizon
P - between Feds
S - mattes  aroond stones and pebbles
T- throughout horizon

PORES
Kind:
IT- irregular an~tl tubular
TU - tubular
TC - tubular continuous
TD  - tubular discontinuous
vl? - ves'.cu1or
VI - vesicular and tubular
1F - void intrrstitia!
IR - irregular

s - soft >- _ firm
I - bard E - firm & hard

28

AUCCST  1 9 7 3



CWANS

K i n d :-
” - unknown
A - skeleans  over cutans
C - cl,aicf?dozly  "1 q-1
G - Kibbsi~te
I, - line 01 carbonates
E: - manganese
0 - organic
S - skclrtans
1 - clayskins (vaxlike)
X - shinv,  grooved pressure  faces

(sli,ckercides)
Y - shiny, no: grooved pressure

faces (slickensides)
Z - not shiny, not grooved

?ress‘ure  faces
R - u::sta:ned sand Srains
s_ stained sand grains

LOCBtlOl?:- - - -
T-
7 -
P -
H-
v-
z-

B -

s -
.; _

‘I -
c -
li -
<: -

A-

throughout the soi?
in root rhanwls  and/or pores
on pcd faces
on horizontal ped faces
on vertical ped faces (prisms)
on horixental  and vertical ped
faces

as bridges between sand grains
on sand and grnvel
cn vpper surfaces of peds or
stones

+irou:rti  coarse  fragments
COARSE FRAGtfiI*TS

Kind:-
X - !iBfiitr
C - chert
D - dslomitc
G - !q-anile
" - sh;.le
? - xnice  and!or cinder
:\' - &a:herei  srdinentnry  rock
) - oxide protectci  rock
I - irenstonr
L - ‘ir:>es:,o.Tz
S - .srn?stonl!
no. - siatt-
?, - FRcI.Jlitc--__-,-

COARSE FRAGMENTS (Cont'd)-
Size :

1-Y 2 nuu 6 - 20-80 nm
2 - ~L-20 rm" 7 - SO-250 mm
3 -> 8 cm R - 2-80 mm
4 -:a225 C"! 9 - Z-250 nm
5 - Z-20 *lull

ABUNDANCE
P - present
F - few
FC - few to Ccmun*"
c - common
CM - clmnnon  to many

?I - many or continuous

SIZE
G-1 ultra fine
MV - micro to very fine
VF- very fine
YF - vfry  fin* to fine
F - fine

FE: - fine to medium
M - xedium
MC - mediuln  to Loarse
c - coar*e

i%! - micro to medium
FC - fine to coarse

NOTE
I

I, - letter P - percent

LWELL9E
C - charcoal bands
K - krotovinn
L - lice
M - ma"gZXle.Se
0 - organic  lamrllae
s - stoneline
1' - "Br'II's
X - strn:lficetions
A - bands

COXRAST
F - faint D - distinct
I - proninent V - very prominznt

CEi+E&'Y;;iE(G  AGENT_--
!i- humus-zlluminum
: - iron
L- iirlt
5 - silica
% - 1:~ and silica

AUGUST 1973
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~LOClTtON:
CLASSlFICATlUU:
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T~*R~~RTUENTSI CIHE.SILTV ,  nIXED  IcILcLIE0vo , FRIaIo

_-_. -.
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~**.IDP*.PY”1
vEOETATIONI
CARENT  MATERIAL:
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cn C O N T R OL  StCTIW  L!nITS  .- VcCER2  I. C(1  LOWER;  $06
scow ORAINAOC  CLIIS:  *ELL ORAlWED
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F I N E ROOTS ThlovaWOUT  HORIZON  .  .  .  COMWOY  T O  “&NT F I N E TVBULIR  cONT:YVDUS
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2S - $50 EM. I I. . St IYCME,,
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.BWER e fl0P0LL,C
mc*t* r NOROLLtC
OLDLAYOS 3
SLNWS P TVPlC
BEIYEITON 3 l”PlC
OENZ e U81lC
B‘ANCIIA~O 3 TWIG
LCYPELLD 3 PlCWIC
sOIoolN 2 UslE~lrC
s*A*OCN”L!“a 3 LllHlC

1 nNu88cTl 3 AAIDIC
WA** r 1w*c
C*IwxlK e ARIDIC
o**PtcK 3 VERTIC
B1W.Y P TYPIC
Fl*PIClQE 3 .“lDlC
FARLAND P TYPIC
CIRWF P l”PIC
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COMMITTEE 3 - Continued

USING ORGANIC WASTES A$

NITRO'GEFI FERTILIZERS

maintain optimum productian of faad
and fiber as the supply of inorganics  de-
C~MKS;  and it will be necessary to araid
exce~es of nitrates because  of the way
this ion nmw into surface and ground.
waters.  These nre some of the masons
for a rational approach to determining
application rates of orgnnics.  This study
proposes an approach  which is consist.
em with these  needs and with the tong.
term use  of organ& as N sources.

Mineralization rates

Organically combined N must  be min-
eralized belam  it can brcome  availably
to plants. Thus. the rate  of mincralizr-
tion  is the key to the rat?  of application
of any given  material. The yearly rates
of n,ineralizotion  are expressed ar a
series  of fractional minrratizations  of
any :iwn application, or the residual of
that npplicatian.  These ore referred to
hrvafter  as u decay rerics. For examplr,
the decay series, 0.30, 0.10, .OS, means
that for any :iwn application, 305% is
mineratizrd  th? f i r s t  yrar, 103; of thr
residual (that which  was rmt previousI>
minwalizrd)  is mineralized the wand
year,  and 5% of the residual is minrr.
alizrd the third and all subsqwnt  years.
Thr sanw  s&es  is applied individualI>
to each yearly application of organic  ZI.

With this dzrny  wries, if 100 Ibs  S
were added  per acre per year, thp min.
eraliwd N th? first year would be 30
ths  prr acre,  the second year  it would  he
30 Ibs from thp second application and
7 Ibs from thr first application (10% of
the residual, which is 70 pounds) for D
total of 37 pounds per acre.  During the
third gear the tatal’N miwralisrd  &Id
bc 30 (.30 x 100) plus  7 (0.10 x 7 0 )
plus 3.2 (0.05 x (13)  for a total of 40.2
Ihr prr acre.  The tats1  mineralization
each-year  over a Ion*  period al time can
be calculated iu B &xitar fashian.  Br.
cause thnc calculations become rather
tedious, computrr  programs were  dwd.
oprd to handle a numh~r  of decay  series
in cambination  with various rates  and
times.
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Table 1 presents data on Ihe ratios of
yrsrly minerslizalian lo lhe applicalion
iales *L constant  inpuls of  N for  s ix
decay srrks for B 20.y,a,  period  follow-
in: the initial application. The multipli-
u&m uf kh,se  ,atios times thp annual
,01v  of application of N will give Ihe
Ihs of N mineralized pe, ac,e pr, yea,
for any specific rear. For exampI,. at
a constant ,a,r of 100 Ihs of N pr, acre
per yea,. the decay series 0 . 2 0 ,  0 . 1 0 ,
0.03 :ivcs 20. 28, and 32 Ibs N mincr-
xlircd  pv, ac,e per ),a,, respcctirely.
In, the first. wcand  and third y,a,s,

Graph 1 prrs~nta  the relntionrhips  of
the yearly minendizalion  ,ate; the time
n,ld yearly inpuls of corral manure
barin:  25>b  wat,,, 1.5’1;  N on a  dry
wright basis;  and o decay &es of 0.35.
0.15. 0.10. 0.05. In this caw th, yearly
minc,alirntion increases by a farkv of
1.5i in 5 years,  1.86 in IO yw,s, 2.08
in IS yrars and 2.26 in 20 years.  Thus,
to aubstituk Ihis  manure f o r  ino,,oanic

CONSTANT YEARLY
N MINERALIZATION

01 I I I I I
0 5 IO 15 20 25

T I M E  (yew.1



typical  cxamplr  o f  t h i s  drag s e r i e s .
The wries 0.75, 0.15, 0.10. 0.05 rrpre.
wn,s maluiala  i n  whirl, &out 50%  o f
t h e  N is  in the farm of  urea or u r i c
urid: ,hv other  hal f  consist ing of  N in
,tw lorm of slowly  mirwraliznhl~~  organic
compoundc.  Fn-ih was,rs f r o m  d a i r y
cows or beef  c*,llr  ilw in this category.
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WESTERN REGIONAL TECHNICAL WORK-PLANNING CONFERENCE
OF THE COOPERATIVB  SOIL SURVEY

Classification of Soils That Have Bee" Altered by Mining Operations and
Interpretations

Conmittee 6 was assigned two charges dealing with  land altered by mining
operations.

CHARGE 1: Develop procedure for classifying soils altered by surface min-
ing operations at several levels in the taxonomic system.

The Camnittee  was in "early unanimous agreement that soils altered by sur-
face mining operations should all be classified in the Order of Entisols.
The next level of classification, it was agreed, should be the Suborder
Orthents. The lowest level of classification, except for phases, should be
one of the following Great Groups: Cryorthents, Ustorthents,  Torriorthcnts,
Udorthents, oi- Xerorthents.

The COmmittee  agreed, prior to the Regional Conference, that each Great
Group should be placed in the appropriate Family level of the Taxonomy.
However, at the conference it was pointed out that any soil classified to
the Family level must have identification a6 a Series. This, of course, is
impossible. As a" alternative it was suggested by B conference member that
the Great Groups could be phased using Family level terminology. For exam-
ple: Loamy, "onacid Ustorthents, or Clayey, acid Udorthenta. The Family
level terminology would apply to a 25- to lOO-centimeter  control section.
The Committee agreed that textural modifiers most reasonably only include
the following: sandy, sandy-skeletal, loamy, loamy-skeletal, clayey,
clayey-skeletal, and fragmental.

The Cononittee  agreed that classification of soils altered by mining opera-
tions should be kept simple and yet meaningful. The ccmmittee  as well as
the majority of the conference members believe the above proposal achieves
this end.

The question concerning the naming of mapping units was raised by the Com-
.mittee  and at the conference. The majority agreed that uwxs  of soil
surveys ought to know from the name the soils that have been altered by
mining. A suggested mapping unit name favorably received was: Mined land,
loamy Cryorthents.

One Connnittee  member and one conference member suggested the use of Artents
in the classification of soils altered by mining operations. The Committee,
as did a nearly unanimous consensu,of  the conference membership, believed
this would seriously complicate the classification and the mapping of these
kinds of soils.
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CHARGE  2 : Develop criteria for  interpreting soi ls  altered by mining for
various uses.

The Committee agreed that soils altered by mining operations, when des-
cribed as they should be, can be interpreted using guides already avai lable .
Conference  members also fully agreed with this.

Ted Miller (SCS State Soil Scientist) expressed concern about providing
information in regard to  identi fying quality  of  soi l  materials  that  mi,ght
be used in mining reclamation. The SCS in North Dakota developed a guide
to help do this . This guide is being presented as a part of this report.
The conference membership favored using the criteria for rating soils as a
source of topsoil instead of adopting a new guide.

The report of the committee was approved and accepted by the conference
membership.

Committee Members:

J. W. Rogers,  Chairpn  *
R. C. Kranenberger
F.  T.  Mil ler
D. L. Bannister
H o l l i c e  Omodt
Fred Westin
Vern Hugie
P .  c .  singleton

* Members present at San Diego.
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ND Exhibit

SOIL ZNTERPRETATIONS  FOR STRIP MINED IAND

Basic  soi ls  information is  essential  in  obtaining satisfactory reclamation
and restoration of lands disturbed by surface mines. So i l  in te rpre ta t i ons
used in conjunction with the soil maps can indicate to planners, engineers
and others the advisabi l i ty  of  select ing,  stockpil ing and using speci f ic
soi ls  as  f inal  cover for  mined land.

Soi l  characterist ics  and interpretations signif icant to  their  use as f inal
cover for mined land are given in the attached table. So i l  charac ter i s t i c s
or properties  are estimated for  representative soi l  prof i les . These e8ti-
mates are based on field observations made in the course of mapping, on test
data for  these and similar  soi ls , and on experience with the same kinds of
soi l  in  other areas. The interpretations are based on the soi l  properties
and on the experience of soil scientists, agronomists and engineers with
these  s o i l s . Following are explanations of sane of the columns.

Parent Material: The disintegrated and partly weathered rock from w h i c h
soil was formed.

Natural Soil Drainage: Drainage that existed during the development of the
soi l  as  opposed to  altered drainage or  irr igation. Soil drainage as a con-
dition of the soil refers to the frequency end duration of periods when the
soi l  is  free of  Saturation or  partial  saturation. Such conditions can be
accurately measured, although the field scientist estimates them by infer-
ence. For  c lass  de f in i t i ons , see Soil Survev  Manual, pp. 169 to 172.-

Depth of Rooting Zone: The depth of soil material that plant r o o t s  c a n
penetrate readily to obtain water and plant nutrients. It  is  the depth to
a layer that  di f fers  suff ic iently  from the overlying material  in physical
or chemical properties to prevent or seriously retard the growth of roots.

Avai lable  Water  Capacity :  The abi l i ty  of  soi ls  to  hold water  for  use by
most plants. It is commonly defined as the difference between the amount
of water in the soil at field capacity and the amount at the wilting point
of most crops.
ire as f o l l o w s :

The c lasses  in the table  are for  a  60- inch soi l  prof i le  and
Very low - 0 to 3 inches; Low - 3 to 6 inches; Moderate -

6 to 9 inches; High - 9 to 12 inches; Very high - more than 12 inches.

c

Permeabil i ty :  That  qual ity  of  B soil that enables it to transmit water or
a i r . It  is  est imated on the basis  of  the soi l  characterist ics  observed in
the f ield.  particularly structure and porosity,  and on the results  of  perme-
abi l i ty  and inf i l tration tests  on undisturbed core8 of  s imilar  soi l  material .
The estimates do not take into account lateral seepage or such transient soil
features as plowpans and surface crusts.

Erod ib i l i t y :  Suscep t ib i l i t y  t o  e ros i on , Estimates baaed on the following
c r i t e r i a :

L o w  - All soils in subclass IIe, level  soi ls  not  subject  to  wind erosion,
soils in class V and soils in 8 or w s u b c l a s s e s  w i t h  e r o s i o n  h a z a r d
comparable to  that  of  subclass IIe soils.
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Medium -

High -

Very
High -

All soils in subclass IIIe and soils in w or s subclasses with
an erosion hazard comparable to that of subclass IIIe soils.

All soils exoept those that are coarse textured (Ifs, Is, etc.)
in subclass IVe and soils in s subclasses with a comparable
erosion hazard.

All soils in Vle, VIIe, coarse textured soils in IVe,  and soils
in s subclasses with a comparable erosion hazard.

Where wind erosion is e hazard, it is specifically mentioned, e.g., severe
wind erosion.

Inherent Fertility: Natural fertility of the soil based on the following
criteria:

Low - Soils 1~ in available P or K, or with pH below 5.0 in the A and
upper B horizons, or soils having levels of salinity or alkalinity
such that choice of plants or growth of plants is severely limited.

Medium - Soils intermediate between low and high in inherent fertility.

High - Soils high in available P and K, with pH of 5.5 or more in A and
upper B horizons; levels of salinity or alkalinity are suffi-
ciently low that choices or growth of plants are not limited.

Where salinity or alkalinity is a limitation, it is mentioned in this column.

Estimated Yields: Estimated yields under high level of management for com-
monly grown dryland  crops. These estimates are based on information obtained
from farmers and other agricultural workers in the area. They are averages
for a period long enough to include years of both favorable and unfavorable
temperatures and moisture supply during the growing season.

Degree of Limitation for and Soil Features Affecting Final Cover for Mined
Land:  The ratings in these columns indicate the thickness and general suit-
abilitv of soil materials that miaht be used as final cover for areas of
mined land. The total thickness available, in inches, including that from A,
B or C horizons is given in the first column. Relative suitability is shavn
in the second collrmn. Only material that can serve as medium for plant
growth is indicated end it is assumed that this material will be btockpiled
and spread over leveled mine spoil.

Soil material given the rating good has physical, chemical and biological
characteristics favorable for growth of vegetation. Suitability is affected
mainly by ease of working and spreading the soil material, as in preparing a
seedbed; natural fertility of the material, or the response of plants when
fertilizer is applied; and absence of substances toxic to plants. Texture
of the soil material and content of stone fragments are characteristics that
also affect suitability. In the following table, each of these characteris-
ticks  is rated es to degree of limitation effecting use. The soil property
giving the highest degree of limitation is used to rate the soil material as
good, fair or poor.
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Suitability Ratings of Soil Material for Use
88 Final Cover for Areas of Mined Land

Degree of Soil Suitability
Items Affecting Use 0o"d Fair Poor

Moist consistence

T e x t u r e

Coarse fragments:
percent, by vol,rne

Sodium c"nte"t

Soluble salts:
conductivity of
saturation extract

Stoniness class 1!

Inherent fertility

Lime content

Very friable, Loose, firm
friable

fsl, vfsl,  1, cl, scl, sic1
sil, 61

mess than 3% 3 t" 15%

Not class determining if less
than 15% exchangeable sodium

Less than
4 mmhosfcm

4 t" 8 ties/cm

0

High and
medium

1

Medium

2. 3, 4, & 5

LOW

LOW Medium High

Very firm,
extremely firm

s, Ifs, lS,.C,
sic

More than 15%

More than 15%
exchangeable
sodium is
unsuitable

More than
8 mmhos/cm

i/ For class definitions, see Soil Survey Manual pp. 216 t" 223.-I
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SPOIL  CHARACTERISTICS AND I?JTERPRETATIOfS
Xap .Soil Name
Sylll-;

Land ~Parent,Natural:Depth,Avail-1  Pcrme- !Erodi-  !Inher-'Est.Yields(high  management);Degree  of
of

bol ~
iCap.  IMater-,Soil able 'ability !bility  :ent
;Sub-  : ial iDrain- IRoot-!Water

:Crops (dryland)  Native 'Limitation for
(Least! :Fer-

:CJ.ass:
'S@ng!Bar-  lOats ,Grazable  'and Soil Fea-

age ling .Capac-  perm.  ~ tility  ~wheat;  ley i Resources,tures Affecting
IClass .Zone i t y
; A! layer  j

.bu/ac:bu/ac!bu/ac  pdffac. 'Final Cover for
'Mined Land/ : I :Depth Suit-

/ ability

32A j ;~;~h;,'~d,  IIIe ;Fine ;Well ; 60" 1 Mod Mod. iMedium.  Medium 22 37 44 2150 o-37 GOad

1 loam, 0 to
jsandy drained! ; rapid ; 37-60~  ,Falr--
iloam medium

i 3% slopes ;allu-  ~ lime
:vium

/
36B.  Lihen loamy IVe ISandy  Well 60" i Low Rapid ;Very Low 12 20 24 2200 60 Poor--

j fine sand,
I3 to 6%

.drained  i !high--  ; sandy
Severe and

! slopes iwind mod.
erosion lime

L/ For class definitions, see Soil Survey Manual, pp. 169-172.
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Charge 1.

Charge  2 .

Assess  adequacy of soil moisture regim definition  and use in the 501, Taxonomy.

Ca,Eenru~ of the comnittee is that rmlsture regimes  are adequately defined  in Soil
Taxonamy.  and have experienced no problems in use. However, several voiced  concern
that moisture reglner  ha"e  been detentned  by extrapolating date  from reports fro",
widely separated measuring stations. This indicates that sane et least feel that
the criteria has not bee" adequately tested. In some instances precipitation ,'ecords
andover slnpliflcatloo  of evapo-transpiration  nups  have overwhelmed the use of%ert
judgolcnt".  Placement of roil series in some subgroups by Inference and assoclatlon
has made it necessary to draw arbitrary boundaries that are difficult to defend.

One carmlttee  member suggested the possibility  of the need for a reg,me  between the
xerlc and urtic. Will there ever be B situation where there are multiple classes
in a system that someone dwrn't feel a need for an intermediate class between those
in the system?

One request asked for e discussion of calculation  OP estimation  of moisture regimes
In the southern hemisphere where no evapotransplration  data exists.

Assess  problems in application  of present system  and recommend needed changer. addi-
tlons,  or deletions to the systenl.

puestlona  and recomnlendationr  for changes in the system range over  a wide variety of
topics. There are:

1. Definition of Soil. So,,, as the ten" 16 used In the Taxonomy. must be capable
of supporting plants other than lichens and "msses  and is only as deep as the
lower lfmit of rooting of the native  vegetation or, In the care of certain imper-
vlous  horizons develqped  ar a result of soil-fon"lng  processes, about 1 meter
belcm  the limit of rooting. Two things are wrong with this definition.  First.
unconsolidated material  that cannot support plants--in the high arctiC,for  example--
Is not considered to be soil although the properties of the material are affected
by atmospheric  conditions. The chemical and physical pnxesses that go on even
In the absence of vegetation in these areas--leaching, oxidation. salinlzatlon.
formation of coatings equivalent to desert varnish. developrent  of patterned ground--
are OP should be of interest to pedologirts, and some of the arear may,soon  be
of sufficient econan~ic  imporlance  that soil scientists will be called upon for map-
ping and interpwtatlonr.  Secondly, In colder areas and in bogs rooting may be
considerably shallower than the horizons  used In classification and we are aCtwIly
basing at least part of our classification on pmperties of materlal  that,
strictly  rpeaklng, is not soil.

In view of all this, the following redefinition of soil Is proposed:

Sal1 ts unconsolidated mineral and organic material at the earth's swface
which  is "at permanently covered by water deep enough so that only float-
Ing or aquatic  plants are present (aquatic plants in this context are those
that exist in their entirety under water). Its lower ,,n,,t  1s either:

a. one meter below the surface of mineral material or the contact
with consolidated bedrock where this is shallower than one meter, or

b. the limit of rooting  of the native vegetation  if this Is deeper
than one meter. or

c. one meter below the upper surface of any horizon impervious  to
roots whose properties  differ  from those of the underlying material
because of interactions between cli"ute,  any llvlng  organisms. and
the rock material lnpte that this would include ice-rich pemfrost
es well as caliche),  OP

d. the lmer  llmlt  of accumulation of organic naterial  where thlr  is
thicker than two meters.
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2. Requests for conslderatlon  of changes or clarification of crlterla  concerning
several subgroups are a$ follows:

*.

b.

c.

Boric qreat  groups  In Histosols. It is ny understanding that Sore great
groups  were introduced Into the classification of Wistosols  In order  to
identify at a high taxanomic  level those northern  organic soils that have
*cmle potential for agriculture. The Idea Is sound and I have no quarrel
with it, but the present criteria for making the reparation are. in my
opinion. illogical and at variance with the rest  of the clarriflcatlon
system.

Boric great groups are, in effect, defined by using a different definition
of the cryic temperature regime for organic soils than for mineral soils
(Soil Taxononw,  Abrldged Text, p. 54). The intent, apparently. is to use
deep freezing in winter to identify rolls that are ,,a,,,,  in the wmner and
We therefore suitable for agricultural development. This may ,,ork well
in strongly continental climates  at the latitude of Hlchigan  and Mlnnerota,
but It creates problems in areas like Alaska. Histosols here occur under
climates  ranging fran cool perhuoid  (where rolls seldan  freeze under a
thick winter snow cover) to pergelic  (where they are aIways  frozen except
for a thin surface layer). The current definitions assfgn  OUP warmest  and
coldest otganlc  rolls to cryic great groups, and the soils in the middle
Of the range  (which freeze deeply in winter. but which thaw ccmpletely  by
the end of the surmwr)  to boric great groups. That is, these organic
soils of Internedfate  areas are both too warm  and too cold to be cryic.
It should be noted that all of the associated mineral soils are cryic
throughout this entire range. and.that  there is very little chance that the
Alaska Histosols  distinguished by the "boric" deslgnatlon  can ever be
used for crops.

I propose that we drop the special definition  of the crylc temperature
regime for organic rolls, and use the'prerent  mineral soil definition for
all soils. Since  most organic sallr Other than Folirtr  are saturated at
saw time during the surm!er and can be considereg to have a histic  epfpedon,
those with mean annual temperatures lower than 8 C and mean smrrner  temper-
atures greater than 6% would have frigid temperature regimes.  BOM great
groups could be defined to include such soils If it is deemed necessary
to separate them at the great group rather than the family  level. If
potentially arable Histosols are still included in crylc great groups, and
there Is a need to separate them, intergrades to the boric great groups could
be devised using appraprlate s"nmer  temperature crlterla.

(The above proposal was submitted to the National Task Force on Organic
Soils last year, and war approved by that group.)

Oefinition  OfSphagnofibrists.  The present requirer.?ot  for Sphagnofibrists
Eat at least 314 of the-'fibers (by volume) in the upper  90 cm be derived
fran Sphagnum species. Uy observations indicate that many, if not mat.
of the soils we would ordinarily consider to be Sphagnum peats contain
more than 25% redae  fibers below the surface tier. I believe It would be
desirable to require only l/2 Sphagnum fibers in the upper 120 cm (surface
plus middle  tier). provided that the upper 60 cm is 314 Sphagnum. lhe
purpose 1s to group together all soils that are daninantly  sphagnic. It
is undoubtedly desirable to identify soils with relatively pure Sphagnum
peat to great depth, but it seems to me that this could be done most
appropriately at the series  level.

Definitions of Typic and DyseCryande  tr. As presently defined there are
two distinct kinds of Typic Cryandepts--t  ore that are dominantly nonthixo-
trwic  in the control section whether OP not all of the material below
35 cm is of volcanic  origin,  and those that are domfnantly thixotmpic  in
the port,on  of the profile developed in volcanic ash but that have a non-
volcanic (and nonthlxotropic) s"bstwtUm  that c-ccu~ies mwe thao  one-half
of the control rectlon. The properties of these relatively  shallow thjxo-
tropic Cryandepts that we of Importance in interpretations are more like
those of the deeper thixotropic Cryandepts than of the nonthixotropic
Cryandepts, and deffnltions  should be written so that they can be grouped
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with  then, as Dystric  Cryandepts  (Incidentally. there Is evidence to indicate
that these thixotropic soils af cold awas resemble Hydrandepts  of warwr
areas more than they do Dyrtrandepts;  they might better be called Hydrlc
Cryandeptr).

d. Deflnltlon pf Placaquods.  For placement In this great group it Is required
that the placic horizon be above a spodic horizon. In both Placorthods  and
and PlacohumOds  the placic mzo" mUIt  be E the spodic horizon. There
seems to be no good was"" for this distinction. If the placic horizon
were  pern,,tted to be in the spodic horlzo"  in Placaquodr  we would have better
classlflcatio"  of at least two Alaska soils and the statement that they are
not known to occur  I" the United States would no longer apply. At the very
least. a subgroup of Placlc  Cryaquods  should be added so that these soils
can be properly classified  according to their temperature regime.

e. Cumullc Ha lustolls vs. Anthro ic Torrifluventr.  It Is understood by some
mso s that are current y class?fled as Cumullc Haplustolls and that

.+L.~~_--rp__~_~~  .----

occur in floodplains and similar  alluvial deposits in arid and semi-arid
regions will be classified as Anthropic Torrifluvents. The reason for this
ts that the organic mdtter  is considered to have been built up In the soils
as a wsult of long periods of irrigation. This fits the definition of the
Anthropic  epipedo" (p,  15, Sojo_Ta+r~a.. Preliminary, Abridged Text). I"
many situations, this may be the case. In southern Arizona. however. there
are many soils that have "ever been irrigated that 8re currently classifjed
as Cumulic Haplurtolls  that will be changed to Anthropic Torrifluvents.
Historical  evidence  indicates that "any  of the floodplain areas In Southern
Arizona were  cienegar  (meadow-like areas1  prior to about 80 to 1W years
ago. It 1s gu,te  likely that such areas would be conducive to the formation
of a molllc  epipedo". Some of these areas  are or have bee" under irrlgatio".
others have not bee". In the opinion of some. these roils should not be
considered having Anthropic epipedans. Oy definition (p, 246, &,jj_  Tax-

Preliminary Abridged Text) Ustolls  are permitted to have a" amiic
%?%,, regime. These solls also fit the definition of Cumulic Haplustolls
(p. 252, So11 Taxoncm,
+

Preliminary Abridged Text). Some consider that
these sol I s ou d ccntInue  being placed in the Cumulic Haplustolls subgroup.

One additional camPnt oh critel‘ja pertalnlng to Fluvents. Fluvents require
a" organic carbon content that decreases irregularly with depth. Usually
any stratlficatlon has bee" criteria  for placing a roil I" Fluvents. It
would seem that some arid soils and others that are presently classified  as
Fluvents may not "!eet  the organic-carbon reQUiWM,tS ewn though they ape
stratlfled.

f. Need for additional subgroups. In northern Montana, northern Idaho, and
northedstern Washington there ,s a "eod for the follcwing subgroups--
Andeptic Eutroboralfs and Andeptic Psammentic  Eutroboralfs. These soils
are Similar to the Andeptic Cryobordlfs  except they have a frigid  temper-
ature regime. Item could be added to the definitfon  of the Typic
Eutroboralfs and co"Pd read as follows:

. Do not have a layer above a depth of 75 cm that has texture finer
th?" loamy fine sand, that is as much as 18 cm thick, that has a bulk
density  (at l/&bar water tension) of 0.95 g per cubic centimeter or
less In the fine-earth fraction. and that has either (1) a ratlo of
measured clay to 15-bar  water (percentages) of 1.25 or less or (2)
a ratio of CEC (at pll "ear 8) to 15.bar  water  of more than 1.5 and has
nor? exchange acidity than the sun' of bases plus KC,-extractable aluminum.

Subgroups could be deflned  as:
Andeptjc Eutroboralfs--EutrobDralf~ are like Typic Eutroboralfs except for
1 or for 9 and 5.

wit Psanmentic Eutroboralfs.--Lutrobordlfs are like Typic Eutroboralfs
except for f and 2 with orGZti&t al, or any of b. 5 or e.
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tlon syste"  does not allou  Y~rtiinlr  to occur In frigid temperature  regimes.
It restricts the classification of these solls to music temperatures or
warmer  (chapter 17. Soj,!_~~yon~ry_y_).  These kinds of soils occur in "any
areas in the Uestern-3tates  tl~at nave frigid temperature regimes. At pres-
ent these soils are classified irlta vcrtic  subgroups. The taxonomy aMtP
that soil moisture is necessary Lo the genesis of Yertisols.  but nowhere
does it specify the necessity of warm temperatures. Temperatures should
ha&nothing  to do with the shrinking and swelling action of these kinds of

It would seem that the criteria  should be written to include any
temPe;atwe  regime, except of coarse pergelic,  for the Proper clasrlficatio"
of vertiso1,s.

Llthic  Vertlsols  are about in the same category simply because crack,"9  has
to extend below 20 inches. Though these soils act as Vertlsolr.  the total
activity is not as great as tirose  soils with depths greater than 20 inches.
Perhaps a new category  is needed to cover  the shallow Vertisols  when they
occur over bedrock or duripans.

h. Problems with criteria related to Cr ic Soils...,  .~.~.~  ~~~~  ~~~~~~ _,.y _-_- It appears that a discussion
E-Kaer on the <pTrcatlon of "0' horizon requirements as pertains to
placement in cryic  temperature regimes.  Is there a stated of implied
required  thickness of the "0" horizon in this connection.

1. Mesic “r.Ismeric  lanPertu(~,~~J~_~~_,~,  A pmposal  IS made to lncreare the
difference between mea" sumn~er  and mew winter soil temperatures from 5'C
to 7 'C to affect more realistic grouping of soils with significantly
different  lengths of grow:"g  season  which materially effects the choice
of crops.

Garments  and questions as follnrir:

A Plus Bt horizons not extendirlg  to depths below 10 inches (chapter 18.
page 4, item e at bottom of px,ej.  The present crlterla requires,  roils
having argillic horizons  riot extending below 10 inches, that the textural
family classification be considered from the upper boundary of the argillic
horizon to 40 Inches or to restrictive lithlc paralithic,  duripan.  etc.,
whichever is shallower. This system works  fine for these kinds of soils
with contrasting textures between  the argillic and underlying horizons. but
what happens when no textural cunttas‘  exists, that is. a textural contrast
not yet recognized. The family name the" does not consider  the argillic
horizon alone but groups it wittl the underlying horizons. Example: Con-
sider a soil having a clay loam (fine loamy) arglllic  horizon with its
lower boundary extending to depths of 6 to 9 inches. This argillic over-
lies sandy loam, loam, or silt loam (coarse loamy or coarse silty) hori-
zons. The textural family classification would be fine loamy for the roll
when considering  the argillic horizon  alone but would be a coarse loamy,
coarse silty, or fine silty textural fanlily  when the underlying horizons
are included. For reconnairrance  soil surveys. this alone could cause one
to Interpret these solls differently, i.e.. permeability. available water-
holding capdcity,  etc. It has been argued that if there soils were plowed
the argillic horizon would be lost drie to mixing. Of course, many of these
soils will "ever be plowed. Also, scxne soil scientists have gone so far
as to classify these sollr as Entisols  because of the present criteria.
This doer not aid in the proper mapping or clarsiflcatio"  of these soils.
Perhaps thls criteria was de~elopcd  with the thought of classifying roils
to the soil series level of classification identification, and (It this
level the criteria works very ~11. Phase names, such as th," solum phase.
clay subsoil phase, etc.. are Presently being used; however. it would seem
that additlanal  criteria in the taxoxmy would be a better way to handle
these soils.
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Charge 3. Assess adequacy of present distribution notices of classification  update.

Several members of the ccmvxittee  agreed that present dlstrlbution  was adequate.
Several others expressed varying degrees of dlssatisfactlon.
Sac problems  encountered Include:

1. Irregularity of notices.

2. Lack of sufftcient  copter to mdke necessary distribution.

3. Tjme required  to manually up-date Vol. II if this Is attempted.

4. Serious  concern that all holders of covies  of Vol. II receive no noLlfiCatiOn
Of changes.

5. Question on the part of several carmittee  nembers  as ta what means are being
considered  for notification of chwges in both Volumes  I and II once they
are published and general distribution  made.

Uhlle  not related speclflcally to distribution Of change notices, sOme We
concerned that all who could be affected have not bad an opportunltv  to
review prowsed  chanqes of classification.

Recannendation: The cc""nlttee  should be continued.

CCmlttee  Members:
T. J. Holder, Chairman
A. R. Southard
6. Huntington
K. Larson
5. R&w
G. H. Kennedy
R. F. Mltchel
L. ". Glese
D. M. Hendricks
A. 0. Ness
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Attachment 1

PROPOSALS FOR &NDMENTS  - GUIDE FOR INTERPRETING
ENGINEERING USES OF SOILS

DRAFT - SUBJECT TO REVIEW

Guide Sheet 5. -- Soil Limitation Ratings for Shallow Excavations

Item Affecting  use Degree of &oil Limitation

Seasonal water tab&
S l i g h t Moderate Sever@-__. _.__._~
Below a depth Between depths Above a depth
of  72 in. of 40 and 72 of  40 in.

Flooding None or rare Occasional Frequent _ b

21e o-15 pet. 15-25 pet. More than 25 pet.

Texture of soil to
depth to be
excavated2/,  31

fsl, 81, 1 , c, sic, SC, organic  soils;
s i l ,  sicl, 8, and Is w i th a l l  s and Is,
scl, s i ,  c l , good sidewall very gravel ly
and all stabi l i ty  and and very cobbly
gravelly and very gravel ly modif iers  with
cobbly modif- and very cobbly poor  s idewall
iers bf a b o v e modif iers  with s t a b i l i t y .
textures. good wall

s t a b i l i t y .

s t o n i n e s s  (vol.)

Depth to bedrock4’
or hardpan _

>_o_u!drrv  class5-’

Less than
15 pet.

More than
60 i n .

0

15-35 pet.

40-60 in.

1, 2

More than
35 pet. ._.-

Less than
40 i n .

3, 4,& 5

L/ Soils with measurable hydrodynamic pressures above a depth of 6 feet
wil l  be  rated severe.

21 Texture is  used here as  an index to  workabi l i ty  and sidewall  stabi l i ty .

21 I f  soi l  contains a fragipan,  d i f f i cu l t  t o  excavate  w i th  l i gh t  equ ipment ,
increase the l imitation rating by one step unless  i t  is  ~eye~e..

41 I f  bedrock is  soft  enough,  or  the thickness or degree of  cementation of
the hardpan  is such that it can be dug out with light equipment, reduce
ratings of moderate and severe  by one step.

S/ For c lass  def init ions see Soi l  Survey Manual ,  pp.  216-223.
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Attachment 1

DRAFT - SUBJECT TO REVIEW

G u i d e  S h e e t  6a -- Soil Limitation Ratings  for Dwellings Without Basements

Item Affecting Use Degree of Limitation_ _ _ _ ._-.__

S l i g h t Moderate Severe

Seasonal water table Below a depth of Between 20 to 40 Above a depth
(seasonal means for 40 inches. inches. of 20 inches.

_ 1 month  “r~ more) - - -

ZzY

None N o n e  _ _ Rare o r  CO_lI~_llt. b

O-8 I, C* -t S-15 pet. > 1 5  pet. _

_S)rink-Swe_&mential LOW Moderate- - Hi&_  _-..-.___- - - ,
Unif ied soi l  classifi- GW,  GP, SW, SP CL and ML CH, NH, OL,
cation of  the founda- GM, CC, SM, SC OH and Pt
fiiK,.Oil  at  2 feet .-.-__-- - - .
Depth t” Q~~“~IJ  o r > 40 in. 20 to 40 inc. < 20 in.
-hardpan. 2

Bouldery  cl=&’ 0 1-__------~--.--- -_I---- 2,334,  a”d 5-__~

Stones and cobbles(Vol) < 15 pet,__ 1 5  to 35 pet.-. ) 35.9%

11 Some soils give” limitation ratings of moderate or severe may he good sites
lrom the standpoint of esthetics but require more site preparation or maintenance.

2~1 Reduce s lope l imits  50 percent  for  those soi ls  susceptible  to  hi l ls ide
sl~ippage.

31 Ref lects  ease of  excavation and.site  p r e p a r a t i o n . If  bedrock is  soft  or
hardpan  is thin enough so that it can be dug with light power equipment, re-
duce ratings of moderate and se”ere by one step.

A/ Lithology of  the bedrock is  not  constieredi”  t h i s  i n t e r p r e t a t i o n .  O n - s i t e
geologic investigation is recommended where bedrock, such as mica schists,
se rpent ine ,  e t c . , is  encountered,  especial ly  in areas having s lope.

>I For class definitions see s Survey Manual ,  pp.  216-223.
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Attachment 1

DRAFT - SUBJECT TO Rx

Guide Sheet 6b -- Soil Limitation Ratings for Dwellings with Basements

Item Affs?g Use Degree of Limitstiorf' ._--

Slight Moderate -2

Seasonal water table Below 72 in. Between 40 and 72 in. Above 40 in.
(sesso"sl  means for

-1 month or more)

Flooding None NO"e Rare or common.

~~0pesZf o-15 pet. 15-25 pet. > 25 pet.-

-k-swell_potentisl  Low Moderate H i g h  _ _ _

Unified soil clsssifi-  GW, GP, SW. SP, CL and Ml. CR, NH,  OL, O H
cation of the founds- GM, GC, SM. SC and Pt

_tion  soil at 5 feet. - -

Dy; ;; “fjpttr Or_ > 60 in. 40-60 in. < 40 in.

Boulder,,  class ?~' 0 1 2, 3, 4, and 5

JJones and cobbles(Vo1) < 15 pet. 15 to 35 pet. > 35 pet.

A_/  Some soils given limitation ratings of moderate or severe may be good sites from
the standpoint of esthetics but requirg more site preparation or maintenance.

2/ Reduce slope limits 50 percent for those soils susceptible to hillside slippage.

31 Reflects ease of excavation and site preparation. If bedrock is soft or hsrdpsn
is thin enough so that it csn be dug with light power equipment, reduce ratings
of moderate and severe by one step.

&I Lithology  of the bedrock is not constieredin  this interpretation. On site geologic
investigation is recommended where bedrock, such ss mica schists, serpentine. etc, is
encountered, especially in areas having slope.

J/ For class definitions see Soil_Survey  Manual, pp. 216-223.
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A t t a c h m e n t  1

DRAFT - SUBJECT TO REVISION

G u i d e  S h e e t  6c - -  S o i l  L i m i t a t i o n  R a t i n g s  f o r  D w e l l i n g s  w i t h  S l a b  Constructiot&’

&em A f f e c t i n g  U s e  _ Degree  o f  Limitatior?

s l i g h t M o d e r a t e %V?

S e a s o n a l  w a t e r  t a b l e Below a depth of Between 20 to 40 in. Above  a  dep th
( s e a s o n a l  m e a n s  f o r 4 0  i n c h e s . o f  2 0  i n .

_l month  or m o r e ) -.
F l o o d i n g NOW Noof! Rare or common- - - ----___
S l o p e s o - 4  pet. 4-S J+. > Bqct. l-----_~_____
S h r i n k - s w e l l  p o t e n t i a l LOW-.---

U n i f i e d  s o i l  classifi- Gw, GP,  SW. SP
c a t i o n  o f  the founda- GM, CC, SM. SC

lLq%soil a t  6  i n c h e s .~--

> 40 i n c .

- - - -

Boulder~,clas~’ _  0  _ _

m a n d  Cobbles(Vo1) < 15

M o d e r a t e _______“K.&!_ - - - - -

CL and ML CH, MH. OL. OH, .
a n d  P t

2 0  t o  40 i n . .z 20 in.

-.--- ______.__.~.

1 -.----2, 3. 4, and 5

1 5 - 3 5  pc_t. > 352ct.---__

11 T h i s  table r a n  b e  u s e d  f o r  e v a l u a t i n g  s o i l  l i m i t a t i o n  f o r  s h o p p i n g  r e n t e r s  a n d
f o r  s m a l l  i n d u s t r i a l  b u i l d i n g s  w i t h  f o u n d a t i o n  requirements not  e x c e e d i n g  t h o s e
o f  o r d i n a r y  t h r e e - s t o r y  d w e l l i n g s .

21 S o m e  s o i l s  g i v e n  l i m i t a t i o n  r a t i n g s  o f  m o d e r a t e  or severe m a y  b e  g o o d  s i t e s  f r o m
t h e  s t a n d p o i n t  o f  e s t h e t i c s  b u t  r e q u i r e  m o r e  s i t e  p r e p a r a t i o n  or m a i n t e n a n c e .

31 R e f l e c t s  e a s e  o f  e x c a v a t i o n  a n d  s i t e  p r e p a r a t i o n . I f  b e d r o c k  i s  s o f t  o r  hardpan
i s  t h i n  e n o u g h  6” t h a t  i t  c a n  b e  d u p .  w i t h  1iRht “ower eauioment.  r e d u c e  ratings o f
m o d e r a t e  a n d  s e v e r e  bv one RIP”.

41 LiaholoRy  o f  t h e  b e d r o c k  i s  n o t  c o n s i d e r e d  i n  t h i s  i n t e r p r e t a t i o n . On-site
g e o l o g i c  i n v e s t i g a t i o n  i s  r e c o m m e n d e d  w h e r e  b e d r o c k ,  s u c h  a s  m i c a  s c h i s t s ,  s e r p e n t i n e ,
e t c . ,  i s  e n c o u n t e r e d ,  e s p e c i a l l y  i n  a r e a s  h a v i n g  s l o p e .

J/ F o r  c l a s s  d e f i n i t i o n s  s e e  &ol S u r v e y  Nanunl,  pp. 2 1 6 - 2 2 3 .



Attachment 1

DRAFT - SUBJECT TO REVIEW

Guide Sheet 7 -- Soil Limitation Ratings for Trench-Type Sanitary Landfill&'

Items Affecting Use Degree of Soil Limitation

w&' Moderate Severe

Depth to seasonal high Not class determining if more than 72 < 72 inches
-water  table inches.

4
!%tiZx____ None Rare C"~""

31Permeability- < 2.0 in./hr. < 2.0 in./hr. ’ 2.0 in./hr. - -
Slope o-15 pet. 15-25 pet. ' 25 pet.

. Unified classification CL and ML GW-GM or GC, GP-GM or CH, MH, OL, OH
(dominan&,to  a depth of GM, GC, SM, SC GC, SW-SM or SC, SP-SM and Pt

60 in.) -- or SC

Depth to hard > 72 in. ) 72 in. < 72 in.
bedrock 91 rippable > 60 in. 40-60 in. < 40 in.
&a_n_,- - ~

Stones and cobbles(Vo1) < 15 pet. 15 to 35 pet. ' 35 pet.
61mry class - 0 1, 2 3, 4, 5- - -

L! Based on soil depth (5-6 feet) commonly investigated in making soil surveys.

21 If probability is high that the soil material to a depth of 10 to 15 feet will
not alter a rating of slight or moderate, indicate this by an appropriate
footnote, such as, "Probably u to a depth of 12 feet."

21 Reflects ability of soil to retard movement of leachate  from the landfills, not
only through the floor of the trench but the side walls as well. In aridic  or
torric  moisture regimes disregard permeability as a criterion. Intergrade moisture
regimes (xeric or ustic-aridic  and aridic-xeric  or ustic) upgrade severe to moderate.

4/ Reflects the ease of moving and compaction (workability) of the cover material  and
trafficability  in the immediate area of the trench where usually there a're "0 surfaced
roads.

>/ Reflects ease of site preparation. If hardpan  is thin enough so that it ra" be
dug with light power equipment, upgrade severe by one degree of soil limitation.

n
6_/ For class definitions see Soil Survey  Manual, pp. 216-223.

.
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Attachment 1

DRAFT - SUBJECT TO REVIEW

Guide Sheet 8. -- soil Limitation Ratings For Area-Type Sanitary Landfills

Item affecting use Degree of soil limitation -

slight Moderate Severe

Depth to seasonal high > 60 in. > 60 in. -c 60 in.

Flooding

Permeabilityl'

None None

Not class determining if less
than 2 in./hr

Any

> 2 in./hr

Slope o-g pet. g-15 pet. Y 1,s DCL.

A/ Reflects ability of the soil to retard movement of leachate  from landfills.
In aridic or tonic  regimes disreagrd  permeability classes as a criteria. Inter-
grade moisture regimes (xeric or ustic-aridic  and aridic-xeric  or ustic) upgrade
severe to moderate.

r(

.
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Attachment 1

DRAFT - SUBJECT TO REVIEW

Guide Sheet 9 -- Suitability Ratings of Soils as Sources of Cover Material for
Area-T&e Sanitary Landfi l ls

Item Af f e c t ing  Use Degree o f  S o i l  S u i t a b i l i t y

Good @3 Poor

P
Moist Consistence Very  f r i ab l e ,  f r i ab l e  Loose ,  f i rm very f irm,
- - extremely firm

Thickness of material > 40 in. 20-40 in. ( 20 in.
(usually uppermost part. ofqrofile) _

Slope o-15 pet. 15-25 pet. > 2.5  PC

Depth to seasonal ) 40 in. 20-40 in. < 20 in.
high wa&r table

&t@lland cobbleswol)  < 1 5  pet. 1 5  t o  35 wt. >_‘35  pet.

Uni f i ed  c lass i f i ca t i on GM, GC, SM, SC, &!-GM or CC, GP-GM CH, MH, OL ,OH,  Pt
CL, ML or GC. SW-S” or SC, GW, GP, s&,

SP-SM or SI: and SP

Rouldery _~_class 21 0 1, 2 3, 4, and 5

L/ SugREst  f o o t n o t e s

21 For c lass  def init ions are Soi l  Survey Manual ,  pp. 216-223.-__-
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Attachment 1

DRAFT - SUBJECT TO REVIEW

Guide Sheet 10. -- Soil Limitation Ratings for Local Roads and Streets

Item,&ffecting  use DeRree of soil limitation

m Moderate Severe

Depth to seasonal high > 40 in. 20-40 in. < 20 in.
ater table

Flooding None Rare COUUIIO"_ _

Slope O-8 pet. 8-15 pet. > 15 pet.

Depth to bedroc&' > 40 in. 20-40 in. < 20 in

Subgrade
Unified soil classification GW, GP, S%, CL, ML CH, Ent2',  OH,

;~f/F"*,;$J
OL, Pt

- - -

Shrink-swell potential LOW Moderate High

Susce"tibilirv  t" LOW Moderate
frost action9

High

Bouldery  class' 0 1, 2 3, 4, and 5

Stones and cobbles(Vol) < 15 pet. 15-35 pet. > 35 pet.

11 If bedrock is soft enough so'that  it can be dug with light power equipment
and is rippable by machinery, reduce limitation ratings of moderate and s
by one step.

2/ Downgrade limitation rating to moderate if c"nte"t  of fines is m"re than
about 30 percent.

21 Upgrade limitation rating t" moderate if NH is largely kaolinitic, friable,
and free of mica.

41 Use this item only where frost penetrates below the paved or hardened surface
layer and where moisture transpdrtable  by capillary m"veme"t  is sufficient to
form ice lenses at the freezing front. See section "Potential Frost Action"
for guidance in determining classes.

21 For class definitions see Soil Survey Manual, pp. 216-223.
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Attachment 1

DRAFT - SUBJECT TO REVISION

Guide Sheet 11. - -  Suitabi l i ty  Ratings of  Soi ls  as  Sources of  Road F&l2

c

1tz.m  Affecu Lls&’ Degree of  Soi l  Suitabi l i ty _ -_

Good @& poor
Engineering Unif ied soi l Gw, c.P, SW, ML. CL CH, MHJ’

s o i l  class Classification SP, G&I, OL, OH
P&t, s@l, Pt

Shrink-swell  p o t e n t i a l LOW

Susceptibi l ity to  frost  acti&’ L o w

G!F!!_--___ o-15 pet.

mery clas$ 0

Depth to seasonal high > 40 -in.
water table

Moderate

Moderate

15-25 pet.

1 , 2

‘) 40 in.

High - - - -

HiEh - -

> 2 5  pet. _ _

3, 4 , and 5____

.z 40 in.

Depth to bedrockbl
o r  hardpan  _

, 40 i n . > 40 i n . < 40 i n .

11 The  f i r s t  three  i t ems  per ta in  t o  s o i l  a f t e r  i t  i s  p la ced  in  a  f i l l ;  the  l a s t
four items pertain to soil in its natural  condit ion before excavation for  road
f i l l .

L/ Downgrade suitabi l i ty  rating to  fair  i f  content  of  f ines is  more than about
30 percent.

A/ U p g r a d e  s u i t a b i l i t y  r a t i n g  to fair if MH  Is l a r g e l y  kaolinitic,  f r i a b l e ,  a n d
free of mica.

51 ,SJse this item only where frost penetrates below the paved or hardened
surface layer and where moisture transportable by capillary movement is sufficient
to form ice  lenses at  the freezing front. See sect ion “Potential  Frost Action”
for guidance in determining classes.

A/ For c lass  def init ions see Soi l  Survey Manual ,  pp.  216-223.

a/ I f  bedrock is  soft  enough and of  good quality  for  use after  excavation,  or
if hardpan  is thin enough so that it can be dug with light power equipment, up-
grade severe to  moderate.- -
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Attachment 1

DRAFT - SUBJECT TO REVIEW

Guide Sheet 12. -- Suitability Ratings of Soils as Sources of Sand and G&

-

Soil

GXlUpS

Probable Source

Good I Fair

Improbable Source

Poor LJnsuit&

Unified

For sand
In rating for gravel --

Rate as unsuited if more than 75% passes U4 sieve.
Rate same as for sand but specify "after sieving" if 50-75% of

total (including material larger than 3") passes //4 sieve.

For gravel
In rating for sand --
Rate as unsuited if material passing 114 sieve but larger than !I200

sieve is less than 25% of total (including material larger
than 3").

Rate same as for gravel but specify "after sieving" if material
passing 114 sieve but larger than 8200 sieve is 25% or more
of total (including material larger than 3").

For sand-__
In rating for grave1 --
Rate as unsuited if more than 75% passes B 4 sieve.

For gravel
In rating for sand --

Rate as unsuited if material passing # 4 sieve but larger than 8200
sieve is less than 25% of total (including material larger
than 3").

Also rate as unsuited, soils having more than 50% cobble or more than
25% stones, regardless of the Unified group (explain rating in footnote). *
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WESTERN REGIONAL TECHNICAL WORK-PLANNING
OF THE COOPERATIVE SOIL SURVEY

CONFERENCE

San Diego, California
January 21-25, 1974

REPORT ON COMMITTEE 9
Classification of Organic Soils and Their Interpretetions

In 1972 a National Task Force on Organic Soils was organized and charged
with preparing suitability groupings of organic soils and interpretative
guides for agriculture forestry, engineering, wildlife, and commercial
US**  Of peat. The report of the Task Force was presented to the National
Soil Survey Work-Planning Conference in January 1973, and was circulated
as an attachment to the Proceedings of that conference. The principal
function of the Organic soils committee* of the regional work-planning
conference* this year is to review the Task Force report and the guides
that havf been proposed.

In preparing its suitability grouping of organic soils for agriculture,
the Task Force relied largely on a "Use Capability Classification for
Organic Soils" developed in Ontario. In this system suitability ratings
are determined by assigning "penalty points" to soil characteristics that
can adversely affect agricultural potential after drainage, and adding
together all of the penalty points for any one soil to arrive at its over-
all rating. Seven suitability groups, defined by accumulated point tQtals,
are proposed. Each soil or field is also given a separate "development
difficulty" rating by a similar *y*t*m of penalty points. Recommendations
for development of a *it* are then based on consideration of both of these
ratings.

The penalty point system VI** also used by the Task Force to evaluate the
suitability of organic soils as sites for small building* with basements.
Other engineering interp+etation$  w*r* not attempted, but these could be
developed by the same  method of assigning penalty points to appropriate
soil feature*.

,Th*  Forestry committee of the Task Force preferred a different approach,
in which the overall rating of a soil for wood production is based on the
mo*t limiting factor or factors rather than on a sumnation  of limiting
factors as expressed by penalty points. This is closer to the method that
has been used traditionally by the Soil Conservation Service in *Valuating
soils for various uses.

Agriculture

A principal objection to the penalty point method of evaluating the suit-
ability of organic soils for agriculture is that, if adopted, no direct
comparison would be possible between suitability classes for organic soils
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and the standard capability classes for mineral soils. It is recognized
that some of the unique characteristics of organic soils--subsidence and
decomposition after d??ainage,  for example--make it necessary to use cri-
teria in evaluation that are different from those used for mineral soils,
but a majority of the committee agreed that an attempt should be made to
prepare a guide to placement of organic soils in the capability classi-
fication. The guide we have prepared (page 3) is based on essentially
the same assumptions and in general uses the same criteria as the Task
Force suitability grouping. It can be treated as either an alternative
or a supplement to the penalty point system. The proposed guide does nbt
include some of the features used by the Task Force in determining the
"development difficulty' rating. We feel that these criteria can seldom
be applied to a series or phase as a whole, but must be determined sepa-
rately for each field or drainage project.

It is likely that any general guide of this kind will need to be modified
to meet local conditions. In California, for example, some areas of in-
tensively cultivated organic soils are now below sea level and it is be-
coming increasingly difficult to maintain levees and a uniform surface
level. In other coastal areas, brackish water may impede or prevent de-
velopment. It will be necessary to develop additional local criteria for
such situations. Flooding is not recognized as a limiting feature in the
guide, though perhaps it should be. Maximum capability classes based on
degree of flooding hazard could be determined locally.

In the existing capability classification, virtually all organic soils
except Folists would be assigned to the w subclass. It is obvious, how-
ever, that more than one subclass will be required to describe the kinds
of limitation responsible for downgrading any organic soil. For best
compatibility with the present classification, we propose two letter sub-
class symbols for organic soils (except in the case of the Folists, where
the single letter s may be sufficientli  the first letter would always be
w and the second a letter reflecting the major limitation other than wet-
ness. It would be possible to use letters for each limiting feature--f
for woody fragments, m for mineral layers, d for shallowness over an un-
suitable substratum, etc.--but for the sake of simplicity the following
may suffice:

WC - climatic limitation
ws - soil limitation
wr - slope limitation

The wr symbol probably would be needed only in high rainfall areas on the
Pacific coast.

Engineering

This committee has no comments on the penalty point values assigned by the
Task Force to soil features considered in interpretations for small build-
ings with basements, except that in general the values appear to be rea-
sonable. We agree with the Task Force that, for engineering interpreta-
tions, a single rating system should be used for both organic and mineral
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PROPOSED GUIDE TO CAPABILITY CLASSES, ORGAUIC SOILS

Mesic (or warner) Temperature Regime

Limiting Feature Capability Class

Woody fragments (volume) Cl% l-5% .5%

Wood layers (thickness) C8 cm >8 cm

Mineral or linmic layers 1/ <5 cm 5-30 cm

Degree of decomposition Saprists Nonsphaqnic  Fibrists Sphaqnofibrists Folists
Hemist?

Underlying materials S a n d y
(Terric  or lithic subgroups

Coprcqenous  earth  Fragmental
LoamY Diatomaceaus  earth Skeletal Bedrock

only) Clayey Volcanic ash
Marl

Salinity 2' c4 nmhos/cm 4-8 mmhos/cm 8-16 mmhos/cm >16 m&xx/cm

Sulfur CO.4% 0.4-0.75% >0.75%

Slope ~6% 6-12% 12-20% '20%

L/ Applies to subsurface and bottom tiers only
2/ One class lower if mineral or limnic layers are present within 125 cm.

Frigid Temperature Regime
All categories one class lower (IV to VI considered one class difference)

Cryic Temperature Regime
All categories two classes lower (or more under adverse climatic conditions)

Perqelic TemperatuIe  Regime
All soils in Class VII (or class V)



soils and that any system that is developed must be fully tested in the
field before adoption.

The “Use Potential Groups  for forestry" proposed by the Task Force  ewau-
ates  soils exclusively on the basis of their potential productivity. one
committee member has suggested that this is not adequate, in that manage-,
ment problems are not considered. Subgroups or subclasses probably would
be desirable to indicate major difficulties that may be encountered in
harvesting and any potential damage to the soils. As in the agricultural
and engineering groupings, ratings of organic soils should be directly
comparable with those of mineral soils though the criteria used in arriving
at the ratings may be different.

Subsidence

The National Task Force accepted without change the subsidence potential
classes developed several years ago in Louisiana. This action was recom-
mended at the last western regional conference.

It is apparent that much additional interpretive work is required for
organic soils. We recommend that both the National Task Force on Organic
soils and this regional committee be continued.

G. M. Kennedy
W. D. Nettleto"
J. .J. Rasmussen
S. Rieger,  Chairman
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T,,e  reDort of L,,e  ,,revioua committee  on “ s o i l  Survey  fo= Itan~e  a n d  F o r e s t  S o i l s ” .  a n d  the report o f  t h e
nationa, ~~~ft=ee  on “sorest  soils” we=e r ev i ewed  by  t he  commi t t ee  cbai=nn”. From items mentioned in

rheSe  reQorta  And tw Chsrges supplied by the Steering Committee, a letter was *ent  to the committee mem-

bers ourlining the charges to be considered. For each charge the chairman posed several quest1or.s  LO be
answered by the committee memberslliQ.

TIC committee Charles established by t:\e Stewing Commlttw ~lrc ltstcd  bcla:r:

1. ,"te"s,ty of mapping and details of investi&stian.

2. Ki"dS  Of mappinp, units.

3. si*e  of mappinp. units.

4. hinds of interpretations needed and kinds that can be made at different intensities.

5. r.xplorc  better methodology  in m a k i n g  t h e s e  surveya.

Tt,e r e su l t s  o f  t he  commi t t e e ’ s  de l i be r a t i ons  on each of the s eve ra l  cha rges  a=e now d i s c u s s e d .

Tt,is char~c is a c o n t i n u a t i o n  o f  one of the cha=‘~s tl,e commitree  faced at  the Las Cruces C o n f e r e n c e  i n
1970. T h e  1 9 7 2  conrmittee  has considered Luis charge on the basis of three questions posed by the chair-
Illa”.

1. In  what kind of  problems do you feel  that detailed s”=“eys  a=e r e q u i r e d ?  T h e  ma,ority  of t,,e corn-
m‘ctee  ‘ndlcatcd that de t a i l ed  su rveys  on  r ange  and fo r e s t  l ands  a=e n e e d e d  f o r  those a=eas sub,ect
to intensive use o= intens,vc managcmenc. This would include a=eas selected for SQeCifiC treatment
measures such  as vegetation  conversion Qrofects,  recreation sites, rehabllitatio"  and restora~io"
pro,ects and the like. Two commlrteeme"  t h o u g h t  the detailed surveys  are slways n e e d e d .

2. 1!1,1 reconnaissance surveys p=wide  the needed answers? NOB=  of the comnirtee  a n s w e r e d  y e s  to t h i s
one when  the a=ca to be handled was one of  extensive use sod one in  uhicb the use wuld not change
dra s t i ca l l y  i n  t he  fo r e seeab l e  fu tu re . One member indicated n.,st s==ongly that reconnaissance su=-
“eys would not provide rbe required information.

3 .  hoes i t  make  n d i f f e r e n c e  whether  t h e  a r e a  to b e  s u r v e y e d  i s  2 , “ “ ”  O= 2”.““0 ac=es in ~izel n,c
c o m m i t t e e  i s  in a g r e e m e n t  that file size of  the  survey  a=ea is irnmarerial to file problem of survey
i n t e n s i t y . T h e  .qovernin~  feature is the expected intensity of use D= m a n a g e m e n t .

It is felt of interest to include an idea oresenced by one of  the commit tee  and one vnich  =,,e cha i r -
man can fully support. (I”= present  concep t  o f  i n t ens i t i e s  o f  ma,qA,g  and  de t a i l s  of investigation
is outmoded. In  e f f ec t  WC are saying we de s ign  s”=“eys  a= d i f f e r en t  levels o f  i n t e n s i t y  a n d  t h e n
t=” t o  deelde ~h.t k i n d s  o f  uses  they f i t . Perhape we should Lurn OUT t h i nk i ng  a r ound  t o  i de n t i f y
“p=oblcms  to be zwlvcd”  and then design an i n t eg ra t ed  sysrom  of land inventory L O  fit t,,ese n e e d s .
Ou=  basic purpose is Co provide land information fo= land management  and for land use planning.
TI,c=e may be other purposes . b u t  the l a n d  “ s e  plannine  i d e a  is c e n t r a l  to the ,,ueation of kinds o f
surveys. Essentially.  we have four  levels o f  p l a n n i n g :

a . l’1anninp,  at the n a t i o n a l  level.

b. Regional  planning and broad zoning  kfnde  o f  act iv i t ies .

c . Area planning.

d. O n - t h e - g r o u n d  projrct acfioi,.

lactl of t h e s e  d i f f e r e n t  planninf  levels =eq”i=es  i n f o r m a t i o n  s c a l e d  to qua1 d i m e n s i o n s  wit,, f,,e
planning obJecti”c; tilat i s , b road  l eve l s  can “se and require broad level  data,  detai led planning
r e q u i r e s  detailed data  inputs .

~~,>_~y 2 - K i n d s  at ?‘dpp_i_i& _“$E-.--_-..._-~

This charge  19 a n o t h e r  h o l d o v e r  f r o m  the Las Cruces  s e s s ion . T h e  lY7U  =epo=t i nd i ca t e s  gene ra l  agreement
that  range and forest  soi l  mapping units should be phases  o= combinat ions of  phases  =,f  ee=ies. P re f e r -
e n c e  by SO”X  VaS eXQ=eSScd  fO= Upping  ““i ts  BL the family O= s"b)~~ro"p  level. Others indicated ~,,at
desc~iQfive  terminology sucl, as sleep. shallow, Stony,  fine  textured soils on basalt would be acceQrable.
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ne committee  members are not in agreement with  the idea that  range and forest coil  mapping units should
be  phases  o f  se r i es  or camlinations  o f  phases  o f  ser ies . several  members  fe l t  that f lex ib i l i ty  i s  needed
and a d h e r e n c e  to a predetermined system l imits  our  opportunit ies  for  improuement. Some were in favor of
units  at  the  family  or subgroup level  part icular ly  in  ateas wi,et-e  the soils were little known or l i t t le
studied . Oilrers  favored descriptive terminology. A particularly pointed observation brought out the
fact that unit  designators can range  f rom numbers ,  l e t te rs ( series “ame8,  names  at any level  i n  the
clasrlficntlon  to descriptive  names. Another interesting observation pointed out that whether  or not
a soil  has a pedigree  ( ser ies  name) ,  does  not  e f fec t  how i t  can  be  used .

h’r were In jienernl i,::rrrri~“f  that  v,wre p o s s i b l e ,  classificetio”  units should be u s e d  t o  m a i n t a i n  some
semblence  of  order . Phases  of series or c o m b i n a t i o n s  are handy when the series are k n o w n . In  the  long
run it  is the quality of the mapping unit d e s c r i p t i o n  t h a t  m u s t  d o  t h e  j o b .

. ‘This asaln is  a  holdover  from the 1 9 7 0  Conference. T h e  1 9 7 0  r e p o r t  states  that it is diff icul t  to  aosisn
a  d e f i n i t e  quantative fig”re to the  minimal  s i re  of  del ineat ion . The  r e p o r t  a l s o  summarized  tile problem
thusly  - the minimal size of delineation should depend on map scale, intensity of mapping, objectives

.
of the suwey,  degree of contrast wltb adjacent soils and the relative importance of the small  areas .
TO al1 of CilIS we s a y  PJnen. In regard to sire of mapping units the chairman asked a few questions.

1. When maPPinR  ranp.e  or f o r e s t e d  l a n d s  a r e n ’ t  we i n  a c t u a l l y  m a p p i n g  landtypes  ( e c o l o g i c  landtypes)
ot sub-segments  o f  the landscape  or landtype?

2. If SO. tilen the size of the landrype  or subsect ion  thereo f  de l ineated  would  govern  the  s ize  o f  the
mapping  u n i t  or would  it n o t ?

3. In making delineations shouldn’t we be governed greatly by the kind of management expected an tl,e
land?



6. “se of helicoptere.

This is costly but in the long run he l i cop t e r  u se  paye d i v i d e n d s  i n  a r e a s  w i t h  f e w  r o a d s .  O n e  me*
her reports  a 6:l cost  advantage in  the use of  hel icopters . Another  pointed up the value of the
b i rd ’ s  ,rye view of the l a n d s c a p e .

7. In~crdlsdplinary approach

getter methodology  m u s t  i n c l u d e  using skills of o t h e r  d i s c i p l i n e s  89 the W”ceptS Of  SOi1 i”VtntOties
are broadened;  for  example,  good geology and hydrology and plant  ecology inputs. We must develop
dialogue with the other  discipl ines. Close collaboration Of other specialists c a n  o n l y  r e s u l t  i n
bet ter  qual i ty  and usefulness  of  the surveys.

The conference approved the report  and the recammendstio”  that the commit tee  be cont inued.
.

Committee  Hembers:

L.. Bronaugh
James “agiharll
YilO James

Discussion- -

I.. “. Lf”“L?ll G. H. Sflno”SO”
Sam Reigf!r w. A.  WetLz I
A .  G. Sherrell J. A .  Williams. Chairman

?(osc of  the discussion centered  o” sire of  mapping uni ts  and r e l a t ed  i t ems . Ell is  Knox pointed up most
strongly that  dis t inct ion between del ineat ions and mapping uni ts  (aggragarion  oi separate del ineat ions
must  always be kept in  mind) . Another  point  of  discussion conceroed  the relat ionship of  s ize of  mapping
u n i t s  to t he  s ca l e  o f  pub l i ca t i on . T h r o u g h o u t  t h e  d i s c u s s i o n  i t  was apparent  that  there  Is a pressing
need for  guidel ines for  surveys of  low intensi ty  or  “reconnaissance type” su rveys . I ”  this connecrion
!Le~srs.  Bartelli and Nutchin~s  raised a “ u m b e r  o f  i n t e r e s t i n g  p o i n t s .

1. What procedures are available “0” for setting up minimum size of  mapping uni ts?

3 .  W h a t  are the coals far rate of m a p p i n g ? This may control  the s ize of  uni ts  to some  ex t en t .  A l so .
there  may be a  connect ion ihere relative to hou mutt, pr ivate companies of outside agencies mQi,t pay
far a soI1 s u r v e y .

4 .  w h a t  are the deta‘le for c o n s t r u c t i o n  o f  the m a p p i n g  legend?

5. Rat do you sample and report  for  correlat ion purposes? M u s t  t h e  units be based on soil series or
can famil ies  be used and carr ied through correlat ion7

I” summary i t  is  most  apparent  that  there is a defini te  need L O  “spe l l  out”  gu ide l ines  fo r  l egend  deve l -
opment and for correlation. I t  f o l l o w s  t h e ”  that YC n e e d  to realfre that p e r h a p s  the solucia” lies in
turning our thinking around. If 16 most important  tc, identify the problems to be solved followed by
careful ly designed land inventories  to f i t  the real  needs. .\lel k’illiams informed the conference that .,
n a t i o n a l  c o m m i t t e e  was to bc establ,ished by Oeputy Admin i s t r a to r  W. N. Johnson to consider problems
about;

1.  Kinds of  legends.

2. Kinda of  mapping uni t  nomenclature .

I. Kinds of descriptions f a r  m a p p i n g  units.

c

Throu~ho”t  the d i s c u s s i o n  i t  s e e m e d  t h a t  there is a real n e e d  to def,“e  ,ust exactly ,,hat is meant b y
the te.xe recnnnaissance  or r e c o n n a i s s a n c e  t y p e .

1”





var iable  included in the equation for the last step, then an equation for one of the earlier steps
can be used. The data should then be coded for the variables required according to Table 2. I f  the
slope aspect factor ASPF is required, it can be obtained from Figure I. Care should be used in using
Figure 1 to keep track of the sign; if the original aspect is N, NE, or E, then ASPF is always nega-
tive; if r. S&i.  or W, ASPF is always positive; and if SE or NW,  then ASPF is always zero.

If HAAT  is used, then to predict long-term HAST one should use the long-term normal NEAT. I f  the
MAST is desired for a particular year, then NEAT  should be the mean of that particular year. In
either case the prediction of MAST should be precise enough for classifying the temperature regime of
the soil where measured soil temperatures o”er a period of five years or more  are not available.

Another  method  of predicting w

An e”en m3re precise method of predicting HAST  from a limited number of soi! temperature measurements
aerged from the analysis. It was found that the following equation would predict mean annual soil
teaperatura for a given twelve-month period with about equal high precision over the nine western
states and probably o”er  a much larger area as well, The equation is:

AST = 13.08 + 0.8315 (mid-April soil temperature at 20 inches)
r = 0 . 9 6 5

S.E.Y = 1.84

where  AS1 is the mean soil temperature of the twel”e months preceding the Apr i l  soi l  temperature
measurement.

A similar equation using a mid-October soil temperature measurement is:

AST = 7.21 + 0.7906 (mid-October soil temperature at 20 inches)
r = 0.944

S.E.y = 2.17

Also,  i f  wan a i r  t e m p e r a t u r e  f o r  the twel”e nlonths  (AAT)  p r e c e d i n g  t h e  A p r i l  soil temperature mcas-
urewnt can be obtained from weather bureau data, then the equation for calculating HAST  is therefore

M A S T  = 13.08 + (0.8314)(April  S.T.) - 0 .944 (AAT  - MAAT)

where PY\ST and H/IAT arc long-tern means. (The parameter  0 .944 is  taken from step I, Table 8.) This
procedure provides a very precise way of estimating t!AST  from a single soil temperature measuren>cnt
and weather bureau air temperature measurement. Three years of April soil temperature measurements
near Escondido gave MAST= 66.4. The equation above calculated MAST to be 66.2.

Table 3

Regression analysis - Pacific Coast States (California. Oregon, Washington)

step Equation r r2 S i g n i f i c a n c e  S.E.y
level

Including mean annual air terverature

I nAsr= I .85 + I . 0 1 8  MAAT 0 . 8 2 5  0 . 6 8 0 <0.0001 4 . 9 9
2  MAST = 7.64 + 0.980 &UT - 1.09 PC 0 . 8 5 1  0 . 7 2 4 ~0.0001 4.63
3 HAST = 38.98 + 0.765 W&IT - I.19 PC - 0 . 4 7 5  L A T 0 . 8 6 9  0 . 7 5 6 <0.0001 4.36
4  +!AST- 60.11 + 0.54, MA9T 1.01 PC - 0 . 6 2 8  L A T

- 0.00138 ELEV 0 . 8 9 2  0 . 7 9 6 <0.0001 3.99
5 MAST = 58.07 + 0.56 M&IT  - 0.93 PC - 0.61 LAT - 0 . 0 0 1 3 4  E L E V

+ 4.82 ASPF 0 . 9 3 4  0 . 8 7 2 <o.ooo, 2.86

Excluding mean annual air temperature

I W,ST  =  1 0 8 . 9  - I . 3 0 8  L A T 0.691  0 . 4 6 4 a.000, 6.46
2 MAST = 109.0 - 1.135 LAT - 0.00264 ELEV 0 . 8 2 8  0 . 6 8 5 c0.0001 4.95
3 E(AST  = 112.4 - I.144 LAT - 0 .00236 ELEV - 1.08 PC 0 . 8 5 2  0 . 7 2 7 <0.0001 4.61
4  MST- 115.0 - 1.093 LAT - 0.00232 ELEV - 0.97 PC - 2.07 SM 0 . 8 5 9  0 . 7 3 8 c0.0001 4.52
5 HAST  = 115.1 - 1.092 LAT - 0.00232 ELEV - 0.90 PC - 2.19 SM

+ 4.11 ASPF 0 . 8 9 9  0 . 8 0 7 0.0021 2.99
-

.



Table 4

.

/ step/ Equation

I M S T = 8.03 + 0.878 "AAT
2 MAST = 19.41 + 0.713 MAAT - 1.04 SN
3 MST = 19.26 + 0.712 &UT - 0.96 SN + 3.4s ASPF
4 MST = 25.34 + 0.62, MAT - 0.95 SM + 3.80 ASPF

0.447 <O.OOO, 3.23
0.614 c0.0001 2.70
0.636 0.0016 2.62

I 0.000632 ELE" 0.812 0.660 0.00I0 2.53
5 MAST = 28.14 + 0.552 ,,AAT  - 0.63 SM + 3.19 ASPF

- 0.00075 ELEW  1.53 OHOR- 0.840 0.706 0.0008 2.35

! I MAST = 50.06 - 4.03 OHOR 0.588 0.346 <0.0001 3.52
2 MAST = 54.2 - 4.01 OHOR  - 0.00142 ELEU 0.705 0.498 ~0.0001 3.08
3 M&ST = 55.95 - 2.73 DHOR  - 0.00132 ELEV - 0.68 PC 0.733 0.539 0.0003 2.95
4 MAST = 78.51 - 2.70 OHOR  - 0.0018,' ELEV - 0.64 PC - 0.464 LAT 0.752 0.567 0.0014 2.86
5 MAST = 105.35 2.20 OHOR - 0.00213 ELE" - 0.55 PC

- 0.863 LAT - 3.10 5" 0.820 0.672 ~0.000, 2.49

Table 5

Regression analysis - Colorado and New Mexico

I EWST = 14.73 + 0.741 MAT 0.759 0.577 ~0.0031 3.44
2 NAST = 39.15 + 0.453 MAAT O.OD159 ELE" ~0.0001
3 EIAST = 41.00 + 0.437 MAAT 0.00143 ELE" 0 . 6 2 PC 0.0055
4 MAST = 41.50 + 0.452 "AAT 0.0014 ELEV - 0.62 PC - 0.30 TEXT 0.0058
5 MAST = -1.89 + 0.452 MAAT - 0.00149 ELE" - 0.62 PC

0.36  TEXT 1 0.420 LONG 0.873 0.763 0.043 2.65

Excluding r~edn annual air tawcraturc_ -.--

I nAST = 68.04 - 0.00272 ELE" 0.762 0.582 <0.0001 3.13
2 MST = 69.08 - 0.00247 ELE" - 0.76 PC 0.0034
3 WIST =: G9.1, - 0.00241 ELL" 0.764 PC 0.00986 LAT 0.843 0.71c 0.0429 2.92

I n c l u d i n g  mean annuaA  & te:mpcrilture-.__ --

l MAST = 4.02 + 0.9.12  WAT 0.802 0.644 ~0.0001 3.15
2 M S T = 9.39 + 0.881 MAT - 0.706 PC 0.858 0.736 c0.0001 2.71
3 MAST = 9.40 + 0.879 WAT - 0.663 PC + 2.29 ASPF 0.862 0.744 0.068 2.67

I NAST = 52.31 - 0.989 PC 0.426 0.181 ~O.OOOl 4.78
2 WST = 44.86 - 1.01 PC + 7.1, IRR 0.523 0.274 0.0009 4.50
3 MAST = 50.23 - I." PC + 10.2 IRR - 2.22 TEXT 0.637 0.406 ~0.0001 4.07
4 ,,AST = 65.26 - 0.91 PC + 9.36 IRR - 2.82 TEXT - 0.282 LAT 0.699 0.458 0.0003 3.78
5 MST = 56.74 - C'.51  PC + 5.2 5 IRR - 2.62 TEXT - 0.966 L&T

+ C.353 LONG 0.79, 0.625 co.0001 3.21

-1
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T a b l e  7

R e g r e s s i o n  a n a l y s i s  - kntana  a n d  Uyoming

I HAST = 1 3 . 2 8 + 0 . 8 0 7 HAAT 0 . 7 8 5 0 . 6 1 6 a.000, 2 . 8 0
2 MAST = 2 2 . 2 0 + 0 . 7 1 8 WIT - 2 . 6 1 SH 0 . 8 3 1 0 . 6 9 0 0 . 0 0 0 1 2 . 5 2
3 k&ST = 2 2 . 4 9 + 0 . 7 1 0 MAAT - 2 . 5 1 SH - 2 . 6 6 OHOR 0 . 8 4 8 0 . 7 2 0 0 . 0 0 3 1 2 . 3 9
4 MAST = 1 5 . 3 6 + 0 . 7 6 3 NAAT - 2 . 5 6 S M - 2 . 5 6 OHOR + 0 . 9 7 DRAIN 0 . 8 5 6 0 . 7 3 2 0 . 0 3 8 2 . 3 4
5 MAST = - 7 . 4 7 + 0 . 7 9 2 MAAT - 2 . 6 1 SM - 2 . 4 6 OHOR + I .03 DRAIN

+ 0 . 1 9 8 LONG 0 . 8 7 3 0 . 7 6 2 0 . 0 7 5 2 . 1 9

I NAST = 5 7 . 2 5 - 4 . 7 0  SH 0 . 5 0 7 0 . 2 5 7 c0.0001 3 . 9 0
2 MAST = 6 2 . 5 2 - 5 . 2 4  SH - 0 . 0 0 0 8 2 0  E L E V 0 . 5 8 9 0 . 3 4 7 0 . 0 0 1 6 3 . 6 5
3 MAST = 1 7 2 . 2 - 2 . 5  SM - 0 . 0 0 3 0 6  E L E V  - 2 . 3 4 5  L A T 0 . 7 8 3 0 . 6 1 3 <0.0001 2 . 8 1
4 W&T = 1 7 2 . 0 - 2 . 8 6  SH - 0 . 0 0 2 9 1  E C E V  - 2 . 4 1 0  L A T

+ 0 . 6 4 6  T E X T 0 . 0 2 5 2 . 4 4

I I I I I

I MAST = 5 . 7 4  + 0 . 9 4 4  ,W,T 0 . 8 7 3 0 . 7 6 2 c0.0001 3 . 6 6
2 MAST = 1 0 . 9 9  +  0 . 9 0 3  WT - 0 . 9 2  P C 0 . 8 9 7 0 . 8 9 5 ~ 0 . 0 0 0 1 3 . 3 5
3 I’AST = 1 0 . 3 5  + 0 . 9 1 0  MART  - 0 . 8 2  P C  + 5 . 4 7  ASPF 0 . 9 0 6 0 . 8 2 2 c0.0001 3 . 2 0
4 HAST = 6 . 7 6  +  0 . 9 1 5  MAAT  - 0 . 8 0  P C  +  5 . 5 4  A S P F  + 0 . 6 6 DRAIN 0 . 9 0 9 0 . 8 2 7 <0.0001 3 . 1 6
5 NAST = 9 . 4 6  +  0 . 8 7 4  W&T  - 0 . 7 9  P C  +  5 . 5 6  A S P F  + 0 . 7 2 DRAlN

- 0 . 0 0 2 4 1  E L E V 0 . 9 1  I 0 . 8 3 0 0 . 0 0 0 4 3 . 1 2
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STATISTICAL PROCEDURE

In preparation for multiple regression analysis, the variables were averaged over the years of record
for each station in order to give equal weight to each site, even though the resulting means varied
in precisi.on between sites. The average number of years of record was 2.99 years per site. Hean
annual values were obtained by averaging values  for January, April, July, and October. The data
matrix of means  per site was subjected to step-wise multiple regression using the CDC-6400 c o m p u t e r
at Berkeley.!/  both as a whole and in sections subdivided by groups of states..  Because there were
considerable missing data scattered through the matrix, the results sometimes were not satisfactory,
50 the analysis was also performed on data in which missing data were replaced by the mean value of
that  var iable . Houcver,  a test of the regression was made by calculating predicted mean soil tem-
perature from the equation derived by the last step of the regression analysis and comparing it with
measured values for those sites where there were no missing data. The sets of equations reported in
Tables 3 through 8 are those which gave the most accurate predictions on the nonnissing  data. The
data for the last & in these tables are based upon the test and thus are highly precise. The data
given for thefirst  step are also highly precise as simple regression is quite accurate in spite of
missing data. The data for intermediate steps are soinewhat  less accurate.

In order to provide e measure of the slope-aspect factor, the following calculation was used:

ASPF  = aspect (tan-’ slope/lOO)

where slope is in percent and tan -1 is the angle in radians whose tangent is the slope  and aspect is
the aspect  code from,  nR,,=e 1.

RESULTS AN0 DISCUSSION

The results of the step-wise multiple regression analyses are given in Tables 3 through 8 in which
the followling abbreviations or code names for the variables are used:

MST
MAAT
ELE”
LAT
LONG
ASPF
TEXT
OHOR
DRAl N
IRR
PC
SM

Hean annual soiI temperature - “F
Mean annual air temperature OF
E l e v a t i o n  - feet
Latitude - decimal degrees
Longitude - decimal degrees
Tan slope/100 times aspect code
Texture code
Thickness of 0 horizon in inches
Drainage class code
Irr igated or  not  i r r igated
Plant cover code
Average soil moisture status code

At each step in these analyses a variable is added. The column headed “Significance level” indicates
the probability that adding the variable dacs not inprove  the accuracy of prediction of MAST;  gener-
a l l y , if the significance level is greater than 0.05, no further steps are recorded. Also, a maximw
of five steps is recorded for two reasons. First, equations containing more than five variables are
cuwbersoo~e;  and, second, the analyses showed that the partial correlation coefficient of the sixth
variable was always less than 0.20 and, therefore, probably of no great value in predicting MAST.

Also shown arc the va,“cs of “r, ” the mult ip le  corre lat ion coeff ic ient ,  and “r2,” the coeff ic ient  of
determination. However, the most useful stat ist ic  is  the standard error  of  predict ion,  S.E.,,,  w h i c h
is a measure of  the accuracy with which the equat ion predicts  MST.  Where MAAT  is included, 5.E.y
is always less than 3.0, except for the “shotgun” run of all nine western states combined, Where
WT is excluded, only  the analysis  of  Idaho-Utah data  gave S.E,y 9 rester than 3 .0  (3 .21) .  Table  6 .
In light of the fact that some  of the data for MWT were recorded as the long-term normal  temperature
for that nunth  rather than the mean for that nanth  in that particular year, it seems probable that
the equat ions inclutling MAiT  are actually considerably more precise than indicated by the values  of
S.E.y for the purpose of predicting long-term mean annual soi I temperature (MST).

Using the equations G predict “lean  annual soil t e m p e r a t u r e

For a given State, select the table for which S.E.,, in the last stop recorded is m i n i m u m .  U s u a l l y ,
this is the table which includes MAT. Ii there is an appropriate weather station nearby at nearly
the same elevation, then the table including WAT can be used. If not, then the table excluding WAT
should be employed. If the site data for the particular location in question are complete. then the
last step in the table should give the best predict ion of  MAST. If site data are missing ior any

L/The statistical procedure was G2 GC REGRESS of the Ariel Library, which is an adaptation of the
IBM 7094 STATPAK  program.



Slooe - asoect  factor (ASPFI
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NOTES ON COHHITTEE  4

b y  E .  H. Richlen

Discussion:

6. H. Sinanson  - Should addlrional data be collected and should data already collected not used
in this analysis now be analyzed?

Dick Huff - Indicated Rod Arkley thought we could quit collecting data as “elevation is the
next  important  factor .”

. Conference Participants - Accepted the report  and voted to continue Committee  4

Committee 4:
R. J. Arkley, Chairman
A .  J .  Cline

‘:R.  C .  Kronenberger
W. A .  Lowitz
W. H. Richlen
‘:J. A.  Wi l l iams

.

;‘+resent  at conference
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UNITED STATES DI~:PAI?fMENT  OF AGRICULTURE:
Soil Conservation Servi~ce

1~9i7 blr?stern Regional Techni~cal Work Planning Conference
of the Cooperative Soil Survey

Jsnu~ry 22-28, 1972, Hilo & Honolulu, Hawaii
Co:l;mittce 6-Engineering Application and Interpretation of Soil Surveys

The charges given to the committee are as follows:

Charge 1. Submit to the conference for approval the gui~debook to
engineering interpretations of soils for specialists in
other disciplines.

Charge 2. Test and review the guides for interpreting engineerin::
uses of soils and propose revisions as needed.

Charge 3. Propose ways of interpreting allowable soil pressure:: and
ho>., to express it Ian such a way that planners and builders
can make use of the predictions.

Herponse  to charges is as follows:

C'narge 3~ . The guidebook follows.

Conference discussion on the guidebook:

1. Page 11 - It was suggested that moist consistence be
determined at plastic limit.

21. Conference felt that the title should be changed to
"Guid~ebook  for Users of the Soil Survey".

3. Question: Should first 22 pages of back-up rraterizll
be left in? The vote was 11 to 3 to leave these pages
in the guideboo~k.

4 . Question: Should interpretation criteria be in this
quide? The vote was 23 to 2 to leave criteria in
guidebook.

5. Question: Should we tell user how tcl overcome h:,zards?
Response was unanimous that if the limitation is other
than slight we should give the reasons as well as some
possible general solutions -- avoid giving design
criteria.

ro. Dr. Southard recommended that hypothetical profile on
page 3 be replaced by several representative profiles.

Charge 2. No criticism of the -guides for interpreting engineering
uses of soils was made by the conference.

Charge 3. The committee felt that it was nearly impossible to come
up with bearing capacity predictions. The conference voted
to continue this charge.

23



A. R. Hjdlebaugh, Chairman H. A. Homan W. D. Nettleton
3. U. A!ldermn M. S. James G. Simonson
K. E. Rradshaw L. N. Langan J. Stevenson
L. A. Bronaunh C. A. Lowitz W. A. Wertz
J. F. Corlins L. Lund J. A. Williams
R. FOX E. A. Naphan
K. Heil G. Nielson
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GUIDEBOOK FOR SOIL s0RVEX.S

COM?ENTS

I.

II.

.

I I I .

IV.

V.

VI.

FORW~ .......................................................

SOILS, THXIR NATURE AND ORIGIN ...............................
A. Soil ......................................................

1. Definition ............................................
2. Profile ...............................................

B. Properties and Qualities ..................................
1. Color ................................................
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GUIDEBOOK FOR SOIL SURVEYS

I. FORWARD

This guidebook is intended to help users understand and use the interpre-
tations of soils in the National Cooperative Soil Survey. It is written
for specialists in disciplines other than soil science. These include, but
are not limited to, engineers, planners, aanitarians,  real estate agents,
developers, contractors, conservationists, and bankers.

The soil scientist, the engineer and others use different terms to define
some soil properties, qualities, and interpretations. This is confusing to
the user of the soil survey. This guidebook points out where differences in
terminology exist and gives the terminology of the soil scientist.

This guidebook is in response to Charge 1 given to Committee 6 - Engineering
Applications and Interpretations of Soil Surveys of the Western Regional
Technical Work Planning Conference for Soil Survey, Honolulu, Hawaii,
January 22-29, 1972.

Al Hidlebaugh, Chairman
Committee 6

.
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II. SOILS, THEIR NATURE AND ORIGIN

A. Soil
1.Definition of soil Soil has many meanings. It is subject

to a difference of opinion, depending on who is defining it.
The engineer considers soil as virtually every type of unce-
mented or partially cemented inorganic and organic material
overlying bedrock. The geologist considers soil as the uncon-
solidated material overlying bedrock. To the mining engineer
soil is the debris that covers the rocks or minerals he wants
to mine. To the agronomist and most laymen, soil is that thin
layer of the earth's crust containing organic matter and sup-
porting plant and animal life. The soil scientist considers
soil as a natural, dynamic body that has both depth and surface
area.

The definition of soil used throughout this guidebook is as
follows: Soil is a dynamic three-dimensional natural body.
It's upper surface is the surface of the land; its lower boundary
is parent material or rock; and it is bounded on its sides by
other soils, exposed bedrock, or water. The characteristics of
any glvcn soil are the result of the combined effects of climate
and living matter acting on parent material, as conditioned by
topography over different periods of time.

One of the major differences in definition between the engineer
and the soil scientist should be emphasized. This is the con-
cept of the engineer that slope and natural drainage are site
factors apart from the soil, because these are things the engi-
neer can alter during construction. The soil scientist con-
siders slope and natural drainage as a pert of a soil.

Soils vary greatly from place to place, often within short
distances, depending on the interactions of the soil forming
factors. These changes give rise to different kinds of soil
profiles and different horizons within a given soil profile.

2. Profile Every soil has a profile--a combination of layers in
a vertical cross section. The soil profile consists of two or
more layers lying one below the other and more or less parallel
to the surface of the earth. These layers are called soil
horizons. Soil horizons differ from each other in one or more
properties such as color, texture, structure, consistence,
porosity, content of rock fragments, and reaction. Figure 1 is
a hypothetical soil profile showing all the horizons that are
recognized by soil scientists.

In this guidebook the horizons in a soil profile are grouped
into three major horizons--the A, B, and C horizons. The A and
B horizons have been formed by weathering and soil forming pro-
cesses and are referred to as the solum of the soil. The C
horizon has undergone very little weathering. The A horizon is
commonly referred to as the surface layer, the B horizon as the
subsoil, and the C horizon as the substratum. Some profiles
have R horizons which are bedrock.
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Figure 1. A hypothetical soil profile having all the soil horizons

SOLUM .
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I
I
I

1
I

?

BEDROCK

.

1. Organic - Original forms visible

Organic - Original forms not visible

1 Mineral - Mixed with humus, dark colored

2 Mineral - Horizon of maximum leaching of clay,
Fe, Al oxides, etc.

i Transition to B, more like A than B
Transition to A, more like B than A

? Maximum accumulation of clay, Fe, Al oxides, some
organic matter

: Transition to C, more like B than C

Zone of least weathering, accumulation of Ca, Mg
carbonates
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B. Properties and Qualities
1. Color Color is the most obvious and easily determined of
7sol1 characteristics. Although it has little direct influence
on the functioning of the soil, one may infer a great deal
about a soil from its color, if it is considered with the
other observable features. Thus the significance of soil
color is almost entirely an indirect measure of other more
important characteristics or qualities that are not so easily
and accurately observed. Color is one of the most useful and
important characteristics for soil identification.

Dark surface layers generally indicate high organic matter
content, while light-colored surface layers generally indicate
low organic matter content. The subsoil color is an indication
of the natural drainage of a soil and of the presence or
absence of a seasonal high water table. Solid brownish, reddish
or yellowish colors generally indicate well drained conditions
with seasonal water table below the solum. Solid gray colored
subsoils or mixed gray with brown, yellow, or red colors indi-
cate restricted drainage and the presence of a seasonal high
water table.

2. Texture
a. Soil particle sizes Most soils are composed of particles

varying greatly i?isi?.e and shape. In the U.S. Depart-

b.

mcnt of Agriculture system soilgrains are divided into
three major size groups. These are clay, silt and sand.
Clay (less than 0.002 millimeters in diameter) particles
are microscopic in size and generally plastic and sticky
when moist. When most clays in the United States are
wetted with water, they expand or swell; and on drying they
shrink. Silt (0.05-0.002  millimeters in diameter) particles
are also microscopic, for the most part, and have many of
the same properties as clay. Silt, however, is not
generally as plastic as clay, nor does it shrink and swell
on wetting and drying as much as clay. Sand (2.0-0.05
millimeters in diameter) particles are visible to the naked
eye. Sand exhibits very little or no plasticity or stick-
iness. Soils dominated by sand generally have low available
water capacity and generally have rapid permeability.

Texture classes Rarely, if ever, do soil samples or soil
horizons consist wholly of one soil separate or size group
of soil grains. Classes of soil texture are based on differ-
ent combinations of sand, silt, and clay. The amount of each
soil separate contained in a soil sample determines its
texture or feel. Chart 1 lists the broad textural classes
and basic soil texture classes and the composition of each
textural class in terms of sand, silt, and clay. It will be
noted from this table that the proportion of various size
soil particles determines the name of the textural class.
The presence of coarse particles larger than very coarse
sand and smaller than 10 inches is recognized by modifiers
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cHART1 SOIL TEXTURAL CIASS NAMES AND APPROXIMATE PERCENT OF SAND, SILT

GENERAL TERMS

Textured

Soils

Moderately
Coarse
Textured
Soils

Medium
Textured
Soils

Moderate
Fine-textured
Soils

Fine-textured
Soils

T
& CIAY.

I COMPOSITION

BRSIC SOIL TFXUlWL CLASSES

SANDS1
Coarse sand
Sand
Fine sand
Very fine sand

IDAMYSAND$
Loamy coarse sand
Loamy sand
Loamy fine sand
Loamv very fine sand

SANDY  mm1
Coarse  sandy loam
sandy loam
Fine sandy loam
Very fine sandy loam

IDAM
SILT LOAM
SILT or

CIAY LOAM 2&'+5
SANDY CIAY IllAM 45-80
SILTY CIAY LOAM -20

SAXDY CIAY
srlm CIAY
CIAY

45-65 -20 35-55
-20 40-60 40-60
-45 -40 +40

+ = more than
- = less than

SAN”

PERCENT

+85

70-90

43-85

~ 23-52
20-50

?bir
‘ERCENT

-15

-30

-50 -20

28-50 7-27
50-80 12-27
50-80 -12

+80 -12

“::i
40-73

F
TXJLY

'ERCENP

-10

-15

27-40
20-35
27-40

1 The proportion of various size sand particles determines the name of
these textural classes..
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of the textural class names, like cobbly loam or gravelly
loam. Classes of still larger particles, stones or
boulders, are used as a prefix with the basic texture class,
such as stony loan, very stony loam, or bouldery loam.

The basic texture classes in order of increasing proportions
of the fine separates, such as silt and clay, are sand,
loamy sand, sandy loam, loam, silt loam, silt, sandy clay
loam, clay loam, silty clay loam, sandy clay, silty clay,
and clay. Classes with the term "sand" are modified with
the term very fine, fine, coarse, or very coarse, depending
on the dominant size of the sand in the texture class.

c. Field and laboratory identification of soil texture The
common field method of determining the class name of a soil
is by its feel. As much can be j;dged about the texture
and hence the class name of a soil merely by rubbing it
between the thumb and fingers as by any other means other
than laboratory analysis. Usually it is helpful to wet the
sasnple to estimate plasticity and stickiness more accurately.
The way a wet soil "slicks out" gives a good idea as to the
amount of clay present. Sand particles are gritty, whereas
silt has a floury or talcum powder-like feel when dry, and
is only moderately plastic and sticky when wet. Determining
the soil texture in the field requires skill and experience,
but good accuracy can be obtained if the field men fre-
quently check against laboratory results or reference samples.

The soil must be well moistened and rubbed between the
fingers for proper determination of the textural class by
feel. The following guidelines are provided below for the
determination of the basic soil texture classes in terms of
field experience and feel:

Sand: Individual grains can be seen and felt readily.
Squeezed in the hand when dry, this soil will fall apart
when the pressure is released. Squeezed when moist, it will
form a cast that will hold its shape when the pressure is
released but will crumble when touched.

Sandy loam: Consists largely of sand, but has enough silt
and clay present to give it a small amount of stability.
Individual sand grains can be seen and felt readily.
Squeezed in the hand when dry, this soil will fall apart
when the pressure is released. Squeezed when moist, it
forms a cast that will not only hold its shape when the
pressure is released but will withstand careful handling
without breaking. The stability of the moist cast differ-
entiates this soil from sand.

L0;un: Consists of an even mixture of the different sizes of
a, silt, and clay. It is easily crumbled when dry and
has a slightly gritty, yet fairly smooth feel. It is slightly
plastic. Squeezed in the hand when dry, it will form a cast
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that will withstand careful handling. The cast formed on
moist soil can be handled freely without breaking,

Silt, luaci: Consists of a moderate amount of fine grades
of' sand, a small amount of clay, and a large quantity of
silt. particles. Lumps, in a dory, undisturbed state,
appear quite cloddy hut they can be pulverized readily;
the soil then feels soft and floury. 'When wet, silt loam
runs to&her and puddles. Either dry or moist, casts
can be handled I'reely  without breaking. When a ball of
nlo~ist soil is pressed between thumb and finger, it will
rid press out into a smooth unbroken ribbon, but will
nz~'~.:c a broken appearance.

Clay loam: A fin+textured  soil that breaks into clods
or lumps, which are hard when dry. When a ball of moist
soil is pressed between the thumb and finger, it will
form a thin ribbon that will break readily, barely sus-
taining its own weight. The moist soil is plastic and
will form a cast that will withstand considerable handling.

x: A fine-textured soil that breaks into very hard
clo:ls or lunips when dry, and is plastic and unusually
sticky when wet. When a ball of moist soil is pressed
brtwcen the thumb and finger, it will form a long ribbon.

A rn"r~' accurate and fundamental method is used by the
IJ. S. Department of Agriculture for the naming of soils
basca on the mechanical analysis in the laboratory.
Chart 2 is a guide for the USDA soil texture when the
proportions of Sandy, silt, and clay have been determined
in tnc laboratory. It also can serve as a guid~e to the
field determination or the interpretation of texture once
the textural class name is known,

d. Significance of different texture classes The texture
of a soil horizon is, perhaps, its mvst nearly permanent
characteristic. S,oil structure ran be quickly modified
by manngcmcnt. Soil texture then is one of the principle
properties of soil that affects the potential use and
limitations of the soils f'or different uses. First and
foremost, the textural class name connotates the pro-
purtjnn of sand, silt, and clay in the soil sample. Thcre-
fore :is a person uses the soil survey maps and intxrpreta-
tions he can infer from the class name what proportion of
sand, silt, ami clay is in the soil in the area he is
concerned with - ill turn can bc interprctcd  in terms
"I ~tnc~ pirm~ab;l~i:hi~'‘a ::, shrink-swell poterltial, available
water capacity, infiltration rate, shear strength, and
i;thcr similar propcrtics  and qualities that are useful in
dctcrvininc sbitabi~lity  of soils for potential uses.
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3. structure The particular type of soil structure present in a
soil exerts a great influence on soil qualities and the many
potential uses of a soil. Soil structure influences water
movement, heat transfer, aeration, bulk density, and porosity.

Soil structure refers to the aggregation of the primary soil
particles of silt, sand, and clay into compound particles, or
clusters of primary soil particles, which are separated from
adjoining aggregates or clusters by surfaces of weakness. Areas
of some aggregates have thin, often dark colored, surface films
that perhaps helped to keep them apart. The individual natural
soil aggregate is called a ped, in contrast to a clod, which is
caused by a disturbance such as plowing or digging.

Field descriptions of soil structure by soil scientists give
the (1) shape and arrangement, (2) size, and (3) the distinct-
ness and durability of the visible aggregates or peds. FOllr
primary types of structure are classified: (1) platy, with
particles arranged around a plane, generally horizontal;
(2) prism-like, with particles arranged around a vertical line
bounded by relatively flat vertical surfaces; (3) Block-like
or polyhedral particles arranged around a point and bounded by
flat or rounded surfaces which are cast in molds formed by the
faces of surrounding peds; and (4) spheriodal or polyhedral,
with particles arranged around a point bounded by curved or
very irregular surfaces that are not accommodated to the
adjoining aggregates.

The grade of structure is the degree of aggregation that
expresses the difference between cohesion within aggregates and
adhesion between aggregates. The grade of structure is
usually expressed as: (1) structureless; (2) weak; (3) moderate;
and (4) strong.

Chart 3 illustrates the different types of structure commonly
found in soils.

Soil structure has a great effect on permeability or percola-
tion rate of soils. In soils with similar texture, the structure
determines the rate of water movement. Soils with well developed
blocky structure have more rapid percolation rate than soils of
similar texture with a platy structure. The size and degree of
development of soil aggregates also influences the percolation
rate of soil water.

4. Consistence Soil consistence comprises the characteristics
of soil material that are expressed by the degree and kind of
cohesion and adhesion or the resistance to deformation or rupture.
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The terms used in soil dcccriptions  for consistence follow:

I. CONSISTENCE WHEN WET

Consistence when wet is determined at or slightly above field
capacity.

A. Stickiness Stickiness is the quality of adhesion to other
objects. For field evaluation of stickiness, soil material
is pressed between thumb and finger and its adherence noted.
Degrees of stickiness are described as follows:

0 .

1.

2.

3.

Nonsticky: After release of pressure, practically no
soil material adheres to thumb or finger.
Slightly sticky: After pressure, soil material adheres
to both thumb and finger but comes off one or the other
rather cleanly. It is not appreciably stretched when
the digits are separated.
Sticky: After pressure, soil material adheres to both
thumb and finger and tends to stretch somewhat and pull
apart rather than pulling free from either digit.
Very sticky: After pressure, soil material adheres
strongly to both thumb and forefinger and decidedly
stretched when they are separated.

13. Plasticity Plasticity is the ability to change shape con-
tinuously under the influence of an applied stress and to
retain the impressed shape on removal of the stress. For
field determination of plasticity, roll the soil material
between thumb and finger and observe whether or not a wire
or thin rod of soil can be formed. If helpful to the reader
of particular descriptions, state the range of moisture con-
tent within which plasticity continues, as plastic when
sli lastlc
wet9

tly moist or wetter, when moderately moist or
er, and plastic only w en wet, or as plastic within ax

wide, medium, or narrow range of moisture content. Express

af~Bec&x, aa Eol~ows:
l&an e o deformation at or slightly above

0 .
1.

2.

3.

Nonplastic: No wire is formable.
Slightly plastic: Wire formable but soil mass easily
deformable.
Plastic: Wire formable and moderate pressure required
for deformation of the soil mass.
Very plastic: Wire formable and much
for deformation of the soil mass.

pressure required

II. CONSISTENCE WHEN MOIST

Consistence when moist is determined at a moisture content
approximately midway between air dry and field capacity. At
this moisture content moat soil materials exhibit a form of
consistence characterized by (a) tendency to break into smaller
masses rather than into powder, (b) some deformation prior to
rupture, (c) absence of brittleness, and (d) ability of the
material after disturbance to cohere again when pressed together.
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The resistance decreases with moisture content, and accuracy
of field descriptions of this consistence is limited by the
accuracy of estimating moisture content, To evaluate this
consistence, select and attempt to crush in the hand a mass
that appears slightly moist.

0.
1.

2.

3.

4.

5.

Loose: Noncoherent.
Very friable: Soil material crushes under very gentle
pressure but coheres when pressed together.
Friable: Soil material crushes easily under gentle to
moderate pressure between thumb and forefinger, and coheres
when pressed together.
Firm: Soil material crushes under moderate pressure between
thumb and forefinger but resistance is distinctly noticeable.
Very firm: Soil material crushes under strong pressure;
barely crushable between thumb and forefinger.
Extremely firm: Soil material crushes only under very strong
pressure; cannot be crushed between thumb and forefinger and
must be broken apart bit by bit.

The term compact denotes a combination of firm consistence and
close packing or arrangement of particles and should be used
only in this sense. It can be given degrees by use of "very"
and "extremely."

III. CONSISTENCE WHEN DRY

The consistence of soil materials when dry is characterized by
rigidity, brittleness, maximum resistance to pressure, more or
less tendency to crush to a powder or to fragments with rather
sharp edges, and inability of crushed material to cohere again
when pressed together. To evaluate, select an air-dry mass and
break in the hand.

0 .
1.

2.

3.

4.

5.

Loose: Noncoherent.
soft: Soil msss is very weakly coherent and fragile; breaks
topowder  or individual grains under very slight pressure.
Slightly hard: Weakly resistant to pressure; easily broken
between thumb and forefinger.
Hard: Moderately resistant to pressure; can be broken in
thehands without difficulty but is barely breakable between
thumb and forefinger.
Very hard: Very resistant to pressure; can be broken in the
hands only with difficulty; not breakable between thumb and
forefinaer.
Extreme&hard: Extremely resistant Co pressure; cannot be
broken in the hands.

5. Reaction and Effervescence
Soil reaction receives special emphasis in soil classification,
partly because of its direct importance but mainly because of
other soil qualities, less easily determined, that may be
inferred from it. Early field workers distinguished roughly
between acid soils and alkaline soils by testing for carbonates
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with dilute acid and by the use of litmus psper and phenol-
phthalein. Since then, better field methods, based upon lab-
oratory methods, have become available.

The intensity of soil acidity or alkalinity is expressed in pH--
the logarithm of the reciprocal of the H-ion concentration.
With this notation, pH 7 is neutral; lower values indicate
acidity; and higher values show alkalinity. Soil horizons vsry
in pH from 8 little below 3.5 to 8 little above 9.5.

The corresponding terms to use for ranges in pH 8re 8s follows:
PH

Extremely acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Below 4.F
Very strongly acid . . . . . . . . . . . . ..*.............. 4.5 - 5.0
Strongly acid . . . . . . . . . . . . . . . . . . . . . . . ..*........ 5.1 - 5.5
Medium acid . . . . . . . . . . . . . . . . . . . . . . . . . . . ...*..... 5.6 - 6.0
Slightly acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.5
Neutral . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~~~ : 7.3.
Mildly alkaline . . ..*........................... 7.4 - 7.8
Moderately alkaline . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 8.4
Strongly alkaline it; - 9.0.*.............,..............  .
Very strongly alkaline . . . . . . . . . . . . . . . . . . . . . . . . . 9.1 and higher

Generally, pH reflects the base status of the soil. Acid soils
are high in exchangeable hydrogen, and alkaline soils, high in
exchangeable bases. The base status of the several horizons,
taken with their other characteristics, tells a lot about the
kind and degree of weathering, the composition of the parent
material, the amount of leaching, and the influence of the
vegetation. Since other factors, like the kind of clay, kind
and amount of organic matter, the partfcular exchangeable
bases present, and the soluble salts in the soil, influence pH,
the relationship between pH and base status is not the same for
all kinds of soil.

The presence of free carbonatis in the soil may be tested for
with 10 percent hydrochloric acid. The reaction is indicated
as slight, strong, or violent effervescence.

6. Permeability (Percolation) Soil permeability is probably the
most important single factor for estimating the suitability of
a site for septic tank absorption fields and pits. It measures
the rate at which water or sewage effluent can be taken into
and transmitted through different soils. The soil permeability
or percolation rate is that quality of 8 soil that enables it
to transmit water or air. It can be measured quantitatively in
terms of rate of flow water through 8 cross section of saturated
soil in unit time. Permeability rates 8s used by soil scientists
8re expressed in inches per hour, whereas percolation rates are
expressed by public health officials in minutes per inch. The
sets of relative classes of the soil permeability and percolation
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rate are listed as follows:

Rate classes

Sl0L.l:
1. very SLOW
2. Slow

Moderate
3. Moderately

slow
4. Moderate
5. Moderately

rapid

Rates in
inches per hour

less than 0.06
0.06 - 0.20

0.20 - 0.60
0.60 - 2.00

2.00 - 6.00

Rates in
minutes per inch

more than 1000
300-loo0

;z: :y

9.5 - 30

Rapid
6. Rapid
7. Very rapid

6.00 -20.00 3 - 9.5
more than 20.00 less than 3

The major factors that affect the permeability or percolation
rate are the soil texture and structure. The proportion of
sand, silt, and clay have a great bearing on the rate that
water is transmitted downward through the soil, Soils high in
clay and silt commonly have slower percolation rates than do
sandy soils having similar soil structure. Silty and clayey
soils have smaller sized pores that restrict the downward
movement of water. Sandy soils have larger pores and there-
fore, allow water to move downward more rapidly.

Fragipans of other cemented pans that are common in moderately
coarse and medium textured soils restrict the downward movement
of water because of their cemented condition. Solid bedrock
also restricts the downward movement of water. A high water
table restricts the movement of water because of the saturated
condition that results from the high water table.

7. Shrink-swell potential Shrink-swell potential indicates the
volume change to be expected when a soil wets and dries. The
amount of shrinking and swelling that a soil undergoes on
change in moisture content is determined largely by the amount
and kind of clay in the soil material. Soils high in clay of the
expanding lattice type have a high or very high shrink-swell
potential. Other types of clay that have a.non-expanding
lattice have a low or moderate shrink-swell potential. Soils
comprised mainly of sand and silt have a low shrink-swell potential.

The amount of shrink-swell that a soil undergoes has an important
effect on the stability of the soil for foundations, conduits for
transmitting sewage, buried electric and gas lines, and for other
engineering uses that rely on the bearing capacity of the soil.

.

41



.

a. slope Soil slope has an influence on most uses of soils.
Slope gradient effects the rate and amount of runoff of water
and the drainage characteristics of soils. It effects the
ease of movement of equipment and the extent to which areas
must be leveled for non-farm uses of soils; and it determines
in part the limitation of soils for septic tank absorption fields.

Soils with a gradient of more than 15 percent have severe
limitations for septic tank absorption fields and for dwellings.

C . Factors of Formation
Soil is the product of the interaction of the five factors of soil
formation. The factors are parent material, topography, climate,
living organisms (especially vegetation), and time. If a factor,
such as climate, is varied a different soil is formed.

1.

2.

3.

4.

Parent material Parent material is the unconsolidated mass
from which a soil is formed. It determines the limits of the
chemical and mineralogical composition of the soil. Some of
the parent materials recognized are loess, glacial till, bed-
rock, and alluvium.

The characteristics of a given parent material exert an
influence on the depth of leaching and weathering of soils.
The texture of the parent material has a strong influence on
the texture of a soil and on the depth and ease of water move-
ment.

Topography Topography, or relief, affects soil formation
through its influence on drainage, erosion, plant cover, and
soil temperatures. Soils formed on steep slopes may have a
locally arid climate even within a humid climate. This arid
condition results from the excessive runoff of water. soils
in depressed areas receive additional water from surrounding
areas and may have a locally humid climate within arid regions.

Climate Climate, with its components of rainfall, snow, temp-
erature, humidity, and wind is the most active of the soil
forming factors. Areas having high rainfall and warm tempera-
tures generally have soils that have well developed soil
horizons, often to depths of several feet. Areas having low
rainfall or extremely cold temperatures generally have soils
with very thin soil horizons, often with very little develop-
ment.

Living organisms Plants, animals, insects, bacteria and
fungi are important in the formation of soils. Gains in or-
ganic matter and nitrogen in the soil, gains or losses in
plant nutrients, and changes in structure and porosity are
among the changes caused by living organisms.

Soils formed under grasses generally have thicker and darker
surface layers, representing higher organic matter content,
than do soils formed under trees.
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5. Time Time, usually a long ti~me, is required for formation of
fioils with distinct soil horizons. The differences in length
of time that parent materials have been in place,therefore,are
commonly reflected in the degree of development of the soil
profile.

III. SOIL NAMES, CLASSIFICATION AND COENELATION

Soil correlation and naming of soils deals with the definition, mapping,
naming, and classification of the kinds of soils in a soil survey area.
The purpose of correlation is to guarantee that kinds of soils are
adequately defined, accurately mapped, and uniformly named in all
soil surveys in the United States. Soil scientists like botanists,
study, classify and name soils just as botanisti  a3 for plants. Each
different soil is studied, and defined in terms of its allowable
properties, both physical and chemical, and is assigned a nsme. This
name is then used throughout the United States wherever the soil has
the given set of properties common to the soil.

I V . SYSTEXS OF PARTICAL SIZE CLASSIFICATION

This guidebook briefly explains three classification systems -- USDA
textural, the Unified, and the AASI-kJ);  sets forth some key similarities
and differences; and illustrates how to classify soil samples. For
detailed infornetion about the Unified and AASH) classifications,
references noted in the following paragraphs should be consulted.

Information in this guidebook about the AASHJ and Unified engineering
soil classification systems was derived mainly from the PCA Soil Primer
published by the Portland Cement Association (latest printing, 1962).
Chart 3 in this guidebook is adapted from a similar chart in the
"Military Standard-Unified Soil Classification System for Roads, Air-
fields, Embankments, and Foundations: Mil-Ftd-619A,  1962." This
standard was adapted fran the Corps of Engineers Waterways Experiment
Station Technical  Memorandum 3-357 issued in 1953.

Both the unified and AASH) systems are described in several modern
textbooks on soil engineering; and the Unified system is explained in
Chapter 4 of the "Engineering Field Manual for Conservation Practices"
issued by the Soil Conservation Service in 1969.

In 1966 the American Society for Testing and Materials issued "ASTM
Designation: D2487-6611,  Tentative Method for Classification of Soils
for E@neering Purposes" and a companion item, "ASTM Designation:
D2488-66T, Tentative Recommended Practice for Description of Soils
(Visual-Manual Procedure)." While D2487-66T does not identify the soil
classification as Unified, that is the classification described and is
considered the authoritative description by the SCS.

In 1968, the American Association of State Highway Officials (AASm)
issued "AASK Designation: Ml45-661,  Interim Recanmended Practice for
the Classification of Soils and Soil-Aggregate Mixtures for Highway
Construction Purposes." This is a revision of "AASW Designation:
Ml45-43," which has been the official classification since 1949 and is
the AASFR, classification described in the PCA Soil Primer.
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Until such time as the American Association of State Highway Officials
issues a final decision on the revision, users of the AASH) classifi-
cation have the option of using either the old or the new. During this
interim period, which may last a few years, the SC5 will defer to the
wishes of the cooperating state highway departments in deciding which
classification to use in our soil surveys. The particularAASH0
designation used should be indicated.

The changes in the revised AASH classification are not drastic; the
principal change is a new formula for computing the group index, which
authors are advised to exclude from the table of estimated physical and
chemical characteristics. The group index vill appear only in Table C,
which sets forth laboratory data. Hence, for the purpose of entrees in
Table B, "Estimated . . . characteristics" it is largely immaterial
whether the old or the new is used.

The old AASm classification is described in the PC4 Soil Primer as
well as in the official publications of the American Association of
State Highway Officials. The new "Designation Ml45-661" was distri-
buted to soil scientists and engineers in the SCS with Advisory SGIIS-7,
WY 8, 196%

The three classification systems differ in several ways; and in order
to properly classify soils, the differences should be clearly under-
stood. Briefly, the differences involve particle size terminolopJ and
concepts of clay and silt. These are shown by Ohart No. 4 and by the
list of classification factors that follow:

A, USDA textural classification (Chart 52

1. Omits all material larger than No. 10 sieve (2.0 mm) except as
described by adjective modifiers of basic textural classes.

2. Material larger than No. 10 sieve (gravel, stones, etc.), if
estimated, is estimated by volume; if measured, it is measured
by weight. For soil classification, estimates by volume need
to be converted to estimate6 by weight, which, for most coarse
fragments, are greater than estimates by volume. For example,
35 percent coarse fragments by volume equals about 50 percent
by weight.

3. Sand is material between No. 270 and No. 10 sieve size (0.05
to 2.0 mm).

4. Gravel is rounded or subangular material between No. 10 sieve
size and 3 inches.

5. Clay (< 0.002 mm) and silt (0.002 to 0.05 mm) are materials of
specific size.
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CHART&  WIDE  rOR USDA SOIL TEXTURALCLASSIFICATION.

Example of Use:
A soil material
with 35% clay,
30% silt and
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n. Unified classification (Chart 6)

1.

2 .

5_.

4 .

5.

6 .

7 .

Uses all material up to 3-inch size in classification.

All material percentages are by weight.

Sand is material between No. 200 and No. 4 sieve (0.074 to
4.76 mm).

Gravel is material between No. 4 sieve size and 3 inches.

Clay and silt are not separated by size but by plasticity.
The terms silt and clay are used to connote fines exhibiting
respectively low and high plasticity.

Materials are divided into fine grained or coarse grained at
point where 50 percent passes No. 200 sieve.

Fine grained materials are further divided on the basis of
liquid limit and plasticity index; and, in addition, such
m-kerials with enough organic matter to adversely affect
enzinecring  behavior are designated.

C. AAS classification (Chart 7)

1.

2.

3.

'b.

5.

6.

Uses all material up to 3-inch size in classification.

All material percentages are by weight,

Sand is material between No. 200 and No. 10 sieve size (0.074
to 2.0 mm). (Fine sands No. 200 to No. kI (0.074 to 0.40 mm)
and coarse sands No. 40 to No. 10).

Gravel is material between No. 10 sieve size and 3 inches.

Materials divided into granular or silt-clay materials at
point where 35 percent passes No. 200 sieve.

Clay and silt classified according to liquid limit and plasti-
city ind~ex.

The dif'fcrence between the engineering and USDA textural definitj~on

the soil material classified as very fine sand in the USDA textural
classification would be classed as fine grained in the Unified and
AASm classifications.
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CfiALT  7. AAsrro CLASSIFICATION OF SOILS AND SOIL-AGGREGATE MIXTURES
L/

GCWXOI c Gronulor  Maieriols
ClO~rificot;~n

~~---___  _ _ (35% or 1~1s parsing No. ZOO)

Clorrifico!ion

PCrCcllt  porring:

A-2

A-3 A - 2 - 4  A - 2 - 5  A - 2 - 6  A - 2 - 7

30mox. SOmox. 51&n. : z z :
15 max.  25 max. 10 max. 35 rnox. 35 mox.  35 mox.  35 max.

Charoc:cri,:icr  of
Frocllon porring
No. .:O:

Liquid limit
PlortYcify  index

40 max. 41 min. 40 max. 41 min.
6 max. N.P.  .lO max.  10 max.  11 min. 11 min.

UlVOl  Types of sig-
nificant Consti-
tucnt Mo!criolr Stone Fragments, Fine

Grovel and Sc.nd Sond
Silty 01 Clayey Gravel and Sand

Gcnrrol  Ro:ing os
Subgrode Excellent 10 Good

A-4 / A-5 1 A-6 / ;:;I-,

36min.  136min. / 36iin. 136iin.  j

Fair to Poor
_.-_ I

‘Plo~~icity  index of A-7-5 subgroup is equal to or leu than LL minus 30. Plasticity index of A-7-6 subgroup is greater
fhan LL minx 30 (Ice Figure 2).

9 I!i$ily  org:tnic soils (pent  or muck) mxy IJC clauificd in on
A-ii -n,up.  Clnssificaiion  of these  nxttcriirls  is b:wxl on  visual in-
S,,L!CLiWl. :~nd is not dcpcndcnt  on pcrcent;lg:c  pxssuny the Xo. 2 0 0
sicvc. Liquid limit or plasticity index.  The mntcrinl  is c o m p o s e d
primzrily of pxrtinlly dccaycd organic matter.  gcner:~lly  has D
fibrous tc~~ur&).  dark brown or black color nnd o&r of decay.

Th~~sc  organic n;otcrinls  ;rre unsuitable for USC in embankments
and subgrrdcs. They are highlycompressibleandhnve  AoW s t r e n g t h .

Fro-: P_tY!O IksiTation: !i ll~s-66  I in Interti  S p e c i f i c a t i o n s  a n d  Iletlxds
:tdoytcd by t%e MSJJO  C~nmittce  on !~l~rials 19G6-1C;G?,published  by the
Axricec Associaticn c.? State Highway Officials in l96R.
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Generally the sandy clays, sandy clay loams, and sandy loams (mostly
fine sandy loams) will be classed as fine grained soils in the
Unified system when a large percent of the sand portion consists of
"cry fine sand.

There are some general relationships that exist between these three
classification systems that fit most soils, but this does not hold
true in all cases. The textural classification does not take into
account the plasticity or liquid limit of the material and is based
on only that portion of the soil smaller than 2.0 mm (No. 10 sieve.)

Chart 8 gives the expected relationships between the three classifi-
cation systems. These relationships do not apply to all soils, but
with a knowledge of the above properties of the soil and of the
differences among the three systems, the table may be used as a
guide in making both Unified and AASW determinations.

V. THE NATIONAL COOPERATIVE SOIL SURVEY

A. Agencies Making Soil Survey

The Soil Conservation Service and the Forest Service of the U. S.
Department of Agriculture are the major agencies making soil sur-
veys in the National Cooperative Soil Survey. The Agricultural
Experiment Stations of some states are also actively engaged in
mapping soils as are a few other state agencies in some states.
The Agricultural Experiment Stations in every state take an active
role on field reviews and in the classification and correlation of
the soils mapped in the state.

R. How a Soil Survey is Made

A soil scientist walks over the land in the area to be surveyed,
and studies the soils, vegetation, and features of the landscape.
He i~dentifies the different kinds of soil by digging holes and
examining the layers of soil, usually to a depth of about 5 feet.
He can make predictions about the nature of the soil material
below 5 feet for many kinds of soil that are derived from uniform
parent materials. He examines the thickness and arrangement of
each layer; its color; the proportion of sand, silt, and clay; the
content of gravel and stones; acidity or alkalinity; and organic
matter content. He also notes the parent (geologic) material. He
evaluates other ooilfeatures important to the use of a soil, such
as its slope. Then, using his knowledge of soil genesis and soil
behavior, he classifies the different kinds of soil and records
their boundaries on a map. He describes the kinds of soil in the
survey area, the properties of each layer are studied and evaluated,
and the important properties are compared with those of similar
soils that have been named in the National Soil Classification
System.~ A soil that is unlike all others classified to date is
given a new name. About 100,OCO kinds of soil are recognized and
classified.
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'-;T.,l\,ll;i  i'~.x;ul_c --'* tinii'icd MSHO
C 19 s :i & .q,%b o 1 . Syn:bQl

Soil Propcrtics
Symbol Relnted to Clnssificntion -

Clny; silty clay : CH :
“C”; "sic"

: *_y
: NH . n-7

High shrink-swell clays
: Nicn,

.CL * A-7
:ron oxide, keolinitic  clays

-___
S i l t y  clay 19cm

law LL. Ccner011 clny,.l'::!
* CL A-7
: K-CL : A-7

* Low LL.
"s;cl"

Plastic. (~-6 clayi j$)
: LOW LL. Med.

. Cl : A-7
plastic. (n-6 clay 3%

. ?ii* LL.
. K!i A--f

Leigh shrink-well clays
* Iiich LL.

ilny lcnn : CL
Mica, iron oxide, koolinitic'

"cl"
’ A-G Or A-7: LOU LL. Plastic

. ML-CL : A-6 . LOW LL. axlerately plastic

. CH . A-7 .
* 1.21 .

’ Hi@ LL.. High shrink-swell clays
i- A-7
,,*:.a U-CL . A-4

: !iL?h Lt. Mlcn, iron oxide, kciolinitic

"1" : CL : A-6
Kodcrcltcly  plnstic(A-6 clay72I'r

, A-I.
’ Plastic (A-4 clay< 22$)

* hii,--.. : I.lm
Si li Lai3 . XL-CL * A-l
,";iL" * KL : A-4

.,<:$:;~;&$-+*&2~‘=
: Low plasticity. (A-7 clay>21$)

_- : CL . A-6
,zlt - "si"

: Plastic
.K ’ .A-4 .
*cl, :

Low plasticity
S:tndy clay A - 7
“sc”

* over 50s fines

-. : SC , A-7 : W$ or less fines
Ss.xy clay loam . SC ' A-b

“sc,_” ~-2-6
. &stic.  36 to 56$ fines

*SC : * Plastic.
: CL . A-6

355 or less fines
: Plastic. Over 5% fines

S&r,dy l%xl . sy.
"51"

‘A-2’4 OY A-4 Low plasticity
.sc : A-2-4 * Plastic
: LX-SC  . A-2-4

Fine sandy loem
: .\!oderetely plastic

. S!.: * A-4
"fsl"

'Nonplastic.
* XL : A-4 : Nonplastic.

50% or less fines

: KL.-CL . A-4
Over 50$ fines

. S!+SC  ’ A-4
: Moderately plastic. Over 5oclp fines

F;
. Moderately plastic. 5odp or less fines

. . snndy loan * K-CL : A-4
"v:‘sT_"
Gry sunds

: XL . A-4
* Moderately  plastic
: LOW plasticity

. SM ' A-2-4 . ;-=???35$ or less fines",_". Ulfs"
-_I > * W.-SC : A-2-4

"1Vfs" A-1:
’ Noderately plastic. 3?.$ or less fines

:SM . : Low plasticity. Over 37% fines
.ML * A-11 Little or 00 plasticity

Snr.d; fir.e sand ’ SP-SX : .A-3
"C". "fs" . * .A-2-4

' 5 to lC$ fines (npprox.)
, : SM : Over 1% fines (ap?rox.)

. SP ’ ~.A-3
V.E'. rnnd - "vfs"' SM : ’ A-:4 ’

: Less than 5s fines
LOW plostlcity

:!a . A-4 : Little or no plnsticity
Cozarsc sand . :;iB;CW : A-l . Leas than 55 fines .

*'CG'I * SP-SM * 'A-l ’ $ to 1241 fines
: SM : A-l : 13 t0 25% fines
. SY A-2-4 .
’ GP;GW : A-l

Over 25 dp fines
crc.ve1 "G" ’ Less than 55 fines
50% pass so. ZOO: m or w A-l : 5 to 25s fines
50% of coarse . GM or Cc A-2 . 26 to 35% fines

L/-T:,~  tc uccd ob n guide for classifying soils where engineering test data
~irc not ovnilablc.
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E'rov~ what the soil scientist has seen and determined by tests and
from his knowledge of soil research and experience in the area,
he draws inferences concerning the soil qualities that cannot be
seen. This is the kind of information that can be useful to farmers,
engineers, contractors, planners, homeowners, and others and can
prevent costly mistakes.

Vhcn the soils of a particular survey area huve been named and
classified, soil scientistscantransfer experience and information
on those soils to other areas. For example, if soil scientists
find that a kind of soil in one area is not suitable for a septic-
tank filter field, this information is applicable to other areas
that have the same kind of soil.

C. How to Use a Soil Survey

Each published soil survey covers the following general topics:
How the particular soil survey was made; general soil map; dcscrip-
tions of soils; use and management of soils; formation, classifica-
tion, and morphology of soils; additional facts about the county or
soil survey area including climate, relief, drainage, water supply,
a,";riculture, industry, and transportation and markets; the litera-
ture cited; a glossary; a guide to mapping units; and copies of the
detailed soil map.

Rach published soil survey includes a small-scale general. soil map
and a l:lrce-scale detailed soil map. The small-scale general soil
map shows the location of major kinds of soil in the county or
Xr'Jey arca. Scales are usually about 2 to 5 miles per inch.

The detailed soil map shows all the soils of a particular county or
survcv area. 'I'he detailed map consists of many sheets with a con-
trolled photomosaic base (in those surveys published since 1957).
thctl sheet is numbered to correspond with the numbers shown on the
incicx to map sheets, which precedes the general soil map. On each
she& of the detai~led map, soil areas are outlined and are identi-
I‘G<!d by symbols. All areas marked with the same symbol are the zame
kind of soil. Important soil areas as small as % to 3 acres are
shown on these map sheets.

The r:uide to mapping units, which Ls located before the map section
III each recent published soil survey, lists all the soils of' a
cotnty or survey area in alphabetical order by map symbol. The
guide indicates the pale on which each kind of soil is described
and the ps,~e for the capability unit, range site, or any other group
iri which the soil has been placed.

1. Readin:: the Soil Map The soil map in Figure % and the lcgcnd
preceding the map are the foundation of the soil survey. The
legend identifies the symbol on the map and tells the name of
the dominate soil in the mapped area.
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2.

The deljneated areas are called "mapping units". The mapping
units are composed of one or two dominste kinds of soil and are
named~ after the dominant soil or soil in the mapping unit.
Other kinds of soil, too small to delineate, may occur in the
mappinE unit. The symbol within a mapping unit identifies the
kind of soil; and all other areas with the same symbol are the
same soil.

As an example, using the soil map in Figure 2 and the accompany-
ing legend preceding the map, the symbol JuS appears on the map
in one area. Referring to the legend one finds that JuR is
Julesburg loamy sand, 0 to 3 percent slopes. The mapped area is
mainly Julesburg loamy sand, 0 to 3 percent slopes, but may
also include small areas of other soils such as Haxton loamy sand.

Small blowout areas are shown on the map with a standard symbol
shown on the soil legend. The location of several windmills are
also shown on the map by standard symbol.

Once the soil is identified in a mapped area, a great deal of
information can be interpreted from the name. Some of the
items are: (1) slope gradient; depth to seasonally high water
table; (3) soil texture; (4) permeability; (5) shrink-swell
potential; (6) corrosion potential; (7) presence and depth to
bedrock; (8) presence of limiting layers such as a clay sub-
stratum; (9) soil reaction; and many others.

Limitations of Soil Surveys As previously stated mapped areas
of a soil may not consist entirely of the named soil, They may
contain inclusions of similar or dissimilar soils. The amount
of these inclusions depends on the complexity of the soil
pattern on the landscape and the scale of the base map. For
many uses of soils it is necessary to make on-site investiga-
tions to determine the soil features at the site of the proposed
works of improvement. Therefore, the soil survey is most
effective for reviewing large land areas, such as subdivisions
and not for individual lots.

n. Status of Soil Surveys and Where to Obtain Soil Surveys

1. Status of Soil Surveys Detailed soil surveys have been com-
pleted in many counties or areas in the United States. In many
other areas the mapping is in progress.

2 . Where to Obtain Soil Surveys Published soil surveys are avail-
able from several sources. These are the U.S.D.A. Soil
Conservation Service,U.S.D.A. Forest Service, Agricultural
Extension Service, Agricultural Experiment Stations, and U.S.
Senators and Representatives.

Soil surveys arc in progress in many counties or areas, and
individual field sheets of the survey can be purchased.
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To find out whether a soil survey is available of an area
contact the local or state office of the U.S. Department of
Agriculture, Soil Conservation Service. The address and phone
number of the local or state Soil Conservation Service office
is listed in the telephone directory under U.S. Government,
Agriculture Department of, Soil Conservation Service.

VI. SOIL IRTEYRPRETATIONS

A.

B.

Introduction

Soil interpretations are made by soil scientists and others who
examine soils and study soils in the field. They also record the
experiences that people have had in using soils for various purposes.
The main purpose of soil interpretations, such as those in Chart 9,
is to present soils information in a form that potential users will
understand. Soil interpretations are prepared by relating soil
qualities and characteristics to some defined use of the soil.

Soil interpretations are based on the entire soil as it occurs
naturally in nature. The soil scientist examines the soil to a
depth of 5 or 6 feet. Soil interpretations, such as those in
Chart 9, are based on these depths. If the proposed use requires
excavation to depths greater than about 6 feet, geologic investi-
gations will be required.

Soil Interpretation Sheets

Soil interpretation sheets, such as the one in Chart 9, are being
prepared for all of the soils in the United States. Chart 51
provides interpretations for the Otero series, one of the major
soils in Colorado, for many uses.

A soil map and its accompanying legend with a set of these inter-
pretation sheets provides most of the data needed for operational
planning and for planning more detailed studies.

Explanation sheets should also be used with the soil interpretation
sheets. These sheets explain: (1) how the soil interpretation
sheets can be used; (2) what the sheets apply to; and (3) the meaning
of the different items on the sheet.

Several items need to be re-emphasized with regard to the use of the
soil interpretation sheets.

1. The interpretations do not eliminate the need for on-site
sampling, testing, and study of specific sites for design and
construction of engineering works. They are valuable in planning
of more detailed studies. They are also useful in determining
suitability of large areas for different uses such as residential
development, farming, recreation, and others.
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Deep, well drained to somewhat excessively drained, calcareous Otero Series
soils formed in coarse textured, wind modified alluvium. Typi- HWA : 69
tally, Otero soils have light brownish gray, very friable sandy
loam A horizons, and very pale brown sand loam C horizons. LSL 3/26/n

WCl”..., Seasonal high water table at 5 to 7 feet
c Or,.vrlurll  “ntia,cd SIPC, Low
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"SE AND EXPLdMTION OF SOIL IRi"ERPRETATION  SDS

The interpretations Will not eliminate the need for ml-site Scuwling, testing, and study Of
specific sites for design and const~~tio"  oI engineering works md YIV~OU. uses. The interpretation
she&l. shauld be used ,rLmari,y to plan more detailed field investigations to determine the conditions
OF the sol1 at the prqmsed site for the intended use.

The interpretation sheets should be used only "it,, detailed so*1 s"r"ey6  thet have bee" prepared
according tn standard procedures of the Nations1 Cooperative Survey. It is not intended that they be
used with vland-type surveys," low intensity surveys, DT general sol1 maps. The Interpretations are
for soils in their nntura1 site &"d not *or disturbed  are118 that a=t! altered  by C"t or fill operations.

men the interpretation sheets are used in co""ection vim delineated  sol1 LLrea.8 on 6011 maps,
thr information pertains to the dminant 6011 for which the aoil area ia named. Other soils, too
small in area to map out, may occur with‘" the soil map are*. The interpretations ordinarily do not
apply to the included  soils. more detailed studtes  are required if amall, BgeCifiC  aitee are to be
derPloped or used vittlin 8 given soil *Tea, For example, a soil map area besrlrlg  the name "Eld 1oe.m.
0 to 1 percent slows, also can include small, umappable areas of other soils, such am Colby or Raw.
The interprctstions  apply only to the Weld part of the delineated soil wea, and not to the entire
soi1 area.

SOIL DESCRIFTION

Horizon Depth - The major parts of the soil profllc  are indie8ted.Ml horlwns that We similar e.m
grouped  in tbla table.

USDA Texture - The "SW texture ia based on the relative  amounts of sand, silt, ati cl&y in. soil,
giving rise to textural classes such .a smd, mridy loan, loam, clay lo,m, md clay. (USM
Handbook No. 18, Soil Survey Mmual).

Unified Classificatio"  - The Unified SO,1 c1asairication  system )B based on identif*cation  a* aoils
accord%  to tbelr texture and plasticity and their perRu.nace  &n engincerlng  construction
W.terIal. (Corps OF E"elncW's,  U. S. Amy, TechnicalMmor.mdum  Ao. 3-357, Vol. 1, March 1953).
In this system, soil material is divided into 15 clasaee:
IMtCrlU  (OW,  GP, 01(

8 Elssaes  are Ior ccmse-grai"ed

orgsnic mattrir.1  (RI.
CC, BY, SP, SY, SC), 6 Ear fin%Sr.irwd  ("L, CL, OL, 101, CM, 0"). ."d 1 for

AASHO Clsssiflcatlon  - Host hlghvay  engineers clsssif'y  soil materials according to the system approved
by the American Association of State Highway Officiala.
the 25th *"""al Meeting,  1945).

(Highway Research Board tioceedinp,s  of
This classificstion  16 based on the grsdstion, lioold limit, am,

plasticity index of the soil. Highvay  per~omance  ha.8 been related to this system of ciassifica-
tiCI". All soil asterlsls  are pl~ccd in seven prI"cipal groups. The groups ran&e  frm A-l
(gravelly aoils of high bearing capreity, the best aolla for rubgrade.,)  to A-7 (clay soils hsvlng
lo" strength when vet, the poorest sotla for subgrade.).

Percent of MterLe.1 Pa8slr.g Sieve - The measured or estimated percentages  or nw.terlol paselng the
numbers 4,10, 40hZOcl sieve8  1s give" for each major horizon. when there is "cry little gr*ve1-
size w&trial (No. 4 and 10 sieve) present, the percent psraing the 203 sieve rppr~xlmates  the
amount  Of silt and clay. Values are rounded off to the nearest 5 percent. A range is listed
because of the nr‘ah,llty for 6 sivsn .o‘l.

.

.
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Pcr”ablllty  - Valu9s  listed .,c e.tim.t~s of the r.n,g In rate .nd tine it takes for downward movement
of -t-r in the rjor soil lsyera  WE” ..t”r.t.d,  but slloved to drei”  freely. The estimates arc
based on ‘oil textwe,  soil structure, avsllsble  d.t. an permeability and infiltrst‘o”  tests, .nd
dr.in.ge  ob.crntiona  of tbc wxter movemcent  through *oil.. I” maat c...., partiw~larly  vith 6011
horizon. th.t .rc high in Clsy or organic matter, permeability r.tes under unse~urated  conditions
.re conaid.r.bly  h1gh.r  th.” the values  g,iv.n her.. on a g1v.n  soil type,  percolation  thiT”8h
the .urf.c.  l.yer  “.ries  .CCardi”S to l.nd “se snd a..n.~eme”t . . well as with initial  moisture
content.

A~il.ble  Yster C.~.clty  - The .v.il.ble  w.ter capacity 1. give” in inches per inch or soil for the
major hWi10”S. these C.tim.te.  .?e for cultinted  soil. with moderate .tructure  *nil or~.“ic
m.tt.r content, snd .wr.ge bulk d.“sltie.. Anil*blc water c.*.city  0T the soil in inches is
tb. different.  between  field c.p.City (l/3 .tmOaph.r.)  .“d the viltiw pcrce”t.8.  (15 a t m o s p h e r e )
times bulk density times the think”...  in inches 0, the soil. The vster  retention by soil is

. relsted to the wrtlcle siz. .nd to the .rr.ngement  .“d size of the soil pores. Pine-textured
soils tt”d to b.“. higher w.tcr  retention due to mall  Pores than do s.“dy rails uith 1.rge pores.
Eetilutea  OI the .u.il.blc v(Lt.r e.p.city  for *oils  with normally high l.t.r t.bles  may appear
me.nlng1e.s until on. considers the possibility of srtiEici.1  drrrinape  o= the netural loveriw  or
the ate=  t.ble during dry .c.so”s,  o= late rwme= o= fall. Soils of the same series v.ry rroa,
p1.c.  to p1.c.; thc=c=o=e,  values can deviate canaiderably  rrcm thce1isted.

SOi1 Rc.ctlo”  - Soil r..etio”  or the intcnslty  of soil sridity  or slkblinity  is expressed in [A - - -
the logwithn  of the reciprocal of the H-ion concentration. A  pll or 7 is “Pt”r.1,  lover n,urs
indic.te .Cidity Md biqber  value. show slkslinity.

Shri”k.-S”cll  Pottntial  - 1ndic.t.r tbc volume change to be rrpected  of the so,l materinl with chnn~es
in moi‘tur.  content.



severe - Limitstio”,  arr 8cyc=e encuRb  to make use q”.atioMble.

The interpretations will not elimirut*  tM need for on-site study, teatiw, and PlaMiW  of
specific sites foor the dc8ign end mnrtruction *or speci+ie WM. The i,,terprrt.tio”s  CM be used .I
LL guide t” pmminR m=e detailed inw=.tiptiO”s  Ned for ~widiw  undc~inble  sitw f o r  a” intended
use. P,y usiw the soil map u3d interpretationa,  it is pVallbl*  to Select #it** tlUt have the leaSt
limitstions  for *” intended use.

Hs”y ~cmewbat  poorly  md poorI_,’  draimed aoils h a v e  srvcre o= *=Y mY(=e U!.itStiOnS  111  thei=
natural condition. Tbe,e s&we ,oi1a, when  drained rrtifieirlly,  .W only b.“. .  S l i ght  limitatio”.
MO&=” equipment  md k”arlcdge mahe it possible to o~~=eme  mrt of the tiltitionl of roil* for aYn~
urban and recreational  use@. T h e  degree  of *he limitation  ud tk &aocat*ca  of the aoil till deterrim
the practicability of developi=@ the soil for the intended we. lio eon~idc=.tio”  11. gin” in these
interpretations to the size and abap. of roll .=~a, “or to the p.tte=n they fom with other soils  01,
the landscape. For exsmple, SCW,, very de8irsblc soil .=e., LIY too -11 in size O= too i==egulb=  i”
shape,  o= their occurrence  with 1~s; desi=.blr  soll~ fomr . P.ttem too c‘Wltr  to be utilized  f’==
the intended USC. Although  not ecmridered in the intcrpretition.,  them. items should influence the
film1 sc1mction  Of . ‘it..

Septic T.nL Pilter  Plelds - Rr r.ptic tti filter fi.14 ia . p.rt of tba septic  W  .bsorportion
system TOT an-site  eengc duposll. It is e. mbsurfsca  tile wstem Mid in such. “BY that
eff luent f=a, the septic t.nk is di.t=itmt.d  “itb masonblc  unlfonity into the “at”=81 soil.
Criterie 8nd stmda~s  used fo= =ating so116  am made  on the b&Bill ofikctors  such cm soil d e p t h ,
s l o p e ,  pemeability,  pe=ml.tio”  rate, ate= tsble,  soi1 dmiNge, sti o’.‘e=flow  o= floodi”~
haza=.,s. Factors =ele.tiw  to water movement we for the soil between depths of 24 and 60 inches.
Possibilities of undcrgrmnd  rater pollution are “z-y imrm+s”t,  but not considered in this wide.
They neea separate CO”sidC=.+tiD”.

Limitation ratings  are based cm the following properties: soil drainage,
seasonal high water table, flood hazard, slope, shrink-swell potential,
Unified soil grou$, potential frost action, stoniness, rockiness, &:

Dr ,,,.,  %. b.rrrnl, depth  to be*l-ock

The trench type sanitary landfill is a dug trench in which refuse is buried.
The refuse is covered at least daily with 6 inches of compacted soil material.
Limitations are based on soil observations to depth of 5 or 6 feet. Geologic

c

inveatigtions  will often be neceav.ry.
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bbbt"tS  - ,b” mb.hb..“ta WC  YHd fW f.2. PO”d6 Or rC=trMir=.  dike= .“d I=“===.  Height=
Of =mbmLkme”ts  co”=id=rcd  =rz L to 15 feet. I*t=rirl in the l mbwlm=nt i= =ssum=d  to be cmp=cted
t o  =t Mart 80 percent Of Stuldard F-roctcr =t optimm moisture  ca”tent. Stability,  compsction
characteristics, cmpscted peme=bility,  susceptibility to piping. and erosiveness  are importsnt
soil qu*litic=. TM entire soil Pmfilr  rxccpt for the A.1 horizon will bc considered. ~cccssi-
bility  Of me.TI.1. ia not EO”‘i.Lfed.

Cup‘lte, (I”t*“*iH Ihe) - Art.5  to be uled for tent an* axall camp  tr=i1er  s i t e s  and the scemP=nYi”E
Of ~tdoor li”ics. litt1c ait= preparat ion other thsn shapiw  Md leMlin,-  tent and ParkinS
=m== is r=.@~d, and th= site should be witable for heavy traffic by hums, horses, or
“cblcles. S-l, marshes,  rock O”tc*Ops and the Iike llre considered  Mry severely  limited.
S=tl~= =r= baaed on mil properties Ed qualities only, and do not include other features that
may be importsnt  in hit= a=lectio”. Suitability of the soil for supporting MRPt=tio”  is B
,.pnte it” to b= co”,ldCNd  i” ttn l-in1 l ~luatia”  of the site. Problems Of se*rrpe disposal,

rrtsr m2ppl.y  ud .ec=,,  read= u-2 not considend in the ra t ings .

Picnic Am= (Iatauln  VI=) - Tbi= qplie= to rail=  cmnaidercd  for intensive  u== LLS park-type picnic
l r=.=. xt ia l =MCd th=t mast vehicular  t*rr-ic  will be conFine*  to =cc===  rcmis. soil
suitablllty for grwing  ngetstio” is not = part of this guide but is =n item to consider in
fin41 emluatien  Of . site. Ratings  ax based  on aoil properties old quslities  only, and do not
include other f..tt,rm th.t m.y  be im,m,tmt in site selection. Suit=bility  of the soil for
suPPorti”g  vcget*tion  is (L sePar=te  item to be considered  in the final evaluation  Of .=lecti”g
.5itea for thil use. Problems Of vat=*  supply =“d sewage disposal  ?.re not ConSidered in the
ntiryl.

root traffic. * nearly level surface, good dr=1mg=, and a soil texture and consistence that
gives = film =urnce  g=n=r.uy .I-? IYqulred. The mast  deairablc  ao‘ls are free of rock outcrops
Md eoar=e  *&gmnt*. Soil suitability for growing  and mai”t=i”ine.  vegetation is not = part of
thI= muid=  but  i. .n mrtmt  i”m +,.I ccm=ld=r in firal  cnl\utio”  of . a-it=.
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2. The interpretations sre bnsed on the soils as they occur in
nature and not for disturbed areas that have been altered by
cut or fill operations.

3. The interpretations apply to the named soil of a particular
mapping unit on the soil map. They do not apply to other soils
that are inclusions within the soil delineation.

4. The soil interpretation sheets are designed for use with de-
tailed soil surveys of the National Cooperative Soil Survey.

C. Single Factor Maps

Single factor maps or stoplight code maps can be prepared as sn aid
in highlighting soil survey areas for land use planning. These
factor maps are an effective way of showing areas on the soil map
that have slight, moderate, or severe limitations for a particular
use.

Factor maps can easily be prepared using a copy of a published msp
sheet. The soils on the map sheet are identified and the appro-
priate interpretation sheets are selected. If the interpretation
needed is septic tank filter fields the rating for this use can be
selected from each of the interpretation sheets. The procedure is
to color all areas on the map green (as a go sign) that have slight
limitations. Areas with moderate limitation are colored yellow
(caution), which indicates the problems are probably economical to
overcome. Areas with severe limitation are colored red (stop). A
severe limitation does not prevent a soils use for this purpose, but
it does indicate that the problems are severe enough that extreme
measures are needed to overcome the limitations and usage for this
purpose say not be practical.

A system of cross-hatching, as shown in Chart 10, can also be used
to make single factor maps. Chart 10 is a portion of Sheet 55, of
the Phillips County, Colorado, published soil survey that has been
cross-hatched to show soil limitations for septic tank filter fields.

D. Soil Limitations and Suitability as Source of -- Rating Sheets

"Soil limitations" and "suitability as source of" rating sheets
have been developed for use in rating soils for selected uses.

1. Soil Limitations  for
a. Septic tank absorption fields The septic tank absorption

field is the soil absorntion system for sewage disoosal.
It is a subsurface tile-system"laid  ink such a way that,
effluent from the septic tank is distributed with reason-
able uniformity into the natural soil. Criteria and
standards used for rating soils are based on the limitations
of the soil to absorb effluent. Three groupings are mde:
Slight, moderate, and severe.

64



Chart 10. Soil Limitations for Septic Tank Filter Fields

PHILLIPS C O U N T Y ,  C O L O R A D O  - SHEET N U M B E R  5 5

R. 42 w.

(Joins inset A, sheet 44)
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Some factors important in determining the limitations of
a soil for an absorption field are: (1) local experience
and records of performance of existing filter fields, (2)
permeability of the subsoil and substratum, (3) depth to
consolidated rock or other impervious layers, (4) flooding,
(5) seasonal and annual ground water level, and (6) soil
slope. These factors are discussed in more detail in the
following paragraphs.

Records of recorded observations of correctly designed
and installed septic tank systems that failed within a
few years after installation are indicators of a severe
soil limitation. Clues to watch for besides information
from the homeowner, are rank plant growth, seepage, or
odor in the vicinity of the absorption system.

Soils with moderate to very rapid permeability are rated
as having a "slight" soil limitation. Soils with a pcr-
meability at the slower end of the moderate range (about
1.0 to 0.60 inches per hour) are rated as having a
"moderate" soil limitation unless measured results or
experience show a "slight" limitation. Soils with a
permeability rate of less than 0.60 inches per hour are
rated as having a "severe" soil limitation if used for
an absorption field.

Although soils with rapid permeability have slight soil
limitations, it should be noted that a contamination
hazard may exist if water supplies, streams, ponds, lakes,
or water courses are nearby and receive seepage from the
absorption field (see coarse-textured soils).

Experience has shown that soils having percolation rates:
(1) faster than 45 minutes per inch function satisfac-
torily, (2) between 45 and 60 minutes per inch have mod-
erate limitations, and (3) slower than 60 minutes per
inch have severe limitations when used as absorption
fields for septic tanks. These rates are those obtained
by the auger-hole method.

Field percolation tests made by local health departments
are usually conducted under a wide range of soil moisture
conditions and, therefore, the results should be inter-
preted with caution. Results are reliable only if the
moisture is at or near field capacity when the test is run.
In fact, nearly impermeable soils on which absorption fields
have failed can give high percolation test results after
periods of drought. In addition to soil properties that
influence percolation rates, changes in the micro-organisms
in the soil may also help or hinder the functioning of the
absorptjon  field after it is in operation. Because the
methods of measurjrLo,  percolation and permeability are
different, the correlation  between the two values is im-
perfect. Use the information in Table 1, Page 40,
cautiously.
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Table 1. Soil Limitation Classes for Septic Tank Absorption Fields

Soil Propcrtics

,rmeab,il~ity  class IJ

qdraulic cond~uctivity
ite
~Jhland core method)

wzolation rate
luger hole method)

:.pth to water table 41

?pth to hard rock, y
?drock, or other
npervious materials

Soil Ratings in Terms of' L
Slight 1 Moderate

I
Rapid g Lower end of
aoderately moderate
rapid, and
upper end of
noderate

+

More than 1.0 1.0 to 0.60
inch/hr. d inch/hr.

Over 72 inches 48 to 72 inches

nitations
Severe

tioderately
slow and slow 2

Less than 0.60
inch/hr.

Slower than 60
nin./inch

Less than 48
inches

Subject to
flooding

More than 15%

Less than 411
inches

11 Class limits are the same as those suggested by the Work-Planning
Con&rence of the National Cooperative Soil Survey. The limitation
ratin::s  should be related to the permeability of soil layers at and below
depth of the tilt line.

haz%d
lndlcate by footnote where pollution to water supplies is a

3l. In arid or semiarid areas soils with moderately slow permeability
may haw a modera,te 1Vtmitation.

Y l(ascd on assumption of tile depth of 2 feet in the soil.
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A seasonal water table should be at least 4 feet below
the bottom of the trench at all timesfor ~011s rated a.B
having a slight limitation. _I._/

Soils with water tables less than 4 feet below the
bottom of the trench for extended periods have a severe
limitation. In humid areas, soil drainage classes pro-
vide clues to soil limitations. Y Well drained and
some moderately well drained soils that are readily
Geable have slight limitations. Some somewhat poorly
drained soils and most moderately wendrained soils that
are permeable havexerate  limitations. Poorly and very
poorly drained soils have severe limitations.

impervious  layers including rock formations should be 4
feet or more below the bottom of the tile trench floor.

Creviced or fractured rock without an adequate soil cover
permits unfiltered sewage to travel long distances through
old or new aquifers, as in deeply cracked limestone. One
should have at least 4 feet of moderately coarse or
finer textured soil material between the bottom of the
tile trenches and such rock.

Coarse-textured soils (loamy sand, sand, and gravel) are
relatively poor filtering materials. These soils permit
unfiltered sewage to travel long distances. Ratings on
the basis of permeability alone should be supplemented
by a statement about the hazard of contaminating nearby
water supplies.

Soils in drainageways and on flood plains--Soils that
flood have severe limitations even if the permeability
rate is high and the ground water level is below 4 feet.
Floodwaters interfere with the functioning of the filter
field and carry away unfiltered sewage. Without pro-
tection, areas subject to flooding should not be consid-
ered for on-site sewage disposal systems.

Slopes of less than 8 percent offer the best sites from
the standpoint of construction and successful operation
of an absorption field. Mechanical problems of layout
and construction increase with steepness of slope.
Lateral seep or down-slope flow is a problem on sloping
soils, especially where bands of impermeable material
occur within the 4 foot depth. Large rocks, boulders,
and rock outcrops increase construction costs. The tile
grade is difficult to maintain if the obstacle cannot be
removed. Trench lines can be installed and grade main-
tained around these obstacles on nearly level soils.

Educakion,
J Manual of Septic Tank Practice U.S. Department of Health,

and Welfare, Public Health S&vice, pp.%?. 1967.
LY Where relief permits, the effective depth above a water table can

be increased by appropriate fill.
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Detergents in solution are readily transmitted through
sonic soils and may contaminate ground water supplies.
Sodium salts from water softeners and other sources
tend to disperse the clay in the soil and reduce the
effectiveness of the absorption field.

Sample statements for septic tank absorption fields:

(1) Moderate - Slopes 10 to 15 percent.
(2) Severe - Slow permeability.

b. Sewage lagoons A sewage lagoon is a shallow lake used
to holds sewage for the time required for bacterial decom-
position. Sewage lagoons require consideration of the
soil for two functions, (1) as a vessel for the impounded
area, and (2) as soil material for the dam. The require-
ments for the darn are the same as for other embankments
designed to impound water. (See Col. 12--Bnbankments,
dikes, and levees.) Adequate soil material must be avail-
able that is suitable for the structure, and when properly
constructed the lagoon must be capable of holding water
with minimum seepage. The material should be free of
coarse fragflnents (over 10 inches in diameter) that inter-
fere with compaction.

Soils placed in the Unified soil classification groups
GC, SC, and SM are satisfactory for lagoon bottom. The
coarse groups with few of the fines (GW, GP, SW, and SP)
have severe limitations and are poorly suited. The groups
consisting of soils high in organic matter (OL, OH, and
I%) also have severe limitations and are poorly suited.
Soil material of the other Unified classification groups
(GM, CL, CH, ML, and MH) are suitable when properly com-
pacted or if used in combination with soils classified as
GC, SC, and SM.

Soil requirements for basin floors of lagoons are: (1)
Slow rate of seepage, (2) even surface of low gradient and
low relief, and (3) little or no organic matter. Specifi-
cations for lagoons state the depth of liquid should bc not
less than 2 feet and generally not more than 5 feet, that
the floor should be level or nearly so, and that the
m>terials for the basin floor should be so nearly impervious
a:; to preclude excessive loss of liquid. '&/ The relatively
impervious soil material should be at least 4 feet thick.
This is especially important where the local water Supply
is from shallow wells that may become contsminated.  Using
Table 2, Page 43, as a guide, the following items are to
bc considered in evaluating the degree of limitations for
soils forming the lagoon impoundment site:

g-%%%nity Sewage Systems "Design Guides for Sewage Stabilization
Dasins," Series No. 1833. December 8, lN@, Federal Housing Administration.
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Table 2. Soil Limitation Classes for Lagoons

Limitation Class
Soil Properties Slight Moderate severe

Depth to water table 0ver 60 inches 40 to 60 inches Less than
(seasonal or normal) 40 inches

Permeability Less than 0.60 0.60 to 2.0 Over 2.0
inch/hr. inch/hr. inch/hr.

Depth to bedrock

Slope (percent)

More than 60 40 to 60 inches Less than
inches 40 inches

Less than 2 2 to 7 Over 7

IHescrvoir site materiallJ(Unified grouping)
GC, SC, CL, and GM, ML, SM, and GP, GW, SW,
CH MH SP, OL, OH,

and Pt

Coarse fragments, under 10" Less than 20 20 to 50 Over 50
in diameter, by percent
volume

Percent of' surface area Less ttx3n 3 3 to 15 Over 15
covered by coarse fragments
over 10" diameter

Organic matter (percent) Lessthan 2 2 to 15 Over 15

Flooding hazard Not subject to Not subject to Subject to
flooding flooding flooding

I.J' Mainlv for lagoon floor, For interpretations about material for
embankments set "Embankments,  dikes, and levees."

.
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Soils classified in the Unified soil classification
system are <grouped into three classes according to their
"degree of limitation" for a sewage lagoon site. The
"slight" limitation class includes soils effective in
functioning as sealed basin floors and are low in
0r;:anic matter. Soils in the "moderate" limitation class
are those that require special practices or treatment to
rnod~ify soil limitations so they qualify for use as sewage
l:lr?oons. Soils placed in the "severe" limitation class
arc those that are either very porous or high in organic
matter or have other limitations that prevent their use
for sewngc lagoons.

::oi:L depth, slope, and relief--Definitions of limitation
cl;:sses for slope and relief are determined by the rather
ctrI~ct specification for minimum and maximum depths (2 to
5 I'eet) for the liquid body of sewage lagoons. Slope and
relief mast be low enough and the soil material over bed-
rock thick enough so that smoothing required to obtain the
speci.fird uniformity in depths of the liquid body is prac-
tical. Where the soil material is over 6 feet deep, a
Trzater slope is allowable although it is generally im-
practi,cal  to consider slopes of more than seven percent.
Where the soils are nearly level and require little or no
smoothing, the thickness of suitable soil material generally
need not be more than 4 to 6 feet thick. Surface runoff and
floodwater must be kept from entering the lagoon. This is
often difficult to avoid on steeper slopes.

Soils that flood have severe limitations as sites for
lagoons. E'loodwaters interfere with the functioning of the
la::oon and carry away sewage before bacterial decomposition
has taken place. Pollution of streams may be a serious
problem resulting from such action.

Ground water level--A seasonal water table should be at
least 60 inches below the soil surface at all times for
soils rated as having a slight limitation. Soils with
temporary water levels at 40 to 60 inches below the surface
of the soil should be rated as having moderate limitations,
Soils with water tables less than 40 inches from the surface
of the soil for extended periods have a severe limitation.
These ratiws are based on the fact that:

(1) If the la,goon is to function properly, the only source
of water in the lagoon, other than precipitation, must
be from the sewage; and, therefore, the water table
must be below the impervious material at the bottom of
the lagoon.

(2) The liquid depth of the lagoon should be not less than
2 feet and generally not more than 5 feet,

.
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(3) There must be at least 16 feet of relatively imprr~ious
material betwecrl the bottom of the ln,goon and the
::cna:orml mtfr table or cracked and crcviccd bedrock.

Or!:anic  matter--Moderate to high amounts of organic matter
are unfavorable in the basin floor even though it is undcr-
lain by suitable soil material. Organic matter promotes
aquatic plant growth which is detrimental to proper func-
tioning of the la,go"n.

Coarse fragments--Fragments more than 10 inches in diameter
interfere with manipulation and compaction of the soil
material in the process of smoothing the basin floor and are,
therefore, undesirable in sewage lagoon sites.

Sample statements for Lagoons:

(1) Severe - Rapid permeability
(2) Moderate - 50 inches to hard rock
[:I Hodcrate - Many stones

+ Severe - Slopes

c. Shallow excavations Shallow excavations are those that
require excavating or trenching to a depth of 5 or 6 feet
or less. Such uses include underground utility lines
(pipelines, sewers, cables), cemeteries, sanitary landfills,
basements, and "pen ditches, although some supplemental
criteria are needed to establish limitation ratings for
pipelines,  and cemeteries and other uses. For example, for
pipelines, additional interpretations about shrink-well
potential and corrosivity may be needed; and, for wmeteries,
ad~ditional  interpretations  about landscaping are needed. Most
of the anticipated uses involve backfilling, but some, such
as basements and "pen ditches, do not. Desirable soil
qualities and characteristics are good workability, moderate
rcsistence to sloughin,g , gentle slopes, absence of' rock out-
crops and big stones, and no flooding. Table 3, Page 146,
Sivcs limitation ratin.qs  for shallow excavations.

Sample statements for shallow excavations:

(1) Moderate - Bedrock at 50 inches.
(?) Severe - Flooding.

d . Dwellings Hatjngs arc for undisturbed soils that are
evaluated for single-family dwellings and other structures
with similar foundation requirements. Excluded are buildings
of more than three stories and other buildings with founda-
tion loads in excess of those equal to three-story dwellings.
The emphasis for rating soils for dwellings in on foundations;
but soil slope, and susceptibility to floodin,g and other
hydrologic conditions, such as seasonal wetness, that have
effects beyond those related exclusively to foundations, are
consj~dered  too. The properties affecting the found~ation
support are those that affect bearing capacity and settlement
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?‘:+tJlc  3. Soil Limitation Classes for Shallow Excnvatjons

_~ -~
Items Degree of soil limi

iif‘fectitq? use Moderate- - Slight

Soil, drainage! class Fxcessive, some- Moderately well
what excessive, drained
and well drained~__--

Seasonal water table Below 60 inches Between 30 and 60
inches--__

Flood :i nc None None

;lopc (percent) 0 to 0 8 to 15

Texture of depth to
be excavated 21 g

fsl, sl, 1, sil, si$ cl, SC, all
sicl, 5x1 gravelly types

Depth to bedrock 5/ Kore than 60 in. 40 to 60 inches

Stoniness (classes)
6 0, 1 2

Rockiness (classes)
6 0 1_

Ition
Severe

Somewhat poorly,
poorly, and very
poorly drained

Above 30 inches

Subject to
flooding

More than 15

c4J sicg s, Is,
organic soils, all
very gravelly t,ype

Less than 40 inche

3, 4, 5

2, 3, 4, 5

IJ Texture is used here as in index of workability and sidewall stability.

z/ 1L‘ x1i1 contains a thick fragipan, duripan, or other material difficult
(but not impossible) to excavate with handtools, increase the limitation
rating: by one class unless it already is severe.

y 1:r soil will stand in vertical cuts, like loess, reduce rating to slight.

y If friiibl.e,
moderate.

like that jn some kaolinitic Paleudults, reduce rating to

‘,/ If bedrock is soft enough so that it can be dug out with ordinary handtools
or light quipment, such as back hoes,

.I
reduce moderate Andy severe ratings

by onc CI~RZS.

CJ SW definitions in Soil Survey Manual, pp. 217-221.

73



under load and those that affect excavation and construc-

tion cost. The properties affecting?  bearing strcny;th and
settlement of the natural soil are densit:;, wetness, flood-
ing, plasticity, texture, and shrink-swell behavior. Tex-
ture and plasticity (Atterberg limits) are inferred i'rom
the Unifi~ed Soil Group. Properties influencing the case
and amount of excavation are wetness, slope, depth to bed-
rock, stoniness, and rockiness. Also considered are soil
properties, particularly depth to bedrock, that. influence
installation of utility lines, such as those between the
dwellings and the trunk lines. Excluded are ljmitations
for soil corrosivity for steel and concrete, septic tank
absorption fields, and landscaping; such limitations are
provj~ded in separate interpretations. Onsite investigations
are needed for spec<,fic  placement of buildings and utility
lines, and for detailed design or foundations. All ratings
are based on undistwbed  soils to a depth of five l'<,et.
Table 4, Page 48, gives limitation ratings for dwellings.

Sample statements for dwellings:

(1) Severe - High shrink-swll..
(2) Moderate - Slopes 10 to 15 percent.

c. Sanitary landfill Soil surveys are a valuable tool in
selecting alternate sites for a proposed sanitary landfill
operation. They are not a substitute for detailed ecologic
investigations because soil borings are normally limited to
depths of 5 or 6 feet. Thus they do not provide detn
needed at greater depths.

Soil surveys are especially useful in preliminary deter-
minations of those sites that are not well suited for sani-
tary landfill operations, thus saving the time and w+ense
of more detailed investigations. They can also indicate
those sites where favorable soils are located and where addi-
tional investigations appear warranted.

In some areas the soil properties below 5 to 6 feet can be
predicted with a reasonable degree of accuracy. Predictions
relative to probable depth to seasonal high water table or
bedrock can be useful in planning for detailed investigation
of those potential sites which warrant further consideration.
The design engineer still needs to determine actual soil
conditions to the depth necessary to obtain valid data for
design purposes.

Trench type landfill The trench type sanitary landfill,
Table 5, Page 49, is a dug trench in which refuse is buried.
The refuse is covered viith at least a 6 inch layer of com-
pacted soil matcrisl daily, or more frequently if nrcessary.
Soil material excavated in dipging the trench ins used for
this purpose. A final cover of soil materiel at least 2 feet
thick is placed on the landfill when the trench is full.
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Table 4. Soi~l Limitation Classes for Dwellings lJ

what excessively,
well
Without basements:
Excessively, some-
what excessively,
well, moderately

Without basements:
Somewhat poorly

well
Seasonal water WEth basements: With basements:
tat>1e (seasonal below 60 inch Below 30 inch
means 1 month or Without basements: Without basements:
m0lY: Below 30 inch Below 20 inch
I‘uOdirlI: None None

Slopxflpercent)  0 to 8 a to 15
?XTink-swell
potential LOW Moderate_._
Unified sol1 G!,!, GP, SW, SP, GM, ML, CL
&E!?P CC, SK,, SC
Potential frost
action i;/ LOW Moderate
Ston=r,/ Classes 0 to 1 Class 2
Rockiness 'l/R/ Class 0 Class 1
Depth to bfd~rock Width basements: With basements:

More than 60 in. 40 to 60 in.

z

Without basements:
( (More than 40 in.

Without basements:
20 to 40 in.

By rnduciny: the slope limits 50 percent, this table CI
eval~vrtin" sc~il limitations for shopping centers and 1
builciincs  with i'ound~ation  requirements not exceeding 1
thrcf:-st.ory dwellings.

Classes 3, 4, & 5
Classes 2, 3, 4 &
With basements:
Less than 40 in.
Without basements:
Less than 20 in.

I be used for
sr small industrial
lose of ordinary

Some soi~lr, rated as having moderate or severe limitations may be good sites
f'ro:~~ an aeslhctic  or use standpoint but require more preparation or
nlnirrtenirncc.
Soj~l Sur:~cy Manual, pp. 169-172.-__-
Reduce slope limits ',O percent for those soils susceptible to hillside
slippa”c!.
Upgrade to moderate if' MH is largely kaol~initic,  friable, and free of' mica.
Use this item only where frost penetrates to assumed depth of footings and
soil is moist dlur;ng Ereezing weather. See section "Potential Frost Action"

8

for ,~uiduxc to classes.
m Sui-vcy Miuual, pp. 216-223.
If bedrock i-s- enough so that j.t can be dug out with light power equip-
ment such as backhoes, reduce the moderate and the severe ratings by one
c la .? s .

ion 2/
severe

With basements:
Somewhat poorly,
poorly, very poorl.

Without basements:
Poorly, very poor1

With basements:
Above 30 inch
Without basements:
Above 20 inch
Occasionalto
frequent
More than 15

Hi&
CH, MH 3, OL, OH,
Pt

High
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Table 5. Soil Limitations for Sanitary Landfill
Trench Type 9

Based on soil depth (5-6 ft.) commonly investigated in making soil surveys.
If the probability i,s high that the soil material to a depth of 10 to 15
feet will not alter a rating of slight or moderate, indicate that by a?~
appropriate footnote such as "Probably slight. to I.2 feet," or "Probably
moderate to 12 feet."
Soil drainage classes do not correlate exactly with depth to seasonal
water table. The overlap of the moderately-well drained soils into two
limitation classes allows some of the wetter moderatel.y-well  drained soils
(mostly in the Northeast) to be given a moderate limitation.
Reflects ability of soil to retard movement of landfill leachate. May not
be a factor in arid and semiarid areas,
Heflects ease of digging and moving soil material (workability) and
trafficability in the immediate area of the trench that may not have
surfaced roads.
Soils high in expanding clays may need to be rated as severe.
Soil Survey Manual. pp. 216-223.
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Because routine soil investigations are normally confined
to depths of about 5 or 6 feet and many landfill operations
use trenches as deep as 15 or more feet, there is need for
a geological investigation of the area to determine the
potential for pollution of ground water as well as to
obtain the design of the sanitary landfill. Such investl~-
Rations, usually arranged for by the user, include the
kind of stratification, rock formations, and the like that
can conduct leschate to water sources such as aquifers,
wel~ls, and water courses. The presence of hard, nonripp-
able bedrock, creviced bedrock, sandy or gravelly strata
within or immediately underlying the proposed trench
bottom is undersirable from the standpoint of excavation
Andy from the standpoint of the potential for pollution of
underground water.

The sjze and character of landfills are such that it would
not be practical to remove the refuse if a pollution pro-
blcm should develop. Consequently, a thorough evaluation
of' site hydrology is essential to landfill design.

Sample statements for trench type landfill:

)I_; yrate: Stones.
.evere: Bedrock at 4 feet.

The followin$ explains in more detail some of the criteria
used in arriving at the soil limitations for sanitary lsnd-
fills.

Soil drainage classes and depth to seasonally high water
tables Primary consideration in these ratings is the
degree and duration of wet soil conditions that make earth
moving operations difficult, and the potential for the
contamination of ground water.

Pcrmeabilitx This rating applies to the most permeable
layer below the A horizon. Soils with slow permeability
arc most desirable because they minimize the probability of
pol~luting  ground water by either vertical or lateral seepage.
Permeable horizons near the bottom of the trench type
landfill may be sealed by compacting a blanket of relatively
impervious material at least 2 feet thick along the side and
bottom of the trench.

Sloping soils More grading is generally required to pro-
vide roads to and from landfills located on sloping to
steep soil than on more level areas. Also, more care is
needed on sloping soils to provide for the proper disposal
of surface water from adjacent areas. In the trench type
landfill the trench bottom should be kept as nearly level
as possible because it tends to act as a seepage plane. The
solid waste layer will offer little impedance to the move-
ment of water. Thus sloping trench bottoms are likely to
result in difficult problems of seepage in the completed
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landfill. Trenches should be placed on the contour with
the trench bottoms level or nearly so.

Soil Texture The resting for soil texture in the trench
type fill is based on the ease of digging the trench and on
the ease of using the soil material for the daily and
final cover. Soil texture indicates workability which is
important because of the need to move material daily during
both dry and wet periods. Soils that are plastic and
sticky when wet are difficult to excavate, to grade, and to
compact. Placing 8 layer of wet clayey soil material of
uniform thickness over a cell of refuse is difficult.

The upper part of the final cover should be soil material
favorable for growing plants. In most soils the A horizons
have the best workability and the highest content of
organic matter as compared to horizons lower in the soil.
Thus in the landfill operation it is desirable to stockpile
the topsoil for use in final blanketing of the landfill.

f. Local roads and streets This guide applies to soils
evaluated for construction and maintenance of local roads
and streets, Table 6, Page 52. These are improved roads
and streets having some kind of all-weather surfacing,
commonly asphalt or concrete, and are expected to carry
automobile traffic all year. They consist of: (1) Under-
lying local soil material (either cut or fill) called the
subgrade; (2) the base material of gravel, crushed rock,
or lime--or soil cement--stabilized soil called the subbase;
and (3) the actual road surface or pavement, either flex-
ible or rigid. They also are graded to shed water and have
ordinary provisions for drainage. With the probable
exception of the hardened surface layer, the roads and
streets are built mainly from the soil at hand, and cuts
and fills are limited, usually less than 6 feet. Excluded
from consideration in this guide are highways designed for
fast moving, heavy trucks.

Properties that affect design and construction of rosds and
streets are: (1) those that affect the load supporting
capacity and stability of the subgrade, and (2) those that
affect the workability and amount of cut and fill. The AASH
and Unified Classification, and the shrink-swell potential
give an indication of the traffic supporting capacity,
Wetness and flooding affect stability. Slope, depth of hard-
rock, stoniness, rockiness, and wetness affect the ease of
excavation and the amount of cut and fill to reach an even
grade.

Soil limitation ratings do not substitute for basic soil
data or for onsite investigations.

Sample statements for local roads and streets:

(1) Severe: Poorly drained
(2) Moderate: Occasional flooding
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Table 6. Soil Limitation Classes for Local Roads and Streets

less than 15 ML or more. CH,
- - -
Shrink-swell potential

k&/, OH,OL,Pt
LOW Moderate High

Susceptibi1~it.v  to frost
heave 7 LOW Moderate High

Classes 0, 1, 2 Class 3 C l a s s e s 4, 5
Class 0 Class 1 Classes 7, 3,

4, 5 ,

Par definitions see Soil Survey Manual, pp. 16~172.
If bedrock is soft enough so that it can be dug with light power equip-
ment and is rippable by machinery, reduce moderate and severe limitations
by one class.
Use AASHO Group Index values if available from laboratory tests; other-
wise, use the estimated Unified classes.
Use Group Index values according to AASH Designation M 145-49 and
M 145-661;  for most soils with group index values below about 8, both
d~esignations (methods) give results nearly enough alike to be consid-
ered al~ike for the purposes of this guide.
PI ileans plasticity index.
IJpr:rnde to moderate if MR is largely kaolinitic, friable, and free of
m,i ca .
Use this item only where frost penetrates below the paved or hardened
surface layer and moisture transportable by capillary movement is suf-
ficient to form ice lenses at the freezing front. See section "Poten-
tial Frost Action" for guidance to classes.
For definitions see Soil Survey Manual, pp. 216-223.
1)owngrade to moderate content of fines is greater than about 30
percent.
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g. Playgrounds This guide sheet applies to soils to be used
intensively for playgrounds for baseball, football, bnd-
minton, and for other similar organized games. These areas
are subject to intensive foot traffic. A nearly level sur-
face, good drainage, and a soil texture and consistence
that gives a firm surface generally are required. The most
desirable soils are free of rock outcrops and coarse frag-
ments. Soil suitability for growing and maintaining veg-
etation is not a part of this guide but is an important item
to consider in final evaluation of a site.

Table 7. Playgrounds

rained soils Water table below
wing season

y flood once in
2 years during
season of use.

on surface 5
Stoniness 5/
Rockiness 5/

fragments.
Class 0
Class 0

coarse fragments
Classes 1 & 2
Class 1

poorly, & very
poorly drained
soils. Water table
above 20" during
season of use.

once in 2 years
during season of

loamy sand subjec

g Soils that are dry for long periods during season of use may be rated one
limitation class better.

2J Surface soil texture influences soil ratings as it affects foot trsffica-
bility. surface wetness. dust. and maintenance.

3_/ If dust is a problem rate soil one class low&(from slight to moderate
or moderate to severe).

A/ May be rated slight on O-2 percent slopes.
g See definitions in Soil Survey Manual, pp. 217-221.
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h. camp areas This guide sheet applies to soils to be used
intensively for tents and small camp trailers and the
accompanying activities of outdoor living. It is assumed
that little site preparation will be done other than shaping
and leveling for tent and parking areas. The soils should
be suitable for heavy foot traffic by humans and for
limited vehicular traffic. Soil suitability for growing
and maintaining vegetation is not a part of this guide
but is an item to consider in final evaluation of a site.

Table 8. Camp Areas

.

xcess1ve, we

able below 30"

loose sand.
oose 6831

Soils that are dry for long periods during season of use may be rated one
limitation class better.
Surface soil texture influencessoil  ratings as it affects trafficability,
dust, and soil permeability.
Soils that are dry for long periods such as Aridisols and some soils in
xeric great groups may have moderate or severe soil limitations due to
a dust problem.
Soj.ls that are dry for long periods such as some fine-textured Aridisols
nnd some fine-textured soils in xeric great groups may have a moderate
limitation if dust or mud does not present a severe limitation.
Very shallow soils are rated as having a severe soil limitation. See
definition in Soil Survey Manual, pp. 2l7-El, for rockiness and
stoniness. __ -
Some gravelly soils may be rated slight if the content of gravel exceeds
20 percent by only a small margin providing (a) the gravel is imbedded
in the soil matrix or (b) the fragments  are less than 3/k inch in size.
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i. Picnic Areas This guide sheet applies to soils considered
for intensive use as park-type picnic areas. It is assumed
that most vehicular traffic will be confined to access
roads. Soil suitability for growing vegetation is not a
part of this guide but is an item to consider in final
evaluation of a site.

Table 9. Picnic Areas

Items Degree of Soil Limitation
Affecting Use None to Slight Moderate Severe

rletness Excessive, somewhat Moderately well & Poorly & very
excessive, well, & somewhat poorly poorly d~rained
moderately well drained soils.Water soils.Water table
drained soils.Water table during season above 20" and after
table below 20" of use may be less near the surface
during season ofuse,than 20" for short for a month or more

looding
I periods. lduri~ng seasonof us
None during season IMay flood 1 or 2 IFloods more than 2
f use. Itimes for short times during seaso

periods during of use. 1
sand other than

Coarse fragments

Surface soil texture influences soil ratings as it affects foot
trafficability, dust, and soil permeability.
Soils that are dry for long periods such as Aridisols and some soils in
xeric great groups may have moderate or severe soil limitations due to a
dust problem.
Soils that are dry for long periods such as some fine-textured Aridisols
and some fine-textured soils in xeric great groups may have a moderate
limitation if dust or mud does not present a severe limitation for use as
oicnic areas.
See definition in Soil Survey Manual, pp. 217-221.
Some gravelly soils may be rated slight if the content of gravel exceeds
20 percent by only a small margin providing (a) the gravel is imbedded
in the soil matrix or (b) the fragments are less than 3/4 inch in size.
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j. Paths and trails This guide sheet applies to soils to be
used for local and cross-country footpaths and trails and
for bridle paths. It is assumed that these areas will be
used as they occur in nature and that little or no soil will
be moved (excavated or filled). Soil features that affect
trafficability, dust, design and maintenance of trafficways
RR: given special emphasis in this guide.

Table 10. Paths and Trails

oderately well

ble below 20" 20" for short near surface for
month or more dur-

oarse fragments

Surface texture influences soil ratings as it affects foot trafficability,
dust, design, or maintenance of paths and trails.
Some fine-textured soils that are dry for long periods during season of
use such as Aridisols and some soils in xeric great groups may have a
moderate limitation if dust or mud does not present a severe limitation.
See definitions in Soil Survey Manual, pp. 217-221.S a f e t y  f e a t u r e s  s u c h
as sheer cliffs, sl=ry rocks, and the like were not considered in
developing this guide but may be important items to consider in final
evaluation of 0 site.
Some gravelly soils may be rated slight if the content of gravel exceeds
20 percent by only a small margin providing (a) the gravel is imbedded in
the soil matrix or (b) the fragments are less than 3/4 inch in size.

.
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2. Suitability as source of--
a. Road fill The purpose of this interpretation is to provide

ratings of soils as sources of road fill. This ~uroose
requires predictions of how well the soil will perform after
it has been moved from its original location and placed in
a road embankment; and, it also requires evaluation of
soil characteristics, such as slope, that effect the ease or
difficulty of getting the soil out.

Road fill, Table 11, Page 58, is soil material used for
making embankments for roads. As low embankments, or the
upper part of high embankments, serve as the subgrade
(foundation) for the road, the material good for road fill
also needs to be good for subgrade.

In road design and construction, any effort is made to have
the volume of material for fills equal, within short dis-
tances, the material taken from cuts. Much of the road fill,
therefore, comes from nearby cuts if the material is suit-
able. Where cuts do not yield enough material for local
embankments, the fill material is obtained from borrow pits.

As soil survey interpretations are oriented to local roads
and streets, rather than to super highways like those of
the Interstate System, the assumption is made that the soil
is evaluated for rather low embankments, generally less
than 6 feet high, that usually sre designed with less
specificity than high embankments. The assumption also is
made that even low embankments are properly constructed,
with adequate compaction and provisions for drainage.

Usually the whole soil, from the surface to a depth of
5 or 6 feet, is given one rating on the assumption that the
soil horizons will be mixed in loading, dumping, and spreading
operations. If the surface layer, from a few i~nches to as
much as about a foot thick is poorly suited, this fact is
disregarded in establishing the rating. If the thickness of
suitable material is less than about 3 feet, due to shallow
depth of bedrock or to other unsuited or poorly suited
material, the entire soil is to be rated poor regardless of
the quality of the material less than 3 feet thick.

In tables, rating terms usually are accompanied by short
phrases setting forth information that is especially help-
ful to users. For rating of fair and poor, the principal
restrictive soil features should be given. Some sample
comments are: (1) Fair - stones and boulders; (2) Poor -
high shrink-swell potential; (3) Poor - outcrops of bedrock
numerous.

b. Sand and gravel The principal purpose of this interpreta-
tion is to provide guidance about where to look for sand
and gravel. These materials, used in great quantities in
many kinds of construction, are bulky, heavy, and expensive
to transport. Information, therefore, about where to look
for these materials can result in substantial savings.



Table 11. Soil Suitability Classes as Sources of Road Fill

.

g The first three items are predictions about the soil after it is placed
in a fill; the last four items pertain to the soil in its natural
condition before excavation for road fill.

g Downgrade to fair if content of fines is greater than about 30 percent.

3f PI means plasticity index,

y Upp,rade to fair if KH is largely kaolinitic, friable, and free of mica.

g Use on1.y where laboratory data are available for the kind of soil being
rated; otherwise use Unified classes.

4/ Use this item only where frost penetrates below the paved or hardened
surf'acc layer and moisture transportable by capillary movement is
sufficient to form ice lenses at the freezing front. See section
"Potential Frost Action" for guidance to classes.

u For definitions see Soil. Survey Manual.
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Ratings are based on the probability that soils contain sise-
able quantities of sand or gravel, excluding soft materials
such as shale or siltstone. To quality as either a good or
fair probable source, the layer should be at least about 3
feet thick. All of this, however, need not be in the top
5 or 6 feet--the soil that we classify and map. If the
approximate lowest 6 inches of this section is sand or
gra>iel, and from observations made in deep cuts and other
evidence, including geological, the sand or gravel reached
at the bottom of this section is known to extend downward
several feet, the thickness requirement is satisfied.

Some soils have little or no sand or gravel in the topmost
5 or 6 feet. Yet, from observations made in deep cuts,
and from knowledge of local geology, the fact that some
soils are underlain by sand and gravel may be well estab-
lished. Because of the absence of sand and gravel in the
soil that we map and classify, it is rated poor or unsuited;
but, by an appropriate footnote, explain that sand and
gravel do in fact occur under the soil, and give a short
descriptive comment about the material.

The ratings do not reflect quality except in terms of grain
size indicated by classes in the Unified soil classifica-
tion system, These ratings reflect only the general rela-
tive quality for many uses, such as aggregate for concrete
and filters for drains, but not for some uses such as the
wearing surface of unpaved roads.

Table 12 below provides general guidance for determining
suitability ratings.

Factors, such as thickness of overburden and location of
water table, that may affect the ease or difficulty of
mining the materials are not considered in arrivi~ng at the
ratings. Appropriate comments about such matters, if signi-
ficant, should be added after the rating terms, as, for
example "Good; but high water table."

Whether two columns, one for sand and one for gravel, or
just one for both, are used for presenting the ratings in
Table 11 depends on the nature of the materials in the survey
area. If it has sand but no gravel, simply use one column
for sand.

Table 12. Soil Suitability Classes as Sources of Sand and Gravel

Ii1 classes in Unified system

Source
Unsuited

All
other

classes



c. Topsoil The purpose of this interpretation is to provide
KfGtion for use by engineers, landscapers, nurserymen,
planners, and others who make decisions about selection,
stockpiling, and use of topsoil. Whether to save and
stockpile surface soil at a construction site, for example,
ought to depend on how $ood it is for topsoil and the
relative availability of other topsoil in the immediate
vicinity.

Topsoil has several meanings, but in soil survey interpre-
tations it means soil material to spread over barren
surfaces, usually made barren by construction, so as to
improve soil conditions for re-establishment and mainten-
ance of adapted vegetation; and to improve soil conditions
on lawns , gardens, and flower beds where vegetation already
may exist.

Good topsoil, Table 13, Page 61, has physical, chemical,
and biological characteristics favorable for the estab-
lishment and growth of adapted plants. It is friable and
easy to handle and spread. While a high content of plant
nutrients in good balance is desirable, it is less
important than responsiveness to fertilization, and to
liming too if pH adjustments are necessary.

A soil that qualifies as a good source not only has material
with these favorable characteristics, but also has
characteristics such that, with material stripped off for
topsoil, the remaining soil is reclaimable. Some damage to
a borrow area is to be expected, but if the damage is
great enough so that revegetation and erosion control be-
come major problems, the soil should be rated as a poor
source of topsoil regardless of the quality of the surface
materials. This constraint does not apply to construction
sites where the soils are drastically disturbed in the
construction process; and topsoil ratings of soils for
such places therefore may be different. Unless otherwise
spccified~, however, the assumption is made that localities
from which topsoil is taken are to be restored.

Also considered in rating soil as a source of topsoil are
certain features that affect the ease or difficulty of
excavating the material, particularly the soil slope,
wetness, and thickness of the material that is suitable.

Usually, only the surface layer is rated; but, if this is
less than about 8 inches thick, assume that it will. be
mi~xed with the adjacent layer to make up a thickness of at
least b inches and rate this mixture. If the subsoil is
better than the surface soil, give a second rating and
indicate that it is for the subsoil between 8 and 30 inches
or whatever the limits are for the specific soil.
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Table 1.3. Soil Suitability Classes as Source of Topsoil

usually top part of

conductivity of
saturation extract
mmhos cm Less than 4 4 to 8 tan-e than 8
Surface stoniness 1/ Class 0 Class 1 Classes 2,3,4,5
Slope (percent) Less than B 8 to 15 ,More than 15
Drainage class 1 Drainage class not determining if Poorly drained,

better than poorly drained very poorly
drained

y For definitions see Soil Survey Kanual.

Severeal items that affect suitability of some soils are not
treated in Table 13. If a soil contains toxic substances,
it should be rated as poor, and also if it contains sulfides
which themselves might not be toxic but which, upon aeration
induce a very low pH. Soils with rock outcrops spaced and
arranged so as to make excavation difficult or impractical
should be rated poor even though the soil between the out-
crops may be satisfactory. Some soils, such as Andepts,
for which the real texture cannot be determined with
confidence, should be rated to the extent possible by com-
paring their relative suitability with soils that can be
rated by Table 13.

The ratings of fair or poor in the table on engineering
interpretations usually should be followed by a brief comment
giving the principal one or two restrictive characteristics.
;;jePsample comments are: (1) Fair - slopes 10 to 20 percent;

oar - high water table; (3) Poor - to depth of 8 inches,
Fair - to depth of 30 inches; (It) Poor - contains sulfides.
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VII. GLQSSARY OF TE:MtNJILKY

Aggregate, soil Many fine particles held in a single mass or cluster,
such as a clod, crumb, block, or prism.

Alluvium Soil material, such as sand, silt, or clay, that has been
deposited on land by streams.

Andesi~te A volcanic rock composed essentially of andesine and one or
more mafic constituents.

Aquifer - A geologic formation or structure that transmits water in
sufficient quantity to supply the needs for a water development.
Aquifers are usually saturated sands, gravel, fractures, cavernous
and vesicular rock.

Argillite  - An srgillite is defined as a rock derived either from silt-
stone, claystone, or shale, that has undergone a somewhat higher
degree of induration than is present in those rocks,

Arkosc - The arkose is a rock of granular texture, formed principally
by process of mechanical aggregation. It is essentially composed
of large grains of clear quartz and grains of feldspar, either
lanellar  or compact, or like clay.

Ash, volcanic - Uncemented pyroclastic material consisting of fragments
most ly  under 4 mm. in d~iameter.

Association, soil - A group OS soils geographically associated in a
characteristic repeating pattern.

Availablr? water capacity - The capacity of a soil to hold water in a
form available to plants. Amount of moisture held in soil between
field capacity, or about one-third atmosphere of tension, and the
wilting coefficient, or about 15 atmospheres of tension.

Radlands - A land type consisting of steep or very steep barren land,
usually broken by sn intricate maze of narrow ravines, sharp
crests, and pinnacles resulting from serious erosion of soft
geolof:ic materials.

Hasalt - An extrusive rock composed primarily of calcic plagioclase,
pyPDH?ne, with or without olivine.

Basic Rock - A term rather loosely used in lithology to mean generally
one of the following: (a) An I'gneons rock containing 45 to 52
(Turner and Verhougen) percent of silica, free or combined. (b) An
igneous rock in which minerals comparatively low in silica and rich
in the metallic bases, such as the amphiboles, the pyroxenes,
biotitc and olivine are dominant. (c) Very loosely, an igneous rock
composed domi~nantly of dark-colored minerals. In all three senses
contrasted with acid.

Redrock - The more or less solid rock in place either on or beneath the
surface of' the earth. It may be soft or hard and have a smooth or
irregular surface.

Bench - A strip of relatively level earth or rock, raised and narrow.
A small terrace or comparatively level platform breaking the
continuity of a declivity.

Bottom land - Lowland formed by alluvial deposit along a stream or in
a lake basin; a flood plain.

Bulk density - The mass of dry soil per unit bulk volume.
Calcareous, soil - Soil contsining  sufficient calcium carbonate (often

with magnesium carbonate) to effervesce visibly when treated with
cold 0.1 normal hydrochloric acid.

.

t
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Celiche - A layer near the surface, more or less cemented by secondary
carbonates of calcium or magnesium precipitated from the soil
solution. The materiel may consist of soft, thin layers in the
soil or of herd, thick beds just beneath the solum; or it may be
exposed at the surface by erosion.

Capability Classification, land - A grouping of kinds of soil into
special. units, subclasses, and classes according to their capability
for intensive use and the treatments required for sustained use,
prepared by the Soil Conservation Service, USDA.

Capillary,water - The water held in the "capillary" or small pores of
a soil, usually with tension greeter then 60 centimeters of water.

Cementation - The process of precipitation of a binding materiel around
grains or minerals in rocks.

Chalk - A very soft, white to light gray, unindureted limestone com-
posed of the tests of floating microorganisms end sane bottom
dwelling forms (ammonoids and pelecypods) in a matrix of finely
crystalline  calcite; some chalk may be almost devoid of organic
remains.

Chcrt - Cryptocrystalline varieties of silica regardless of color,
composed mainly of petrographically microscopic chalcedony nnd/or
quarts aarticles whose outlines range from easily resolvable to
nonresolvable with binocular microscbpe at masnificatfons ordinarily
used. Particles rarely exceed 0.5 mm in diameter.

Clay-pan - A dense, compact layer in the subsoil havcng a much higher
clay content then the overlying materiel from which it is separated
by a sharply defined boundary; formed by downward movement of
clay or by synthesis of clay in place during soil formation. Cley-
pans are usually herd when dry and plastic and sticky when wet.

Coastal Plain - Broad low plains between mountain ranges end the
seashores.

Colloid, soil - Collid refers to organic or inorganic matter having
very small particle size and a correspondingly large surface area
per unit of mass. Most colloidal particles ere too small to be
seen with the ordinary compound microscope.

Colluvium  - A general term spplied to loose and incoherent deposits,
usually at the foot of a slope or cliff end brought there chiefly
by gravity.

Complex, soil - A mapping unit consisting of different kinds of soils
that occur in such small individual areas or in such an intricate
pattern that they cannot be shown separately on a published soil mep.

Concretions - A local concentration of a chemical compound, such as
calcium carbonate or iron oxide, in the form of an aggregate or
nodule of varying size, shape, hardness, and color.

Consolidated - Any or all of the processes whereby loose, soft, or
liquid earth materiels become firm and hard.

CoLilCf - A French term for lava flow.
Diatomnccous  Earth - A friable earthy deposit composed of nearly pure

silica and consisting essentially of the frustules of the micro-
scopic plants celled diatoms.

Drainage, soil - As a natural condition of the soil, soil drainage
refers to the frequency and duration of periods when the soil is
free of saturation.
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Imajnagc Class, soil - The relative terms used to describe natural
drainage.

Drift, glacLa1 - Rock debris transported by glaciers and deposited
either directly from the ice or from the meltwater. The debris
may or may not be heterogenous.

Dune - Ry geoloi<ical  writers, this work is used to signify a low hill,
or bank, ol‘ drifted sand, and in no respect is synonymous with
down, as might be inferred from Todd and Webster.

Eluviation - The removal of soil material in suspension (or in solution)
from a layer or layers of a soil.

Eolian soil material - Soil material accumulated through wind action.
Erodibility - Capabie of being eroded.
Escarpment - A steep face or a ridge of high land; the escarpment of

a mountain range is generally on that side nearest the sea,
Floodplain - Nearly level land situated on either side of a channel

which is subject to overflow flooding.
Fragipnn - A natural subsurface horizon with high bulk density relative

to the solum above, seeminp;Ly  cemented when dry but showing a
modcrnte to weak brittleness when moist.

Genesis, soil - The manner in which a soil originated, with special
reference to the processes responsible for the development of the
SOlurn, or true soil, from the unconsolidated parent material.

Glnciofluvial deposits - Material moved by glaciers and subsequently
sorted and deposited by streams flowing from the melting ice.

Gneiss - A coarse-grained rock in which bands rich in granular minerals
altrrnatc with bands in which schistose minerals predominate.

Granite - A plutonic rock consisting essentially of alkalic feldspar
and quartz.

Gravitational water - Water that moves into, through, or out of the
soil under the influence of gravity.

-tlardpan A hardened soil layer in the lower A or in the B horizon
caused by cementation of soil particles with organic matter or
with materials such as silica, sesquioxides, or calcium carbonate.

Humus - That more or less stable fraction of the soil organic matter
remajning after the major portion of added plant and animal residues
have decomposed, usually amorphous and dark colored.

Yli-0lysis - A chemical process of decomposition involving addition of
water.

Hyfiroscopic water - Water so tightly held by the attraction of soil
particles that it cannot be removed except as a vapor by raising
the temperature above the boiling point of water.

Igneous rock - Formed by solidification from a molten or partially
molten state.

Illite - A hydrous aluminum silicate clay mineral with 2:l lattice
structure and containing a considerable amount of potassium which
serves as an additional bonding between the crystal units, resulting
in particles larger than normal in montmorillonite.

Illuviation - The process of deposition of soil material removed from
one horizon to another in the soil, usually from an upper to a
lower horizon in the soil profile.

Impervjous - Applind to s~trats  ~euch as clays, shales, etc., which will
not permit of the penetration of water, petroleum of natural pas.

sclusions - Areas of soil that are too small to be shown separately
on a map of the scale used and are, therefore, mapped with a
soi1  o f  a  d i f f e r e n t  type.

Indurated  - Soil material cemented into a hard mass that will not
soften on wetting.
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Lnfiltration rate - A soil characteristic determining or describing
the mitximuin  rate at which water cm enter the soil under specified
conditions, including the presence of an excess of water.

Inherited Characteristics of soils - Those characteristics of soils
that are due to the parent material that the soils formed in.

Internal Soil Drainage - The downward movement of water through the soil
profi~1.e.

Kaolinite - Hydrous aluminum silicate clay mineral of the 1:l crystal
lattice group, that is, consisting of one silicon tetrahedral
layer and one aluminum oxide-hydroxide octahedral layer.

Lacustrine - Produced by or belonging to lakes.
Leaching - The removal of materials in solution from the soil.
Limestone - A sedimentary rock composed of calcium carbonate, CaCo3.
1,oess - Material transported and deposited by wind and consisting of

nrfdomi.nantly  silt-sized particles.
Made land - Areas filled with earth or earth and trash mixed, usually

made by or under the control of man.
Marine I&-iterial - Material deposited in the ocean and later exposed

to the soil forming processes.
Marl - A calcareoua clay.or intimate mixture of clay and particl.es Of

calcite or dolomite, usually fra$ments  of shefls.
Microclimate - The detailed climate of a very small area of the earth's

surface, e.g., a single forest..., over which small variations
exist from place to place, differing from the general climate of
the surrounding region,

Microrelief - Minor differences in surface configuration of the land
surface.

Mineral - A homogeneous naturally occuring phase; by some authorities
restricted to inorganic, crystalline phases.

Mineral, soil - A soil consisting predominantly of, and having its
properties determined predominantly by, mineral matter, usually
containing less than 20 percent organic matter but sometimes
containing an organic surface layer up to 30 centimeters thick.

Montmorillonite - A hydrous, aluminosi~licate  clay mineral with 2:l
expanding crystal lattice, that is, with two silicon tetrahedral
layers enclosing an aluminum octahedral layer.

Morphology, soil - The physical makeup of the soil, including the texture,
structure, porosity, consistence, color, and other physical, miner-
alogical, and biological properties of the various horizons, and
their thickness and arrangement in the soil profile.

Mottled - Soil horizons irregularly marked with spots of color.
Muck - Highly decomposed organic material in which the original plant
-parts are not recognizable.
Organic Matter - The organic fraction of the soil that includes plant

and animal residues at various stages of decomposition, cells
and tissues of soil organisms, and substances synthesized by the
soil population.

Organic Soil - A soil that contains a high percentage (greater than
20 or 30 percent) of organic matter in the solum.

Ortstein - The organic and sesquioxide cemented subsoil layer in
podzols or groundwater podzols. It does not soften appreciably
when immersed in water.

Outwash - Stratified drift deposited by meltwater streams beyond active
glacier i~ce.
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parent Material - The unconsolidated, chemically weathered mineral or
organic matter from which the solum of soils has developed by
pedogenci processes.

Peat - Unconsolidated soil material consisting largely of undecomposed
-or only slightly decomposed organic matter accumulated under

conditions of excessive moisture.
Ped - A unit of soil structure, such as an aggregate, crumb, prism,
- block, or granule, formed by natural processes.
Pedolocry - The science which treats of soils, their Origin, character

and utilization.
Perched Water Table - The surface of a local zone of saturation held

above the main body of groundwater  by an impermeable layer or
stratum, usually clay, and separated from the main body of ground-
water by an unsaturated zone.

Percolation - Movement, under hydrostatic pressure of water through
the interstices of the rock or soil, except movement through large
openings such as caves.

Permeability, soil - The quality of a soil horizon that enables water
or air to move through it.

Porosity - The degree to which the total volume of a soil, sediment,
or rock is permeated with pores or cavities, generally expressed
as a percentage of the whole volume unoccupied by solid particles.

Pumice - An excessively cellular,
posjtion of rhyolite.

Qxirtz - A mineral, SiO2.
Recent Soil - A soil formed since

and including the present.
E&zolith - The l~ayer or mantle of

material, of whatever origin,
surface of the land and rests

glassy lava, generally of the com-

the close of the Glacial epoch until

loose, noncohesive or cohesive rock
that nearly everywhere forms the
on bedrock,

Relief - The elevations or the inequalities, collectively, of a land
surface.

Residual Material - Unconsolidated and partly weathered mineral materials
accumulated by disintegration of consolidated rock in place.

Rhyolitc - The extrusive equivalent of a granite._-
Ru,tXoff - The water which flows on the surface is called the runoff

though this term is used to include also the water which returns to
the surface after a greater or less underground passage.

Saline, soil - A nonalkali soil containing sufficient soluble salts
to impair its productivity but not containing excessive exchangeable
sodi~um.

Sandstone - A cemented or otherwise compacted detrital. sediment composed
predominantly of quartz grains, the grades of the latter being
those of sand.

Schist - A synonym for Slate.
Sedimentary rocks - Formed by lithification of sediments, mechanical,

chcmicel,  or organic.
Separate, soil - Mineral particles, less than 2.0 millimeters in

equivalent diameter, ranging between specified size limits.
Series, soil - The systematic arrangement of soils into classes in one

or more categories or levels of classification for a specific
object.

Scsquioxide - Refers to iron and aluminum oxides.
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Shale - A laminated sediment, in which the constituent particles
are predominantly of the clay grade.

Shot - The explosion in seismic operations.
Site Condition - An engineering term--refers to slope, drainage, soil

material. These are things that can be altered during construction.
Slate - A fine-grained  metamorphic rock possessing a well-developed

fissility (slaty cleavage).
Slick Spots - Small areas in a field that are slick when wet due

to a high content of alkali or exchangeable sodium.
Slope, soil - Refers to the incline of the surface of the soil area. It

is an integral part of any so51 as a natural body.
Soil Quality - Soil qualities are those qualities inferred from observed

features of the soil.
Soil Property - Features of the soil that can be seen and/or measured.
Solum - The upper part of a soil profile, above the parent material,
jn which the processes of soil formation are active.
Stratified - Formed or lying in beds, layers, or strata.
Subsoil - The B horizons of soils with distinct profiles.
Substratum - Any layer lying beneath the soil solum, either conforming
(CR) or unconforming.
Subsurface, soil - Generally refers to the A2 horizon. This horizon

is the horizon of maximum leaching.
Surface, soil - The uppermost part of the soil ordinarily moved in

tillage or its equivalent in uncultivated soils, ranging in depth
from about 5 to 8 inches.

Talus - Fragments of rock and other soil material accumulated by gravity
at the foot of cliffs or steep slopes.

Terrace - An embankment or combination of an embankment and channel
constructed across a slope to control erosion by diverting or storing
surface runoff instead of permitting it to flow uninterrupted down
the slope.

Texture, soil - The relative proportions of the various soil separates in
a soil as described by the classes of soil texture.

Till, glacial - Unstratified glacial drift deposited directly by the ice
and consisting of clay, sand, gravel, and boulders intermingled in
any proportion.

Transported Soil Material - Carried by wind, glaciers, gravity, or Water
from its former site.

Truncated soil profile - Soil profile that has been cut down by accel-
erated erosion or by mechanical means.

Upland - A highland; ground elevated above the lowlands along rivers or
between hills.

Valley - Any hollow or low-lying land bounded by hill or mountain ranges;
and usually traversed by a stream or river which receives the
drainage of the surrounding heights.

Volcanic - Of, pertaining to, like, or characteristic of, a volcano.
Water Table - The upper surface of a zone of saturation except where that

surface is formed by an impermeable body.
Weathering - The group of processes, such as the chemical action of air

and rain water and of plants and bacteria and the mechanical action
of changes of temperature, whereby rocks on exposure to the weather
change in character, decay, and finally crumble into soil.
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B. Additional Interpretations

The interpretations in this section are not usually made for all
parts of the country, but may be of value for a particular state
or part of a state or region. Because of their limited use, they
have not been included in the sample engineering tables. Included
e.n~on[~:  these are interpretations for Potential Frost Action,
Pipi~ng in Undisturbed Soiis, Highway Location, Grassed Waterways,
b!inter Grading, and others may be added as needed. Unless other-
wise indicated, these interpretations are treated under "Soil
features affecting--" and are not assigned limitation or suita-
bility ratings.

1. Highway location This refers to super highways similar to
those ol' the Interstate Systems. Factors for highway location
arc those soil features that affect performance for the
loca.ti.orr of highways. The entire soil profile is evaluated
based on an undisturbed soil. It should be assumed that the
surface soil, because of its higher amount of organic matter,
wi,ll trc removed in construction.

Factors affecting use:
Presence of organic material and thickness.

i9j
Topography (need for cuts and fills).
Ease of hauling and excavation.

(10) Plasticity of the material.
(11) Presence of springs or seepy areas.

Depth to bedrock and presence of stones and boulders.
Depth to water table (permanent or seasonal).
Stability of slopes.
Potential frost action.
F:rodibili~ty  of soil material.
Flooding hazard.

Sample statements:
(1) Unstable material: SusceDtible to frost action.
(2j Seasonal high water table.
(3) Subject to frequent flooding.
(4) Loose sand hinders hauling operations.
(5) Ilighly erosive when exposed on embankments.
(6) Stones hinder hauling and grading operations.
(7) Bedrock below 15 to 30 inches.

2. Grassed waterways The factors considered for waterways are
those features and qualities ofsoils that affect the establish-
ment, growth, and maintenance of plants and factors that hinder
layout and construction.

Factors affecting use:
(1) Stability of soil material (erodibility).

i5j

Texture and depth of soil material
Natural soil drainage.
Presence of stones or rock outcrops.
Steepness of slope.
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I,{ Difficulty of growing needed plants.
Siltation of channels, including accumulation from soil
blowing.

(8) Available water capacity of soil.
(9) Presence of seepage areas.

Sample statements:
71) Highly erodible; low available water capacity; low

fertility.
(2) Shallow to sand and gravel.
(3) Dense clayey subsoil; scepy areas.
(4) Cuts may expose dense clayey material; high runoff rate.
(5) Subject to accumulations of wind-blowing materials.
(6) Steep slopes; rocks throughout soil profile.

3. Winter gradi% The suitability of the soils for winter
grading depends upon the ease with which the soil can be moved
and traversed by ordinary construction equipment during cold
weather.

Factors affecting winter grading:
-( ) Trafficability (soil texture slope, stones, wetness).
(g) Depth to water table and soi; drainage.
(3) Ease of excavation and compaction (depends on normal

moisture content and soil texture).
(b) Susceptibility to forming large frozen clods.
(5) Plasticity (kind and amount of clay).

Sample statements:
n) Low stability on freezing and thawing.
(2) High water table during winter months; poor surface

drainage.
(3) Soils plastic when wet; difficult to excavate.
(4) Difficult to break frozen clods and compact the material.

4. Potential frost action Interpretations of potential frost
action, while not routinely made, may be needed where substantial
freezing occurs.

Potential frost action, as used in engineering, means the
potential effects on structures resulting from freezing, and
subsequent thawing, of soil materials. Such action is related
mainly to highways and runways, but it may be important to
any structure supported or abutted by soil that freezes. Such
action pertains not only to heaving as freezing progresses but
also to excessive wetting and loss of soil strength upon thawing.

Damage to structures, such as highways, from frost action
results not from the freezing of soil itself, but from the
formation of ice lenses in the soil. This, in turn, depends
upon the soil's capability for delivering water to a stationary
or slowly moving freezing front. Almost every soil with more
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than 3 percent of material smaller than 0.02 mm. has this
c.apnbi1it.y to some extent. Nearly clay-frcrce soils high in
silt (0.W~O.002 mm.) and very fine send (0.1.~0.05 mm,) have
thi:: capability to the greatest deSree and, hence, hnvc the
i:rcntest  potential for frost action; but other soils, if thry
have a large capillary water capacity, will have a high
potential too.

Where i'rost action is important and interpretations are made,
three classes of potential frost action are proposed. These,
for lack of better guidance are related to USDA soil texture
and to classes in the Unified Soil Classification System. This
Euidance should be used with the understanding that the best
evidence derives from observations made in the field and
related to soils as classified and mapped in our soil surveys.
While grain size obviously is important, it is not the only
property which influences frost action. Other properties
such as soil structure and porosity that effect capillary
conductivity, and the scarcity or abundance of soil moisture
during. freezing weather should be considered too. The three
ClElSSF2S in terms of texture are:

lomy sand silty clay silt loam
coarse sandy loam (medium) sandy loam silty clay loam

sandy clay loam 1OaIll
sandy clay clay loam

very fine sandy loam
fine sandy loam

Gravels and other coarse fragments in soils tend to reduce
potential frost action, particularly if the content of such
materials is hi~gh.

In terms of the engineering Unified soil classification system,
the three classes are:

GE' CC CL
SW SC OL
SP CH MH

OH SM

As classes in the USDA soil texture system and the Unified Soil
Classification System cannot be equated exactly, some soils on
basis of one system may rate differently than on the basis of
the other. In such situations, make a judgment on the basis
of the explanation in the preceding paragraphs about which
ratin?; seems more appropriate.
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5. Piping in undisturbed soils Soil piping is a kind of sub-
surface erosion which results in the formation of tunnel-like
cavities. The existence of such cavities, or the susceptibi-
lity to their formation, can be, and frequently is, a limitation
or hazard to structures, such as roads, erosion-control terraces,
and canals, built on susceptible soils.

Soil piping in this discussion pertains to soils undisturbed
except for the surface 6 to 12 inches or so in tillage or other
operations that leave the subsoil and substratum undi.sturbed.
It does not pertain to piping in earth fill dams or other
structures to which the soil is moved, and manipulated according
to construction specifications.

Not enough is known yet to establish limitation or hazard
clnsses for nationwide use; but, where piping occurs, this fact
should be reported in the text part of the engineering inter-
pretation section of published soil surveys. brief descriptions
should be given, including some notion of the common diameters,
lengths, and thicknesses of the remaining material bridging
the tunnels.

As soils vary in their susceptibility to piping, both the
degree of piping and the susceptibility to piping should be
related to kinds of soils to the extent that field observations
warrant.

In advanced stages, piping appears 88 series of tubes or tunnels
rather than channels or gullies. While the "pipes" start as
tiny tunnels or elongated cavities, they enlarge to several
feet in diameter, some more than 10 feet. As they enlarge,
the "roofs" collapse locally and the landform becomes karst-
like in appearance.

Piping is limited to certain topographic situations. There must
be enough slope to induce the flow of water, and places such as
gullies or stream channels, that can serve as outlets for the
tunnels.

Piping occurs mainly in the arid and semiarid parts of the
United States although it also occurs in loess areas of the
Mississippi Valley where the annual rainfall may exceed 50
inches. It occurs most commonly in valley alluvium which has
been or is being trenched b:; gullies; but It occurs in some
upland materials too.

6. Salinity The salinity of soils should be based on the electri-
cal conductivity of saturated soil extract as expressed in
millimhos per centimeter (mmhos/cm)  at 25' C. The following
ranges in millimhos per centimeter should be used as a guide in
expressing these ratings:
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Salinity Ratings 1
ITone

Salinity as Millimhos per cm
Less than 2.0

LOW 2.0 to 4.0
Mod,erate 4.0 to 0.0
Kigh 8.0 to 16.0
vf!ry High More than 16.0

This column should be omitted if salinity is not, significant
to th:: engineering practices of the survey area or if minor
in nature and covered by a general statement in the narrative
section.

In some soils the presence of layers of' gypsum may present a
problem to engineering practices. This should be covered by a
separate column or by a footnote.

‘i . Shrink-swell potential Shrink-swell behavior is that quality
of the soil that determines  i~ts volume change with change in
moisture content. Building foundations, roads, and other
structures may be severely damaged by the shrinking and
swelling of soils. The volume change of soils is influenced
by the amount of moisture change and amount and kind of clay
in the soil. Knowledge of the kind and distribution of clay
helps to predict the behavior of the soil.

Methods for determining the shrink-swell behavior of soils are
both quantitative gnd qualitative. The quantitative methods
are (1) the coefficient of linear extensibility (COLE) used by
soil scientists ZJ 3/, and (2) the Potential Volume Change used
by Federal Housing Administration y.

COLE is an estimate of the vertical component of' swelling of a
natural soil clod. COLE is defined as Im-Ld where Im is length

Ld
of moist sample and Ld len&h of dry sample. Bulk density is
determined for a natural soil clod and volume changes measured
at different moisture contents. Since volumes rather than
lcn,tih are measured COLE is calculated:

where Dbd = dry bulk density of< 2 mm fabric.
where Dbm - moist bulk density (field capacity)

of <2 mm fabric.

9 Ratings'%apted from information contained in Agriculture Handbook 60,

ti
USDA, 1954.
Grossman, Brasher, Franzmeier,  Walker. "Linear Extensibility as Calculated
from Natural-Clod Bu.lX Density~'Measurements,"  "Soil Science Society of
America Proceedings,"

3f
Vol. 32, IWO. 4, July-August 1968, pp. 57C-573.

Franzmeier and Ross. "Soil Swel_l.ing: Laboratory Measurement and Relation
to Other Soil Properties, 11 "Soil Science Society of Americh Proceedings,"
Vol. 32, No. 4, July-August 1968, pp. 573-577.

Y "Soil PVC Meter," a technical studies report, FHA 701, Federal Housing
Admi~nistration, Washington, D. C., December 1960.
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Instead of coefficient of linear extensibility (COLE), some
laboratory reports may show linear extensibility (LX) expressed
as percentages (LEP). To convert LE to OLE, simply divide
LE by 100

(COLF: = '" )

100

PVC is a measure of the potential volume change of a compacted
soil when placed in a confining ring and wetted.

The shrink-swell interpretations apply to low buildings, houses,
streets, and roads, parking lots and other similar structures.
Five classes have been developed to help interpret soil for
shrink-swell behavior. In those instances where three classes
will suffice, very low and low may be combined as one class
called low ((0.03 COLZ); and high and very high combined as
on!: class called high (>0.06 COLE). The moderate class will
have a COLE value of 0.03 to 0.06. The five shrink-swell classes
are as follows:

Very low Generally includes soils with loamy sand and sand
textures with any kind of clay minerals and sandy loam, loams
and silt loam, soils with kaolinitic clays, or other low shrink-
swell minerals. These soils have a COLE (coefficient of linear
extensibility) of 0.01 or less, and a PVC of 1.0 or less. The
Unified classes are usually SP, SM, SP-SM, GP, and some soils
classed as ML.

The following are examples of soil series that have very low
shrink-swell potential in the B horizon or control section:

Gloucester (SM)
Hubbard

[ZMM]Lakeland
Plainfi~eld (SP)
Tivoli

[E$Valentine

Low Generally includes soils with silt loam, silty clay loam,
clny loam, silty clay, sandy clay, and clay textured soils
composed of kaolinitic clays or with other low shrink-swell
minerals. These soils have a COLF between 0.01 and 0.03, and a
WC of 1-2.

The following are examples of soil series that have low shrink-
swell potential in the B horizon or control section:

Alford
[EjBlichton

Burdett (CL)
Cecil (N
Hayesville (ML-CL)

The following statement applies to all shrink-swell classifications. Unified
Soil Classification of the finest textured horizon. Based upon tests by the
Aurcau of Public Roads, State Highway Department Laboratories, or Soil Survey
Laboratorifzs.
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Karro (ML)
Kenyon (CL)
Norfolk

i::jNunda
%UY (MH)
Scantic

IEjCL)Trim,
Wartrace (CL)

Modrrate Generally includes soils with silty clay, silty clay
loam, clay loam, sandy clay loam, and clay textures with mixed
clay minerals including some montmorillinitic or other high
shrj~nk-swell clays. These soils have a COLE between 0.03 and
0.6, and a WC of 2 to 4.

The following are examples of soil series that have moderate
shrink-swell potential in the B horizon or control section:

Adolph (CL)
Allison

I%{Etowah
Fayette (CL)
Frederick

IEjCH)G&hard
Hagerstown (CH)
Hayden

[::jHoldrege
Hosmer (CL)
Miami

{z'Muscatine
TeJUX (CL1

HiGh Includes soils with clay loam, silty clay loam, silty
clay, sandy clay, and clay textures consisting of a large per-
centage of montmorillinitic or other high shrink-swell clays.
These soils have a COLE between 0.06 and 0.09, and a WC of 4 to 6.

The following are examples of soil series that have high
shrink-swell potential in the B horizon or control section:

Cowden
I:;{Hastings

Mahaska (CH)
Sacramento

I:?Taintor
Wilson (CH!

Very High Includes soils with clay, silty clay, and sandy
clay textures consisting mainly of montmorillinitic or other
high shrink-swell clays. These soils have a COLE of over O.Og,
Bnd a PVC of over 6.

The following are examples of soil ,ser,ies that have very high
shrink-swell potential in the B horizon or control section:

Archer (CH)
Crete (CH)
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DsXWi" (CH)
DRytO" (CH)
Edins
Houston I:;]
Iredell
SeylllOUr I::]
Susquehanna (CH)
Willows (CH)

8. Corrosivity Various metals and concrete, corrode when on or
in the soil; and, a given material will corrode in contact
with some soils more rapidly than in contact with others. Soil
corrosivity differs with the general character of the soil. To
be meaningful, corrosivity must be given in relation to a
specific structural material, and guidance is given here for
two materials. Do not use the more general term "metal" in
lieu of ‘I uncoated steel", and do not extend interpretati~ons
based on criteria for uncoated steel to other kinds of materials,
such as cast iron, even though they are made up principally of
i,ron.

Uncoated steel Corrosion of uncoated steel pipe js a physical-
biochemical process converting iron into its ions. Soil moisture
is needed to form solutions with soluble salts before thr process
can operate. This constitutes a corrosion cell. Any factors
influencing the soil solution or the oxidation-reduction
reactions taking place in the soil will influence the optration
of the corrosion cell. Some of these factors are soil moisture
cO”iX”t, conductivity of soil solution, hydrogen ion activity
of soil solutions (pH), oxygen concentration (aeration), and
nctivity of organisms capable of causing oxidation-reduction
reactions. The corrosidty of soil for untreated steel pipe is
con~nonly cstimated~ by (1) electrical resistivity or resjstance
to f3.0~ of current, (2) total acidity g, (3) soil drainage, and
(1,) xi.1 texture.

Thr criteria are based on available data , part? cularly C i~rculur
99, "Underground Corrosjon," Department of Corexercc, National
Bureau of Standards. Table 99, page 16’/, OE this circular is
the principal source for criteria1 on resistivity and total
acidity. The criteria for conductivity of saturation c:xtract
were provided by the SCS Soil Survey Laboratory at Lincoln,
Nebraska.

Three classes of low, moderate, and high normally will b<: used;
but five classes can bc used if knowledge of soil corrosivity
warrants and five classes are needed for the interpretations.
Crjteria for five classce are given; but I~f only three arc used,
the classes of low and very low are to be combined and called
low, and the classes of high and very high are to be combined and
called high.

v Total acidity is roughly equal to extractable acidity (Method &la, SSIR
No. 1) as determined by Soil Survey laboratories.
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very low Somewhat excessive to excessively drained coarse-
textured soils with little clay in the control section of tbc
soil. Water and air move through the soil rapidly and very
rapidly. The total acidity is below 4.0 meq. per 100 g. of
soil or electrical resistivitg of' the soil at moisture equivalentil
is above 10,000 ohm-cm. at 60 F. or electrical conductivity of
the saturation extract (Method 9A1, SSIR No. 1) is less than
0.1 mmhos per cm. at 25' Cg (Noncorrosive).

LOW Well drained soils with moderately coarse- and medium-
textured~  control sections. Somewhat poorly drained soils with
coarse-textured control sections, The soils are moderately to
rapidly permeable. The total acidity ranges from 4.0 to 8.0
meq. per 100 g. of soil or clectricel resistivity at moisture
equivalent is 5,000 to 10,000 ohm-cm. at 60’ F. or electrical
conductiv'ty of the saturation extract Is 0.1 to 0.2 mmhos per
cm. at 25' C. (Slightly corrosive).

Moderate Well drained soils with moderately fine-textured
control sections; moderately well drained soils with medium-
textured control section. Also included are somewhat poorly
drained soils with moderately coarse-textured control sections.
Where the water table remains at the surface throughout the year,
very poorly drained soils, including peats and mucks, are included.
Permeability is moderately slow to slow. The total acidity
ranges from 8.0 to 12.0 meq. per 100 g. of soil or electrical
resistivity at moisture equivalent is 2,CCC to 5,000 ohm-cm. at
60 F. or electrical conductivity of the saturation extract is
0.2 to 0.4 mmhos per cm. at 25'C. (Moderately corrosive).

High Well and moderately well drained fine-textured Soils;
moderately well drained, moderately fine-textured soils; some-
what poorly drained soils with medium and moderately fine-textured
control sections; or poorly drained soils with coarse to
moderately fine-textured control sections. Very poorly drained
soils are included where the water table fluctuates within one
foot of the surface sometime during the year. The total acidity
ranges from 12.0 to 16 meq. per 100 g. of soil or electrical
resistivity at moisture equivalent is 1,000 to 2,000 ohm-cm. at
60' F. or electrical conductivity of the saturation extract is
0.4 to 1.0 mmhos per cm. at 25' C. (Severely corrosive).

&/ Moisture equivalent aPProximatea  field capacity. Resistivity of fine and
medium-textured soils measured at saturation (Method 8~1, Soil Survey
Laboratories) is similar to that measured at moisture equivalent. He_
sistivj~ty at saturation for coarse-textured soils is generally lower than
that obtained at moisutre  equivalent and may cause the soil to be placed
in a higher corrosion class.

2/ The relationship between resistivity of a saturated soil paste and
electrical conductivity of the saturation extract is influenced by varia_

ti,ons  in the saturation Percentage, the salinity, and the condu&ivi+_y  of
the soil minerals. These two measurements generally correspond closely
enough to place a soil in the same corrosion class.
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Very High Somewhat poorly to very poorly drained fine-
textured soils. Mucks and peats with fluctuating water tables
are included. Total acidity is greater than 16 meq. per 100 g.
of soil or electrical resistivity at moisture equivalent is
below 1,OCC ohm-cm. at 60' F. or electrical conductivity of thr:
saturation extract is greater than 1.0 mmhos per cm. at 25' c.
(Very severely corrosive).

As soil reaction (pH) correlates poorly with corrosion potential,
it is not included in the above criteria. Yet, there are some
significant limits. A pH of 4 or less, almost without exception,
indicates a high or very high soil corrosion potential. The
most favored pH for sulfate reducing bacteria is 7; progressive
departures in either direction indicates less and less favorable
pH conditions. In wet or moist soils with anerobic conditions,
especially clays that contain some organic matter and sulfate, a
pH of about 7 is corroborating evidence for a rating of high or
very high--ratings which such soils also would receive on the
basis of drainage and texture.

Single soil property or soil quality determinations tempered by
the knowledge of other soil properties and qualities that affect
corrosion are useful in placing soils in relative corrosivity
classes. A study of soil properties in relation to local
experiences with soil corrosivity helps the soil scientist and
engineer in making soil interpretations for soil corrosivity.
Speci.al attention should be given to those soil properties that
affect the access of oxygen and moisture to the metal, the
electrolyte, the chemical reaction in the electrolyte, a& the
flow of current through the electrolyte. Alertness needs to be
maintained for the presence of sulfides, or the presence of
mineral, such as pyrite, that can weather readily to yeild products
highly corrosive to metals. If predictions are to be made of the
soil corrosivity on steel pipe, it will be necessary to determine
the corrosivity of each major soil horizon to a depth where the
conduits are to be placed.

The probability of corrosion is greater for extensive install-
ations that intersect soil boundaries or soil horizons than for
installations that remain in one kind of soil or soil horizon.
This probability should be mentioned in the text.

The use of soil corrosivity interpretations without considering
the: size of the metallic structure or the differential effects
involved through use of different metals may lead to the wrong
conclusions.

Related Problems Construction of buildings, paving, fill and
compaction, surface additions, etc., that alter the soil perme-
ability can increase probability of corrosion by providing a
diffcrentiol oxidation cell that accelerates corrosion in the
less permeable portion of the soil or the portion receiving less
oxygen.

kiechanical agitati~on or excavation that results in aeration and
in nonuniform mixi~ng of soil horizons may also accelerate the
probability of corrosion.
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Concret,e Concrete materials placed in soil deteriorates to
varying: d~cgrees. Special cements and methods of manufacturing
may be used to reduce the rate of deterioration in soils of high
corrosivity. The rate of deterioration is related to (1) the
amount:: of sulfates, and (2) soil texture and soil acidity.
Three corrosivity classes will be used by the Service in making
soil interpretations. These classes are:

Low (1) Coarse and moderately coarse-textured soils and
G&ic soils with pH7 6.5 or medium- and fine-textured soils
with pH 6.0. (2) Soils with < 1,000 parts per million of
water-soluble sulfates (as S4l4).

Moderate (I) Coarse and moderately coarse-textured soils and
organic soils with pH 5.5 to 6.5 and medium- and fine-textured
soils with pH 5.0 to 6.0. (2) $ .l&ox s with 1,CCC to 7,KKJ parts
per million of water-soluble sulfates (as SO4).

HiSh (1) Cosrse and moderately coarse-textured soils and
organic soils with pH 5.5 or less and medium- and fine-textured
soils with pH 5.0 or less. (2) Soils with more than 7,000 parts
per million of water-soluble sulfate (as SC4).

C. Erosion and Some Hydrologic Interpretations

Erosion and some hydrologic interpretations include erosion and
water management interpretations. Interpretations for erosion
include the two major kinds of erosion--surface end mass movement.
Surface erosion pertains only to surface soil loss by runoff and
overland flow. Mass movement pertains to all types of soil and
bedrock movement which occurs below the soil surface such as land-
slips, slumps, slides, rockfall and land flow.

1. Surface Erosion Potential This rating is based~ on expected
losses of surface soil when all vegetative cover, including
litter, is removed. Evaluations of' climate, slope gradient and
len&h, soil characteristics, hydrologic characteristics of the
soil and bedrock materials of each mapping unit are considered
in mn~king ratings.

Very slight Practically no loss of surface soil materials is
expected.

Slight Little loss of soil materials are expected. Some minor
sheet and rill erosion may occur.

Moderate Some loss of surface soil materials can be expected.
Rill erosion and some small gullies or sheet erosion may be
occurrin,g. Sheet erosion can be determined by some soil
pedestals and observable accumulation of soil materials along the
upslope ed~ge of rocks and debris. At this level of erosion there
is a possible fertility loss.
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2.

3.

4.

Severe Considerable loss of surface soil materials can be
expected. Rill erosion, numerous small gullies E evidence
that considerable loss from sheet erosion may occur. Sheet
erosion is indicated by frequent occurrence of soil pedestals
and considerable accumulation of soil materials along the
upslope edge of rocks and debris. This is accompanied by a
probable fertility loss.

Very severe Large loss of surface soil material can be expected
in the form of many large gullies and/or numerous small gullies
s large loss from sheet erosion. Sheet erosion loss is exhibited
by numerous examples of soil pedestals and extensive accumulation
of soil materials along the upslope edge of rocks and debris.
This is accompanied by a fertility loss.

Natural Stability This rating is based on the relative
stability of the mapping units as they occur in the natural
state. This includes any mo;-ement or loss other than surface
erosion. bv slumps. slides and all kinds of deeDseated failures.
This

I.

II.

III.

IV.

V.

rating applies throughout Region 6.

Very stable - No evidence of failure.

Stable - Occasional failures are observed.

Moderately stable - Several failures are observed.

Unstable - Many failures are observed.

Very Unstable - Entire area shows evidence of recent and
past failures.

Nature of Mass Movement This is an estimation of the kind and/or
size of mass movement observed.

Expected Mass Movement as a Result of Man's Activities This
rating indicates the expected mass movement resulting from man's
activities as compared to stability under natural condit%ons.
Ratings are based on soil and bedrock characteristics, slopes,
revegetation potential, and effects of timber removal, road
construction and fire..

Unchanged - The expected mass movement is relatively unchanged
from that of the natural state.

Increased - The expected
the natural state.

mass movement is greater than that of

Greatly Increased The expected mass movement is much greater
than that of the natural state.

Subsoil Erosion Potential This interpretation indicates the
potential for subsoil erosion by water for each unit. It
includes erosion which takes place after the surface soil has
been removed (about l-foot depth) such as in skid trails and
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f‘irebreaks. Factors considered in making ratings art? texture
and structure of subsoil materials, slope, permeability, compuc-
tion, climate, and landform.

LOW - Factors are such that little or no erosion may occur.
Very little evidence of erosion.

Moderate - Considerable erosion occurring such as rills and
small gullies. Factors indicate considerable erosion is likely
to oc!cur.

z- Factors indicate severe erosion may occur.

Recommendations for Controlling Subsoil Erosion In this
column recommendations are given, when applicable, for controlling
subsoil erosion.

5. Water Yield Class This interpretation is an indication of the
rate Andy amount of water yield expected ?rom each soil. St is
based on factors such as soil characteristics, infiltration
rates, permeability, slope, clinate, vegetation, and drainage
patterns.

Class I - These soils have a high water detention storage
capacity and a low rate of runoff. Little water is yielded
to peak flows until detention storage capacity is exceeded or
unless the soils are initially saturated or frozen. They are
important Jon sustainikq  high base flow due to a relatively
large volume of water held in d~etention  storage.

Class II - These soils have a moderate water detention storage
capacitT and a moderate rate of runoff. Water contributes to
both peak flows and base flow.

Class III - These soils have a low water detention storage
capacity and a high rate of runoff. The storage capacity is low
and easily exceeded with most of the water contributing to peak
flow. L'lttle water is yielded to sustain base flow.

6. Bedrock Hydrologic Characteristics This interpretation indicates
the relative capacity of bedrock to store and transmit water. The
rating is based on bedrock kind, texture, type and extent of
f‘racturing, frequency of jointing, bedding characteristics, and
degree of weathering.

Class I This indicates that the bedrock has a relatively high
capacity to store water. The water transmission rate is low
unless the storage capacity is exceeded. Rocks in this class
include sand~stones because of their texture, fracture and
beddin!:  characteristics; and basalts where water occurs in large
tubes and other cavities or in the interflow  zone between suc-
cessive lava flows.
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Class II This indicates that the bedrock has a moderate-7capacity to store water. The rate of water transmission is
moderate. Rocks in this class are generally hard to moderately
hard, moderately fine-textured, and moderately to highly
fractured siltstone, mudstone, and pyroclastics.

Class III - This indicates that the bedrock has a relatively
low capacity to store water. The rate of water transmission is
rapid. Rocks generally in this class are fractured coarse
crystalline (i.e., granite, gabbro and gneiss) and other hard-
fractured rocks such as conglomerate.

Class IV - This indicates that the bedrock has both low storage
capacity and low rate of water transmission. Rocks in this
class are generally highly weathered, fine textured, and lack
open fracture channels.

7. HydrOlOgiC Group This interpretation is a grouping of Soils irk.0

four classes, indicating the general infiltration and water move-
ment ability of the soil and bedrock materials. This method of
ratings has been developed by the Soil Conservation Service. The
four groups are the standard SCS groupings and definitions.

Group A Soils having high infiltration rates even when thoroughly
wetted, consisting chiefly of deep, well to excessively drained
sands and/or gravel. These soils have a high rate of water
transmission and would result in a low runoff potential.

Group B Soils have moderate infiltration rates when thoroughly
wetted, consisting chiefly of moderately deep to deep, moderately
well to well drained soils with moderately fine to moderately
coarse textures. These soils have a moderate rate of water
transmission.

Group C Soils having slow infiltration rates when thoroughly
wetted, consisting chiefly of (1) soils with a layer that
impedes the downward movement of water or, (2) soils with
moderately fine to fjne texture and a slow infiltration rate.
These soils have a slow rate of water transmissjon.

DGroup Soils having very slow infiltration rates when thoroughly
wetted, consisting chiefly of (1) clay soils with high swelling
potential, (2) soils with a high permanent water table, (3) soils
with claypan or clay layer at or near the surface, and (4) shallow
soils over nearly impervious materials, These soils have a very
slow rate of water transmission.

P,. Expected Sediment Size Thjs interpretation indicates the
expected sediment size reaching the streams resulting from
erosion of each unit. This interpretation is a statement of the
two dominate separates expected (gravel, sand, silt or clay)
from each soil unit. The ratings are presented in two columns.
The first column indicates the separates expected from the surface
soils, and the second indicates the separates expected from the
subsoils.
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9. Sedimentation Yield Potential This interpretation indicates
the potential for water sedimentation and pollution from silt
and clay particles carried Jan suspension following timber harvest,
road construction, or other activities. Factors considered in
making? ratings are soil texture and structure, drainage patterns,
landform and climate.

LOW Sedimentation levels of silt and clay particles are not
expected to be significant following management activities.
Soils are generally moderately coarse textured.

Moderate Sedimentation levels of silt and clay particles may
be significantly increased following management activities with
moderate loss of water quality and damage to fisheries. Soils
are generally medium textured.

Nigh Sedimentation levels of silt and clay particles are
expected to be high following managament  activities. Streams
lxcome turbid and there is considerable loss of water quality and
damage to fisheries. Soils arc generally fine to moderately
fine textured.

10. Water Resource Management Requirements This interpretation
indicates the relative level of management necessary to maintain
hi,gh water standards in relation to quality, quantity and
temperature. This interpretation also pertains to fishery
values as affected by these water standards, and also to stream
damage resulting from sidecast waste and/or slides caused by
management activities.

LOW Thjs rating indicates that the management requirement
necessary to maintain high water and fishery values are basic.
The standard Forest Service protective measures are usually
&equate.

Moderate This rating indicates that more intensive management
practices are needed than arc commonly in use in order to maintain
high water and fishery values. Measures required may include some
or all of the following: intensive water bars on roads and
trails, wet weather suspension on cat operation, restricted
operation with cat blade, wet weather suspension on road con-
struction, end-hauling of surplus waste, and skyline or swing
logging systems.

High This rating indicates that very intensive protective
measures are required to maintain high water and fishery values.
These include such measures as the following: skyline or other
swing system logging, minimum road density, minimal frequency of
spur roads, strict requirements of surplus waste end-hauling,
suspended road construction during wet weather, intensive water-
barring and revegetation programs, and a critical analysis of
cuttini: levels. This rating also includes soils of such a
critical nature that timber removal should only be done by
techniques that do not require road access.
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11. Suitability of Soil as a Possible Clay Source This rating
indicates the suitsbi1i.t.v of each soil unit as a possible
source for clay. It does not indicate the kind or quality of
clay or refer to any specific use of the clay.

.

Suited This rating indicates that the soil unit is a possible
source of clay. Soils with this rating have the following:
Texture ranges from clay loam to clay, Gravel content is less
than 30 percent.

Unsuited Soils with this rating generally are not possible
sources for clay.

12. Suitability of Bedrock for Road Rock This interpretation
indicates the genersl suitability of rock when used as road
rock for base course or wearing surface. These ratings are
based on rock hardness, density, and susceptibility to weathering
and breakdown. Soils are not rated when depth to bedrock is
greater than 12 feet.

Unsuited Rock is soft and breaks down rapidly under logging
traffic.

Poor Rock is only moderately hard and breaks down easily under
Ging traffic3 usually in one or two years' time.

Fair Rock is hard and dense but tends to break down under
Ging traffic after about two to four years' use.

Good Rock is hard, dense and resists breakdown under logging
traffic.

Limitations of Bedrock for Road Rock This column indicates the
major limitation of the bedrock when used for road rock.

33. Estimate of Road Rock Thickness This interpretation refers to
estimated amount of road rock base co!use and wearing surface)
generally needed on heavy-vehicle, all-weather-use roads con-..
strutted on each soil unit. Factors involved in making this
interpretation include texture and plasticity of soil, depth of
bedrock, drainage, and kind of subgrade the road generally will
have -- common material or bedrock. Ratings are based on
uncompacted fills.

Very thin Generally less than 6 inches.

Thin Approximately 6 to 12 inches.

Thick Approximately 12 to 24 inches.

Very thick Generally over 24 inches.
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Considerations for Road Location and Construction This
column indicates themor considerations for road location and
construction through each soil unit. The rating evaluates the
impact of road construction on other resources and/or road
construction problems likely to be encountered.

Method of Excavation This interpretation refers to excavation
methods most commonly required for each soil unit. This
includes soil, bedrock and cemented and/or compacted layers in
the soil. Methods are blading, ripping, and/or blasting.

14. Susceptibility to Cutbank Sloughing and Raveling This rating
evaluates each unit for its susceptibility to sloughing or
raveling after excavation. Ratings are based on cutbanks at
least 10 feet high. Factors include soil and bedrock charac-
teristics, backslope ratio, frost action, climate and potential
for revegetation.

Lo>:- Sloughing and/or raveling is a minor problems requiring
occasional road maintenance,

Moderate Sloughing and/or raveling causes some damage. Annual
road maintenance is usually adequate.

u Sloughing and raveling occur at a rate that often plugs
culverts and fills inside ditches. Frequent road maintenance
with heavy equipment such as front-end loader, is required.

15. Estimated Cut&lope  Ratio This interpretation estimates the
cutslope ratio which generally will result in the most stable
cutbank condition. Ratings made are for cutbanks at least
10 feet high and pertain to both soil and bedrock material.

Steep Cutbank ratio from vertical to t:l.

Moderate Cutbank ratio from about t:l to l-&l.

Flat Cutbank ratio flatter than l$:l.

16. Probability of Cutbank Failures This interpretation indicates
the probability of failures in cutbanks following raod construction
or excavation for buildings. Failures are considered to be at
least 10 cubic yards of material in volume. Ratings are based on
cu~tbanks  of at least 10 feet in height and refer to more thnn a
50-percent  chance for failures. These ratings are the same as in
the Mantle Stability Surveys.

I. Very stable Practically no probability chance of cutbank
failures.

II. Stable Probability of no more than 3 failures per mile
of road cutbanks.

III. Moderately stable Probability of 4 to 8 failures per
mile of road cutbank.
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IV. Unstable Probability of $3 to 15 failures per mile of
road cutbank.

V. Very unstable Probability of more than 15 failures
per mile of road cutbanks.

r1. Considcrntions for Cutbank Stability Problems This rnt.inp;
I.:~VCS recommendations, when applicable, to increase strbil.ity
of cutbnnks or reduce damage from raveling and sloughing.

E'ailure and Erosion on Rond Waste and Fills This interpreta-
tion rates the soil units as to the susceptibility of failure
and erosion occuring on fill and sidecsst waste material and
related damage to resources. Failures are defined as a loss or
partial loss of road fill or sidecast material on the fill slope.
Erosion is a loss of surface soil material from fill or sidecast.
Considered are initial and subsequent failures caused by con-
struction, erosion and additional sidecast during maintenance.
Failures result in damage to various resources. Stream sedi-
mentation levels are increased, resulting in an adverse effect
on both water quality and fisheries. Timber growth potential
is affected as fill-slope areas no longer contribute to produc-
tion. Occasionally the failures do damage to the road itself.
The ratings are based on current road construction practices and
procedures and on type of soil materials, natural drainage of
the site, landform, slope of the fill, and field observation.

Low Failure and erosion on road waste and fills is sufficiently
G to result in only minor damage to resource values.

Moderate Failures and erosion on road waste and fills occur
with sufficient frequency to cause moderate damage to resource
values.

EB!! Failures and erosion on road waste and fills occur at a
rate and magnitude sufficient to cause major damage to resource
values.

Suitability of Cutbanks to Seedine This interpretation
indicates the probable success of cutbank seeding. Factors
considered in making ratings are soil characteristics, elevation,
slope, climate, snowpack, and frost hazard. Ratings are based
on current methods and practices of seeding, grass species,
fertilizer application and time of seeding.

Poor Probability of success is low. Seeding generally is not
successful and requires 3 or more reseedings and special
treatments.

Fair Success is likely on about 50 percent of area treated.
Requires one or two followup treatments. Seeding is usually
spotty, some areas become easily estabilished,  while others fail
completely.
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Good Probability of high success.
%?ii established within two years.

Seeding usual.3.y becomes
Little followup seeding

necessary.

Limitation to Cutbank Seeding This indicates the major
limitations to success of cutbank seeding.

Recommendations for Cutbank Seedin This indicates special
treatment to be given, when applicable, to increase the chance
of SUCCESS of cutbank seeding.

Suitability of Fill Slopes to Seeding This interpretation
indicates the probable success of fill slope seeding. Factors
considered in making ratings are soil characteristics,
elevation, slope, climate, snowpack, and frost hazard. Ratings
are based on current methods and practices of seeding, grass
species, fertilizer application and time of seeding.

POW Probability of success is low. Seeding generally is not
successful  and requires 3 or more reseeding and special
treatments.

Fair Success is likely on about 50 percent of area treated.
Gires one or two followup treatments. Seeding is usually
spotty; some areas become easily established, while others
fail completely.

Good Probability of high success. Seeding usually becomes
well established within two years. Little followup seeding
necessary.

Limitations to Fill Slope Seeding This indicates the major
limitations to success of fill slope seeding.

Recommendations for Fill Slope Seeding This indicates special
treatment to be given, when applicable, to increase the chance
of success of fill slope seeding. A statement indicates the
necessary requirements other than normal fill slope seeding
practices carried on by the Forest,
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SOIL  SURVEY PROCLDURES

Committee 8

The charges given this committee are:

Many soil scientists have differences of opinion as to how soil descriptions from
published soil surveys may bc used in preparing a descriptive legend. Consider and
propose prowdnres  for using soil descriptions front a published soil survey and
preparir-lg  an initial draft of the descriptive legend for an adjoining county or area
of similar soils of which the survey is being started.

Electronic equipment and automatic data processing procedures should be evaluated for
possible use to increase efficiency of soil survey procedures. At this stage, greater
emphasis is needed on studies to determine the feasibility of preparing series
descriptions, soil interpretations, and other parts of soil survey manuscripts applying
to any of the series in d discrete phase of a family. This should consider and prepare
reconlrliendations for use of such interpretations on the basis of families in lieu of
single interpretive sheets developed for each series for use in preparing soil survey
reports.

Consider nomenclature for nwing,  techniques and procedures for correlation and develop-
ment of soil interpretations for small scale maps (reconnaissance). Some attention
should be given to the field techniques of mapping, kinds of areas suitable for
reconnaissance type of olapping,  and design of mapping units where this type of mapping
is adequate.

Repot-t:

There is full agreenent on the need and desirability of using soil descriptions front
publishi!d surveys  in preparing descriptive legend material for new survey areas.
Generally the nrethods  and techniques are very similar.  Major steps include:

1. Rcvicw  and r-valuate previous war-k, field investigate if necessary for adequate
evaluation.

2. Review and evaluate present classification and correlation of series involved to
dctcrnline currrrlt status.

3. Design  mapping units for objectives of present survey area with maxinwm utilization
of previous material. It must be kept in mind that different areas,  even in the
sanlc survey,  niay have somewhat different objectives of the survey.

4. [luring progress of the survey, revise tht; descriptions as necessary to accurately
reflect  conditions in the survey area.

Specific techniques may vary but general  principles of application will hold. The
committee nlenlbers  fully fnclorw  the position on this subjcxt taken at the 1971 National
Mwting in Charleston, South Carolina. This position is stated on page 212 of the
proceedings of ttiat conference.

[lectronic  and automatic data processing for soil survey progran~  procedures is gaining
favor. Sonle units are b(!ginning to use ADP for storing and retrieving soil survey data.
Although not con~pletely  tested, prclininary indications are that the potential is
considerable. in the western states those reporting use of ADP are the Forest Service,
Region 5; Bureau  of Indian Affairs,
Technical Service Center.

Albuquerque Area Office; and Western Regional
Surely there are others who were not directly contacted by

this committee SUCII as ttle University of California with soil temperature data who are
using AIlP. There were  swcral  suggestions as to who could or should he doing ADP.

.



Suggestions included federal agencies, state colleges and experiment stations. It seems
reasonable that all of these should be involved. It is imperative that all who are
involved in the soil survey program assist by acquiring and furnishing to the ADP centers
the best information possible and that there be coordination.

Henry Homan,  Head, Cartographic Unit, Portland, presented additional information on AOP
at the end of this report.

kpparently  the idea of preparing sail interpretations on the basis of families or phases
of families rather than soil series is quite new for the response to this proposition
was quit? light. The Soil Conservation Service in the State of Oregon has experimented
sotme,  as has Nevada, in developing soil interpretations for their reconnaissance soil
surveys. Sow difficulties were encountered. The number of established soil series is
increasing as is the application of reconnaissance soil surveys. Automatic data
processing and using families or phases of families as the basis of soil interpretations
offer a potential for considerable saving in time and effort. For example, there are
nlany  instances where all series within one large family have the same or nearly the same
interpretations -- why duplicate time and effort in processing and coordinating
interpretations for each of these series. Recognizing that there are some problems with
family cyiteria, it seen~ worthwhile to continue to explore and test possibilities.

It is recommended that efforts continue to adapt all phases of the soil survey program to
ai%%ic  data processing and that progress in this activity receive more widespread
publicity so that it can receive greater support by all who are engaged in the soil survey
program.

The comnlittce recommends continued and more  widespread efforts to use families or phase--.----7
of fanlilies for the basis  of soil interpretations.

Although there was not complete understanding on what constitutes a reconnaissance type
soil survey, there was sufficient agreement to proceed on the definition in the draft
material for the Soil Survey Manual revision. There is one additional working principle
that should be adhered to for considering this committee report. It involves the concept
of soil surveys. There are other kinds of surveys such as geologic surveys, vegetative
surveys, physiographic surveys and others. For the purpose intended, these have validity
and are very useful. They are not ~oij_ surveys. They can contribute much useful
information to the making and the use of soil surveys but they are distinct. Soil surveys
attempt to delineate awas  or mapping units primarily on the basis of sail character-
istics; other kinds of infomiation useful to soil use and management may be recognized
and used to supplerlent soil characteristics.

field lnvestiqatiqn Techniques

It was gEnerally agreed that usual soil survey procedures of detailed survey are needed.
These include:

1.

2.

3.

4.

5.

6.

7.

Gathering and reviewing all available data such as soil surveys of similar or'
close-by areas, geologic, geomorphic. climatic and vegetative information for
the arfd.

Preliniinary  study of aerial photography.

Prelinlinary  field study of the area relating observable features with photo
imagery.

Preliminary delineation of similar areas, based on soils, landscapes, geology,
and vegetdtion.

Field surveying and describing as many delineations as practical using accepted
soil survey procedures.

Detail map sample areas and/or transect to determine composition of mapping
units.

Sanlple as needed for characterization, verification of classification,
interpretations, and for correlation.
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Since there are no niajor deviations proposed from already accepted methods and procedures,
the committee makes no recommendations.

Design of M~&JU_~J_~  (function of scale and landscapes)

There was gfneral  agreement that the design of mapping units should follow accepted soil
survey Practices. Mapping units should be designed to furnish the information for the
objectives of the survey and intended land use and management. This will vary
considerably, depending on present and potential land use. Mapping units should be
designed to furnish the users with adequate soil information and yet allow for rapid
completion of the survey.

Present procedures recognize the soil association as the primary mapping unit for
reconnaissance soil surveys. No comrlent  was received concerning the recognition of
complexes or undifferentiated groups as defined in Soils Memorandum-66. Apparently
there is full agreenlent on use of soil associations as the basis for designing mapping
units for reconnaissance soil surveys. No recommendation is made by the committee
because there  were  na proposals received for any changes to presently accepted methods
and procedures.

Tnere  is general but not complete agreenlent on how to name units. The majority favored
soil taxonomic names for sail areas, supplemented by miscellaneous land type nanles  for
non-soil areas. Soil taxonomic names ranged franl soil series or phases of soil series
where possible to higher categories of Soil Taxonomy, but at the lowest level practical.

Exanlples:  Balen  silt loa
Balen
Ualen  family
Typic Calciorthid, fine-loamy, mixed, mesic, steeply sloping
Typic Calciorthid, fine-loamy, mixed, mesic
Typic Calciorthid
Calciorthid

These could be used in combination with each other and with miscellaneous land types,

Proposals also included using descriptive terms to supplement soil taxonomic names.

Example: Mapping unit 1 is moderately deep, well-drained, medium textured
Cryoboralfs and Cryobarolls on gently sloping mesa taps.

It sews in legend desigrl we arc faced with some alternatives. Possible alternatives
arc!:

&!P?i!A. %!!!bol~ &wLI!3_!!!~tLNan~~~

HMB or 1 Galcn-Moriarty-Berina  association

2 Typic Calciorthids, fine-loamy, mixed, mesic-
Typic tlaplargids,  coarse-loamy, mixed, mesic-
Fluvents association

3 Moderately deep, well-drained Cryoboralfs and
Cryoborolls on gently sloping mesa tops
(More precise components and percentage canlposition
given in mapping unit description)

‘I Mapping unit 4.
(Components antl percentage composition given in
mapping unit description)

These are the niajor alternatives suggested to this cownittfe; there may be others worthy
of consideration. There  are also minor variations to the exact names given above that
uwuld  fall within the general concept given.

It appears that some guidelines are needed in naming mapping units of reconnaissance
soil surveys to obtain some degree of uniformity in usage and thereby reduce possible
confusion to a minimum.

127



!t 1s rfcom~i~endeethat  mapping units tor reconnaissance soil surveys be named In terms
o~T;iTser%s  and/or Soil Taxonomy except non-soil area which would be identified by
approved miscellaneous land type terms.

lJ~is~~a_l~so recormwnded  that a procedure be adapted for naming reconnaissance type mapping_~----
'units  that would generally make them distinct from more detail mapping units.

Describing the units and recognition of soil and/or other components of the unit not
?!lc!ud~~.d,~~!n~~~t~!il  ~n'!?w.!$LxnL~namf

There was nidjority but not complete agreement in the committee on this subject. There
MS good agrecnlent on describing soil areas as completely as possible in soil tens
supplewnted  as needed for clarity and completeness with other related information. Most
nwnltwri favored use of profile descriptions as part of descriptive legend. There was
less agret*ment on use of profile description in reports. Major inclusions should be
identified by a name if possible or briefly described and percent composition given.

It is recommended that no changes be made from presently accepted soil survey methods.____._~.__
and procedure;;fr  describing soil units and mapping units of reconnaissance soil surveys.

Cprr_flation  of soil units recxnized  at cats:cal  levelruher than soil series

There is a variation of opinion in the comnlittee on this subject. depending upon how the
"lapping  units are named.

Within the concept of soil survey as conducted in the National Cooperative Soil Survey.
sow degree of correlation is essential.

Soil correlation is the scientific method by which the set (or combination) of all the
significant characteristics of each soil is specifically compared with the sets of
characteristics of the already defined and named kinds of soils in the taxonomic system
and thereby thr soil gets its name and place in the system.

In actual operation soil correlation includes:

1. Standards for the descriptions of the characteristics of the soils and their
associated environments.

?. Definitions of kinds of soil as specific combinations of these characteristics
by synthesis of the descriptions of like soils.

3. Dewlopment,  maintenance, and continual revision of the system of soil
classification.

The deue~lopricnt  of Soil Taxonon~y, with its orderly categories above the soil series, has
furnished the basis for useful and practical reconnaissance type soil surveys in areas
where little soil knowledge is available.
subsequently isnprove all soil surveys,

To test and improve Soil Taxonomy and
it appears that soil correlation offers the best

and most practical route. Recognizing that sow new techniques may be desirable and
correlation n~dy consume some time, it would seem that over a period of time the efforts
would be well justified.

It is recontwendcd  that soil correlation continue on all recognized soil surveys and that
?~ff=<fi~<~t~?%d??n  the correlation process to expedite reconnaissance soil surveys to
meet their objective of furnishing soil information on extensive use areas in the shortest
time possible.



A. Design of Mapping Units

1. Question: What is meant by design of mapping unit?

Victor G. link referred t" Soils Memorandum-66 defining mapping units with
various taxonomic  components.

Discussion: Let the potential users  conmlent  on what they  need early in tilt,
survey so the nlapping  units can be designed accordingly.

2. lhere was considerable  floor discussion on th? use of undifferentiated groups
and complexes  in addition to associations. Soils Memorandum-66 was referred to
several tinws  to clarify definitions.

Conference participants were not in full agreement with definitions in Soils
Meillorandurl-66.

B. Naoling of Mapping Units

The following conlwnts  reflected the apparent majority opinion of participants:

I. If taxonomic units are defined and described only down to the soil family, they
should be named at this level and not be designated by a soil series name only.

2. Generally. nlapping  units should be set up at the family level and need not be
carried on down to soil series.

3. If there is no faniily presently recognized, a series must be set up to establish
recognition of the family.

4. Recognition of taxononlic units at family level to name mapping units does not
eliminate the need for modal profile descriptions.

C. Describing Mapping Units. etc.

Prtwnt procedures for soil surveys are to he followed.

D. Correlation of Soil Units

NO comnwnts fron, floor.

tlenry A. Holildn.  Head, Cartographic Unit, Portland, gave a slide presentation on the ADP of the
Cartographic Unit.

1. Interpretative AUP maps were shown.

?. Ortho-photography tmase is caroling s"on.

3. ADP systw diagraill  was shown and explained.

The conference approved the follob;ing motion:

Recommend  that Washington should include ortho-photographic quads in the new procedures "f
the nlanudl  and that full consideration be given ortho maps in purchasing photo coverage.

C"nmittc<! P report was acceptc'd  by tht! conference.

Hrn~bers of Conimittt!c  P, Soil Sul-vt~y Procedures:

Victor G. Link, Chairman, Albuquerque, New Mexico
L. N. Lavkulich, Vancouver, E. C.
A. G. Sherr-ell.  San Frdrlcisco. California
D. F. Rauer,  Denv.~r, Colorado
M. A. Fasberg,  Mostow,  Idaho
L. A. Bronaugh,  Albuqutl-que,  New Mexico, Discussion Recorder
J. F. Corliss, Portland, Or-egon
I!. h'. Hill, Portland, Or-egon
tl. A. Honan,  Portland, Oregon
A. J. Erickson, Salt Lake City, Utah
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The ron~mitrec recommends that  descript ive terminology be used in family names as B
f i rs t  preference,  such as  Typic Calciorthids, f ine loam, mixed,  mesie, s t eep ly  s lop ing .

Cowmit~ee  8 has nude r e c o m m e n d a t i o n s  on the naming of mapping unite at various levels of
of  the system. Their  second  proposal  most  closely approximates the desires of the  ma,ority
of the members of Committee  9.

I. l’hrrc is  a  dist inct  need to further eva lua te  f ami ly  c r i t e r i a  to d e t e r m i n e  w h e t
rtodif‘rations may br desirable L O  cope with  the  large number  o f  s i ng l e  s e r i e s  f ami l i e s .
These  s h o u l d  bc cons ide red  i n  r e l a t i on  t o  g r ea t  g roup  and subg roup  c r i t e r i a .

2. Interprr~tatians  at tbc level of the f ami ly  g roup  needs  tes t ing  on B f a i r ly  b road
scale by appraising possibi l i t ies  on completed surveys and by constructing legends
with mapping units  as phases of families. E a c h  s t a t e  s h o u l d  attempt  PO study at l ea s t
““c survey area in  each of  these s i tuat ions.

3. ‘Ittc commit tee should cantinue  to implement  these s tudies
S

Corisl i TV t cc Mr”,brrs

“I(. r. Lleucr “R. C .  Huff *R. F .  Nitchel

“ 3 .  I:. Rrown w. K. Knox P. c. SingleLo”

*T. B. Hutchings
Chairman
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T a b l e  1 .  Sail

Temp (‘Cl a t  5 0  cm

7/16/69 5
lO/lOf 69 4
7/15/60 7

10/15/68 6
7/16/69 6

10/10/69 5
4/15/60 5
7/15/68 11

10/15/68 7
l/15/69 1
9/13171 10
7116169 6

1011Of69 6
a/14/71 11
9/13171 11
4115168 4
?/15/60 10

10/15/60 7
l/15/69 1
9/2/71 3
912171 5
7/16/69 9

Al, of these soils except the Salamatof  seriee  are  in  southeastern Alaska.
in south-central Alaska.

T h e  Salemataf  soils are

Table 2. Soil Temperatures in Tropofolista,  Hawaii

__- -
Field Observations August 17. 19?i-

Depth soi1 -
Soil Elevation Tempe;eture Temperature

~~_~G!x!___ F a m i l y  _ Brief  DesCriDtion ( f e e t ) T a k e n  ( i n c h e s )  Readings

Lalaa” Dyeic, isameeic 2 LO S inches muck,  under - 6,900 S 13’C
lain by fragmental Aa lava 4,000 12 15 ’

Kiloa Dysic.  isothermic 3 to 12 inchea muck. under- 3.000 8 17 ’
lain by fragmental Aa lava

Keaukaha Dysjc, i sohyper - 3 to 10 inches muck, under- 1,000 12 21”
thermic lain by pshoehw  l a v a

Halama Dyeic,  lsohyper- 2 to 8 inches muck. under- 400 18 25 ’
thermic lain by fragmental Aa lava

Oplhlkaa Dysic, isohyper- 2 to 5 inches muck, over 400 12 25 ’
thermic pahoehoe lava



Table  3 . S o i l  Tempereturefi  i n  O r g a n i c  S o i l s  i n  t h e  S a c r a m e n t o - S a n  Joaqul”  D e l t a ,  C a l i f o r n i a .

___--__

S a i l Date~-

KinglIe  muck 10/l/70
2/19/71

Time

3 : o o  D.rn.

soil Temp
SO” Cm A i r  Temp

23’C
1 2 ’

Remarks

Mineral 6011

S/12/71
E/12/71
0/23/71~ 10:45  a.m.

11/19/71 12:30 p . m . IS”
11/19/71 12: 30 p . m . 12’

Kindgc “luck 9/21/70 21’
2119171 4:15 p . m . 100
0/23/71 1o:so a . m . 23’

Venice muck 9122170 19’
2/19/71 3:15 p . m . 90
8/12/71 21’
0123171 10:20 a.m. 21,’

11/19/71 1:30 p . m . 1 7 ’
u/19/71 1:30 p,m. 90

37DC T a l l  corn
370 Asparagus
220 T a l l  C O T”
200 Dry
20’ Flooded

27’ Tall  corn

37”
24’
20”
2 0 ’

ban annual soil temperatures c lose ly  approximate  water t e m p e r a t u r e s  in a d j a c e n t  c h a n n e l s .  T h e s e
are about  1 7 ° C .  with lows o f  7 ” to 10’  in win te r  and  h ighs  o f  about  24’C in s u m m e r .

d r y  m a t e r i a l s . I ”  additio”  the  terms e l a s t i c  ( f o r  v e t  a n d  moist aoils), g r a n u l a r .  a n d  m a s s i v e
would b e  u s e f u l .

P r e c i s e  d e f i n i t i o n s  a r e  n e e d e d  f a r  e a c h t e r m , a n d  a “ u m b e r  o f  o t h e r  p r o p e r t i e s  s u c h  as f i b e r  s h a p e
a n d  s i z e .  s t r e n g t h  o f  f i b e r s  r e l a t i v e  to t h e  c o h e s i o n  b e t w e e n  f i b e r s , a n d  t h e  s p a t i a l  orjentatio”
o f  f i b e r s  n e e d  to b e  d e s c r i b e d  s y s t e m a t i c a l l y . “e r e c o m m e n d  t h a t  t h e s e  s t a n d a r d s  b e  d e v e l o p e d  b y
a  n a t i o n a l  c o m m i t t e e  c o m p o s e d  o f  p e o p l e  w h o  a r e  e x p e r i e n c e d  i n  w o r k i n g  w i t h  o r g a n i c  s o i l s .

$arge 4 .S t a n d a r d  M o i s t u r e  Terminalo~y  f o r  O r g a n i c  S o i l s .- - - -

A  test a t  t h e  R i v e r s i d e  l a b o r a t o r y  i n d i c a t e s  t h a t , i n  general, p r o p e r t i e s  o f  o r g a n i c  s o i l  materials
s u c h  a s  c o l o r  o r  f i b e r  c o n t e n t  d o  n o t  change w i t h  c h a n g e s  i n  m o i s t u r e  c o n t e n t . Wo s a m p l e s  o f  d r y
O th>r‘za” m a t e r i a l  w e r e  w e t t e d  u n d e r  t e n s i o n s  o f  8 c m  ( w a t e r  f i l m s  s u r r o u n d  f i b e r s ) ,  3 0  c m  ( f i l m s
a p p e a r  o n l y  w h e n  o r g a n i c  m a t e r i a l  i s  c o m p r e s s e d  s l i g h t l y ) ,  a n d  6 0  c m  (no f i l m s  e v e ”  u n d e r  f i r m
c o m p r e s s i o n )  w i t h  “ o  r e s u l t i n g  e f f e c t  o n  c o l o r  o r  m e a s u r e d  f i b e r  p e r c e n t a g e .

F i e l d  o b s e r v a t i o n s  c o n f i r m  t h e s e  t e s t s  e x c e p t  i n  t h e  c a s e  o f  s p h a g n u m  m o s s  p e a t  a n d ,  i n  s o m e  i n s t a n c e s ,
p a r t i a l l y  d e c o m p o s e d  (hemlc)  s e d g e  p e a t . C h a r a c t e r i s t i c a l l y ,  p e a t  d e r i v e d  f r o m  s p h a g n u m  b e c o m e s
1  to 3  v a l u e  steps l i g h t e r  a n d  m a y  c h a n g e  1  o r  2  chroma  s t e p s  i n  e i t h e r  d i r e c t i o n  w h e n  m o i s t u r e  i s
pressed f r o m  t h e  p e a t . T h e  i n t e n s i t y  o f  c h a n g e  i s  g r e a t e r  i n  undecamposed t h a n  i n  p a r t i a l l y  o r
w e l l  d e c o m p o s e d  p e a t . S o m e  hemlc m a t e r i a l s  g a i n  one s t e p  i n  c h r o m e  w h e n  s q u e e z e d .  S o  f a r  a s  i s
k n o w ” .  t h e r e  i s  “0 c o r r e s p o n d i n g  c h a n g e  in a n y  o t h e r  p r o p e r t y .

Aerause  c o l o r s  i n  s o m e  organic s o i l s  d o  v a r y  vlth m o i s t u r e  c o n t e n t  (in f a c t ,  t h i s  v a r i a t i o n  i s  a
u s e f u l  a i d  i n  t h e  i d e n t i f i c a t i o n  o f  s p h a g n u m  p e a t ) .  i t  w o u l d  b e  d e s i r a b l e  t o  h a v e  s t a n d a r d  f i e l d
molsturr c o n d i t i o n s  f o r  a t  l e a s t  t h i s  m e a s u r e m e n t . We s u g g e s t  t h a t  colora  b e  d e t e r m i n e d  a t  t h e
paint a t  w h i c h  f r e e  w a t e r  f i l m s  j u s t  d i s a p p e a r  f r o m  f i b e r  a n d  o t h e r  s u r f a c e s ,  a n d  a g a i n  a f t e r  a s
much w a t e r  a s  p o s s i b l e  h a s  b e e ”  s q u e e z e d  o u t  o f  t h e  s a i l  w i t h  t h e  f i n g e r s .

A s  n o t e d  a b o v e ,  m o i s t u r e  c o n d i t i o n  must b e  s p e c i f i e d  in d e t e r m i n a t i o n s  o f  consfstence of sapric
~~t~ri~lr;. I t  i s  l i k e l y  t h a t  t h e  t e r m s  v e t  a n d  m o i s t  s h o u l d  b e  deflned  d i f f e r e n t l y  f o r  o r g a n i c
than f o r  m i n e r a l  s o i l s . W e  s u g g e s t  t h e  f o l l o w i n g :

W e t  - m o i s t u r e  f i l m s  v i s i b l e  o n  s u r f a c e s  o f  o r g a n i c  m a t e r i a l .

M o i s t  - m o i s t u r e  films v i s i b l e  o n l y  w h e n  s o i l  i s  c o m p r e s s e d .

The c r i t e r i a  f o r  r a t i n g  s o i l s  f o r  s u b s i d e n c e  p o t e n t i a l  t h a t  w e r e  d e v e l o p e d  i n  L o u i s i a n a  were t e s t e d
in the S a c r a m e n t o - S a n  Joaqui”  D e l t a  e n d  a p p e a r  to b e  s a t i s f a c t o r y  i n  t h a t  a r e a . T h e  r a t i n g s ,  wtl*cil
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S u b s i d e n c e
Potential

3. E. “rawn
K. c. Huff
E. 0. Knox
w. D. Ncttleto”
s. iaieger,  Chairnan
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A P P E N D I X  - REPORT  OF COHMITTEE  ON  HISTOSOLS

criteria for soil Classiffcatian:
S u b o r d e r s ,  G r e a t  C r o u p s ,  and S u b g r o u p s  o f  Histosols

This  paper p r e s e n t s  t a b u l a r  k e y s  a n d  s u p p o r t i n g  criteria f o r  t h e  i d e n t i f i c a t i o n  o f  s u b o r d e r s ,  g r e a t
grrrups,  a n d  s u b g r o u p s  of ‘Histosals. T h e  two t a b l e s  a n d  t w e l v e  c r i t e r i a  p r e s e n t  t h e  speclficatlons
f o r  classiflcatlo” in these c a t e g o r i e s  a c c o r d i n g  to rile soi1 classification s y s t e m  o f  the National
Cooperative  Soil Survey (soil Survey  Staff, 1970). G r e a t  g r o u p s  not r e p r e s e n t e d  in t h e  U n i t e d
S t a t e s  a n d  s u b g r o u p s  n o t  r e p r e s e n t e d  i n  t h e  1 3  w e s t e r n  states (Soi l  Families  of the U n i t e d  S t a t e s
a n d  Lbclr Imluded  Serlcs, S e p t e m b e r ,  1 9 7 0 )  a r e  n o t  i n c l u d e d .

The s y s t e m  o p e r a t e s  b y  d i v i s i o n ,  s t a r t i n g  a t  t h e  highest c a t e g o r y . I t  1s n e c e s s a r y  to i d e n t i f y  t h e
o r d e r ,  s u b o r d e r ,  g r e a t  group, s u b g r o u p , f a m i l y .  a n d  s e r i e s  in t h a t  s e q u e n c e ,  dawn t o  t h e  c a t e g o r y
o f  i”CereSt. .

The t a b l e s  in t h i s  p a p e r  a p p l y  o n l y  to soils  a l r e a d y  i d e n t i f i e d  a s  Histosols.  T a b l e  1 shows c r i t e r i a
f o r  s u b o r d e r s  a n d  Sreac  g r o u p s . T a b l e  2  s h o w s  crireria for subSraups. T a b l e  2  c a n  b e  u s e d  o n l y
f o r  t h e  ide”ti,fication  o f  s u b g r o u p s  w i t h i n  a  g i v e ” ,  p r e v i o u s l y  i d e n t i f i e d  greae group.

Except  f o r  Sulfihemists a n d  Sulfohemlsts. s o i l s  i n  Sreat groups  a n d  subSroups  not iocluded  1” t h e
t a b l e s  w i l l  b e  p l a c e d  int” the  r,@,t s u b o r d e r  in T a b l e  1 .

The t a b l e s  s p e c i f y  f o r  e a c h  c l a s s  t h e  c r i t e r i a  t h a t  a r e  r e q u i r e d  f o r  t h a t  c l a s s  (H a n d  A ) .  t h e
c r i t e r i a  t h a t  a r e  n o t  p e r m i t t e d  f o r  t h a t  c l a s s  CO), and the cricerla  t h a t  a r e  n o t  c r i t i c a l  in t h e
drfinilion o f  t h e  c l a s s  (N). The s y m b o l  A  i n d i c a t e s  t h a t  two o r  m o r e  c r i t e r i a  a r e  alternarives
a n d  t h a t  a t  l e a s t  o n e  o f  t h e  a l t e r n a t i v e s  i s  r e q u i r e d , F o r  oxample,  Fibrists  r e q u i r e  c r i t e r i o n  I,
a n d  a t  l e a s t  o n e  o f  criteria 2  a n d  4 . C r i t e r i o n  3  ia p e r m i t t e d  b u t  n o t  r e q u i r e d .  A  aoil that
sarisiies c r i t e r i a  1 , 3 ,  a n d  4  bur n o t  c r i t e r i o n  2  i s  a  Fibrisc. Satisfaction o f  c r i t e r i o n  1
eliminates Folist. F a i l i n g  c r i t e r i o n  2  elimI”ates  “one o f  t h e  s u b o r d e r s . Satisfaction o f  c r i t e r i o n
3  eliminates Saprist. S a t i s f a c t i o n  o f  c r i t e r i o n  4  e l i m i n a t e s  Hemisr ( a l s o  Folist a n d  Saprist).
T h u s ,  rhe s o i l  m e e t s  t h e  r e q u i r e m e n t s  f o r  Fibrist  and f o r  n o  o t h e r  s u b o r d e r .

I. Wet. Saturation  wlfh w a t e r ,  o r  w i t h  artlficia,  d r a i n a g e , f o r  6  m o n t h s  or m o r e  during t h e  y e a r .
(‘The Folist  s u b o r d e r  p e r m i t s  s a t u r a t i o n  w i t h  water f o r  o n l y  a  f e w  d a y s  f o l l o w i n g  h e a v y  rains a n d
re~quires.  vithin  a  d e p t h  o f  100 c m .  b e d r o c k  o r  f r a g m e n t a l  materials  w i t h  t h e  i n t e r s t i c e s  af l e a s t
p a r t i a l l y  f i l l e d  vlth o r g a n i c  m a t e r i a l s ) .

2. Fibric. Fibr.lc  soil  material d o m i n a n t  over hemfc a n d  saprlc soI1 m a t e r i a l s  I” t h e  s e c t i o n
b e t w e e n  3 0  a n d  P O  c m  d e p t h s  ( b e t w e e n  6 0  and 120  cm depths  i f  bu lk  dens i ty  of  the  organic  material
is l e s s  t h a n  0 . 1  S/cc to  a  depth  of  60 c m )  o r  berveen  L h e  s u r f a c e  a n d  t h e  s h a l l o w e s t  o f  (1) b e d -
r o c k ,  (2) a  m i n e r a l  l a y e r  t h i c k e r  t h a n  4 0  c m , o r  (3) 25  cm belcw the u p p e r  b o u n d a r y  o f  f r o z e ”
nnterial  2  months  a f t e r  t h e  sumer  s o l s t i c e  i f  a n y  o f  rhese a r e  a t  a  d e p t h  l e s s  t h a n  90 cm (120
C”l).

Fibric soil mster,al i s  a n  o r g a n i c  s o i l  m a t e r i a l  (1) i n  w h i c h  f i b e r s  o f  planr t i s s u e s  l a r g e
enou~ii  TO b e  r e t a i n e d  on a  1 0 0  m e s h  s i e v e  ( 0 . 1 5  mm o p e n i n g s ) ,  exclud,“S  l i v e  r o o t s  a n d  w o o d
fragments  more  t h a n  2  c m  across t h a t  cannot b e  c r u s h e d  a n d  s h r e d d e d  in the  fingers, co”stItute
213 or mnrc o f  t h e  o r g a n i c  v o l u m e  a n d  a f t e r  r u b b i n g  b e t w e e n  t h e  fingers abo”t 1 0  times constifute
L/10  o r  m o r e  o f  the o r g a n i c  volume. a n d  (2) which y i e l d s  a s o d i u m  pyrophospbate  e x t r a c t  w i t h
value a n d  chmma  of  7/l,  712,  8/l, 812.  o r  813 w h e n  a b s o r b e d  o” w h i t e  chromatoSraphic  p a p e r .

3. Hrmlc. Hemic s a i l  m a t e r i a l s  d o m i n a n t  o v e r  fibric a n d  sapric s o i l  m a t e r i a l s  in t h e  s e c t i o n
be tween  the  depths  of  30  and  PO cm (be tween  60  and  120  cm depths  i f  bu lk  densicy of  the  organic
saterial is  less  than 0 . 1  S/cc  L O  a d e p t h  o f  6 0  c m )  o r  b e t w e e n  t h e  s u r f a c e  a n d  t h e  shallowesr  o f
(1) b e d r o c k ,  (2) a  m i n e r a l  l a y e r  t h i c k e r  t h a n  4 0  c m , o r  (3) 25  cm below t h e  u p p e r  b o u n d a r y  o f
f r o z e n  naterlal  2  months afr~er the Sumner  solstice i f  a n y  o f  these a r e  a t  a  depth l e s s  than 9 0  c m
(120  C”>).

137



&mic soil m a t e r i a l  i s  a n  o r g a n i c  s o i l  m a t e r i a l  i n t e r m e d i a t e  b e t w e e n  fibric a n d  sapric s o i l
material.

Saprlc s o i l  ma, is a” o r g a n i c  s o i l  m a t e r i a l  ( 1 )  i n  w h i c h  f i b e r s  c o n s t i t u t e  l e s s  t h a n  l/3
o f  t h e  o r g a n i c  v o l u m e  or a f t e r  r u b b i n g  c o n s t i t u t e  l e s s  t h a n  l/l0 o f  t h e  o r g a n i c  vclum~, a n d  ( 2 )
w h i c h  yields a s o d i u m  pyrophosphare e x t r a c t  vlth v a l u e  l e s s  or chroms g r e a t e r  t h a n  511, b/2, or
713  when absorbed on whi te  chromatographic  p a p e r .

4. S p h a g n u m .  Fibric so i l  mate r ia l  wi th  3/4 “I m o r e  o f  t h e  f i b e r  v o l u m e  d e r i v e d  f r o m  s p e c i e s  o f
%h*E t h r o u g h o u t  t h e  o r g a n i c  s e c t i o n  t” a  dep th  of  90  cm or to a l e s s e r  d e p t h  2 5  c m  b e l o w  t h e
u p p e r  b o u n d a r y  o f  f r o z e n  m a t e r i a l  2  m o n t h s  a f t e r  t h e  s u m m e r  s o l s t i c e .

5 . Isotemperaturc.  Mean a n n u a l  s o i l  t e m p e r a t u r e  o f  8 ° C  or m”re a n d  l e s s  t h a n  5-C o f  d i f f e r e n c e
b e t w e e n  m e a n  summer and  mean  win te r  sa i l  t empera ture  a t  a depth of 30 cm or i m m e d i a t e l y  a b o v e
shallauer  b e d r o c k .

.

6 .  B o r e a l . M e a n  a n n u a l  s o i l  t e m p e r a t u r e  l e s s  t h a n  8 ° C .

. 7 .  CryilL. Mean  a n n u a l  sail  tempeWuIe  lens t h a n  8’C  a n d  ( 1 )  froze” i n  B”m”  layer  2  rn”nths after
t h e  s u m m e r  s o l s t i c e  w i t h i n  a  d e p t h  o f  1 3 0  c m  ( 1 6 0  c m  i f  b u l k  d e n s i t y  o f  t h e  o r g a n i c  m a t e r i a l  i s
l e s s  t h a n  0 . 1  g/cc t” a depth o f  6 0  c m )  a n d  a b o v e  b e d r o c k  or (2)  never frozen b e l o w  5  c m .

8 . Pergelic. Mean  annua l  so i l ,  t empera ture  l ess  than O ’ C .

9. Fl”W*tic. TV” o r  more  thin, c”ntin”““s  mineral l a y e r s  o r  a t  l e a s t  o n e  mineral  l a y e r  frum 5
t” 30 c m  t h i c k  w i t h i n  t h e  o r g a n i c  m a t e r i a l  b e t w e e n  t h e  d e p t h s  o f  3 0  a n d  1 3 0  c m  ( b e t w e e n  6 0  a n d
1 6 0  cm i f  bu lk  dens i ty  o f  the  organic  mater ia l  i s  l ess  than  0 .1  g/cc to a depth of 6 0  c m ) .

I O .  Limnic. O n e  DT m o r e  limnlc l a y e r s  ( m a r l ,  diatomsceous  e a r t h . or coprogenous  e a r t h ,  a l s o  c a l l e d
s e d i m e n t a r y  p e a t )  5  c m  o r  more  t h i c k  w i t h i n  a d e p t h  o f  1 3 0  c m  (160  c m  i f  b u l k  d e n s i t y  o f  t h e
o r g a n i c  material  is l e s s  t h a n  0 . 1  g/cc to a depth o f  6 0  c m ) .

11. Lithi”. H a r d  b e d r o c k  within a depth of: Folist s u b o r d e r : 1 0 0  c m .  O t h e r  s u b o r d e r s : 130 cm
(160  c m  i f  b u l k  d e n s i t y  o f  t h e  o r g a n i c  m a t e r i a l  i s  l e s s  than 0 . 1  glee to a d e p t h  o f  6 0  c m ) .

1 2 .  Terric. At l e a s t  one m i n e r a l  l a y e r  3 0  c m  or m o r e  t h i c k  with its upper  b o u n d a r y  b e t w e e n  t h e
d e p t h s  o f  3 0  a n d  1 3 0  c m  (60 a n d  1 6 0  c m  i f  b u l k  d e n s i t y  o f  t h e  “rganlc m a t e r i a l  i s  l e s s  t h a n  0 . 1
g/cc t o  a  d e p t h  o f  6 0  c m ) .

Tab le  1 . C r i t e r i a  f o r  Subarders and Great C r o u p s  o f  Histosols i n  t h e  U. S .

CriteIi.5---~-----__1 2 3 4 5 6 _~.7- ___,,~

Wet Fibric Hemi c Sphagnum IS”temp Boreal Crylc
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tome to Las Cruces. It was also noted that the opportunity to observe and study soils in
Hawaii would contribute greatly to the overall knowledge of soils by soil scientists of the
group. As a result of the discussion, the group voted to accept the Hawaii invitation but
also chose Tucson, Arizona. as an alternate location.

The Thursday afternoon session began with Camnittee  9 - Soil family criteria report. This
was followed by a discussion by John E. McClelland, Principal Soil Correlator,  Lincoln,
Nebraska, on Soil Temperature and Moisture Parameters Affecting the Soil Classification
System. After the report by Comnittee  10 - Handling soil survey data, J. M. Williams
summarized the conference. It was then adjourned.
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WESTERN  REGIONAL TECHNICAL WORK-PLANNING CONFERENCE
OF TIC?

COOPERATIVE SOIL SURVEY
L4s CRUCES, NEW MEXICO

JANUARY 26-30, 1970

REPORT OF COMMITTEE 1
APPLICATION OF THE NEW  SYSTEM OF SOIL CLASSIFICATION

T h e  C o n f e r e n c e  S t e e r i n g  C o m m i t t e e  a s s i g n e d  t h e  f o l l o w i n g  c h a r g e s  to t h i s  C o m m i t t e e :

I. C o m p l e t e  a s s i g n m e n t  o f  c r i t e r i a  u s e d  t o  d i f f e r e n t i a t e  s e r i e s  w i t h i n  f a m i l i e s .

2 .  P r o p o s e d  c r i t e r i a  f o r  n a m i n g  m a p p i n g  u n i t s  a t  t h e  f a m i l y  o r  h i g h e r  c a t e g o r i e s .

T h e s e  c h a r g e s  r e p r e s e n t  u n f i n i s h e d  business o f  t h e  l a s t  r e g i o n a l  c o m m i t t e e  o n  t h i s  s u b j e c t .  T h e
l a s t  r e g i o n a l  c o m m i t t e e  f u n c t i o n e d  a s  a w o r k i n g  c o m m i t t e e  f o r  sometime a f t e r  t h e  l a s t  c o n f e r e n c e .
T h e  P r i n c i p a l  S o i l  Correlator  p r o v i d e d  t h e  c o m m i t t e e  w i t h  s u m m a r y  s h e e t s  s h o w i n g  d i s t i n g u i s h i n g
c h a r a c t e r i s t i c s  o f  soil s e r i e s  w i t h i n  m o s t  o f  t h e  l a r g e r  f a m i l i e s  i n  t h e  western s t a t e s .  T .  B .
Hutchings,  pas t  chariman,  and m e m b e r s  o f  h i s  c o m m i t t e e , i n  c o o p e r a t i o n  With s t a t e  corre1ators,
e x a m i n e d  t h e  s e r i e s  w i t h i n  e a c h  o f  t h e  f a m i l i e s  a n d  l i s t e d  t h e  c h a r a c t e r i s t i c s  u s e d  to d i s t i n -
g u i s h  b e t w e e n  t h e  s e r i e s  w i t h i n  e a c h  f a m i l y  a n d  t h e  f r e q u e n c y  w i t h  w h i c h  e a c h  c h a r a c t e r i s t i c  w a s
u s e d .

T h e  p a s t  c o m m i t t e e  f o u n d  t h a t  g e n e r a l l y  s e r i e s  s e p a r a t i o n s  w i t h i n  f a m i l i e s  w e r e  b a s e d  on a  c o m -
b i n a t i o n  o f  two or  more factors. S e l d o m  w a s  sepration b a s e d  on a  s i n g l e  f a c t o r .  C o l o r ,  t e x t u r e
o f  t h e  c o n t r o l  s e c t i o n ,  c o a r s e  f r a g m e n t  co,,tent, c a l c i u m  c a r b o n a t e  c o n t e n t ,  d e p t h  to b e d r o c k  o r
c o n t r a s t i n g  m a t e r i a l s ,  t h i c k n e s s  o f  solum, s t r u c t u r e  i n  t h e  c o n t r o l  s e c t i o n ,  e n d  r e a c t i o n  w e r e
u s e d  m o s t  f r e q u e n t l y  i n  d i f f e r e n t i a t i n g  b e t w e e n  series w i t h i n  t h e  s a m e  f a m i l y .

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

F a c t o r s  S e p a r a t i n g  S e r i e s  W i t h i n  F a m i l i e s  ( n u m b e r s  i n d i c a t e  f r e q u e n c y ) :

T y p i c  Xerochrepts - c o a r s e - l o a m y ,  m i x e d ,  m e s i c  family”
T e x t u r e  o f  c o n t r o l  s e c t i o n
D e p t h  to b e d r o c k
Color  v a l u e

T y p i c  “itrandepts  - a s h y ,  m e s i c  f a m i l y
Moistur’~  r e g i m e
T e x t u r e  o f  c o n t r o l  s e c t i o n
D e p t h  to b e d r o c k
B u r i e d  B e  h o r i z o n

T y p i c  Vitrandepts  - cindery, m e s i c  f a m i l y
M o i s t u r e  r e g i m e
Mallic  cpipedon
Mineralogy
T e x t u r e  o f  c o n t r o l  s e c t i o n
R e a c t i o n
T h i c k n e s s  o f  sola

T y p i c  Cryochrepts  - c o a r s e - s i l t y .  m i x e d  f a m i l y
T e x t u r e  o f  c o n t r o l  s e c t i o n 1
Depth t o  b e d r o c k 2
Reaction )
Base s a t u r a t i o n )
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Dystric Cryandepts  - thixocropic  f a m i l y
Incipient horizons 1
Thickness of Al horizon 1
M i n e r a l o g y  ( a s h ) 1

Typ ic  Torriorthents  - coa r se - loamy ,  mixed ,  calcareous,  music fami ly
Texture  of control  s e c t i o n 3
soil InOisLUre  r eg ime 4
Color 1
Reaction 1
D e p t h  to contrast ing material 2
CSCO3  conrent 1

Typic Argiust0lls - fine, mantmorillclnitic,  m e s i c  f a m i l y
Depth to bedrock 1
Calcic horizon less  than 20” 1
Calcic h o r i z o n  more than 20” 1
COlW 1

Typic  Haplargids - f ine-loamy, mixed,  thermic  fami ly
Depth to bedrock 1
T h i c k n e s s  o f  solum less than 20” 1
Thickness of salum more than 20” 11
Calcic horlzo”
Ca horizon 4”
C a r b o n a t e  content  (profi le) 3
Coarse fragments less than 15% 9
Coarse fragments more than 15% 3
Color of control  s e c t i o n 12
Percent  sand in  control  sect ion
less than  50% 2

Percent  sand in control  sect ion
more than  50% 9

Salinity 1

Typic  Calciorthids - coarse-loamy, mixed,  mesic family
Coarse fragments 2
Color 2
parent  marerinls 1
Texture  o f  con t ro l  8eccio” 1
Reaction 2
CSC03 content 3

typic ~aplorerolls- coarse-loamy, mixed,  mcsic  family
Soil  depth 6
Coarse fragments 10
Color 7
parent  materials 5
excure of control  s e c t i o n 3
Solum thickness 3
Reaction 3
Moisture  reSime 6
Structure in control  s e c t i o n 3
ConCrnsting  ma te r i a l s 6
C&O3 6

Typic  Haploxerolls-  loamy-skeletal ,  mixed. mcsic family
Coarse fragments 6
Color 6
Texture  of control  s e c t i o n 3
Solurn  thickness 3
React  ion 6
Moisture regime 4
contrasting materials 4
cac03 contene 6
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T y p i c  A r g i x e r o l l s  - fine, montmorillo”itic,  f r i g i d  f a m i l y
Soil depth 3
Coarse  fragments 5
Color 14
Parent  materials 4
Texture of control section 2
Solurn  thickness 4
Reaction 3
C&cl3 content 1
s tructure 1

Calc ic  Argixero l ls  - f ine- loamy,  mixed,  mesie family
Coarse  fragments 4
Color af cantrol  s e c t i o n 6
Texture  Of control  section 7
Solurn  thickness 3
React,“” 4
C&03  content  “I depth  to  carbonate 4
Str”Ct”r.? 3
Moisture regime 7
Depth to contrast ing  mater ia ls 5

Typic  Dystrandepts  - a s h y ,  isomesic  f a m i l y
TeXt”Ie 5
structure 7
CO”SiSt‘?“Ce 5
Chroma  (ON content) 3
Coatings 5

Typic  Haplumbrcpts~  - f ine- loamy family
Soil depth 3
Color 2
Parent materials 4
Reaction 2
Solurn  thickness 3
Drainage 1

Calcic  Haplaxerolls  - coarse- loamy,  mixed,  mesie f a m i l y
Soil depth 3
Perent  materials 3
Cm3 COntent 3
Coarse  fragments 3
COlOX 5
TeXt”rE 3
Drainage 2

Color 60
Texture  of control section 47
Coarse fragments 42
Calcium carbonate content 38
Depth  to bedrock or contrasting materials 35
Thickness  o f  solum 28
StrUCtUre i., c o n t r o l  s e c t i o n 26
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Factor  Evaluated (Cont inued)

Reaction or b a s e  6tat”s’
Nineralogy
C0tISiSte”Ce
Percent sand
Organic horizon
Coatings
Drainage
Salinity
Buried Bt horizon
Wollic epipedon

In addit ion to the factors  used to different iate  ser ies  within the 68”~  f ami ly  r epor t ed  by  the
lest committee, the following were reported by this committee:

In  f ine  f ami l i e s ,  s i l t - s and  r a t io s
Size of coarse fragments--less than 10 inches and more than 10 inches
Calcareous vs. nonca1careous
Kind of underlying rock
lanellae in B2t h o r i z o n
Thickness of horizons
Diagnost ic  horizons when not  recognized at higher levels--calcic, gypsic, cambic,  slbic
Silica pans
Clay content  in  f ine famil ies-- less  than 50 percent  end more than 50 percent
Glacial till VS. o the r  m ixed  unconso l i da t ed  ma te r i a l
Hard fragments and soft fragments

The committee feels  that  al l  of  the characteris t ics  l is ted above may be val id cri ter ia  for
dis t inguishing between ser ies  within the same family. This, of course, depends upon the combi.
nat ion and degree of  expression of  other  character is t ics .

The committee considered possible alternatives for naming mapping units at the family level.
These included:

1. Using the name of an important eerie8 within the family.

2.  Using the complete  family name,  i .e . ‘Ashy  over loamy-skeletal ,  mixed, fr igid Typic
Vitrandepts.”

3.  Developing a  systematic  nomenclature to identify families.

The f i rs t  two al ternat ives  have been used to date . The first alternative was used in Hawaii
under  the 1938 sai l  c lassif icat ion system. This  worked out very well .  Plantat ion people,
Universi ty research scient is ts  and other  technical  people accepted i t  and found i t  very useful .
Mwt of the soil research in Hawaii is based on soil families named in terms of an i m p o r t a n t
series  in the family within the 1938 soi l  classif icat ion system. The soi l  famil ies  in Hawaii
under  the new system of  classif icat ion do nof coincide with the previous famil ies.  This  is  caus-
ing confusion among users of soils information. However, this problem can be expected under
these condit ions. This is  probably the only case in the country where this  s i tuat ion exis ts .

Alternative “2” was used in the Central Lahontan  River  Basin Survey (Nevada and California)  and
all  reports  indicate that  i t  is  working quite  well .

The commit tee  has  no experience or suggestlone  on alternative “3”.

The  committee did not agree on which al ternat ive is  best . All members did agree that there are
advantages and disadvantages in using any one of the alternatives. I t  a lso agreed that  unti l  a
standard system is  agreed upon and adopted nat ional ly,  e i ther  al ternat ive “1” or “2” may be used
depending on the preference of chose making and using the particular survey.

The committee agrees that mapping units above the family level should be named in terms  of the
c la s s i f i ca t ion  system  such as Mollisols, Ustolls, Hap lus to l l s ,  or T y p i c  H a p l u s t o l l s .
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The commit tee  agrees  that the use of phases in the names of mapping units of families and h i g h e r
c a t e g o r i e s  can c losely paral lel  the use of  phases of  8011  se r i e s . F.X example,  a slope phase of
a family could be a subd,ivision  of the family based o” differences in s lope that  are s ign i f i can t
to  man’s  use or management of the soils in the family. Phases can be used at any ca t egor i ca l
l e v e l .

Conference adopted committee report.

Conference approved cont inuat ion of  commit tee  with charges to be assigned by next  conference
steer ing committee.

Notes 0” Discussion During Presentation of Committee Report:

Giese - M o n t a n a  separates series in Argids with IO-inch solurn  fran those with more t h a n  I O - i n c h
solum.

u - Wyoming  and Colorado we 15-inch solum thickness  ra ther  than 10 inches  to  separate  ser ies .
B3ca is considered part  of  solum. If  solum is  less  than 15 inches thick,  plaring will  not  leave
enough of solum to be recognized. Difference between Montana and Wyoming and Colorado is one of
defini t ion more than anything else .

m - I’ve seen f ields plowed to depths  of  8 inches far  20 years that  s t i l l  retained clayey
peds of the BZL horizon within the Ap.

Smith  - If  solum is chin  and argillic ho r i zon  i s  ob l i t e r a t ed  by  p lowing ,  t he re  i s  no a rg i l l i c
horizon.

&i& - Thickness of solum seems to be a local  problem.

SmiCh - Le t  p r inc ipa l  correlators g e t  t o g e t h e r  a n d  s e t t l e  it.

Calcareous “6. noncalcareous  solurn:

Hutchinns  - Problem is the amount of lime that would be detrimental to craps. With more than two
percent  l ime there 18 evidence of  problems with phosphate availabil i ty.

Simonson  - Maybe more rhan and less than 15 percent Cm203  equivalent would be a good break for
se t t i ng  apa r t  s e r i e s .

e- Problems with calcareous soils are usual ly not  because of  carbonate i tself  but  are
usual ly associated with other  things.

K ind  o f  unde r ly ing  r ack  BB  cri teria for  series separat ion within families:

Wi l l i ams  - The Director  of  Soil  Classif icat ion and Correlat ion saye that  underlying rock is  not
s e r i e s  c r i t e r i a . Could recognize phase difference. Differences in soi l  mineralogy are series
c r i t e r i a .

Flach - If thereis difference in rock then there should be difference in mineralogy.  A miner-
alogy study should be made.

L. D. Giese, Chairman
K .  E. Bradshaw
J. E. Brow”
0 .  “. Chenoweth
‘I’. B .  Hutchings
8 .  C. Kronenberger
H.  Sat0
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“ESTEW REGIONAL  TECHNICAL WOW-PLANNING CONFERENCE

OF THE

COOPESATIVE  SOIL SURVEY

Las Crucea.  Nev Mexico
January 26-30, 1 9 7 0

Report of Committee 2
soi]. Structure  and Fabr ic

l‘wo charges were Siven to the committee:

1.  Considerat ion of  the cr i ter ia  for  ident ifying cambic horizons.

2 .  Consideration  of the essential i ty o f  c l a y s k i n s  e s  diajinostic f e a t u r e s  o f
erSillic horizons.

In addition. the effects of cicada nymph burrows in soils were discussed end the
re l a t ion  o f  so i l  str”ct”re t o  p e r m e a b i l i t y  class is s”SRested  for investiSation.

Criteria for  Identifying Cembic  H o r i z o n s

T h e  cembic  h o r i z o n  (5) is formed by al terat ion of  psrcnt  material in plnce, hut  no t
by illuviation. It  is  located immediately below one of the diagnostic epipedons,  or et
the surface i f  there  ia no Al h o r i z o n . T h e  cenblc  horizon  m”et extend at least 25 cm
b e l o w  t h e  s u r f a c e ,  h e w  text”res of losmy very f ine send or  f iner ,  and contain come
weatherable  minerals . I t  i s  de l imi t ed  a s  no t  meetinS  the cr i ter ia  for  the other  diaS-
nostic h o r i z o n s ,  fregipans or duripans. Svidence  of elteretion is  expressed by one of
the followinS  forms:

1 .  D o m i n a n t l y  Sray c o l o r s  imdistely belw an uribrie or mollic epipedon or “<thin
50 cm of the surface on ped feces or in the matrix if peds ere a b s e n t .

2. Stranper chromss or r e d d e r  h u e s  t h e n  t h e  u n d e r l y i n g  h o r i z o n s .

3. Evidences of remove1 of carbonates. Part icularly.  the carbic horizon shows less
cerbonate than the underlying 2 horizon.

In addit ion,  et  least  half  the vallrme  c o n t a i n s  n o  r o c k  s t r u c t u r e  (incl”dinS  f i ne
stretifications of  unconsol idated sediments) .

DiSCUSSiO"

1. Soil  str”ct”re is generally a characteristic of  the cambic horizon end is  nor-
ma l ly  expec ted  to  deve lop  in place of rock str”ct”re ““less the texture is too coarse.
Ilowever,  absence of  rock str”ct”re rather  then presence of  any form of coil str”ct”re is
t h e  c r i t e r i o n  s t a t e d  i n  t h e  summary of characterfatics  (5. p. 27). A  q u e s t i o n  m i g h t  bc
raised whether  paragraph 4 under  “Features  cnmnon  to cambic horizons” needs  chanfiing  to
conform with the change in item 2 of the summary. Hauewr, confusion on this p o i n t
seems  unl ikely.  and i t  is  vel l  to emphasize the usual  presence of  soi l  ~tr”ct”re.

2. Soil etr”ct”re, combined with absence of  rock str”ct”re can be the only triter-
ion for the cembic horizon if carbonates ere absent  f rom the parent  mater ia ls  (5,  para-
graph 2, p. 27). Thus,  soil  atruct”re a lone  i s  de f in i t i ve  c r i t e r ion  in  some  s o i l s ,  b u t
i n  o t h e r s  with s i m i l a r  str”ct”re but calcareous,  i t  is  not .

3 .  The def ini t ion of  the  cambic h o r i z o n  i n c l u d e s  t h e  s t a t e m e n t  (5, paregraph 1,
p. 27) thet  “carbonates  have been redistr ibuted and part ly  or  complerely removed as evi-
denced by solut ion pi t t ing of  11mesto”e  pebbles, end by the presence of an underlyine
horiron  containing  much  lamer amounts  g cnrbonetea  that the soil nwrpholopy  s h o w s  h a v e
b e e n  reprecipireted in the soil?--
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A more specific statement such as the following might be useful for the part under-
lined above, if for some  reason the r.ambie  horizon cannot include some horizons of m a x i -
mum carbonate accumulation  ae dincussed  below. “--an underlying hori~oe containing  e
macroscopic ecc,,mulntion  of carbonates--“.

However.  this queaion  could be raised. why cannot  harirona  of maximum carbonate
accumulation with too little carbonate for the calcic horizon (15% or less CaCOj equiva-
lent) be included in the cwbic horizon and the soils (where lacking other diagnostic
horizons that would take precedence, such as argillic horizons) be designated Cembnrthids? ’ ,
The cambic horizon already includes horizons with sccumulations  of illuvial clay that are
too slight for the argillic horiro”, as well as horizons with 8ome  carbonate above the
horizon of maximum accumulation in Calciortbids  end Peleorthlds.  f.,%y  not expmhe def-
inition of the cambic  horizon to include horizons of maximum eccrrmvletion that arc too I
slight for a calcic horizon? This would Increase the pedogenic territory occupied by the
Camborthids, and would remove some soils with distinct pedogeoic horirons from the
E”tiSOls.

4. The restrictions in definition of csmbic horirons lead to some rather arbitrary
distinctions between similar sails. Some ramifications resulting from the cambic horizon
definition “re: a) Some soils with evidence of pedogenesis  axe placed in the Entisols
hecause  they are too coarse-textured. Others do not qualify 8s Camborthids because hori-
rons  of q aximvm carbonate  are too shellow  (less than 25 cm). b) There are relatively few
Camborrhids  because mnny soils with cambic  horizons have underlying calcic or petrocalcic
horizons or duripans within 1 m of the surface. c) Soils having psrent  material colors
with chromas  of less than 2 may be Inceptisols if wattled. Other mottled soils may be
Cntisolo.

The comnlttee  has no specific recommendation other than that the discussion above be
considered in future revisions of the criteria.

The Esseotiality  of Clay Skins as Diagnostic Features of Ar~illic  Korirons

Oriented  clay skins on ped surfaces end in pores accompanied by R clay incresse  in
the B horizon are the best indicators of illwial  clay ecclrmulatio”  under many conditions.
Ilowever,  under certain conditions, the identification of illuvial clay as clay skins is
not possible. Also, the field identification of clay skins has sometimes  not been sub-
stantiated by subsequent thin-section observations.

Listed below are some portions of the criteria for the argillic horiro” (5) with
reference to clay skins:

1. Elasaive  soils - require bridging of oriented clays between sand grains “nd in
some pores.

2. Soils with pcds - oriented cleye i” 1 percent or more of the cross section
ore sufficient evidence of illuvial clay with or without clay skins present.
Thin sections are needed to confirm this.

3. Clay skins may be absent if the illuvial horizon is clayey vith 2:l lattice
clays provided there is evidence or pressure by swelling and there are uncoated
sand or silt grains in the overlying horizon.

Discussfon

Recent studies (1) (2) (4) have indicated that horironn of clay accumulation in
soils of the desert regions generally do not show clay skins presenf on ped  surfaces.
The sandy  soil* are often massive with oriented cl”y present as bridging  and caeti”~.s
betueen  and around @and  proins. Distinct coatings of oriented clay on sand r.rai”s and
pebbles ere characteristic of the argillic horizon in these dry regions. :laxin”m  erpres-
sion of the oriented coatings in the clay maximum ia take” as evidence of illuviatio”.

Clayey soils with monnorillonitic  clays. considered to have y.t horizons, have been
observed under thin section to lack clay skins. The recent peper by Xettleton. s &.
(4) svggests that srress due to shrink-swell from moisture cha”p.es  co” destroy illuvfal



c lay  coa t ings .

The commit tee concludes that  cr i ter ia  for  the a?RilliC horizon are  adequate  to allw
soils  without  clay skins but  that  have  othet  evidence of  illwial clay,  to be placed in
appropr i a t e  c l a s se s  that ref lect  their  genet ic  development . Possibly some soils  that  are
~eneticelly like Inceptisols may also meet  these requirements  for  the arfiillic h o r i z o n .

Effects  of  Cicada Numph  Burrars on Soils

Cicada nymph krotovinas have been reported in soils of Idaho. Utah. and Nevada (3)
and h a v e  b e e n  observed in  Montana,  Oregon and in paleasols in NW Mexico. Soils In a”
a r id  or semia r id  c l ima te  with Rood drainage,  deep,  s i l ty textured profi les  end 10~  b u l k
dens i ty  were reported by Hugie end Paasey  (3) as favored habitat  for  cicada nymphs.

The  f i l l ed  burrows  in soila are cem+posed of materiel s imi l a r  t o  t he  ho r i zon  ma t r i x
in which they occur. but some analyses suggest  they have a prenter  content of available
P .  T h e  k r o t o v i n a s  Se”er&ly appea r  a s  cy l ind r i ca l  peds 0.5 to 1 .5  inches  lank and 0 .3  to
0.75 inches  in  diameter  (3) . Roots and moisture ro”ement  have  been observed to be con-
centrated around the sides of the burrows. The structural units often become cemented
with carbonate  (Idaho and Utah)  or  s i l ica (Oregon),  and form hard-in-place zones  more
resis tant  to  dis turbance than cwerlyinfi or ““d.XlyinS layers. and generally  b e t w e e n  1 2
and 30 or 40 inches in depth. These nodules have been called durinodes  when  cemented
with s i l i c a .

T h e  c o m m i t t e e  feels that some official designation is needed far describinR  these
s t r u c t u r e 1  u n i t s . “Cyl indr i ca l  b locky”  s<ructure  with Rredes  and classes as etated for
a”SUlat  and subangular  blocky in the Soil Survey Nanual (USDA ASr. Ilandbook 18. 1951) was
sugp,ested  by Llu$ie a n d  Passey  ( 3 ) .  T h e  committee  reeonmends  t h a t  “cyllndroid”  be subnti-
tuted for “cylindrical  blocky” and these burrow fi l l ings should be treated as special
f ea tu r e s  o f  so i l  ho r i zons . C o n s i s t e n c e  s h o u l d  also be reported for these cylindroide.
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Soil  Structure and Permeabil i ty Class

The committee did not discuss this subject in detail. but we consider it to be an
important  topic  for  fur ther  considerat ion.

Pe rmeab i l i t y  c l a s se s ,  de f ined  in  te- of rates for  saturated cores in the laboratory.
a r e  cons t an t ly  u sed  i n  so i l  su rvey  as a basis fo r  so i l  i n t e rp re t a t ions  o f  su i t ab i l i t y  fo r
septic  tanks and irr igat ion end drainage pract ices. *et,  we a r c  obtai”*nC  little pe*-
mability test  date  for soils a n d  a p p a r e n t l y  have no reliable method  for makin,? t he  de -
terminat ions in the laboratory. On- s i t e  t e s t  metbads  are not  easi ly related to t h e
permeabili ty classes 8s defined end standards for field-LestinS methods are n e e d e d .
AlthouSh soil structure and porosi ty are related to pe rmeab i l i t y ,  t ex tu re  i s  o f t en  t he
main considerat ion in est imating permeabil i ty class.
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The conraittee suggcats  that investi~ationa  are needed on:

1. Relationshipr  between soil structural morphology, texture and permeability.

2. Development of standards for determining soil permeability clasacs by field tests.
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C. II. Simoneon.  Chairman
I.. H. Cile
A. R. Southard
F. F. Peterson
C. A. Nielson
P .  c. Si”S1etO”
6. Uehara

Discussion of Cownittee  Report (The follovinS  represents paraphrasi”&  and not
direct quotations).

G. Lo. Smith: With regard to diagnostics of the canbic  horizon). The basic
concept of the eambic horizon is one of a” eluvial  horizon. and if the comnittee
vishes to rexamend diaS”ostics  which will  include illwial horizons. the” it should
do so explicit1y  since this would be a ma,or change.
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Ccmmenrs  about “horizons and cambic  horizons at-e in many cases mire  nearly com-
plaints about the definition of the calcic horizon. At this time. reopeninR  discussion
of the calcic horizon is not app,propriate.

S. ReiRer: (With regard to recognition of cmbic  horizons). The minimum larer
boundary depth requirement for cambie  horfzona  should be dropped for cryif soils.

M . Fosbe  rS : (With respect to terminoloRy for cicada burrow filli,@. Swc soils
are found far which cylindraids  coropose  the ma,or  structural expression. Structural ter-
minology  is needed in addition to being handled under special features.

6. “ehara: With respect to correlatinR  soil structure end permeability). Grade is
the structural parameter which best correlates with permeability within limited Rroups  of
soils. Grade, sire, shape. and arrangement of structrual  units are the morphological
parameters available for attempting to predict permeability. The missing parameter is
stability of pores; this might beat be eatimsted  from COLE.

tC. Flach: Xeasurement  of permeability is ,xoperly  a field problem to be done by
f ield ,wrsonnel.

G. Simonson: We need to redefine permeability in terms  of field-applicable criteria.

C. “ehara: The soil physicists are “0~ reco~niring  the need far “ball park values”
and may be ready to consider field problems in the near future.
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WESTERN REGIONAL TECHNICAL WORK  PUNNING  CONFERENCE
las Cruces, New Nexico,  January 2 6 - 2 9 ,  1 9 7 0

Report  of hrmnittee  B 3  “ S o i l  s u r v e y  0 ”  R a n g e  a n d  Forest  S o i l s . ”

The reports  of  the previous camnietee  “n “Sail Survey on Range and Forest Soils”, a n d
of the national conmittee  on “Forest Soils” were reviewed by the carrrmitree c h a i r m a n .
From items mentioned in these reports the follwi”S subject item outline was developed
and sent  to m e m b e r s  of the  c”mnittee  for comments, suSSesrio”s and a  request  far
add i t i ona l  i t ems .

1.

2.

3 .

4 .

5 .

6 .

7 .

Scale of  maps to be used in field work and in published soil  surveys.

Intensi ty of  mapping and detai ls  of  invest igat ions.

Kinds of mapping units.

size of mapping units.

M a p p i n g  unit  descriptions.

Interpretations.

Is  there a need for  bet ter  co,mm,“ications  be tween  so i l  s c i en t i s t s ,  f a r e s t e r s
and range conservat ionis ts? If so how can this best be accomplished.

A copy of the outline was also submitted to the conference chairman, James Anderson.
Dr. Anderson suggested that the committee also consider and evaluate some recent
published soi l  surveys deal ing with range and forest  soi ls  not ing (1)  adequacy of  the
surveys and (2)  sui tabi l i ty  of  the reports  for  soi l  scient is ts  and other  users .
Dr.  Anderson’s  suggest ion became i tem No. 8 0” the subject outline. No other items
“ere recommended  by cormittee  m e m b e r s .

1. Scale of maps to be used in field work and in published soil surveys.

T h e  committee  agreed that the scale of maps for use in field work and published
soil  surveys o” range and forest soils will vary with the complexity of the
a r e a . The  nest coormonly used and preferred scale  seem to be 2 inches = 1 mi le
or 1:31,680  for  reconnaissance surveys and 3.16 inches  = 1 mile or 1:20,000  for
detai led surveys ( low and medium intensi t ies) . Some conolittee  members expressed
a  s t r o n g  pcrference  for  4  inches  = 1 mile or 1:15,840  for f ield work on d e t a i l e d
surveys. A few members  of  the convnittee  indicated they are using 1 inch = 1
mile or 1:63,360  scale IMPS sa t i s f ac to r i l y  fo r  r econna i s sance  su rveys .  Mos t  o f
t h e  comnittee  ag reed  that m a p s  at a scale smaller  than 1 inch = 1 mi l e  a re
not  just if ied for  f ield work or fo r  pub l i ca t i on  o f  so i l  su rveys .  A l though  i t
was recognized rhat smaller scale maps are useful for general soil maps,
interpretative maps and broad planning. Since many of the new U.S.G.S.  maps
will be 7 l/2 minute  quadrangle  sheets  a t  a  scale  of  1:24,000 or 2 .64  inches  =
1 mile possibly this  should be give” addit ional  consideration for soil  survey
work.

2.  Intensi ty of  mapping end detai ls  of  invest igat ion.

The majority of the committee  indicated a s t rong preference for  medium intensi ty
s u r v e y  on range  and forest  soi ls . They expressed a need for detailed informvtio”
to provide adequate data to meet the increased demand and uses far soils surveys
i n  r e f o r e s t a t i o n .  r a n g e  a n d  forest r ehab i l i t a t i on , range seeding, mechanical
t reatment  of  watershed,  wildl i fe  forage, engineering propert ies  of  soi ls  and
recreat ional  s i te  developments. Some members of the comnittee  expressed that
low intensi ty surveys wil l  provide adequate information far  most  uses.  A
few members of the couanittee  indicated a def ini te  need for  reconnaissance
surveys to serve a pressing need for information on broad areas.
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Since medium intensi ty surveys cost  l i t t le  more than low intensi ty and furnish
considerable more information, the ccmnittee  recommends medium intensity soil
surveys for  most  range and forest areas, but recognize the need for both low
intensi ty and reconnaissance  su rveys .

Special  s tudies  and invest igat ions are needed in connect ion with most su rveys
to provide accurate  information and adequate data for  sai l  c lassif icat ion,  useful
interpretat ions and product ion.

Some members of the conference asked for definitions of medium, and law intensity
surveys. Dr. Guy Smith indicated that SCS Soils Memo - 3 was cancelled and that
we should think only in terms of  detai led surveys and reconnaissance surveys.

In discussion it was pointed out that in survey of forest and range lands we
do  not always see a soil  boundary thmughout  it6 full extent. T h u s  i t  m i g h t
be considered that  many of the so called detailed surveys on such lands may
be at  best  low intensi ty.

3. Kinds of  mapping uni ts .

The committee is fairly well in agreement that in medium and low intensity
surveys on range and forest  soi ls  rapping  “nits should be phases of series or
combinat ion of  phases of  ser ies . Su rveys  a r e  most useful  when  natural  lsnd-
scape units  are del ineated and described in terms of  series ,  phases or  ser ies ,
a s s o c i a t i o n s  or cmnplexes  as my b e  p e r t i n e n t .

A few members of the ccmmittee  expressed a preference for mapping units at the
family or subgroup level  part icularly on reconnaissance surveys.  The mapping
at high levels seems to work best (1) where detailed information is lacking but
there is a pressing neeed  to get  published the knowledge that  is  avai lable or
(2)  where i t  is  necessary to get some general  information about  a  large area.
Soil classification nomenclature is not generally used in naming of mapping
units  above the series  level . Descript ive terminology is  used such as  “steep,
shal low, s tony,  medium textured soi ls  cm basal t” .  Subgroup,  great group and
family names have been used to a good advantage in a few surveys.

4. size of m a p p i n g  u n i t s .

The quest ion of minimal size of delineations to separate in mapping range and
forest  soi ls  has been raised frequently. I s  i t  be t t e r  t o  de l inea t e  mall a r e a s
on the map  or merely describe them as inclusions7 Often small areas tend to
clut ter  up the maps and give l i t t le  information that  is  useful  in  range and
watershed management. On the other band many small areas are highly contrasting
in some character is t ics  to  the adjacent  soi ls  and have very d i f f e ren t  capab i l i t i e s ,
qua l i t i e s ,  and  i n t e rp r e t a t i ons . Very  mm11  areas of rangeland or forest lands
sometimes have importance beyond their size.

The  minimal  s ize delineat ion that  can be show clearly cartographically varies
w i t h  map  scale. The relat ive importance of  the sm.+11  area fo the entire
a rea  maybe  s ign i f i can t  o r  of l i t t le  value. A small  area that  has l i t t le  value
for  one use or  interpretat ion maybe important  for  a  different  use or  interpretian.

The committee considered these quest ions and agreed that  i f  is  diff icul t  to
assign a defini te  quantative  figure to the minimal s ize of  del ineat ion to be
shown in mapping range and forest soils. The majority of the comittee
indicated that  areas smaller  than 10 acres are not  general ly del ineated in
mapping range and forest  soi ls  at  medium intensi ty.  Areas smaller  than
1 0 0  acres are not  general ly del ineated at  low intensi ty.  W,ile 640 or 1 0 0 0
acre6  my be a reasonable minimal  size delineation on r e c o n n a i s s a n c e  s u r v e y s .
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I n  sunanary,  t h e  m i n i m a l  s i z e  o f  d e l i n e a t i o n  s h o u l d  d e p e n d  o n  m a p  s c a l e ,  i n t e n s i t y
o f  m a p p i n g ,  o b j e c t i v e s  o f  t h e  s u r v e y ,  d e g r e e  o f  contrast  w i t h  a d j a c e n t  s o i l s
a n d  t h e  r e l a t i v e  i m p o r t a n c e  o f  t h e  s m a l l  areas.

5 .  M a p p i n g  unit d e s c r i p t i o n s .

T h e  p r e v i o u s  w e s t e r n  states c o m m i t t e e  d e v e l o p e d  a l i s t  o f  c h a r a c t e r i s t i c s  a n d
a s s o c i a t e d  f e a t u r e s  t” b e  i n c l u d e d  i n  t h e  d e s c r i p t i o n s  o f  m a p p i n g  u n i t s .  T h e
n a t i o n a l  c o m m i t t e e  a g r e e s  w i t h  t h e  s u g g e s t e d  l i s t  o f  c h a r a c t e r i s t i c s  to b e
i n c l u d e d  i n  a m a p p i n g  u n i t  d e s c r i p t i o n  f a r  r a n g e ,  f o r e s t  a n d  o t h e r  wildland
a r e a s .

T h e  p r e s e n t  connnittee d o e s  n o t  p r o p o s e  to a l t e r  t h e  p r e v i o u s  recommendations  b u t
w o u l d  e m p h a s i z e  t h e  need f o r  q u a l i t y  d e s c r i p t i o n s  t h a t  g i v e  standard p r o f i l e
d e s c r i p t i o n s ,  s u p p l e m e n t a r y  d a t a  a n d  i n f o r m a t i o n  f o r  t h e  r e q u i r e d  i n t e r p r e t a -
t i o n . M a n y  of t h e  d e s c r i p t i o n s  i n  p u b l i s h e d  s o i l  s u r v e y s  d o  n o t  g i v e  a d e q u a t e
i n f o r m a t i o n  a n d  d a t a  f o r  c u r r e n t  n e e d s  i n  r e g a r d  t o  r u n o f f  c h a r a c t e r i s t i c s ,
i n f i l t r a t i o n  rates, p e r m e a b i l i t y ,  water h o l d i n g  c a p a c i t y ,  s e d i m e n t  y i e l d .
p r e s e n t  a n d  p o t e n t i a l  e r o s i o n . g e o l o g i c  h a z a r d s ,  c h e m i c a l  a n d  m e c h a n i c a l
properties  a n d  s u r f a c e  c o n d i t i o n .

S o m e  coormittee  m e m b e r s  f a v o r  p u t t i n g  a6 m u c h  a s  p o s s i b l e  f o r  s o i l  d e s c r i p t i o n s
a n d  d a t a  i n  t u b u l a r  f o r m .

A  s i g n i f i c a n t  q u e s t i o n  ra,ised - How  c a n  d i f f e r e n t  k i n d s  o f  u n s t a b l e  Land  b e s t
b e  r e c o g n i z e d ,  d e s c r i b e d  a n d  c l a s s i f i e d ?  F o r  e x a m p l e ,  how much  de ta i l  s h o u l d
beshown i n  m a p p i n g  s l i p s  a n d  s l i d e s ?  S h o u l d  s l i d e  h a z a r d  b e  s h o w ”  w i t h  e r o s i o n
h a z a r d ,  e t c ?

6 . Interpretations.

T o  b e  m”st u s e f u l  p u b l i s h e d  s o i l  s u r v e y s  s h o u l d  g i v e  i n t e r p r e t a t i o n s  a n d
p”tc”tia1 uses o f  s o i l s  o r  p r o v i d e  s u f f i c i e n t  data a n d  i n f o r m a t i o n  s o  t h a t  t h e
n e e d e d  i n t e r p r e t a t i o n s  c a n  b e  m a d e . D i f f e r e n t  a g e n c i e s  h a v e  v a r y i n g  w a y s  o f
g r o u p i n g  s o i l s  f o r  i n t e r p r e t a t i o n s  to m e e t  t h e i r  p a r t i c u l a r  n e e d s .  T h i s  i s
not a majar  p r o b l e m  p r o v i d i n g  a d e q u a t e  i n f o r m a t i o n  i s  g i v e ”  i n  m a p p i n g  u n i t
d e s c r i p t i o n s  o r  s o i l  g r o u p i n g  d e s c r i p t i o n s  t” p r o v i d e  f o r  i n t e r p r e t a t i o n s .

G e n e r a l l y  s o i l s  h a v e  b e e ”  g r o u p e d  i n t o  c a p a b i l i t y  units, range  site a n d  w o o d l a n d
s u i t a b i l i t y  graups. A l l  o f  t h e s e  a r e  n o t  m a d e  n o r  a r e  t h e y  n e e d e d  i n  all
p u b l i s h e d  s o i l  s u r v e y s . O f t e n  needed g r o u p i n g s  f o r  w i l d l i f e  h a b i t a t  t y p e s ,
s e d i m e n t  p r o d u c t i o n ,  e n g i n e e r i n g  a n d  r e c r e a t i o n a l  p o t e n t i a l  a r e  n o t  g i v e ” .

T h e  cormnittec  g e n e r a l l y  a g r e e s  t h a t  i n t e r p r e t a t i o n s  c a n  b e s t  bc m a d e  a t  t h e
taxonomic  unit level. Associatims r e q u i r e  i n t e r p r e t a t i o n  b y  c o m p o n e n t s  a s
w e l l  a s  s”me b y  w h o l e  u n i t s . S o w  m e m b e r s  o f  t h e  cOmmitfee  s u g g e s t e d  t h a t
d e s c r i p t i o n s  o f  c a p a b i l i t y  g r o u p s  o r  o t h e r  inrerpretative g r o u p s  be e x p a n d e d
to i n c l u d e  more i n f o r m a t i o n  t h a t  i s  h e l p f u l  i n  m a n a g e m e n t ,  g i v e s  p o t e n t i a l  f o r
r e s e e d i n g  or r e f o r e s t a t i o n , g i v e s  d e n s i t y  o f  d o m i n a n t  f o r e s t  v e g e t a t i o n  a n d
d e t a i l e d  s i t e  p r o d u c t i o n ,  s h o w s  p o t e n t i a l  f o r  USC u n d e r  p r e s e n t  c o n d i t i o n s ,
g i v e s  r e s p o n s e  t o  m e c h a n i c a l  a n d  c h e m i c a l  t r e a t m e n t s .  a n d  i n f o r m a t i o n  on so i l
s t a b i l i t y ,  s e d i m e n t  y i e l d s  etc.

7. Conmunica~ions.

T h e  consni~tee i s  i n  f u l l  a g r e e m e n t  t h a t  t h e r e  i s  a  n e e d  f o r  b e t t e r  corrwnications
b e t w e e n  s o i l  s c i e n t i s t  a n d  r a n g e  conservationisrs, f o r e s t e r s  a n d  o t h e r  m a p  u s e r s
a n d  a l s o  b e t w e e n  a g e n c i e s . A l l  m e m b e r s  s e e m  t” agree  tha t  improvements  in
cormnunicatio”  h a v e  b e e ”  m a d e  d u r i n g  the l a s t  f e w  y e a r s .
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Several items are recarmended  that might help overcome the ccnnnunication
problem. These are (1)  joint  part ic ipat ion in f ie ld work during the beginning
and throughout’the  course  of the survey, (2) working together in making
p r a c t i c a l  i n t e r p r e t a t i o n s  t h a t  ca” be ut i l ized in the field. (3) training
schools  for  foresters ,  range co”servarionists and other soil map userea,
(4)  cont inual  effor t  on the part  of  the soi l  scient is t  LO ccrununicete  w i t h
sc i en t i s t s  i n  o the r  d i s c ip l ines , (5)  educat ional  inst i tut ions provide for
early communications  between students  of  the various discipl ines,  (6)  addit ional
coordination at higher levels within our Service and between agencies.

8. Adequacy of soil  surveys and suitabil i ty of  reports  for  soilscientist a n d  o t h e r
Users.

Not all members of the caranittee  responded to this  i tem.  However  8 or 9
published soil  surveys dealing primari ly with range and forest  soi ls  were
evaluated by members of the conrmittee.

In general  the published sai l  surveys evaluated were considered to be good.
Napping is  in  suff icient  detai l ,  descript ions and interpretat ion groupings
are Senerally  adequate . At least  they appear  to  serve the present  needs for
those that  prepared the publ icat ion. Intensity Of mapping, mapping unit
descript ions and interpret ive groupings often ref lect  the pol icy and needs
of a part icular  agency without  the due considerat ion of  other  potent ial
interpretat ions Of Users. We need to look beyond our inmediate needs,

Some published soil  surveys were found to be lacking in data and other infor-
m a t i o n  i m p o r t a n t  to so i l  c l a s s i f i ca t i on ,  i n t e rp re t a t i ons ,  r ec rea t iona l  and
engineer ing uses . I” some,  the  construct ion of  mapping units are so heavily
biased toward foresr and range management that they a,-e not adequate for other
i n t e r p r e t a t i o n s .

T h e  camnittee  is fairly well agreed that  there  1s poss ib i l i t y  fo r  improvemen t
in most  of  the published soi l  surveys.

T h e  ccamnittee  recamnends  this  report  be accepted and that  the comnittee  be
continued to evaluate the existing needs for improvements in soil survey on
range and forest  soi ls .

COMMrl”fEE  MEMBERS

Gra” F. Bailey James Hagihara F. R. Stephens

w. I . .  Col”el1 Jr. w. w .  Hi l l w. A. Wertz

Austin J. Erickson (chairman) Nil0 James Job” A. Williams

The conference approved the report  and the  recomnendatio”  that the co~mnittee  be
cont inued.
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WeSTERN  RECIOLUL TECHNICAL WORK PIANNIH; CONFgRgNCE  FOR SOIL SURVEY

LBI truces, t&i”  uexico J~W~V  26 - 29, 1970

REPORT

comnitree Number 4

Climate in relation  to soil classification and interpretation.

cocdttee activity:

In response to a questionnaire LO all corrmittee  members on Hsy 15, 1969,  the repltes indi-
cated priray co”,ncer”  was for climsric  criteria wad in soil classification and their implice-
tions with respect to lend “se interpretations. The  replies were auunarired and circulated to
the comnirtee for general discussion on September 11, 1969. A draft report was developed and
circulated January 9, 1970.

The following charges have been acted “pan  by the committee:

1. Regional committees take the leaderahlp  in assembling the soil temperature data onto a
s tandatd  form . . .

With the assistance of J. n. Villiems,  soil temperature data fram the regioo has bee”
aaoembled  by the comnittee  and copies are in the hands of the chairman. he data received
to date is quite extensive, as fo l lows:

Multiple dates Single date

Alaska
Arizona
California
Colored”
Hawaii
Idaho
Nevada
New Elexico
Oregon
Utah
Washington
Wyoming

Total

11

162
es

219 13
11

175
21
k5
80
25

6”:
%E Total iz?

Considerable data is also available for Hantans  b”t vas not sent to the cormnitree.

This data 16 in various stares of organisatlon,  and requires tabulation in n unlforn rwn-
ner for analysis. In order to accomplish this, the committee prepared a” Ig?I data slicet
format which was revised after discussion by the Confrrence  (Appendix 1). Hw~ver, this
ir a” irmwnse  amount of data, and hopefully the various  stafcs will  share  in the jab by
transcribing their oyn  data onto the IBM sheets for key-punching.

This is made necessary by the fact that much of the data lack complete site information
ithich  should include thickness of the C-horizon,  slope, aspect, crop o< vegetative cwe~,
surface texture and drainage class ; plus ocher sampling data such as moisture at tfme  of
sampling and where  possible the mean  eir temperature of the month  of sampling estimated
from weather bureau data.

However, with this amount of data, analysis should provide highly reliable prediction
e q u a t i o n s  for estimating soil temperafllre at any site.

2. A second charge involved the use of a standard form for recording soil temperature.
This  form has been used by several states, and vbere the form was used, the dare  is in
good shape for coding for computer analysis; those states where it was not used appear to
have often failed t” record all the necessary site and moisture parameters  necessary for



the enalysis.

3. A third cherge  is to prepare e report which is fulfilled herewith.

4 . A fourth charge “es to encourege  soil te~eratura  readings during the s”-r months in
addition to the four seasonel  mensure~ots. Six states  have included rewlnr  monthly sum-
mer date.

5. A fifth charBe recommended that soil moisture be recorded where it is pertinent to soil
clsssificatio”. Pour states have complied, being those who have ~anerally  used a stendard
form for recording data.

6. The sixth recommendation “es thet further tasting  be done to ralete  soil moisture regime
estimates from climatic  data to soil zcoisture  ~~~esorermlnts.  Apparently little has bee”
ecc~lished  alow these lines, although the soil moisture conditions recorded ec the time
of temperature meeeurermnts  could be analysed rather qualitatively for this purpose. Utah
data includes moisture contents which might be subject to quentitative  analysis.

I” order to obtain the date “ecessery  to rccqlish the objectives of this  cherge,  it is
clear that e more systemetic  pro8r.N” of date collection is required. I” order to make
most effective use of soil moletore dare, it should be plenned  so that the soil moisture
re&e ten be related directly to climatic measureme”Ls;  thus soil moisture data should be
collected et or “ear veathcr ststions.

It has bee” Sogsested  that e pro8rem of soil mDist”re ~esore~nt  along II series of tre”-
sects throu8hout  the vest  might be l eteblished, with soae degree of co-ordination ecross
state l ines . Such e profwam  might  be srrsnged  es e proJect  of the Western Regional Work
Croup under the Western ReSiOos1 Soil and Weter Research Coexeittee.

,!aisture  measurement  on such e pro,ect  should extend over e period of several years, end
presumably  the “ee of a neutron probe coupled with L limited amount  of soil  SS”lp1iW3  and
gravimetric  moisture determinstions  for calibration purposes would be satisfactory.

Such a program would simultaneously provide benchmark soil moisture informetian  for soil
classification and date which could be wed to improve the present methods of estimating
the water balance end soil moisture regima from climetic data.

I” the discussion at the conference K. Flech suggested that the moisture studies should
include soil genesis  studies. This would co”@lcate  the iWSSti&StiO,l,  end there was no
definite conclusion  reached on this subject.

Other considerations:

The question has been raised “Is the 47o isotherm e valid  separation for a climetic  limita-
tion of certain crops?” It has been pointed out that the length of growing season does not “ec-
essarily  parallel the 47’ isotherm in @‘oni”& Similar soils in mesic  families in Wyoming,
southern Colorado end northern New Mexico sustain entirely different cropping petterns.  The
comictee  would appreciate the commnte  of the conference on the relevance of the 47O boundary
f o r  classificatio”  of coils. Discussion  of this point indicated that, in spite of some prob-
lenrs, no Change  in this limit should be recowended.

The following statement has bee” submitted by L. R. Uohletr  concerning the potential evspo-
trenspiration  map of the “ester” United States (PET 32%).

Information on both soil tempereture  and soil moisture re8iK.?S  See needed for both soil
classification end soil interpretations. tiring  the leer 10 years the eleven western
etetes  have calculeted  the potential evapotranspiration  for frost free eeeeo” (PET 32%)
alOn8  with other paremtters  for all climatic etstioris,  based on formulas developed by
Thornthvaite  (1948).

The calculecions  vere made by the stete soil scientists working variously with the 6Let.z
experiment stations end the stew elimetolo~ists. Several stetes  published the data for
their stsre.

In l%7 en ed hoc task force appointed by the Coordinsted Plsnning Subconmittee,  PSIAC,
was requested to develop e regional PET 32% map for possible use in river basin surveys.
Accordingly, each of the western states prepared e climatic zone  emp et varying scales
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based on PET $F. hese state IMPS ware then reduced to a regional map at a scale of
1” = 40  milea. Although thin map was  not approved by the Coordinated Planning Subcowit-
tee for use in river basin surveys, a number of the SCS state offices have requested cop-
ies for in-service use In program coordination.

In order to make  color printing  economically feasible, the map was further reduced to the
new arandard  1:10,03o,W.3  bane. Preliminary color prints (copy attached) at this reduced
scale were  Bent to the state conservationists of the western states during 3969  for review
and check by the state soil scientists, state experimnt  stationa,  and state cllmatalo-
gists. All the 8tates  have responded with suggeotion  for i,qmwemnt.  The mst cmmon
suggestion  has been to show  more detail of the climatic zones. Concern about inconeist-
ency in detail between states was expressed by some reviewers. Actually the incorporation
of the individual states’ suggestions will do much to reduce the present inconsistency in
detail .

Recomendations  to the Conference:

1. It is recomendad t h a t  e a c h  atate  rranscribc  its aoil tenqeratute  data  onto IRH d a t e
sheets in the format  described in the attached Appendix I (as modified by the conference)
for computer analysis. It is further recommded that  subsequent aoil temperature mew-
urements  he recorded on a form essentially similar LO that recommnded by Cmmittee  9 of
the 1969 National Work Planning Conference for Soil Survey, in order that all pertinent
data be recorded uniformly. Adopted without obJection.

-

2 . It is recomnded that an ad hoc comittee  be formed to implement the establishment of a
regional project of coordinated soil poistute  m~aaurement  at, or adjacent, to stations
where weather measurements  are taken regularly. The obJect of this prcJect would be to
obtatn  soil m‘ature  data far soil  classif ication BB well as to develop an inproved method
of estimating the water balance and soil moisture regime from climatic data. Alternative-
ly, such (1 project could be adopted as a mission of the Soil Survey Work Croup of the
vestem  region. This alternate proposal was adopted. The present Chairman of this corn-
mittee is to investigate sources of funding.

3 . It is recomnended  that the Potential gvapotranepiration  MaP of westerr,  United States (PET
32’F)  be revised based upon the improvements suggested from the individual states, and be
printed in limited numbers for in-service use. Hopefully this  will stimulate further
studies and imwovenmnts  for B revised printinn  on a larger scale in 3 to 5 years. Adopted
unanimously .

.

4 . It is recomnded that this comittee  be continued.

committee:

Adopted unanimously.

R. J. Arkley,  Chairman
A .  J. Cline
T .  8. Hutchings
R. C. Kronenberger
L. R.  Wohletz

L. ii. Langan
J. Maletie
E. H. Richlen
J. A.  Williams
Frank Houghton
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*PPENDIK I Rev. 1/2wlQ Columna Entry

SOIL “WPBRAT”RE  DATA RECORD
FOR A”IOEUTIC  DATA PROCESSIK:

31-35 LONGITUDE.  Ditto/ ( i . e . ,  13CO0,
13015, 13030, 130451 etc.1

38-40
Instructions for coding (or keypunching) data
on IBM data sheets.

45

SloPI(  in percent.  ( i .e . ,  5s = xX5,
15% = x15, e t c . )

he date record for each site of measurement
consists of:

1. Identification and site information.
Line 1 or card 1 of a site record.

2. soil teopersture,  moisture and cover 50
data on succeeding lines or cards.
(The data for each calender year ia
recorded on a single line or card.)
So the number of lines (or cards) for
each site is one greater than the num-
ber of years of recorded data.

ASPECT N - l s - 5
N E - 2 SW = 6

e - 3 u-7
SE = 4 w-8

TEXTURE of surface soil. (Prefera-
b l y  upper  7 inchea)

For convenience in checkiqi  the date sheets, 54,55
B blank line should separate each complete
site record. However, a blank card should
not be inserted in the card deck. 60-

Coarse skeletal 1 Fine loamy 5
Coarse Fine silty 6
coarse loamy : Fine
Caerae  s i l ty 4  wry f i n e 8’

Thickness of O-horizon. (OTHIK) in
inches. (i.e., 02, 04, 22, etc.)

DRAINACE  class.

Decimal points are not punched. Missing data
should be left blank. X = leave blank.

SITE DATA. (First line or first punch card

Very poorly drslned 1
Poorly drained 2
SOmeuhst  poorly drained
Moderately poorly drained 2
Well drained
Somewhat excessively drained 2
Excessively drained 7

IRRIGATED?

C0l”mns

l -3

4-5

6-D

9-m

21-25

27-30

of each record)

Entry

Abbreviation of name of STATE. (CAL,
ORE, IDA,  NM,  etc.)

65

COUNTY code number. (Number from
alphabetic list of counties.)

69
SITE number within county. (Any
three digit number, i.e., COl, 197,
e t c . )

SERIES name. First 12 letters of
soi l  series “am?,  begin in Col. 9.

ELEVATION. Elevation in feet. AdJust
r i g h t  ~~100, 10500,  UOCO, e t c . )

LATITUDE. Record to nearest 15 min-
.e., 3800,  3815, 3830, 3845,

71-72

73-74

Not irrigated 1
Irrigated 2

KLASS.  Classification of soil with
respect LO moisture.

Aridic 1
xeric 2
ustic
Udic 2

NYBARS. Number of Calendar years of
soil temperature measure-
ments.

This number should equal the number
of lines (or cards) followinS  this
SITE DATA line or card.

Record 01 (Card 1 of site record)
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TEMPERATURE DATA. (0”e line or card for each
calendar year of recoq

COlUU#M

43

Entry

COl”rmS Entry

1-B DYpliceLe of FIRST cerd.  (This  ia
the altc  ident i f icat ion)

Plant cover and shading: et site in
year of msaa”reme”t.

9,lO YEAR of tenp.  record. (for 1965 re-
cord 65; for 1966 record 66, etc.)

(11812, Janwry soil temperature et 20 inch-
13)(14) es depth in the aoil.  (record in

colum”s 11.12,13  t h e  soi, teapere-
t”re to the “eerest  0.1 degree, i.e.,
for Tew. 53.7*F,  enter 537, etc.)
soil  mois ture  stat”e et rime of
meesurement  of temperetwe.  Record
in column 14 e* follows:

Bare soi l  fu l l  a”” 1
Sheded  <40$ of 8-r dey 2

(open shrub,orchard,deciduous
trees)

Spatse or short Srass
Shaded 4O-&$  of suemaer  day z

(shrub,orcherd,deciduous  trees)
De”.* sod, dense tall grass
Shaded >eog  summr day 2

Deciduous forest
Shaded X?O$  summer day 7

Evergreen  forest

46-48

Dry 0 to 20” 1
Hoist in pert  of 0 co 20” 2
noiat  in al1 of 0 to 20”
Wet to field capsciry z

If moisture not recorded may be es-
timated from daily rainfall record
et nearby weather etefion.

Jsnuary mea” monthly eir temperature
estimated from nearest weather ste-
rion  et similar  e l e v a t i o n  ( L e . ,  f o r
64.2’F  record 642)

51-53

56-58

61-63

73-74

April di t to.

July ditto.

October ditto.

16,171 A p r i l  s o i l  temperatvre  et 20” plus
18,(19)  mois ture  et*tue  in (19).

Card sequence number for one site
record.

21,G June ditto. For the first year of temp. 02
23,(24) data record

26927, July di t to.
28, (29)

For the second year
For the third year
etc.

03
04

31,32 August ditto.
33,(34)

The last sequence number should
equal one greater  the” ehe “umber of
years es recorded on line 1 (or card
1) In columns 71,72.36837 October ditto.

3w39)
Revised by: R. .J. Arkley

University of California,Berkeley
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REPORT OF COWlIllEE  5 - CRITERIA, NOWeNCLAlURE  AND
CLASSIFICATION OF MADE. DISTURBED AND SHAPED SOILS

Comittee  5 wlis give;  the ch.rSe  to develop (I key for the cl.asific.tion  of Made lmd and
Made sot,. Such  . key .h.xld:

1. Differenti.rc  b e t w e e n  Mlde  l.nd  snd Msde soi l

2. Sepsr.te  clssse.  on the b.sis of chsr.cteristics  importsnt  to land u s e

l-ne  Comittee  hss p r e p a r e d  d e f i n i t i o n s  .nd . clsasific.tion key to be given . ml.1 in
the Western St.tes.

Definitions of q iacellsneous lmd type. .re sdspeed  from reports of region.1 snd nation.1
committee. Of previous ye.r..

The proposed key is sn .ttempe to cl.ssify  P&de  land snd disturbed or ah.ped soil. .ccord-
inS LO  ch.r.cteriatics  thst es” b. observed in  the  f ie ld. Eaphssis  VS.  placed on the
“.ture  .nd ch.rscteristics  of m.reri.l..  r.ther  thsn o,,  ch. Dethod  o f  d e p o s i t i o n  or piwe-
ment  of m.teri.1.. Also, for re..on.bly  uniform q teri.,., soils should be clsssified  st
t h e  s e r i e s  l e v e l  e n d  oap un i t s  n.aed .I phsses  o f  s o i l  s e r i e s .

DEFINITIONS

Hiscellmeous  Land l’mes

Wade  l.nd - conslets  of sre..  filled or covered srtifieislly  with q iscell .neous msterisl
includingtrash,  s t o n e s ,  .nd i n d u s t r i a l  w.ste. The q iseellaneou. suteri.1 mey  or ray
n o t  b e  c o v e r e d  b y  esrth  msterisl,  bu t  i f  covered .  esrthy  acerl.1  is leas th.n 2 0
inches thick. Phases for recognition of thickbe..  of l .rthy covering .s well .s the
kinds of q iecellsneous auteri.  may be used if needed for interpretstim  purpose..

and fill l.nd  - ccmsists of .re.s  in which  t h e  soil or the  aoll  snd t h e  u n d e r l y i n g
regolith  hse b e e n  gre.tly  m o d i f i e d  b y  sppreci.ble  remov.1 in  some  plsces  snd comp.r.-
b l e  sdditions  in  o ther s . O v e r  t h e  me,or p.rt  of an individu.1  body ,  the  cu t s  are
d e e p  enouSh  to rewve .ll or newly  ell o f  the  disgnoatic  h o r i z o n s  .nd the  f i l l s  .re
thick enough to bury the original solum  to depths of 20 inches or more. The psttern
o f  cuts  .nd f i l l s  i s  c o m p l e x  .nd t h e  s o i l  nsterl.1  ie v.ri.ble.  Classifisble  s o i l s
“y bc presmt  i n  t h e  propmtions  pcrmiseible ss nspping i n c l u s i o n s .  !k,difiers  t o
Indicrte  t h e  ..t”re  o f  t h e  mteri.ls  might  folio”  t h e  p h r s e e  ‘%ut  .nd fill  l..nd”.
A n  ex.mple  i s  “Cut  .nd fill lsnd,  shsle  meterisle”. The  n.me o f .  s o i l  seriee  might
b e  u s e d  i n  l i e u  o f  “ehsle”  if it were .ppropri.te. Ex.aple: Cut  .nd fill l a n d .
Berks mteri.1.

I f  “ C u t  .nd fill l.nd” doe .  no t  mee t  .11 n e e d . , t h e n  Inother m‘.cell.neous  l.nd t y p e
“ F i l l  l.nd” could be .dded.

F i l l  l a n d  - cons i s t s  o f  sre.. in which  the  so i l  h s s  been  bu i l t  u p  by  f i l l i ng  with esrthy
msteri.l,or  l .rthy luteri.1 and less th.n SOZ of aiscellsneous  msterisls  including
tr.sh.  etones.  .nd indurtri.1  w..te. lhe n.ture  o f  t h e  m.reri.1.  i n  t h e  fills .nd
mode of deposit ion or plsceunt  shou ld  be  spec i f i ed .

Three l xsnp le .  of Fill lsnd .(I s miscellsneous  land type sre strsched  to this report.

S o i l  Phsaes

ShsDed s o i l s  - co.sisr  o f  .re.s in  w h i c h  (s) di.Snostie  horiaons  “‘thin  pcdona h.ve not
been  des t royed  or  in terrupted ,  or (b) di.Snoatic  hor i zons  have  no t  been  bur ied  to
depths  o f  more  thsn 20 inches. Tbesc  soil.  shou ld  be  cons idered  .I phsses of s o i l
reries - exsmple:  EIIJsh s i l t  1o.m. l e v e l e d  p h a s e .

Terms  u sed  to  nsme phases shou ld  be  se lec ted  csrefully  .nd defined so thst they  do
n o t  overlsp  or  conf l i c t  w i th  one  snother. A l s o  phasee  of .heped  so i l s  xeuet  b e  d e -
scr ibed  in  such.  m.nnez  fh.t they vi11 not  be  confused  wi th  miscellsneous  l snd  types .
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A PROPOSED KEY F0R  ClASSl?lCATlON OF WADE LAW AND
DISNRSCD  OR SHAPED SOILS

I. k’lth less than  50,perce,,t of e.rthy  uteri.1 in the control Section, or with . cover
of e.rthy uteri.1 less than 20 inches thick. Mede IS@.

(N.ming up unit .  - I f  wre th.o 2 0 0  ares. upping unit should be n.ned
“tide l.nd” .nd d e s c r i b e d  .S S miseell.oeous  l.nd t y p e .  I f  l e s s  th.n  200
ares use II speci.1  “pping  Symbol. I,, m o s t  .urvsy  .re.S ude l.nd  Occ”rs
in mull bodies thst  c.n be shove best by rpeci.1  symbols . )

I I . With .u.re thrn 50 percent of e.rthy  n~terl.1  i. the contcol  .ecclon, and with.  cover
of e.rthy uteri.1 more th.n 20 inches thick.

A.  Without fregauots  of di.AnostiC  horlrons.  or if di.Aoostic  horizons .re p r e s e n t
they bwe been ioterrupted  in over 657. of .re. or .re buried more th.n  20 inches
deep.

1. With beteroAe”eo”s  l .rthy materi.  h.“in,J . wide r.oge  in teXt”TCS. l’ other
ch.r.cteristics  or both.  Cut .nd fill land or Fill  Mod.

(NSming msp unite - modifier. to indicate the n.ture  of the msteri.1
msy be .dded to  the phr.se  “‘Cut .nd f i l l  l a n d ”  or%11 l.nd”.)

2 .  With homOAe.eOu.  arch  ~teri.1 h.vIng . “.rrow  r.nAe in t e x t u r e s ,  .od w i t h -
O”t di.@ostic horirons - Enti.ols. Cl.Ssify  .t the 10”est c.teSory p o s s i b l e .
prefer.bly  .t the series level.

(N.rniO&!  msp units)  -

(a)  M.p u n i t s  s h o u l d  b e  n.med  .S ph.see  of soil  scrles. Diaturb.ncc  o f  s u c h
milb co~wnly  vi11 not Ch.oge  the soi ls  .pprecisbly,  .nd they msy b e
n.rd the *SW .s the OriAio.1  s e r i e s .

( b )  1f I,, existing  series cmnot  b e  i d e n t i f i e d .  .nd the mrteri.1 IS  ext.?“-
sive,  . new  series should be nsmed snd described. “up units should be
nsmed .s phases of Soil series.

(c) If the mdteri.1  i s  n o t  e x t e n s i v e .  t h e  s o i l  mey be osmed  .s s v.ri.nt  o f
s” eXistio& Series . Hap units  should be nsmed .I phases of the soil
“.rI*ot.

B. Vith fr.ge”tS  of dillgnostic  h o r i r o n s . 0rigiO.l  di.Aoostic  horizons h.“e b e e n
slixed by rippi”&  deep p1OWio8. or other oper.Cions.  but not to the extent that
frSf3MC.  or psrts  of horirons c.” no 1OoAer be identified or .re burled nare th.n
20 inches. CL.ssify  in the suborder - a.

No 8re.t groupa or subgroups h.vc been defined in Arents,  but femlly  nonmnclsture
including texture, ,Si”erSlOgy.  re.cLion,  and temper.ture  m.y be sdded to the
cl.sSifie.tion.

1. If the sails sre uniform enough that most pedons have ehsr.cterietics  within
t h e  r.“ge of. series, nrme .nd  d e f i n e  .S s soil series.  “SP u n i t s  s h o u l d  b e
named ss ph.ses  o f  s o i l  eeriea.

2. If the coils .re not uniform .nd pedons h.ve ch.recteristlce  th.f  sre too wide
to be .ppropri.te  for. series, “.me the Nppi”8  unit .t some level  above the
s e r i e s  cste!3ory,  “slog  t h e  subarder  “.,I,?.  a, .s psrt of  the O.“.Z.

11 Strongly  contrast ing p.rticle e1.e clssses in fsmily groupings  !rAy be . guide for
“ w i d e  r.“ge i” teXt”IeS.”
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( a )  If  the Ori&, roil .eris., before  rlteration.  c.n b e  d e t e r m i n e d  vlth .
re..oo.blc degree  o f  c e r t a i n t y .  t h e  .erir. n.me “y be wed .I p.rt O f
t h t  tip@%,8 “nit ,,.,.t,  i f  thi, will .Cr”C .  Weful  putpoW.  gX.mplC:
Argi,dic Arents,  El1j.h  .oil m.terl.1..

(b) I f  t h e  Orig1n~1 #oil aerie. c.onot  b e  identified.  wdiflcra may be used
t o  i n d i c a t e  the kind of dia8noStiC  horizon.  Pre.eot  and  the gen.r.1  LCX-
ture c l . . . .  Ex.mple: Argidic Arent., loamy.

C .  With di.gno.tic  hor i zon .  th.f have not  been de.tr0y.d.  o r  i n t e r r u p t e d ,  over 1.6.
th.n 35%  of  the .re.. or  buried  .ore thrn 2 0  i n c h e s .  Clr..ify  in  .pprOpri.te
o r d e r .  .t t h e  1owe.t ,XtcgoXy po..iblc.  preftr.ble  . . . ph..e Of . .oil ..rlt..

N.m. .  .  ph..em o f  .oil .srie.. Example: E1ij.h silt loam. l e v e l e d  p h a s e .

Recaredrrtob.  bv Commim

T h e  COI*llittee ret-nd.  t h a t  t h i .  k e y  b e  give,, 8 tr ia l  in  all .t.te.. Sugge.tion.  f o r
revialon  .hould  bt .cnt t o  t h e  Comittse  Ch.lram. Th. key wil l  be ravi.cd  if n.c....ry.
.nd presented .t the next c o n f e r e n c e . At th.t time the Coaitte.  could be discontinued.

After  .  br ief  dl.cu..ion  this r e p o r t  w.. .dopted.

Hoat  of the di8cua.ion  Y.. on the acreage llmlt af ri.cellweau. land type .  thw s h o u l d
b e  tupped  with ~peci.1 rymbol.. lhere w.. ge.er.1  .gree=nt  th.t PD.~ .I‘.?.. ~111 b e
1-11 .nd .hould b e  .hown o n  m.p. b y  wpeci.1 .ymbol.. Kr. Ui1li.m.  pointed out  thnt if
.r... .r. delioe.tsd t h e n  t h e  l a n d  tyP. m”.t b e  naacd .nd de.cribed.  Ur. Cliae  ..id
th.t cowlderation  mu.t be givco  to the v.lue of the lad when d e c i d i n g  t h e  m i n i m u m  sire
.re. to  del ineate . Hr. J.me. .aid  t h a t  .,o.t We.. of blade  l.nd .re 10  to  20  .cTe. i n
.i*c.

T h e  u.e of aodifier.  .uch . . ‘Argidlc”  in n.ming uni t .  upped .  .  Arent.  1.. di.cu.scd.
D r .  S m i t h  .grecd th.t thin 1. proper.

ccQ.ittee  wemb.cq

D. L. Gallup, SCS.  Boise, Idaho - Ch.1rm.o
Oran  B.iley.  SCS. Albuquerque, New Fkxico
J. E. gzwn, S C S ,  Portl.nd,  Oregon
0 .  V. Chenoweth.  BIA, Portl.nd,  Oregon
L. C. Leifer, SCS, Berkeley, C.liforni.
g. L. Spencer ,  SCS.  gene, Nev.d.
L. Wil.on,  Agronomy Dep.rtn.nt.  Utah St.fa  Vniver.ity.

Log.,,.  Ut.h
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S.aple.  of  how Fi l l  lad h. .  been dr.crib.d  i n  r e c e n t  .oil ‘urvey manuscripts  h.w been
provided by the Prlneip.1  Correl.ror.

IILL WD

Fill  land i. urad  . . . l i a e s l l . n c o u .  l.nd type Ia .nd .rouod  the urb.n .re.. o f
V.ncouvcr. C.u., l d W.whouS.1,  U..hinStoa. L.rgr .re., .lonS the Colunbi.  R i v e r  r.ter-
f r o n t  hrve been filled in by drcdSln.$ of ..nd .nd .Ilt. f r o m  t h e  r i v e r . lhe.e .re.. h.vC
then been .moothed. ( A d a p t e d  frm Soil. H.ndbaok for Cl.rk County, Y..hlnSton  - fin.1
correl.tioa  U.rch,  1 9 6 7 . )

‘lhe upping  u n i t  dc.criprion  .l.o .t.te. thrt t h e  WC..  WI? f i l l e d  artificirlly w i t h
earth. traeh, or both, .nd .moothed. Uo pcrcent.S..  of the component. .r. Siven,  but xe
. ..uN th.t the  percent.Sc of tr.,h 1. rcl.tively 10~. Otherwi...  M.de  l.nd w o u l d  b e  m o r e
.ppropri.te.

PILL ,.AHD

Fill l.nd con.1.t. o f  .re.. f i l l e d  with mterl.1 f r o m  dredSiaS.  exc.v.rIon frm .dj.ccnt
u p l a n d . ,  S.rb.Ss, .nd b.g...e .nd .lurry f r o m  .ufwr  mi l l . .  Thi.  l.nd t y p .  1. lupped o n
K.usi, U.ui.  .bd O.hu.

pLLl lad (Fdl.  ‘fbi.  l.nd t y p e  con.I.ts priurily o f  .re.. filled  with b a g . . . .  .nd .lurry
from *ug.r  m i l l . . P e r  .re.. .re f i l led  with Mtcrl.1 frolp  dredS1.S  .nd f rom .oil
axc.v.tion.. For the m.t p.rt. these uteri.18 .re d u m p e d  .nd  .prr.d  over m.r.he.,  low-
l y i n g  .re.. a l o n g  t h e  co.st.1 f1.t.. cor.1 ..nd, cor.1 ligcstonr.  or S I C. .  sh.1l.w LO
bedrock. Ihi. land  type ia wed rmstly f o r  the productia\  o f  .~y,.rc.ne.

(L.nd c.psbIlity i. v.ri.ble.1

P i l l  bnd. m i x e d  (pL>. This  land type c o n s i s t s  o f  we.. f i l led  uith  wateri.  d r e d g e d
f r o m  t h e  oce.n or h.uled  from .dJ.ccar  sr..., S.rb.S.. .nd Senerrl  .,.teri.l froro o t h e r
sourc... It include. . few LT.?.. thst h.ve been l xc.v.ted. Tbi.  land type is used f o r
urb.n  developmsnt, inc1udi.S  .irport., h o u s i n g  .nd indu.tr1.1  f.cllitie.. It is mo.t1y
nesr Pcrrl R.rbor  snd i n  H o n o l u l u  .dj.cent  to the we.“.

(Land c.p.bility is v.ri.ble.)

( F r o m  Five-Isl.nd  A r e . .  Haw.ii  - fin.1  ecrrel.tion  February, 1966.)
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LMITED  STATES DEPARTMXNT  OF AGRICULYURE
SOIL CONSERVATILM  SERVICE

WEST REGIONAL TECHNICAL WORK PLWNINC  CONFERENCE
f o r

SOIL SlRVSY
Las Cruccs,  New  Wcxico,  J.“u.ry  2 6 - 2 9 ,  1 9 7 0

1 .  Propose  uniform  c r i t e r i a  for e n g i n e e r i n g  i”terpretPti”“G  of s o i l s .

2 .  D e v e l o p  a ”  o u t l i n e  f o r  a guide b o o k  t” enSi”ecri”S  i”terpret.tio”s  af soils for
specialists in  other  d isc ip l ines .

The  camittee’s  recomendsricns  and discussion for each of the charges are enc losed .  We
recommend that  the  comittce be continued and that one of its Charges  be to prepare (1
draft of the &de b o o k .

CHARGE  NO. 1 - P r o p o s e d  U n i f o r m  Criteri.  for EnSinedrinS  Interpretat ions  o f  So i ls

Attached are 12 guide sheets proposed a~ uniform crireri.  for enSineeri”S  interpreta-
tians 6 f  soils. They represent  the combined thinking of many individuals. Most of
t h e s e  Suide sheets  will be . part o f  the  rev ised  “Guide  for  InterpretinS  EngineerinS
Uses of Sails” now being developed under the leadership of Arnold C. Orvedal,
Assistaot  Director,  So i l  Survey  Inrcrpretations, Soil Conservation Service, “ashinS-
ton,  D.  c .

With miner  revisions. because of regional climate, unique parent materials, or State
codes. these guide sheets should be appropriate for any State in the Country.

General Discussion:

1. Some enSine&  “ould prefer that the published soil survey give a maximum of  so i l
characteri8tics  and qualities and avoid making any interpretat ions .  They  pre fer
to make the interpretations themselves.

2. There is a need for m,re d ia logue  between disc ip l ines .  The  single  sheet  inter -
pretation form now propcsed  for rating  phases of series should help with the
dialogue.

3. The committee recommends that these guide sheers  be adopted a8 uniform criteria
for use in the western State@.

Atrachments
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SOIL LIHITATION CUSSES FOR SEPTIC TMK  FILTER FIELDS

soil Properties
Soil KatinKe  i n  Terms o f  Limitations

None to Slixht Moder*te Severe

Permeabil i ty classit Rapidi/, trader- Lower end of Moderately slow
ately rapid,  and moderate and alo&
ww;:” of

Hydraulic conductivi ty More than 1.0 1.0 to 0.63 Less than 0.63
rate inch/hr.i?f inch/h=. inch/h=.
(Dhland core procedure)

Pe rco l a t i on  r a t e Faster  than 45.0
(Post hole procedure) min.tinchY

45 to 75
min. / inch

Slower than 75
min. / inch

Depth to  water  table
(seasonal or normal)

Flooding hazard
(frequency)

SlOpCS

Depth to hard rack.
bedrock,  or other
impervious materials

Over 6.0 feet
below surferz

N o t  subJect  to
flooding

0 to 5 percent

over  6 .0  feet

4.0  to  6 .0  fee t Less then 4.0
Terqorary season- Normally high
al water  table water  t a b l e

Very seldom flood Subject to f lood
Not more often Hare of ten  than
t h a n  o”ce in 5 once in 5 ye.¶re
years

5 to 10 percent over 10 percent

4 .0  to  6 .0  fee t Less than 4.0 feet

Lf Class limits are the #ame  as those suSSested  by the Work PlanninS  C o n f e r e n c e  o f  t h e
National Cooperative Soil Survey.

21 Indicate by footnote where pollut ion to water  supplies is  a  hazard

;?I I” arid or semiarid area6  60116  w i th  mode ra t e ly  slow permeabil i ty may have a mo?erete
limitation.

1.

2.

3.

4 .

5.

Discussion:
- Create=  depths to water  table may be necessary in some soils  to avoid contamina-

tion of grbund water  or  nearby s t reams and lakes.

Many  people feel  that  very rapidly permeable soils  should be rated as having a
severe limitation because of d.nSer of  contaminat ion.

A coil with a permeabil i ty  rate  of  less  than 0.2 inches per  hour is  rated a6
being unsuitable in Arizona to comply with the Arizona State Code.

D u r a t i o n  o f  a  s e a s o n a l  water table  should be used as a part of the cr i ter ia .

Pol lut ion hazard should be B line entry on the guide.
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SOIL LIMITATION CLASSES FOR LAGOONS

Limitation  Claar
None to Slixht Hodcrate Severe

Leas  than 0.60
inchfhr.

Slope

Reservoir  site materi.s,
(Unified grouping)

Less than 2X

& , SC. C l
and CH

Coarse fragments, under
6” diameer, by volume

Less than 207.

Percent  o f  surface area
covered by coarse
fragments  we* 6”
diameter

Less  than 31:

organic matter Less than 27.

0 .63  to 2 .0
inch/hr.

4 0  to 60”

2 to 7%

20 to 507.

3 to 15%

2 to 152

cwer 2 . 0
inchlhr.

Less than 40”

over 7%

GP, SW. SP, SW. Pt.
OL, and OH

over 507.

over 15%

over  15%

Discussion:

L/ The Cl4 and CC classif icat ions would need to have mre than 25 percent  f ines  in
o r d e r  to be placed in these limitstim c la s se s . If they contain leas  than 25
percent  f ines they wil l  need to be r.Led 86 s eve re .

Organic matter content may not be a problem.
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S o i l  L i m i t a t i o n s  f o r  S a n i t a r y  L a n d  F i l l  A r e a s

D e f i n i t i o n : T h e s e  areas are f o r  u n d e r g r o u n d  b u r i a l  o f  garbage  a n d  t r a s h .  T h e  c h i e f  r e -
q u i r e m e n t s  are d e e p ,  w e l l  d r a i n e d  soils.
s h o u l d  b e  e a s y  to e x c a v a t e .

T h e  s i t e  s h o u l d  b e  f r e e  o f  f l o o d i n g .  T h e  s o i l

T h e  rating6 riven are  b a s e d  o n  t h e  s a i l  p r o f i l e  to a d e p t h  o f  5  f e e t .  G e o l o g i c  investigs-
Lion o f  m a t e r i a l s  b e l o w  this d e p t h  will  n e e d  t o  b e  m a d e  on-site  b e f o r e  f i n a l  d e t e r m i n a t i o n
o f  t h e  s i t e - l i m i t a t i o n  c a n  b e  made.

and-
GUalitieS None to  SliRht

Degree  o f  soil Limitation
Wadcrate Severe

D e p t h  t o  h a r d  r o c k More  t h a n  5  f e e t

Drainage  class W e l l  d r a i n e d ,  s o m e -
vhat e x c e s s i v e l y
d r a i n e d

D e p t h  t o  s e a s o n a l
w a t e r  t a b l e

S l o p e

Stoniness

F l o o d  hazard

Texture

nore than 5 f e e t

O-S%

Nonstony  or stony

NOW

Silt lmn, loam, v e r y
f i n e  s a n d y  l o a m ,  f i n e
sandy loam,  sandy
10alll

(percent  by  volume o f
gravel  a n d  c o b b l e

O-357.)

“ore t h a n  5  f e e t

M o d e r a t e l y  w e l l
d r a i n e d .  e x c e s -
s i v e l y  drained

More t h a n  5  f e e t

S-157.

Very s t o n y

None

Sandy  c lay  loam,
s i l t y  clay loam,
clay loam, l o a m y
s a n d ,  sand

(percent  by  volume
o f  gravel  a n d  c o b b l e
35-100%)

L e s s  t h a n  5  f e e t

Somewhat  poor ly
d r a i n e d .  p o o r l y
d r a i n e d .  v e r y
p o o r l y  d r a i n e d

L e s s  t h a n  5  f e e t

Hare than  15%

Extremely s t o n y

Any

Clay, s i l t y  clay,
s a n d y  c l a y

C a l i f o r n i a  is using narrow c a n y o n s  a s  d i s p o s a l  a r e a s ;  a n d  t h e y  q u e s t i o n  s l o p e  o f  t h e
c a n y o n  rz.lls a* a r e a l  l i m i t a t i o n .

P o l l u t i o n  h a z a r d  s h o u l d  b e  a  l i n e  e n t r y  o n  t h e  guide.
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SOIL LIE(ITATIONS  FOR WCAL ROADS AND STREETS

Items Degree o f  S o i l  L i m i t a t i o n
affecting use None to SliRhL Moderate s e v e r e

soi1 drainage  class-?’ E x c e s s i v e l y ,  s o m e w h a t Somewhat  p o o r l y Poorly.
excessively. well,  snd v e r y  p o o r l y
moderetely  well

Flooding None o n c e  in 5  y e a r s ware rtlan o n c e  i n
5  years

Slope

Depth to bedrocl?’

Subgrade?’
a. AASHO

b .  Unified s o i l
classes

O-62

Mare  than  40  inches

A - l ,  A - 2 .  A - 3

Gw. GP, SW, SP, GM,
GC, SM. SC

6 to 12%

20 to  40  inches

A-4.  A-5

CL wi th  P14’
l e s s  t h a n  1 5
ML

More thsn 1 2 %

Less rtlan 2 0  inches

A-6,  A-7

C L  with PIl”
I5 or nwre
C H .  MH.  0 ”

Susceptibilitv  to
f r o s t  h e a v e  ?f

GW, GP, SW, SF’. GM, S”. GC, CH. O H ML, C L .  OL, hn
SC

St0lIiW~&’ Classes 0, 1. 2 class 3 Classes 4, 5

Rockiness~’ Class 0 Class 1 Classes, 2 , 3 . 4 , 5

For  d e f i n i t i o n s  s e e  S a i l  S u r v e y  M a n u a l ,  p p . 169-172

I f  b e d r o c k  i s  s o f t  e n o u g h  80 chat it c a n  b e  dug w i t h  handtools.  e n d  h e n c e  i s  rippable
b y  m a c h i n e r y ,  r e d u c e  m o d e r a t e  a n d  s e v e r e  l i m i t a t i o n s  b y  onecless.

“ s e  e s t i m a t e d  A A S H O  c l a s s e s  or u s e  t h e  e s t i m a t e d  U n i f i e d  c l a s s e s .

“ s e  t h i s  i t e m  o n l y  w h e r e  f r o s t  p e n e t r a t e s  b e l o w  t h e  p a v e d  or hardened  s u r f a c e  layer
a n d  m o i s t u r e  t r a n s p o r t a b l e  b y  c a p i l l a r y  m o v e m e n t  i s  s u f f i c i e n t  t o  f o r m  i c e  l e n s e s  a t
t h e  freezing f r o n t .

For d e f i n i t i o n s  see S o i l  S u r v e y  M a n u a l .  p p .  216-223.

T h i s  g u i d e  a p p l i e r  t o  s o i l s  e v a l u a t e d  f o r  c o n s t r u c t i o n  a n d  m a i n t e n a n c e  o f  l o c a l  r o a d s  a n d
str‘?cts. T h e s e  are i m p r o v e d  r o a d s  and s t r e e t s  h a v i n g  BO,W k i n d  o f  a l l - w e a t h e r  s u r f a c i n g ,
canvnonly  asphalt  o r  c o n c r e t e ,  a n d  a r e  e x p e c t e d  to c a r r y  a u t o m o b i l e  t r a f f i c  all y e a r .  T h e y
a l s o  are g r a d e d  t o  s h e d  water a n d  h a v e  o r d i n a r y  p r o v i s i o n s  f o r  d r a i n a g e .  W i t h  the p r o b a b l e
exreption o f  t h e  h a r d e n e d  s u r f a c e  l a y e r .  t h e  roads a n d  s t r e e t s  are b u i l t  m a i n l y  f r o m  t h e
s o i l  a t  h a n d ,  a n d  c u t s  a n d  f i l l s  are l i m i t e d ,  u s u a l l y  l e s s  t h a n  6  f e e t .  E x c l u d e d  f r o m
c o n s i d e r a t i o n  i n  t h i s  guide  are h i g h w a y s  d e s i g n e d  f o r  fast-moving, h e a v y  tmcks. S o i l
l i m i t a t i o n  r a t i n g s  d o  n o t  s u b s t i t u t e  f o r  b a s i c  s o i l  data  o r  f a r  o n - s i t e  i n v e s t i g a t i o n s .
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Soil L i m i t a t i o n s  f o r  Locel  fwads a n d  streeta (cont’d)

Discussion:

Kind o f  b e d r o c k  greatly  i n f l u e n c e s  the e a s e  o f  r e m o v a l  d u r i n g  road c o n s t r u c t i o n .
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SOIL LIHITATIONS  FOR POND RESERVOIR AREAS

Definition: P o n d  reservoIr8  are areas b e h i n d  a dsm o r  e m b a n k m e n t  w h e r e  water is c o l l e c t e d
e n d  s t o r e d  f o r  use. T h e  f l o o r  o f  t h e  r e s e r v o i r  a r e a  i s  n o r m a l l y  u n d i s t u r b e d  e x c e p t  w h e r e
s o i l  m a t e r i e l  m a y  b e  b o r r o w e d  f o r  cmb.nkment  c o n s t r u c t i o n .  C o n s t r u c t i o n  materi., f o r
e m b a n k m e n t s ,  h o w e v e r ,  i s  r a t e d  seperetely  and is not a c o n s i d e r a t i o n  f o r  p o n d  r e s e r v o i r
areaa.

soil Properties: P r o p e r t i e s  a f f e c t i n g  p o n d  r e s e r v o i r  area8  a r e  t h o s e  t h a t  affect s e e p a g e
rate; n a m e l y ,  aoil  p e r m e a b i l i t y  a n d  d e p t h  t o  f r a c t u r e d  or permable  b e d r o c k  o r  ocher pcr-
meable m a t e r i a l .

PX’opCties
affectinr!  uee

P e r m e a b i l i t y  c l a s s
(in./hr.)

DeRree  o f  Soil  LilTstation
None to Slight Modera te SWC?R

v e r y  slow, M o d e r a t e l y  s l o w . M o d e r a t e l y
SlOV modera te r a p i d  through
( c .ZO) (.20 - 2 . 0 ) v e r y  r a p i d

( > 2 . 0 )

Depth to m a t e r i e l  w i t h M o r e  t h a n  6’ 3 to 6’ Less  than  3’
kich c o n d u c t i v i t y

S e v e r a l  m e m b e r s  o f  t h e  c o n f e r e n c e  f e l t  t h a t  t h i s  guide  s h e e t  c o u l d  b e  c o m b i n e d
with t h e  o n e  f o r  sev.Se 1aSoons.
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SOIL LIMITATIONS FOR S”ALl,W  EXCAVATIONS

T h i s  g u i d e  a p p l i e s  to sail uses that require  excawting  or t renching  to  a depth of 6 feet
or less. S u c h  uses inc lude  underground ut i l i ty  l ines  (pipel ines,  sewers,  cables) ,  ceme-
teries,  sanitary landfills, basements, and open ditches, alrhough some supplemental cri-
ter ia  may be  needed  far  p ipe l ines ,  cemeter ies ,  end sa”it.ry landfills. For e x a m p l e ,  f o r
pipel ines ,  addit ional  interpretat ions  about shr ink-swel l  potent ia l  a”d corrosivity  may be
needed; and, for cemeteries. additional interpretations about  landscaping are needed.
M o s t  of  the  ant ic ipated  uses  involve  backf i l l ing ,  but  sane, such as basements and open
ditches ,  do  not , Desirable soil qualities and characteristics are good workability, mod-
erate  res is tance  to sloughing, gentle slopes, absence of rock outcropa,  and big sto”ee,
and no flooding.

I t e m s Dearee  o f  Soil Limitation
a f f e c t i n g  use None to Slixht Moderate Severe

Soil drainage class Excessive,  some- Moderately well Somewhat poorly,
what excessive, drained so i ls poorly, and very poorly
and well drained drained so i ls
Boils

Seasonal water table Below 60 inches Between 30 end Above 30 inches
60 inches

Flooding None N”*e Sublect  to f l o o d i n g

Slope O-8% E-15% “ore than 15%

Texture of depth to fs1, 6 1 ,  1 ,  sil, s&/. c l ,  sc, $1 ( sicl” , s, 1s.
bc excavated  if 2/ s i c ,  SC1 a11 gravelly o r g a n i c  eoi1s. a11 very

type6 arave11y  types

D e p t h  t o  b e d r o c k ? ’  Hare t h a n  6 0  i n . 40 to 60 inches Less than 40 inches

S t o n i n e s s  ( c l a s s e s ) /  0 ,  1 2 3, 1. 5

R o c k i n e s s  (~lasses)~’  0 1 2. 3. b. i

11 Texture  is used  here  86 a” index o f  workabi l i ty  and s idewal l  s tabi l i ty .

2/ I f  so i l  contains  a  t h i c k  fragipa”,  duripe”,  or o t h e r  m a t e r i a l  d i f f i c u l t  ( b u t  not
impossible )  to excavate with hand tools, increase  the  l imitat ion rating by one
class  unless  IL already  is  severe .

L/ I f  s a i l  w i l l  s t a n d  in verticel  c u t s ,  l i k e  loess, r e d u c e  r a t i n g  to slight.

ii I i  f r i a b l e ,  l i k e  that i n  s o m e  keolinitic Psleudulfs, reduce rating to moderate .

J_/ I f  bedrock is  soft  enough 80 that it can be dug out w i th  o rd ina ry  handtools,  r e d u c e
moderate and severe ratings by one class.

fi/ See defini t ions in Soil  Survey Manual ,  pp.  217-221.

DisC”sETi0”:

Stoniness  and rockiness  may not  present  88 severe a limitation as indicated by the
guide. Heavy equipment used may greatly reduce the limitation.
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IfSOIL LIKITATIONS FOR DWELLING  -

Item
affecting  use None to Slight

Laree o f  8Oil Limit.tio”~’
Moderate Severe

With b.selaents:
EXC.%sSiVely
Somewhat excess1ve1y
we11

With basements:
Moderately well

With basements:
Somewhat poorly
Poorly
very  Poorly

Without basements:
Excessively
Somewhat excessively
we11
Moderately well

Without basements: Without  bsscments:
Somewhat poorly Pearly

Very  poorly

Seasonal water With basements:
t ab le Below 60 in.

With basements: With basements:
Below 30 in. Above 30 in.

Flooding

SlC&’

Shrink-swell
potential

51
St”“i”esS-

R o c k i n e s s = ’

Without basementa:
Below  30 in.

None

0 to a!4

LOW

Classes 0 and 1

Class 0

Without  b.sema”ts: Without basements
Below 20 i n . Above 20 in.

None Occasional to f requent

8 LO 15% More  than 15%

Moderate High

Class 2 Classes  3 .  4 , and 5

Class 1 Classes 2 .  3 , 4 . and 5

Depth to6,
bedrock- With basements:

More  than 60 in.

Without basements:
More  than  4 0  i n .

With basements:
40 to 6 0  i n .

With basements:
Less than 40 in.

Without basements: Without basements:
20  to 40 in. Les s  tha” 20 in.

B y  r e d u c i n g  t h e  alope limits 50 percent ,  this  table  can be used for evaluaring  soil
l imitat ions for shopping  centers  and for  small  industr ial  bui lding with foundat ion
requirements  not  exceeding those of ordinary three-story dwell ings.

Some soils  raced as having naderate or severe limitations may be good sites from a”
aesthetic or use standpoint but require more preparation or m a i n t e n a n c e .

soil survey  Hsnue1.  p p .  1 6 9 - 1 7 2

Reduce  s lope  l imi t s  50 Percent  far  those  aoils suscep t ib l e  to h i l l s ide  s l ippage .

Soil Survey Elsnual,  pp. 216-223.

If bedrock is soft enough so char it can be dug out with ordinary hand tools,
reduce the moderate and the severe ratings by one class.
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Soil  Limitat ions for Dwell ings (cont’d)

Ratings are  for  undisturbed soi ls  that  .re evaluated for single-family dwellinga  a n d
o t h e r  ~tructur.8  with. s imilar  foundation raquiremcnta. E x c l u d e d  are buildings of more
than three s tor ies  and ocher  bui ldings with foundat ion loads in  excess  of  those equal  to
th ree - s to ry  dwe l l i ngs . T h e  emph.sis for rating soils in this guide is on f o u n d a t i o n s ;
but soil  s lope,  and susceptibil i ty to f looding and other  hydralo& c o n d i t i o n s ,  s u c h
as seasonal  wet”eas,  that have effects beyond those related exclusively L O  f o u n d a t i o n s .
are cons ide red  LO O.  Also considered are soil propert ies,  part icularly depth to b e d r o c k ,
that  inf luence instal lat ion of  ut i l i ty  l ines,  such an t h o s e  b e t w e e n  the d w e l l i n g s  a n d  t h e
t r u n k  l i n e s .  E x c l u d e d  .re limitations for soil  corrasivicy f o r  s t e e l  a n d  c o n c r e t e ,
septic tank f i l ter  f ields,  and Isndscaping;  such  lisirarions a re  p rov ided  in  s epa ra t e
interQretatiO”S.  ‘ m - s i t e  investi~ariona  a r e  needed f o r  s p e c i f i c  p l a c e m e n t  o f  b u i l d i n g
and Uti l i ty l ines,  and for  detai led design of  foundations.  All  rat ings are based on
u n d i s t u r b e d  soila to a depth of  f ive feet .

A line item should be added to the guide for  bearing pressure,

Durat ion of  seasonal  water  table should be incorporated into the guide.

S e e  footr&‘:  soft clay shales my presenr  a severe l i m i t a t i o n  b e c a u s e  o f  t r e m e n d o u s
expsnslon p o s s i b i l i t i e s .
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21 Slope stabi l i ty  is  the resis tance of  the embankment to failure by sliding when  i m p o u n d i n g  WB~CI
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SQII, IJHITAnoNS  FOR POND EMBANlMENTS
D e f i n i t i o n :  P o n d  emba”!=me”ts  are raised structures of  soi l  material  constructed across drainageways  in order to i m p o u n d  water.
These embankments  are  general ly  less  than 20 feet high, are constructed of “holageneous” s o i l  material  e n d  corqacted to medium
dens i ty . E m b a n k m e n t s  h a v i n g  c o r e  and shell type construction are not rated in this guide. Embankment foundation, reservoir .rea,
and slope are assumed to be suitable for pond construction.

Soil Prooerties: Soil properrics  are considered thar affect  the embankment and the avai labi l i ty  of  borrow material .  Ihc soil
e n g i n e e r i n g  properties  affect ing pnd  e m b a n k m e n t s  a r e  i m p l i e d  f r o m  medi.n  soil8 in the Unified Soil Groups. Propcrttea for
soils with border  or dua l  Un i f i ed  Groups  muat be interpolated.  The best soils  have gwd slope stabil i ty,  low p e r m e a b i l i t y ,
sl ight  compressibil i ty under load,  and good resis tance to piping and erosion. T h e  b e s t  b o r r o w  zmterial  is free of sto”e8  or
r o c k s  and thick enough  for easy excavstio”.

Properties
Affecting Use

Unified Soil Group

Slope StabiliryLf

Permeabil i ty
(compacted)

Compressibil i ty
(compacted)

ilighc

Gc, SC
- - - -

gwd

low

slight

Moderare
Degree  o f  soil I,imit.tion

Severe

ml, sn nl. CL
-_____--__-__

fair to fair gwd
good

md.- med.- low
1OV low

a l i g h t med. md.

good I good ,frir to~fair Lojgood goodResistance to :ood pmr to p0c.r good
pining and erosion / good - f a i r
Thickness of i feet 2-5 feet
borrow material I
stoniness Class i(
(Percent  o f  l o o s e  s,
*tones  on surface

!
(<.1X) (.1-3X (’ 3%)

over 10” i n  dia-
meter)
Rockiness Class ’ Q
(Percent  Of fixs? (<2X) L - 1 0 2 )

2.3.4.5
(B 197.)

rock exposed et I
I

CH w. GP
-_-C_--.

fair ; Pod

10” i h i g h

h i g h  : slight

r- I ow 1,.Y,!_~_yY_~-_--E_
I fair poor / f.ir !poor! i

high high low .mcd.
- lo l l

I
tlight slight /high high

I

Poor

\ med.
-low

: h i g h

~ good

PtY
---_--

PWI

high

high

poor
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SUITASlLITY  AS PROBABLE SOURCE OF SAND AND GRAVEL

DEFINITION:  Rating8 are based on the probability that soi ls  contain deposi ts
o f  s e n d  COQIB~T  t h a n No. 200 sieve (.OS mm) or gravel coarser than No. 4 sieve
( 5  Irm). The  ratings
t e r m s  o f  g r a i n  s i r ; .

d a  n o t  i n d i c a t e  q u a l i t y  o f  d e p o s i t s  e x c e p t  g e n e r a l l y  i n
T h e  materiala  a r e  comronly  u s e d  f o r  f i l t e r s ,  d r a i n s ,

a g g r e g a t e  f o r  co,,crete, o r  g r a n u l a r  s u b b a s e ,  d e p e n d i n g  on q u a l i t y .  Roedfill
( s u b g r a d e  i s  r a t e d  s e p a r a t e l y  eleewhere).

PROPERTLES: T h e  p r o p e r t y  c o n s i d e r e d  i s  s i e v e  size of soil m a t e r i a l  w i t h i n
t h e  s o i l  a n d  to a p r e d i c t a b l e  d e p t h  b e l o w  t h e  s o i l .  E s t i m a t e s  o f  probabilty
o f  s a n d  o r  g r a v e l  a r e  b a s e d  o n  s t u d i e s  o f  t h e  u p p e r  4  to 6  f e e t  o f  s o i l .  R e -
l i a b l e  p r e d i c t i o n s  c a n  b e  m a d e  to S O  i n c h e s  a n  m a n y  s o i l s  a n d  to greeter
d e p t h s  o n  s o m e  s o i l s . S i e v e  s i z e s  a r e  r e f l e c t e d  i n  U n i f i e d  s o i l  g r o u p s .
T h i c k n e s s  of suitable  m a t e r i a l ,  amount o f  o v e r b u r d e n .  g r a d a t i o n .  nature of
f i n e s .  a n d  s o u n d n e s s  o f  t h e  aggregate a r e  factors thaw Influenca  t h e  s u i t a -
b i l i t y  o f  t h e  sand a n d  g r a v e l  b u t  t h e s e  f e a t u r e s  mu8t b e  d e t e r m i n e d  b y  o n -
sfte e x p l o r a t i o n  a n d  t e s t i n g .

P r o b a b l e  S o u r c e Improbable  Source
Good Fair+ o r  Poor

sand SW, SP SM. SP-SH
SW-SN

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ A l l  o t h e r s

grave, GW,  GP

it Contains excessive fines that need to be washed out to be acceptable.



SUITABILITY AS A SOURCE FOR TOPSOIL
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Def in i t i on : Topsoil  is  the soi l  material  used to cover or  resurface .n area w h e r e
vegatetion  is to be escabliahcd a n d  m a i n t a i n e d .

Propertiel: Properties considered .re those th.t affect  the productivi ty and workabil i ty
o f  t h e  aoil materis and the  .mouot  of  sui table ~terial a v a i l a b l e .  S o i l  t e x t u r e  a n d
p re sence  o f  t ox i c  ma te r i e l s  gives .n indicat ion of  the productivi ty of  the #oil mrterial.
An  ind ica t ion  o f  workab i l i t y  aa for seedbcd prsp.rrtion is given by text,,re  a n d  c o a r s e
fragments. For c layey  so i l s ,  mineraloSy  ia .lao c o n s i d e r e d .  Thicknees  o f  s u i t a b l e
ma te r i a l  and amount  of  coar8e  fragments  affect  the  av.ilebility and ease of exc.vation
o f  the s o i l  wtcrIa1.

eropcrties
Affecting Use Good

S u i t a b i l i t y  o f  s o i l
P.ir Poor

fal, vf*l,  1. sil; 81, si, c l ,  xl, sicl; 8, Is;
BC w h e r e  1:l clay 8C where 2 : 1  clay c and SIC where
is dominant is dominant; c and sic 2 : 1  c l a y  is dom-

w h e r e  1:l clay is  dominant  inent

Soluable salts--Con- Less than 4 4 - 8 More than 8
ducrivity o f  s a tu r a -
t i on  extract
(mmhosfcm)

ExchanSeable
sodium (‘1.)

Less than 5 5 - 15 More than 15

Calcium  carbon- Less than 15 15 - 30 More than 30
a t e  e q u i v a l e n t  (7.)

Sulfur  (Z) Less than 1.0 not class d e t e r m i n i n g More  then 1.0

Thickness  o f  s u i t - More thao  20” 6 to 20” Less than 6”
able materiel

Fragments  coarser Less than 3 3 to 10 Hare than  10
than very coarse sand
(2) by volume

T h e  e n g i n e e r s  w o u l d  l i k e  to see t h i s  r a t i n g  r e m o v e d  f r o m  t h e  e n g i n e e r i n g  c a b l e s .  T h e y
feel this is really an a g r o n o m y  rating.

S e v e r a l  m e m b e r s  o f  t h e  c o n f e r e n c e  f e e l  t h a t  the  percent  organic  matter and  ava i l ab le
w a t e r  c a p a c i t y  s h o u l d  b e  l i n e  items i n  t h e  g u i d e .
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SUITABILITY OF SOIL FOR ROADPILL

Def in i t i on : Rwsdfill,is t h e  soil mt.ri.1 o n  w h i c h  a aubbasa is la id  and t h e  pwemnt  ie.
built. SuitabIlity rat ings are b.eed on the perforrance  of the #oil mterial w h e n  ext.-
vated and compacted or  compacted .nd  used in p,.cs. Propar compact ion and drainage of
t h e  material .re asaumtd.

Propertiaa: Prope r t i e s  t ha t  a f f ec t  su i t ab i l i t y  fo r  roadfill are ( 1 )  t h o s e  that a f f e c t
t he  s t ab i l i t y  and  t r a f f i c  suppor t i ng  cap.city and (2)  those  that affect  the  c.se of ex-
cavat ion of  the barrw materi.1. T h e  MS”0  .nd Unified C1assificatic.n.  and the ahrink-
Swell po ten t i a l  g ive  an i nd i ca t i on  o f  t he  t r a f f i c  suppor t i ng  capac i t y .  Thickncra  of  the
b o r r o w  matmrial.  wetnsas,and  atonea  o r  rocks  i,ifluence the  e.ae of exc.vaticn as .
borrow msterial.

P rope r t i e s
Affecting Use Good

Unified Cl.s.ificationi G?J,SU, GP.GM
SP.GC,SU

SC,WL,CL

AASHO Grout  Index

Shr ink - swe l l  po t en t i a l
COLE
WC

“etW882

O-4 4 - a Nom than  8

wry lov, l o w Moderate High, very high
Less  than .035 ,035 - .06 More t h a n  .06
Less than 2 2-4 Hare th.n  4

Excessive to Moderately Poorly and very
well  drained veil t o poorly drained

somewhat poor-
ly drained

Thickness of  sui table Horc than 2 - 5  f e e t Less than 2 feet
material 5  feet

Stoniness  Cl.%. 0, 1, 2 3 4, 5
(percentage of  loose stones
o.er 10” d i a m e t e r  o n  s u r f a c e )  [ l e s s  t h a n  32) (3 to 157.) (More t h a n  15%)

Rockiness Class?’ 0, 1 2 3, 4, 5
(Percentage of fixed rock,
exposed at surface) (Less than 10%) (lo-25%) Wore than  2521

1/ In areas subject  to  frost  act ion,  CL and the s i l t  loam part of “L a r e  r a t ed  s eve re ,
SM is rated moderate .

C l e a n  s a n d  or gravel  may not  be desirable because of danger of settling of the fill.

4?



scs
2/70

AVAILABIE  WATIMlDLDING CAPACITY REUTED  TO SOIL TEXTURE

w AWC in,&

clay .14 - .16

s i l t y  clay .15 - .17

sandy clay .15 - .17

s i l t y  clay loam .19 - .21

clay 1c.am .19 - .21

sandy clay loam .14 - .16

silt loam .I9 - .21

loam .16 - .lg

very fine sandy loam .15 - .17

fine sandy loam .13 - .15

sandy loam .11 - .13

grevelly sandy loam .07 - .09

loamy fine sand .08 - .ll

loamy sand .06 - .Og

fine sand .05 - .O7

gravelly sand .05 - .07

very  g rave l ly  sand 0.3 - 0 .5

II For soils typically l o w  i n  o r g a n i c  m a t t e r  (less than  1%)

Figures are based on pressure membrane data, 15 atmospheres for

wi l t i ng  point end 113 a tmosphere  (l/10 for sands) for fi.,d capac i ty .

Soil moisture  based on oven-dried samples (grewmetric  procedures)

may  g ive  h i g h e r  values far some soils then the values g iven .

Stratification, abrupt differences in texr~re within  a profile, or

minerals of volcanic origin are probably the reason for these differences

in available waterholding  capac i ty .
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Charge  No. 2 - Outline Per Guide  Book To E~SinacrinS Interpretationa  Of Soils

T h e  comittaa  reeonmends  the follaving  title .nd outline for the guide  b o o k :

“Guide Book far “acrs of the Published Soil Survey”

I. Forward  - (Tell who the guide is written for-people from other disciplines)

II . Soil Terminology and Soil Identification

A. Soil (Give the various defibitioos  of soil with special emphasis on defini-
tions used by the engineer and the aoil scientist)

8. Soil color (Brief sumnary of Munaell  system and siSnificance of soil colors)

C. Soil Texture, coarse fraSments, 6tonine88,  and rockiness (Give texture classes,
texture triangle, and reproduce tables 3. 4, and 5 on pp 214, 220, 222 of
soil survey uanual)

D. Soil Structure (Reproduce figure 44, page 227 and Table 6, page 228  of Soil
Survey Manual and explain siSnifica”ce of Structure)

E. Soil Consistence (Briefly define dry, moist, and wet consistence classes)

P. Soil Reaction and effervescence (Give terms and ranges  in pH)

C. Soil Horizons (Briefly define soil horizon desiSnatio”e  as given in Hay 1962
Supplement to Agricultural Handbook No. 18, and include horizon designations
for Histosols  which was recently adopted)

H. Soil Prof‘le  (Give idealized profile aa on page  1169 of “Soils and Hen” but
need to update horizon designations)

1, How A Soil Survey is Hade (Expend on the discussion used in all recent
published soil surveys)

.I. Availability of Soil Surveys (Refer to “List of Published Soil Surveys,”
U.S. Dept. of Agriculture, Soil Conservation Service, April 1969 and discuss
6011 surveys in pnqress)

III. Soil Formation end Classification

A. Pactors of Soil Formation

1 .  Parent  materiel

2 .  Relief

)

General  *iecussion  of factors
as they relate to soil genesis

3. vegetation

4 .  Cltmste

5. Time

B .  U . S .  Department  of Agriculture  Classification  System

1. Order 5 .  Fsmily

2, Suborder 6 .  Series Brief definitions

3 .  Greet  Group 7. Phases
(not presently  B part of system

4 .  SubSroup



Beport  o f  Cowittee  6  - Ch.rSe  2  (cont’d)

C. EnSinecrinS  Clarsification S y s t e m s

1 .  AASHO

2 .  U n i f i e d

Glossary of TerminoloSy

Aeolian
Aggregate ,  so i l
Alluvium
Andesite
Aqui fers
Argillite
Arkose
Ash,  v o l c a n i c
A s s o c i a t i o n ,  aoil

Badlands
BaSalL
Basic Raik
Bedrock
Bench
Bottom land
Bulk Density

Calcereous,  soil
Caliche
Capability  C l a s s i f i c a t i o n

land
Capilary.  water
Cementation
Chalk
Chert
Claypan
Coastal  Plain
C o l l o i d ,  s o i l
Coll”“lum
Complex, s o i l
CO”CretiOM
Consolidated
cou1ee

Dietomaceous  Earth
Drainage, s o i l
Drainage  class, soil
D r i f t .  S l a c i a l
D”“e

Eluviatian
Erodibility
Eecarpment

Floodplain
FrsSipan

Genesis ,  6011
Glaciofluvial  Deposits
Gneiss
Granite
Grevicational  Water

Hardpan
H”lll”S
Hydrolysis
nygroscopic  Water

Brie f  diwusaion,  with reference to
items 1  .nd 10 o f  BiblicSr.phy

Ignems Rock
111ite
111uviatioa
Impcrvioua
IllClUliOll~
Indurated
Infiltration
Inherited Characreris-

fiCl o f  80118

KaOlinite

Made land
narine nateria1
Marl
NiCrOClilMte
nicrorelief
Mil-ler.?l
Mineral,  s o i l s
UOIlt~?illO”ite
Morphology. soil
Mottled
N”Ck

Organic  matter
organic  soil
ortstein
Outwash

Parent  Hatcria1
Peat
Ped
PedoloSy
Perched Water Table
Percolation
Permeability
Porosf  ty
Pumice

Recent  soil
ReSolith
Relief
Residual Heteriel
Rhyolire
Runoff

Saline
SIndseone
Schist

45

Sedimentary Rock
sep*rate,  soil
series.  s o i l
Sesquioxide
Shale
Shot
Site Condition
Slate
Slope. soil
Soil Condition
so11 I&r1ity
soil Property
Solum
S t r a t i f i e d
Subsoil
Substratum
Subsurface Soil
Surface  Soil

T4lU6
Terrace
Texture
T i l l ,  Slacial
Transported Soil Heterial
Truncated Soil Profile

Upland

Valley

Water Holding Capacity
Water Table
W e a t h e r i n g



Report  o f  Colnmittsc  6 - Charge 2 (cont’d)

“. B i b l i o g r a p h y

1. American~Associetion  of State  Highway Officials  1961.  Standard Speci f i ca-
t i o n s  f o r  Highvsy ,,a.teri.laa and Hetbods o f  Sampling  snd Ttsting.  gd. 8 ,
2v., illus.

2. American Geological Institute 1960. Glossary  of Geology and Related Sciences,
Second Edition - 325~~. with Supplement, 72pp.

3. Bureau of Reclamation, 1968. Earth Xanual, U.S. Department of Interior, 703,
First Addition, Reviacd,  Second Pr int ing .

4. Engineering Soil Classification for Residential Developments, PH.4 373,
Revised No”. 1961. Federal Housing Adminietration.

5. Port land Cement  Association - 1962. PCA Soil Primer 52~~. tllus.
Chicago, Illinois.

6. Soil Surveys and Lend “se Planning-1966, Soil Science Society of America end
American Society of Agronomy, 196p.

7. Soil Science Society of America Proceedings, Vol. 20, No. 3, July 1956,
~~430-444. Report of Definitions approved by the committee on terminology,
SoFl Science Society of America.

8 .  Sail s u r v e y  Stsff - 1 9 5 1 . Soil Sur’vey Manual. U.S.D.A. Handbook No.  18
Soil Conser”atfon  service ,  503  pp.  illus.

9 .  S o i l  Survey Staf f  - 1 9 6 0 . Soil Classification 7th Approximetion,  U.S .D.A.
Soil Conservation Service, with  March, 196, Supplement.

10. Weterways  Experiment Station, Corps of Engineers - 1953. The Unif ied  Soi l
Classification system. Tech.  Memo.  3-357, 2V, Vicksburg,  Hiss .

Discussion:

It was  very apparent from committee discussion  and discussion of the conference that
comnunication is 8 universal problem. The guide book will need to be written with all of
the disciplines cooperating in order to bridge the communication gap.

One of the major stumbling blocks is that the soil scientist considers soil as the pra-
duct of the five factors of formation end  8s such considers  such things 88 s lope .  drainage ,
a n d  water  table  8s part  o f  the  so i l . The engineer considers slope, drainage. and water
table  as  s i te  condit ions  and not  as part of the soil. These  d i f ferences  in  approsch  will
n e e d  to be spelled out in detail in the guide book.

The conmiittee recommends that  moist consistence be determined at the moisture percentage
of the plastic limit. This will make our moist  cons istence  “alucs  more  meaningful  to
the engineers using the soil survey information.
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UNITED STATES DEPARTXMT  OF AGRICULTURE
SOIL CONSERVATION SERVICE

“SST REGIONAL TECANICAL WORK PLANNING CONFEf’.ENCE
f o r

SOIL SURVEY
Las Cruces.  New Mexico.  Janu.ry 2 6 - 2 9 ,  1 9 7 0

Report of Corrmittce  7 - Soil Interpret.tio”. At Tb. Higher CsteSorie. Of The New Soil
Cl...ificstio”  system

The committee v.. s..iSned the following ch,rSes: SuSSe.t guidelines for farming  tsx-
onomic  unit. th.r will support the mo.t  wlid i”terpret.rio”.  by:

1. Ev.lusCi”R  and refininS  the national committee’s  Suidcline. on map scale snd 1eSend
for smsll-scale q .P. to obtain ~ximum  interpretive v.lue. These we:

(S) County  K.p.. Us. phase. of s..oci.tio”.  of aoil  .erie. s. camp~“e”t. in  the
legend  _. w i t h  nap  scsles  r.“Si”S from 1:125,9OO  to 1:257,n17 (two to  four
mile. per inch). I” s few i”st.“cc. l.rSer  1c.1.. m.y be needed.

(b) S ta te  Msp.. “se ph..=. of s..oci.tio”.  of f.mili.6 of subgroup. . . compo”e”t.
in the legend with .mp scale. r.nSi”S  from 1:500,00’)  for .,..I1 .tste. to
1:1,000,000 for .ver.*e-.i.e  .t.tes. I” some stste. phsse.  of  s..oci.tian.  of
.ubSroup.  may be the better c.teSoric.1  level LO u.e.

(c) Renionsl Msp.. (larger t h a n  o n e  ststc). F o r  .rmll region.  “.e the asme IeSend
and msp .c.le ss for state. (b .bove) snd for moderate snd large region. use
phase. of sssocistio”.  of subgroup. s. component. in the legend st . ..p scale.
o f  f r o m  1:750.030  to 1:2,500,001.  Phsse.  of s..aci.tio”.  of Srest  Srcup. m a y
~1.0 bc used.

(d) Nstion.1 Hap. . Use phsae.  of .s.oci.tia”. of  greet  group.  st s map  scale of
1:1.500,000 to 1:7,500,000.  Phs.es  of s.soci.tion.  of s u b g r o u p .  nuy  slso b e
used.

2. ConsiderinS the fesaibility  of using phsse. of more ths” one csteSorics1 level in
small-scale  rap..

Before commentinS  o” the charge. we should first like to discuss 8.x..  it.,.. thst WC f e e l
.re .iR”ifics”t  to smsll-scale  maps and the use of such ia.p. for interpretive purpo....
We list them “ot beeeuse  they sre oriSin.1 but bec.u.e s few of them ,..y bc overlooked
and .ome  hsve . bearing  on our discussion of the charge..

Host  msp unit  0” smell-scs1e  aoil map. sre . ..oc.stion.. The saaocistion.  msy be of
order., suborder. , great  group. ,  subgroup.. fs.,ilie.. or series, or of phase. of sny of
these categoric.. A few msp unit. sre undifferentiated group.  or mi.cells”eou.  land type..

Interpretive ststcment.  csn bc made of lndividuel  map unit.  or of component. of rrup unit.,
or both. Except in the cs.e of msp unit. co”si.tinS  of very .imilsr aoil..  m.my in ter -
pretive ststement. .bout individusl  component. c.” be more specific  th.” st.tem.“t. shout
map unit.. Although the precise locltio” of the component. i. “ot shown  on the map. in
many c8.e.  the position in the lsndscspe  of l sch ~Jor  component cs” be described. Thu.
. map u.er can. with .ome degree of sccurscy, determine the kind of aoil st mo.t  paint.
wlthin . map unit.

T h e  hlSh.r t h e  esteSoric.1 level fhc fewer the . .  ..rti..n. th.t e.,, b e  mdc of sny Sroup,
but . difference in c.teSaricsl  level doe. “ot me.” there will be . difference in degree
of specificity of a11 interpretive st.tem.“t.. Some .t.teme”t.  cs” be s. specific .t the
order level 8. st eny lower level--for exsmple. shrink-swell,  hydrologic group. trsffic-
ability, end limitation. for septic t.“k filter fields of Vcrtisol.  and Hi.to.ol..

Iti most  cs... (perhaps  all)  level. of Se”erslit.tio”  to which meaningful interpretive
atatemcnt.  .pply sre fewer th.”  level.  of c.teS,,ric.l Se”erslir.tio”  within the soi l
cl..slficstion  system. For exsmple, while the soil clsssificstio”  syerem bar .k cat.epriC.1
level.. probsbly no more ths” two interpretive level. are merningful from the etsndpoint
of limit.tio”. for septic tsnk filter field., snd no wore th.” three from the .r.“dpoi”t
of lime requirement. 48



Phases can be as useful on small-scale maps as on detailed maps, and the same  principles
apply in “sing them. Any class of any category may be subdivided into phases based on
any characteristic significant to “se or management. Phases may be b.sed on selected
criteria for cl.sses  .t lover levels of the classification  system; for example, texture
or temper.t”re phases can be used at the subgroup level, and lithic  phases csn be used
at the great group level.

The importance of phases varies with the kind of fntarpret.tions  being considered. For
specific (itatements  to be made about “se of soils for irrig.ation.  narrow slope breaks,
say of 2%. 5%,  10%. 15%. snd 25%.  mey be necessary. F,,r  specific statements about  “se of
soils for septic tank filter fields and SON other non-farm uses, slope breaks of about
5% and 10% are necessary (at least in sreas where soils having a slope of less then 5%
have a slight limitation and soils having a slope of 5 to 10% have a moderate limitation.)
Shrink-swell, permeability, hydrologic group. load carrying capacity. lime requirement.
and waterholding  cepacity do not vary by slope.

Small-scale maps can be wade for a specific purpose (to meet the needs of a perticulsr
person or group) or for general purposes (to meet the needs of . variety  of users).

Host small-scale maps will be made  for the “se of people other than soil scientists.
This suggests that the legend should  include a description of the soils in terms a layman
can ““der. tsnd.

In published soil surveys there generally 18 “o need La include a legend with deteiled
interpretations of components of map units on the small-scale rap. I” reports contsining
small-scale maps but lacking detailed naps the small-scale map will likely be owe de-
tailed than otherwise.

The minimum-sired area  that can be shown on maps  of different scale is as follows:

1:7,500.009 900 square miles
1:1,~“0.~00 15 square miles
1:530,900 c square miles
1:250,000 1 square mile
1:125.‘)00 .25 square mile

Once a small-scale map has bee,, compiled it ib a rather simple matter to rearrange the
components of each map “nit in the legend to reflect a particular interpretation “r set
of interpretations. A map “nit bared on an associ.tion  of subgroups in most cases can
also be a map “nit based o,n a” association of phases of subgroups by merely naming a”d
defining the phases. Thus, more than one interpretive legend may be prepared for a given
map. If the items to be interpreted do not require phasing of components for specific
statements to be made, the legend will be shorter than if this is not the case. I f  B
given map “nit consists of several classes covering a wide range of. say. slope end slope
differences are important for the purpose of the map. the legend describing components
can be lengthy.

Dfscussion  of Charges

ml. Nap “nits of most county small-scale maps we examined are based on associations
of soil series. .A few are based on associat~ions  of phases of series. Sam are a com-
bination of the two. Any one of these approaches seems reasonable and practical.

The components in the legend can be series (or gr,,“ps  of series) or phases of series CDT
groups of phases) depending on the purpose af the map.

The map scales for county map6 suggested by the national cormnittee  appear to be reaso”-
able for most publications. There is a need, however, for maps of larger sr,,e ,or use
at public meetings, on television, and for display.

In regard to state end regional map8 a small-scale map of Alaska is being prepared at a
scale  of  1:1,000,0~!?. Map “nits are based cn phases  of subgroups. Nap “nits based on
phases of families of subgroups would, the Alaska people feel, result in a very complex
and  near ly  “ “ “ sab l e  map. and map  ““it. b a s e d  on phases of great groups would  resu l t  in
much important information being lost.



At the nationrl  level, . new tmall-scale  rap of the cont=rminous  United St.t=e ie b e i n g
;:;Epyd .t . sale  of 1:1,000.000.  i n  w h i c h  phasea  of subgroup8  .re c”mponents  i n  t h e

. The f irst  t”o (of . total of 13) ahsets,  covering the  nor theas te rn  Bt.t=s, .r=
n=.r1y  comp1cte. There .r= 150 to 200 rap unit8 on l single sheet, 38 by 48 Inchea.

The legend contains st.teme”t#  regarding witability  of the principal eompancnt  loill  of
each map unit for tilled cropa. pesturs.  trca fruite,  and timbbcr  and pulpwood,  and  limi-
ntions  for foundations, shallw cxc.v.tion.. and  ,+ptic tank  f i l t e r  fielda.  Haat entries
consist of . single rating--slight. nod=r.te,  ,cvere, good, fair, or poor.

The small-scale map of the co”termi”“ua “nited  St.te .“d the map of Alaska offer evidence
t h a t  comp”“enta  b a a e d  o n  phasea of aubgtoup,  .I‘= fersible at . sale  of 1:1,000.000.  A t
a scale of 1:500.000, then, components bared on pharea of families  of subgroups should be
possible.

This does not imply that map unite based on aasociaticns of great groups. suborders, or
e v e n  ordera, a== not useful  for sow i”t=rpr=t.tions. While many  interpretationa  that ca”
be rmde .t the order level can also be cud=  from a climatic rap, in aomc l *e*s It least,
accidental  characterist ics  .cc”mpanying  differencol in cl.ss=e “y 1e.d to useful inter-
pretstions: At the suborder level  it la poesible  to make intcrpretatione bared on wetne88,
flood hazard, rainfall distribution, veg=t.tio”,  and in #“me cases subsoil texture, for
example. Thee=  and additional interpretations b.s=d on temperature,  aalinity, .“d hard
underlying horizons, smong  other thinga,  c.” be made for gr=at groups.

Item. The comittee recommends that on= categorical level be ollntnined,  if possible,
o” all maps. A” extremely complic.ted  p.tter” of soils in one p.rt of an arca may.
however, require . shift to a higher level. A shift in categoric., level might ,180 be
necessary where a gr=at deal of derailed napping  has bee” done in p.rt of .” ate.  and no
detailed mapping  has been done in other p.rts.

Alternatively, in an area where more  than  one categoric.1 level ~le=m~ “eceas,ry,  . map
could be made using a higher level than ponaible  for part of the .rea and providing a
supplemental map  (or maps) for ar=as  where greater detail can be show”.

A footnote explaining (L shift in categorical level should be plwed “n the map sheet;
e.g.,

1. Generalized from detailed so‘1 surveys

2. Genernlircd  by interpretation
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System

Cons ide rab l e  d i s cus s ion  t ook  place dur ing .“d .frar prese”t.tion of the cormnicrce  r e p o r t .
Among the carex”ts made were the following:

w: Peop le  will “at  make the effor t  to  determine c”mp”“e”ts  within  . map unit on a
small-scale map.

u: D e s c r i b i n g  p o s i t i o n  o f  t h e  c o m p o n e n t s  so they c.” be identified in the field is
i m p o r t a n t  in u n d e v e l o p e d  sre.a where only small-scale maps  .re ava i l ab le .  Desc r ib ing
posit ion of  comp”“e”ts  is lean important  where small-scale maps  are compi l ed  f rom de ta i l ed
maps. Hap users must  s tudy the text  accompanying the nap. I”terpret.tio”s shc.uld not b e
m”re de t a i l ed  t han  can be just if ied by the nap s c a l e .

w: It 1s necessary  t o  d e s c r i b e  c o m p o n e n t s  in C~TDIB  of  posi t ion in t h e  l a n d s c a p e .

Huff: I don’t think W C  want to encourage people to locste specif ic  components ,  because
miatakea are l i k e l y .

Uohletz~-9 Small-scale soil  maps are needed for  general  planning.  Object ives are different
from those of detailed map*.

a: Different  arrengement  of  components  for  separate  interpretat ions may lead to
confusion.

w: It seems rerao”.ble to compile just one map and help people make single-purpose
i”terpret.tio”s from this map.

Arkley: Naps for  s ingle-purpose interpretat ions should not  be based D” small-scale map.
B o u n d a r i e s  nay be quite different for different inrerprecations. E a c h  s i n g l e - p u r p o s e  m a p
should be produced from slightly generalized detailed map at a reduced 8cele.

H u f f :  Cost o f  p roduc ing  s epa ra t e  i n t e rp r e t i ve  nape LO” great.

Pererso”:  I don’t see bc.u the usu.1 small-scale map can be used f o r  p l a n n i n g .  C o m p u t e r
cou ld  pr‘oduce  small-scale map with same detai l  as large-scale map.  Color pat tern similar
to general map would emrge  86 map is inspected visually.

Simonso”:  T h i s  i s  u s e f u l  i n  i n t e r p r e t a t i o n  o f  detslled s u r v e y .

Arkley: R e d u c t i o n  o r  g e n e r a l i z a t i o n  p r o d u c e s  map that can be put on wall  for easy
i”spectio”.

H u f f :  Not desirable for people  to make de t a i l ed  i n t e rp re t a t i ons  f rom gene ra l i zed  maps .

w: Host  useful  scale  is  2  miles  = 1 inch. Smeller scale maps “at to” useful

2: General ized maps are wanted by county planning cammissions  and others. Some-
t h i n g  is needed between detai led nap and usual s,,il associatio” map. Need a map uith a
simple psttern. Complex map is “at useful for general planning.

Chairma”‘s  comnents:  The discussion indicated that there is  considerable disagreement  on
usefulness of  small-scale maps and the kinds of small-scale maps that  are needed.

The conference members accepted the committee report  and recommended that the commiLree
be continued.
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WESTERN REGIONAL TECHNICAL VORK PLANNlNG  CONFERENCE
OF THE COOPERATIVE SOIL SURVEY

Las Cruces,  New Mexico
January 26-29, 1970

Report of Ccmnittee 8 -- Soil Survey Procedures-

The charges given to this Cwrmittee  are:

I. The feasibility of obtaining ant! using small scale satellite photographs (infrared and
other) to supplement the black and white base map photographs in soil surveys.

2. Consider the desirability of correlating series interpretations as part of the national
soil correlation procedure.

3. Attempt to collect information about existing techniques for improving field soil survey
procedures - for example, the use of portable seismographs, improved augers, etc.

The charges given were considered by the Carmittee,  and the follcwing recamnendations  are
submitted:

CHARGE I

A. Recommends that high altitude photography be used to the maximum extent possible in
all phases of the soil survey program. Efforts should continue in exploring neans
of expanding its use beyond what is new recognized as feasible.

High altitude photography has proven to be useful in areas where relief differences
are not too great for compiling atlas sheets direct from original negative and for
the development of ortho photo mosaics maps. Expanded use for field mapping also
offers considerable potential for improving field procedures in matching, evaluating
map detail, and preparing field mapping for publication.

6. Recamnends that an organized program be developed to expand and accelerate as much
as possible  the testing and evaluation of the potential uses for color photography
in the soil survey program. The program should encompass all phases and techniques
of color photography as well as high and low altitude coverage.

The Conrnittee fully recognizes that the application of color photography to soil and
land investigation is relatively new and is nare  costly than black and white. How-
ever, it is believed that for some specialized uses, its potential for improving
soil survey procedures is sufficiently great to warrant the additional cost. At
present this potential appears to be nest promising when used to supplenrnt land-
scape evaluation for black and white field sheets. Some color photography shows
considerably more detail than possible with black and white photos. To reduce over-
all cost. it would appear that mapping could continue to be done on black and white
photos: but, where suitable color photography is available, it be used to supplement
the black and white photos.

It is also recognized that color photo coverage is limited and that not all color
photography is suitable for application in soil survey work. To the extent possible,
an inventory of available color photography should be compiled and supplied to
appropriate offices. The inventory should include all sources willing to cooperate
in such a program. To adequately test and evaluate the use of color photography in
soil survey field procedures, training of selected and appropriate people would be
necessary.

Satellite photography appears to offer only limited value in the sail survey program.
The extremely small scale presents problems for detailed interpretations. It may
have some  potential for broad interpretations or landscape evaluation. Additional
testing is needed to adequately evaluate the use of satellite photography in the
soil survey program.



CCiJiXntS; John A. Williams of the Forest Service reported that sore use of color
photography is being used by the Forest Service. He estimates that the use of this
color photography in their reswrce  inventory procedures can sew them an average
of 50 percent in field time and work.

It was also painted wt that there is planned en Earth Remate  Observation Sensing Pro-
gram that offers considerable potential for use in the soil survey program. It was
suggested that this program be monitored to determine the value this program can have
to various aspects of soil survey and soil interpretations.

Richard C. Huff, State Soil Scientist, Soil Conservation Service, California, sub-
mitted to the Committee  preliminary reports of the use of color and color infrared
photography in the State of California. A brief sumnary of these is included here.
More detailed information can be obtained from Richard Huff.

Placer, California, Soil Survey Area. Area studied comprised about 345 square miles.
Color and color infrared, 35 mn film was used. About 85 square miles were photo-
graphed with only Kodak Ektachrome MS with W filter and the remainder was photo-
graphed with additional sirmltaneaur exposures of Kodak Ektachrome Infrared Aero
Type 8443 with Wrattan No. I2 filter. About half the aree was flown at altitudes
of 5,000 feet and the remainder et 7,500 f.-Pt.  Flight data we5 Hay 5, 1969. The
California State Department of Water Resourcei  contracted to do the photography.

Cost of the photography, excluding about $22 of Ektachrome Aero Infrared film that
wes donated by Kodak te California State Department of Water Resources, was about
$306 or about 88 cents per square mile.

The repart  states  that color and color infrared photos gave some soil interpretation
information that was not discernable on black and white field sheets. This included
better information on distribution patterns and extent of certain soils, "The color
infrared photography vividly depicts the extent of the soils on which the vegetation
was in varying stages of moisture stress conditions and it was noted that this ten
be related to certain soil series." Benefits other than those related directly to
sail interpretations were also reported. These include helping in orientation in
the field, updating changes in cultural features, land use and reference for eval-
uating made and shaped soil areas.

At the time the preliminary report was made (August 21, 1969) full evaluation of the
study was not completed and additional benefits were expected.

Hodoc,  California, Soil Survey Area. Area comprised about 320 square miles. Film
used was Kodak Ektachrome Aera, Type 8442, E-3 process. Filter used was KLF-36
plus HF-5. Negative size was 9 x 9 inch contact positive trensparencies with a
scale  of 1:36,000. Altitude was 22,800 feet.
1969, between 1045 and 1221 POT.

Flight date and time was August 3,

The cost of this photography for the area covered was $598.25 or $1.87 per square
mile. This cost was lower than usual due te unusual provisions of the contract
that probably will not be available in the future.

Full evaluation of this photography has not been completed but the preliminary report
(September 5, 1969) states  that the use of color photography in this situation "has
revealed easily recognizable soil color patterns and because of the scale and area
covered, the distribution and extent of these soils can be accurately projected and
evaluated." This report also indicates that this color photography aided in setting
up rapping units, delineating contrasting soil bodies, determining the extent and
composition of inclusions and complexes and to accurately characterize these delinea-
tions in a way not possible or practical with panchromatic field sheets.



CHARGE 2

A.

El.

C.

0.

E.

Recommends that the Western States  adopt fhe systematic use of soil survey inter-
pretation sheets for soil series and that rating criteria be developed and coordi-
nated between .the Western States and other states where necessary; and if the use
of soil survey interpretation sheets is adopted, the Comnittss further:

Recommends that the Regional Technical Service Center give leadership in coordinating
soil survey interpretations for soil series.

Recommends that the states be responsible for technical adequacy of soil survey inter-
pretations for phases of soil series.

Recommends that an active committee of appropriate people in the Western States  be
appointed by the Principal Soil Correlator  to develop rating criteria and soil survey
interpretation sheet(s); that the carmittee include specialists in appropriate re-
lated fields of interest as well as soil scientists.

Recommends that soil survey interpretation sheets be developed as completely as exist-
ing data permits for all newly proposed and revised soil series and that these inter-
pretation sheets be circulated for review at the same time the review drafts of the
soil series are circulated. Interpretation sheets for existing adequate soil series
descriptions be developed and coordinated as rapidly as possible.

The Corrmittee was unanimous in recognizing the need for the systematic development and
review of soil interpretations. The Committee  was also in full agreement that the soil
series and phases of soil series are the logical level for coordination. However, the
sail survey interpretation sheet must be separate and distinct from soil series dercrip-
tions but for convenience may at times be attached to them.

The Carmittee recognizes that at present there are many difficulties associated with the
implementation of coordinated soil survey interpretation sheets, but is fully convinced
that the benefits to be gained are greater than the difficulties confronted.

At present, adequate data may not be available for developing all desirable interpreta-
tions for all soils. This should not delay the normal procedure of soil correlation and
establishment of sail series, but should emphasize the need for collecting the additional
material.

It seems essential that some interpretations for soil series should be expressed as a
range. Crop yields would be an example. The Committee makes no recommendation  on this
subject as it believes that if the soil survey interpretation sheet is adopted in the
Western States that this item will need additional consideration.

2CHARGE

The Committee  makes no specific recommendations  regarding this charge, The Carmittee
believer that the tools in general use are for the rat part adequate. It does reccg-
nize that some  tools such as backhoe , power augers, and jack hammers  have proven to be
very valuable supplements to the hand soil auger and spade under suitable conditions.
The use of these specialized tools have generally had sufficiently wide testing and
trial that their capabilities and limitations are fairly well known. No new information
of significance on these or other tools was determined by the Comnittee  at this time.
The portable seismograph and other sensing equipment appears at present to have quite
limited potential for aiding in examining and evaluating nest relevant soil characteris-
tics important in soil survey work. Sane may have limited usefulness in determining
limits of occurrences of materials generally outside the soil classification and survey
system. A few may have some value in pre-survey examination or later sampling and
correlation.

54



The Committee believes that emphasis should continue in developing all phases of
presently recognized soil survey techniques and procedures and promoting  their maximum
use wherever possible. These include:

a. Develop and we all available background information prior to actual upping or as
early in the survey as possible. This should include such material as geology,
geomorphology,  ecology, climatic, U.S.G.S. topographical maps and all available
aerial photography (older as well as recent high and low altitude, mosaics, etc.).

b. Full use of stereoscopic analysis before, during and after field examination.

C. Greater use of high altitude maps or sections of mosaics in place of or to supple-
ment large scale small size field sheets that prevent analysis and understanding of
landscape and soil relationships.

d. Encourage and present challenges to field soil scientists to develop their natural
inquisitiveness and investigate all phases of soils during field work. Reduce as
much as possible routine, automatic mapping.

e. Present opportunities and encourage field soil scientists to participate as much as
possible in decisions about soil classification , interpretations, and correlations.

The work of Carmittee  8 and the discussions on the report indicate there remains much work
to be done related to the use of various kinds of photography and remote sensing in the soil
survey program. It is recommended that the Cwrmittee  be continued.

The recarmendations of Committee 8 were accepted by the conference.

Committee Members:

V. G. Link, Chairman
0. F. Bauer
J. F. Corliss
H. A. Fasberg
W. W. Hill
H. A. Homan
L. N. Langa"
J. D. Nichols
w. I\. Starr
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WESTERN REGIONAL TECHNICAL WORK-PLANNING CONFERENCE
OF THE COOPERATIVE SOIL SURVEY

Las wuces,  New  wxico
January 26-30. 1 9 7 0

Report  of  Camnittee  No. 9 - Soil  Family Criteria

This is a new comnitree to the Western Region 80 there is no repor t  f rom the  1968 conference.
The  comnittee  did review the 1969 report of the Nstlonal C o n f e r e n c e .

Charge 1:  Consider  ref ining the 1968  supplement  to the New Classif icat ion t reatment  of  very
fine sand to  assure  rea l i s t i c  f ami ly  g roups .

Discussion: The March 1967 supplement and subsequent amendments made the follcwing
c h a n g e s  on page 38 of the New Classification:

1 .  Texture

5 - Sa”dy.i’ Sands and loamy sands exclusive of loamy very fine and very
fine sand and 35% by volume or less coarser than 2 ,,m,.

Footnote: it V e r y  f i n e  s a n d  ( 0 . 0 5 - 0 . 0 1  ,m,,) is treated as sand it
par t i c l e  size class  otherwise is  sand,  and as s i l t
i f  part icle size class otherwise is  loamy.

An Intersociety Committee far  Standardizat ion of  Par t ic le -S ize  Ranges ,  under  the
leadership  of  SSSA, has  been s tudying the  problem since 1966.  The ob,ective of
this  group  is to exp lo re  t he  poss ib i l i t i e s  o f  deve lop ing  un i fo rm pa r t i c l e s  or
grain s i r e  l i m i t s . Three position papers have been published on the subject.!_/

T h e  ASCE  proposal does “of differ from the present AASHO  except they might  accept
and s ize  f rom 0.074 nm to either 2 mm  or 4.76 mn and gravel from either 2 nm or
4 . 7 6  “ml  to 3 in.

T h e  B u r e a u  o f  P u b l i c  R o a d s ,  AASHO  Committee  d id  not  favor  any  changes  in  the  AASHO
textural  c l a s s i f i c a t i o n .

T h e  SSSA,position  paper  f a v o r e d  u s e  of t h e  M I T  s c a l e .  T h i s  p r o p o s a l  w o u l d  s h i f t
t h e  u p p e r  b o u n d a r y  f o r  silt f rom 0 .05  m to 0.06 m ( 0 . 0 6 3 2 )  a n d  t h e  0 . 5  m m  u p p e r
boundary  for  medium sand  to 0.6 mn.

A compar i son  of  the  Soi l  Survey  Labora tory  and  N I T  systems  is give” below:

soil s u r v e y  Lab (19471 u
“ml mm

* ,002 o r  less ,002

&lJ .002  - .05 , 0 0 2  - ,006  - .O6

sand
- - v e r y  fine .O5 - .10

f i n e .10 - .25
medium .25 - .50 .25 - .60
c0are.e .50 - 1 . 0 .60 - I.0
v e r y  c o a r s e 1 . 0 - 2 . 0 1 . 0 - 2 . 0

11 ccmnittee  M, camittee on Particle-sire  Limits, SSSA,  E .  P .  Whi tes ide ,  Cha i rman.
Proc. Soil Sci. SW. A m e r . .  Vol. 3 1 .  N o ,  4 .  1 9 6 7 .
S t a n d a r d i z a t i o n  df Parti&-Size R.&ges. k c .  AXE, J. o f  S a i l  Mech.  a n d  Pou”dat,o”s
Di”. Sep tember  1969 .
P a r t i c l e - S i z e  L i m i t s  i n  H i g h w a y  S o i l  E n g i n e e r i n g .  P r e s t o n  C .  S m i t h ,  C h a i r m a n ,  Subco~itfeell,
AAsH Com~bttee  o n  M a t e r i a l s ,  B u r e a u  o f  P u b l i c  R o a d s ,  W a s h i n g t o n ,  D. C .  A ” .  H i g h w a y s ,
January  1 9  8.
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Charge 2:

Charge 3:

ChacRe 4:

It was the cc.ns.ensus  of the comnittee  members  replying to  the charge that  a
realistic grouping would be made by adopting  the break at .074  (ZOO sieve) used by
the  AASHO and  Un i f i ed  c l a s s i f i ca t i ons . One  conmittee  member suggested a sliding
scale in which the greater the amount of clay the greater the necessary percentage
of si l t  in the si l t  plus very f ine sand.

Recomnendstion:  The conference accept  the  reconrmendation  of  the posi t ion paper by
the  SSSA that the upper limit for silt be shifted from 0.05 rmn to  0 .06  mm.  Trea t
al l  coarser  part ic les  as  sand and drop the footnote regarding the t reatment  of  “cry
fine sand in the New Classification. This  change will alsn bring the Soil Survey
Laboratory data into closer  agreement with AASHO. As noted in the A S C E  posit ion
paper, “It is quite possible  that  the difference between percent  f iner  than 0 .074 eon
and percent finer than 0.06 mm will be less than the standard deviation of the test
r e s u l t s  for e i the r  pa r t i c l e  s i ze . ”

Re-evaluate and possibly redefine family soil  temperature l imits .

0isiNssion: T h e r e  are both Regional (K4) and National (69, 1969) canrmittees  on
cl imate which cover this charge.

Recormnendation:  The co,m,~ittee recommends that soil temperatures be used and data
obtained where they are not now available. Also,  that  the colmoittee  r econs ide r  t h i s
charge after data become available from Conrmittee #4.

Reconrmend  improved procedures for  taking soi l  temperatures  and for  relat ing these to
mean sir temperatures.

Conmittee  84 will report  on the f indings of that comnitree  r e l a t i ng  a i r  t empe ra tu r e
t o  soil tempersture.

Discu~slon:  Some procedures that have bee,, used zo determine soi l  temperature:

1.  Electr ic  thermometers  and thermistors  permanent ly instal led.  These ha”e b e e n
u s e d  in t h e  w e s t e r n  s t a t e s ,  particvlsrly in areas of  snowfal l ,  The Forest  Ser”ice
has developed an instrument?f  to  accurately measure temperature or resis tance.

2. “sing an orchard or  barrel- type soi l  auger  and probe thermometer ,  the soi l
temperature at 20 inches can be easily and quickly determined.

3.  Monthly soi l  temperature readings appear  to give no better NAT than fnur  readings
a year.

4.  Temperature  s ta t ions should be located, if  possible,  at  or n e a r  w e a t h e r  s t a t i o n s .

Recomnendations:  None, unless conference members have newer methods of recording
temperature.

Recommend  c r i t e r i a  fo r  evaluating  control  s e c t i o n s  i n  s t r a t i f i e d  soils.

Discussion: It  has been suggested that  phases of  soi l  famil ies  be used to separate
strat i f ied soi ls  that  are  not  now separated in the New Classif icat ion.  These
family phases could be named as “ s t r a t i f i e d  f i n e - s i l t y ,  s t r a t i f i e d  f i n e - l o a m y ,  e t c . ”
A definit ion could be as follows:

For those strat i f ied soi ls  that  have organic matter  decreasing regularly with
depth or have organic matter levels below 0.35% for 1.25 m (SO”) and that do
not  have s t rongly contrast ing textures , be  c l a s s i f i ed  a s  s t r a t i f i ed  phases  o f
soil f a m i l i e s . The sum of  the thickness  of  the thinnest  s t ra t i f ied layers  must
be at  least  5 inches  in  the  10 to  40-inch  section.

Recomnendation:  That  the  conference propose “ s t r a t i f i e d  phases” of soil families
based on the proposal above or something similar.

21 A L o w - C o s t  I n s t r u m e n t  t o  “easure Tempersture  z resistance Accurately, e.. H. Swanson,
USFS  Research Note RM-80,  Rocky Mountain Region, ~en”er,  Colorado.
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IT  IS RECO~NDED  t h a t  t h i s  comittee b e  c o n t i n u e d . Soil families c o n t a i n i n g  large  n u m b e r s  Of
s e r i e s  s h o u l d  b e  r e v i e w e d  a n d  f i r m  recowendations m a d e  f o r  d r o p p i n g  o r  c o m b i n i n g  s e r i e s  a n d
f o r  p h a s e s  o f  f a m i l i e s .  T h i s  c o m m i t t e e  work s h o u l d  start as soon a6 t h e  p l a c e m e n t  o f  s e r i e s  i n
the W e s t e r n  R e g i o n  is a v a i l a b l e .

CONXITTEE  MEMBERS:

R. F. muer 0. s. Romine
D.  Hendr icks P .  C. Singleton
R .  C .  Huff,  Chairman E. I.. Spencer
J. II. N i c h o l s I.. Wilson
S .  Rieger

D i s c u s s i o n :  D r .  G u y  S m i t h  - C h a r g e  N o .  4  w o u l d  h a v e  to be more  f u l l y  d e v e l o p e d  t h a n
t h e  o n e  g i v e n .
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REGIONAL'IFKXNICALWORK-PUNNING  CONFERENCE
Of the

C(KIpERATIVE  SOIL SLRVEY

Ias Cruces, New Mexico
January 26-30, 1970

Report of Committee 10: Handling Soil Survey Data

1. Charge to committee: To consider and evaluate procedures nou being used BB well e.~
possible new procedures for handling soil survey data, including  field and interpretive
as well as laboratory data.

2. Background: Work in using ADP for soils has started roughly siwltaaeoualy in several
experiment stations. Among others, Arkley at Berkeley and Swindale in Hsvaii in the West,
as rell as Rusk at Minnesota and Bidwell at Kansas have been using computers for analyzing
morphological and other ~011 data. In part at the urging of these gentlemen, the Soil
Survey started efPorts toward a uniform code for recording soils data in late 1967. These
efforts have been under the leaderehip of Cliff Orvedal and Dwight Swanson in h'ashiogton.
A workshop on ADP In Soil Survey we held in Awu6t 1968 and the 1969 National Work
Planning Conference  in cIlar1eston bad a committee on ADP. Cliff Orvedal,  with the assist-
ance of Dvight Suanson, was chairman of the workshop and the comaittee. Several data fiks
are envisaged; these files and their present state of development are 88 follows:

a. Pedon data (PD) Pile. This is a colnprehcnsive  coding system for morphology and
laboratory data developed by Swanson. It was discussed during a workshop in Wash-
ington in August 19'53, and some 16 copies of this rather voluninous  document have
been sent out to people who were thought to be Interested in it. Several people
have made further suggestions to improve the coding system end anther round of
discussion seems necessary before the eystem  can be finally  adopted. Several
reactions to tbe system will be given later in this report. Due to pressure of
other work no great amount of work has been done on the System during 1969.

b. Soil classificstion (SC] Pile. This file Y&S created during 1969 and all
presently recognized soil series have bee" incorporated in it. The information
contained in this file co"s1st.s  of the series name, the state responsible for the
series and the subgroup and family clsss in the new system. The classification
file co*sists Of the following aiofiles:

1) PL Pile. A listing of all series prepared by the Pour Principal
corre1ators.

2) SR Pile. A listing of all series prepared by the Director of Correlation.

3) ED eubfile. Containing all subgroups and all components of family
names of the classification system 8s well as state name abbreviations.

Cards for all series have been punched and programs for the followinS  functions
have been witten and executed:

1) List series alphabetically.

2) List series  by families.

3) Cwpare PL and SR files and report discrepancies.

4) Compare PL or SB file with the ED file and report discrepancies.

C. Series deecriptions  (SD) Pile. No progress has been made so far. In format
this file will in part resemble the PD Pile.

d. Soils interpretation (SI) Pile. The objectives of this Pile are e.s follows:

1) Print principal interpretations by geographical areae.

2) Print principal interpretations of principal phases of taxonomic  units.
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3) print reetrictive  soi1 characteristics  ior a given interpretstion.

4) Print list or aoils with specific  interpretive ratings.

Work on this Pile'is in initial pleanir@ etapee.

e. Cartographic  aoils datd (CSD) file. This  file is to cootsin iniormatioo e.bout
the SeoSraphiC distribution of soils. No work on this file has been done ae yet.
Digitizing equipment that defines cartographic perslwtera in term6  of X, Y, and Z
parameters has been purchased, however, end is being wed by the cartoSraphic uoite
oP the Soil Conservstion  Service and by the Forest Service. Detailed description
oP this equipment is Contained in a report by Mr. Hcwx, to this  conPerence.

3. Activities of this committee.

a. survey of ADP activities  in Soil survey in the ueetera  states.  The crarmittee  cent
queetionoaires  to the cooperative land  grant  colleges  and the Forest  Service seeklog
inPore!.%tion 00 ADP activities at the variO"S  institutiona.

b. We received replies frcm ten ate.tes  and the U. 6. Forest Service. Results may
be eumnvvized  88 Pollovs:

1) SiSniPicant  activities in ADP for soil survey are SOinS  on *t the folloviog
institutions: univereity  Of CaliPornia,  Davis; university Of California,
Berkeley; University of Hawaii; Montaoe State University; University oP Idaho;
Washington, State Department of Natural Remurce.s;  U. S. Forest Service at
Berkeley; Western Regional Technical Service Center, Portland; Soil  Survey
Iaboratory,  Rivereide;  and the Cartographic Unit, Portland. Other respondents
expressed strong interest but had little to report.

2) The computer hardware avaIlable  apparently ie very good but is of great
variety includiog the following: IBM 360, 1130, 64w, 7060; PhilCO 2Ow; si@a 5
end 7; CDC 1700, 3500, 6400; Burroughs 6500; Univac  1108, 900. It may be ee-
sumed that similar equiment  is available at the ioetitutione that did not reply.

3) A Pew proSrems  Par handling soil survey data are available as well 86
proSrams that may be adapted. Tapes containing climatic records for the
respective states  are available at seueral  institutions.

4) The Pollowing  is a sunmary  of the reports Prom institutions with major ADP
activities:

a) univereity of California at Davis. Mr. Allardice  has been using a pro-
gram for processit&!  laboratory data since 1967. The proSram  reads instrument
measurements on mark eeneing  cards end prints out standard data she&e.

b) University of Cslifornia,  Berkeley. Dr. Ark&y has used computers for
factor analysis and cluster aaalysia of coil  properties, and for numerical
taxonomy using methods adapted Prm programs developed by psychologlsts.
He has a system for coding morpholoSical  data and has a&%lyzed  six set8 of
date Pran  California, Ohio, and the 7th Approximation. He haa proSrams on
factor analysis and cluster analysis of soil properties and nunericel
taxonomy  and several tapes of statistical progress  including multiple
reSreaaion,  analysie  of variance, and cross-tabulation.

c) University Of &nfaii. Descriptions and data on all Hawaiian 80116  for
which data  are available have been coded and punched. The coding system is
similar to the PD file but it has been modified to take care OP conditions
peculiar to Hawaii  in term6 oP soils and VeSetation.  So far 50 of the 19
series in Havaii  have been incorporated in the system. The system bee been
used to predict paremeters for soils for vhich  data were  not available and
for listing and rankiog soils haviog certain properties. It has also been
used to allocate clay mineral from chemical and difierential  thermal date.

d) Montana State University. All pedon  data (descriptions  and data) in
the SSIR volume on Montana (SSIR  No. 7) have been coded and punched  and other
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data are being recorded,, using essentially the PD coding system. Montana
is planning  to write programa  in Fortran  IV to utilize these data.

e) university Of Idaho. IO coopsration with the Range Science Department
and 0% a'coding  system for vegetation and soila morpholcaical,  chemical,
and physical data has been developed. Range vegetation data iran a E-Year
range vegetation - soils ecology study have been put on tape8 and soila data
have Men coded.

f) Mr. Srackett of the State Department or Natural Resources of the state
of Washington, in cooperation with Washington State University end SCS,
developed the "$ils Oriented Information Listing ~&em"  (S.O.I.L.S.). The
system consists or B state soii serie.5 Pil-6, a soil data *torage file, a Boil
data index file, QIL irrigated land capability file, and a type description
file. Each of these files consists of the following:

1) state soil series file

soil series rleae
Map code
Stature (tentative or established)
Subgroup and family classification
county Of type location

2) Soil data storage file

Type of analysis  (methods) card
Color card
Description cards
Physical analysis card
Chemical analysis cards
Mineralogical analysis cards

3) Soil data index

This index is created from the soil data storage file
by the soil data editing procedure.

4) lrrlgated land capability file

Soil series name card
Characteristic  and quality card
Capability and crop adaptation cards
Location card

5) Type description file

This file consists of uncoded, narrative
official series descriptions.

Tne system contains codes for morphological descriptions in the soil data
file and codes for methods, irrigation capability, and capability units.
Pro@ms  have been developed for entering the data in the file, editing the
data, and for update procedures. The state soil series file has bee" eom-
pleted and apparently considerable progress has been made on the other files.

g) Forest Service. The state Cooperative Soil-Yegetation SurveyY has
coded the following:

1. Soil-Vegetation plot records including profile descrictions.

2. Iaboratory data (see item a).

r/ C. W. Colwell, ADP, Progress by the State Cooperative Soil-Vegetation Survey, pre-
sented at the Western Regional Technical Work Planning Conference, Riveraide,  1968.
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3. vegetation cauputer  program. codes for Wildlead,  plots,
and for grassland, wildlife, and limited aspects of the
Soil-Vegetation  survey.

4. Soil series classification.  Selected properties  for
approximately 35C upland soil series.

h) Soil Correlation. The Western Regional Technical Service Ce"ter
has  punched carde  for the PL file of the Western States. All series
have bee" punched and print outs  have bee" prepared.

i) Soil Survey Laboratory, Riverside. Since January  1969 all handling
of laboratory data is belog done by computer. Instrrrment  readings we
recorded and the data are put in disk storage from  which conventional
data sheets have bee" prepared. The data CM be used for the PD file.

j) Cartagraphic  Unit, Portland. Equi~"t  f"r digitizing cartographic
information, a "Coordinatograph".  has been installed. This equipment
enters X and Y coordinates of soil lines a"d symbole  0" tape, gives
areas of soil areas, and allows retrieval of the data for a national
databank. From the magnetic tape, a" automatic plotting machine ca"
prepare final scribed soil maps.

C. C"+xue"ts  on pedon data (PD) file: Several couaue*ts  on the PD file CO"Cer"i"g
coding operations and the organization of the file were received.

1. Entering data in the file. As mentioned before, Ma"taaa State University baa
coded and punched some 160 pedons  frcm SSIR No. 7. They found coding and punching
using the examples given in the PD code manual impractical. Consequently, they
reorganized the coding prwes8  80 that five cards wre used for general informa-
tion on the pedons and 15 cards for each horizon using a standard format. While
this uses a lot of cards (that 8re cheap) they  CM code one or a few features at
a time "hich  eliminates a great deal of looking up codes  in the handbook. They
the" rearranged the cards mechanically so that all the cards of B pedo"  were  in
the proper sequence. Dr. Nielsen estimated that doing it this way a coder can
code about one pedo" per hour a"d that a card punch operator vould need about
one-half to one hour to punch o"e pedo". Hence, it is likely that punching
descriptions and data is no more expensive than typing. A copy of Dr. Nielsen's
coding sheet is available to the conference. As things were  done  at Montana, a
relatively large part of the coding effort dealt with the pedon descriptions,
and a relatively large part of the card punching effort with  the laboratory data.
Since laboratory data will be available on tape, the punchlog costs  vi11 probably
be reduced if a farm  that is designed with the coding requirements in mind is
used in the preparation of the original pedon descriptions.

2. Several soil scientists who had studied the proposed PD code felt that it was
too long and ccmplex  in trying to be comprehensive. The Montana experiment shows
that the actual  coding is largely determined by the ccriplexity  of the description.
We estimate that one coded pedo"  requires about one foot of tape. A standard
caputer tape is 2500 feet 10ag. While the bulk of the PD record on tape does
not seem to present problems, handling the extensive records in the working  memory
of the computer may. This problem may be minimized by organizing the morphologi-
cal and the laboratory data into blocks and entering into the working  memory of
the computer only those that are needed for B specific  purpose.

3. Hawaii felt that it needed space on the record for conditions peculiar to
Hauaii.

d. Further consideration for the PD record:

1) The coding system should be finalized as 800"  as possible. To do this we
need some clear statements of the objectives of the pedon data record. Sane
people, for example, have tested the coding system to see whether it is possible
to create computer programs that vould classify the pedo" in the "ew classifica-
tion system. They found that several refinements were  needed both in the codiw
system and in "M8"w.l"  definitions  to get Sufficiently  u"eabiguous  statementa.
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Others have held that this wea not a ma&r objective of the PD record. We aleo
need to clsrify  the relationship Of "Ma""al"  definitions, such as horizon  desig-
nations, to the criteria in the classification system. Horizon designations, for
example, v0ul.d be convenient labels 1" searching the PD record for diagnostic
horizons, if they were fully correlated with  diagnostic horizons.

2) Coding sheets similar to the one8  used I" Montana should be prepared.

3) Basic programs for converting coded punched cards to the format wed on the
tape and programs for printing o"t We information on tape should be created as
soon  as possible.

Recommendations:

1. Cooperative efforts should be made to accelerate the adoption of ADP methods
in soil  survey.

2. T"e &do"  data record coding  Bystem  Seems to be largely satisfactory. It should
be finalized as 800" as poaslble  without  maJor modifications from the present
proposal.

3. Coding Instructions and coding sheets should  be prepared.

4. Cooperative agencies and SCS should  be encoureged  to prepare comprebeneive
programs "sing the format of the PD record.

5. I" view  of the diversity of equipment that is used by the cooperating agencies,
programs should  be in computer language  that can be used by a wide variety of
equlment  (Fortran  IV and Cobol).

6. A national clearing house shollld be established that maintains tapes of Soil
Survey data, programa  for Soil Survey and in general collects and distributes
information on the "se of automatic data  processing in Soil Survey.

7. This committee should be continued and serve as a regional information center
in automstic data processing. Individals  interested in automatic data
processing should be invited to join the cwaittee.

The report and recommendations were accepted by the Conference.

Committee Members

K. W. Flach,  Chairman
K. E. Bradshav
w. L. Coluell
D. M. Hendricks
H. A. Homan
E. A. Naphan
C. A. Nielsen
Cor3 Uehara
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H. T. Buchanan, Director
WaehitISton ABriCUltu+$t;  Exr;eriment Station

.;‘.>,
Good morning, and welcome to’the Western ReSional’Soil  Survey Work Planning
Conference. I am told ~fhat,_this.  is a biennial regional technical conference
of ,a011 survey people+chiefly  experiment atatioa  representativea, state a011
scientists, and,the  correlation staff of theSoil Conservation Service. Repre-
sentatives from some”otheraSenciee  in eurvey w6rk and technical epecialists
have been invited. In recent years, the Forest Service has been wall represented,
This is quite appropriate and gratifying.

I understend  that thin conference has rotated around the etatea. We are glad you
chose Se+ttle’this year. In addition to the expectation of good transportation
schedules in midzwinter,  the urban-industrial atmo~phere~is  appropriate to your
current consideretions. I don’t mean lanog--I’m  referri~ to figurative BtmoB-
phere of the urban-industry expeneion,problem. I note. that at least two ccm-
mittees will consider aspect8  of that problem.

The fact that so many differ&agencies mebt here ia indicative of the coopera-
tive program. Gur own Warhington  ~ASr,iiultural  Experiment Station8 has been an
active partner with ,the USDA id: soil ‘&vey work, since  1930. We began with the
Bureau of Plant Industry, and continued with’the Soil.Cohservation  Service.
More recently, the U. S. Forest Service, the Bureauof  Indian Affairs, the Soil
Conservation Districts, and Weyerhaeuser TimberCompany  have become involved.

We have aleo worked with the Bureau ,of ,Recla&tioa in, a related effort.

In addition to participating in the survey.activity,,we have done considerable
research, WSU now has adequate research facilities and pereonnel actively
engaged  in work with differentiation and oharecterisation,of.solls,  and in
areas of Seomorphology,  soil physios, chemistry, and mineralogy.

Most of the West ia mountainous, and in the past had limited aoce6a for soil survey..
In recent years, forest management progracm,  development of water eupplies, and
the increaeing importance of recreation and wildlife management have encouraged
survey work in many areas previsouly passed by in survey work. More lend has
been covered by aerial photography on both a large and small scale. Wore people
are doing inventory work, We are beEiMinB to get our first real appraieal  of
natural resource6 in 8ome of our remote are*@.

It is encouraging  to see soil survey activity in the mountainour area8 of our
state. Forest products are etill our number one industry. Further, these up-
land areas are the backbone of our water supply. Proper management of the water
and timber renourcee  will require good soil inventories for planning and developmen.

The need for interpretation of coils ie eapanding tremendously. We continue to
be interested in soil and crop management  as before, of course. But we now have a
greater need than before for interpretations that relate to use of the land for
recreation, a8 watersheds, and for Sood forestry and range practice and wildlife
management.

Interpretation8 made from qualitative and quantitative differentiation among aoils
are important in decision@ about alternative uee, multiple use management, and in
determining the moat  beneficial ~888  that can be made. The present project, the
map and report6 of eoil distribution in the weet, will be a v3Auable reference.



Those making decisions about regional development and regional research should
find the map particularly useful. We in Washington hope to continua this work
with the development of a map and report of soil distribution throughout our state.

Our host city is a reminder of the land use changes caused by mushrooming cities
and industrial expansion. Your committee on made or shaped soils will find such
areas here, Your coaraittee  on soil surveys in urban and fringe areas, design
and interpretation also will find this a stimulating environment,

A regional planning project wae completed in the Puget Sound areas, recently,
You will probably hear more about this subject during your conference, Such
planning projects deal with a complex use problem, but very much need the infor-
mation your program supplies. We are told that it won’t be long before the whole
area from the Coast to the Cascades and from Portland to the Canadian border will
be heavily populated. Rapid and significant changes are occurring in farming and
in the handling of farm products here as elsewhere,

The regional planners have been and should continue more intensively to use infor-
mation about soils. You can be helpful to such projects by sharing your ideas
in conferences such as this. You also help by keeping abrest of the social changes
that increase the use demand upon the land and require that priority decisions
be made in the public interest.

By the tone of your conference, by the participation of the several organieations
and agencies represented here, and by the committees  you have working, you apparent-
ly are keeping in position to be very helpful in this changing land use situation
in the high tradition of your prior service.

Best wishes for a successful meeting in Seattle, Washington.

3
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Remarks Prom Area Conservationist

Merle  Britton

Soil Conservation Service
Seatt.le, Washington

It is a pleasure to welcome you to Seattle as participants of the Western Re-
gional Soil Survey Confereuce; Or10 Krauter,  State Conservationist of the Soil
Conservation Service, requestod I represent him, as he will be participating
in the final review of an Internal Audit;

I will attempt to give you a quick rundown of soil survey work in this area of
Washington and also a brief description of our Service Activities.

Cut work area covers the northwest portion of the State, extending from the
Canadian line on the north, about 150 miles south to Mount Rainier National
Park, and from the crest of the Cascade  Mountains on the east to the Pacific
Ocean; There are soil conservation districts in all ten (10) counties.

Dairying, grassland agriculture, woodland. and speciality crops such as vege- -
tables for freeeing plants, berries (strawberry, blue berries, and cane berries),
flower bulbs, rhubarb, seed potatoes;

Our active soil survey work consists of a standard survey In Jefferson County;
The other counties have published surveys dating from the late 1930’s to the San
Juan County Survey published last year; Many of the earlier surveys compare
with our low intensity survey of today;

The Puget Trough area has a wide variety of soils, They range from the organic
peate  and muck soils to mineral soils with compacted subsoils, sands, gravels
and unstable clays to the Alluvial in the many valley and tidal areas,

Drainage, streambank erosion are principal conservation problems along with
periodic flooding of the streams and rivere;

Many new or additional demands are being made for information from our soils
maps.

Fifty percent (50%) of the population of the State of Washington is centered
around Seattle in four (4) counties - King, Pierce, Snohomish and Kitsap. The
other 50% is scattered in the remaining 35 counties. This population expansion
or explosion is making increasing demands on our soil resources. Much of the
growth is occurring In the suburbs; This is creating a demand for soile in-
formation relating to:
1. Drainage fields for septic tanks

2. Are the soils on slopes stable enough for home sites, to take advantage
of  “view lots”

3. Information on soil that has high bearing strength for foundations.

4. County Assessors in two counties are using the published survey for assess-
ment purposes, but have indicated need for more detail than in the pub-
lished 1939 survey.

5. Planning Gormission  of King County and the Puget Sound Governmental Con-
ference for use in preparation planning for a 4-county transit needs survey;

6. Planning for open area8 in relation to recreation;

4



A changing agrioulture end the rapidly chenging  pattern of population from
rural to urban are creating needs for more soils  inform&ion  and the up-dating
of our older publiahed surveys to met this need;
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Bienniel Report

of the

Chairman, Soil Survey Work Group

to the

Wentern Regional Soil Survev Technical Work Planning Conference

Seattle, Washington
January 20. 1964

This report, for better clarity is presented in a chronological faehion,  and,
for better understanding, includes 8ome  past history of the Work Group pertain-
ing to the Regional Soil Association Map Project.

During the period 1955-1959, the work group with state soil scientists, and
regional correlation staff members of the Soil Conservation Service, held
discussions relative to the development of a western regional soil aasocia-
tion map; At the Regional Technical Work Planning Conference in Salt Lake
City, Utah in 1958, a discussion of the regional soil association map wa8 held.
It was decided to prepare the map and legend, and to consider an amplified
descriptive legend to be printed on the back of the map; In 1959, these  same
people, developed soil association maps for the individual, eleven western states;

At Las Vegas, Nevada in January 1960, in a work session preceding the regional
technical conference, a regional soil association map was assembled from then
individual state maps, and a suitable legend for the map was organized; It
was decided to write a narrative report to accompany the map; During 1960
and 1961, this composite regional map was reviewed locally and by small intra-
atate groups to reconcile map boundaries and discrepancies involved with the
we of the regional legend between states; At Las Cruces,  New Mexico in 1962,
in a work session preceding the regional technical planning conference, the
soil survey work group members  and personnel of the Soil Conservation Service,
reviewed a composite draft of the regional soil association map, and the
legend that was to accompany the map; In addition, three committees were
established for the work session. The first committee drafted the original
definitions for the great soil groups and miscallaneous land types to be used
on the map and in the legend. The second committee wrote descriptive infor-
mation about the individual map units. The third committee worked with an
introductory statement of the physiography of the eleven western states.

During 1962, the drafts of materials for a manuscript to accompany the regional
soils map were circulated for review and commente.  After this review, it
seemed to the majority of the group concerned with the map project, that a
manuscript discussion of “Soils of the Western United States” was a useful
and necessary companion to the soil map; It also appeared necessary that a
different outline of presentation of material in the manuscript wae needed,
By correspondence, the following manuecript  outline wae agreed upon:

I Introduction
ai Introduction
b) Physiography
ci Relationshipa, soils, physiography and vegetation

II Occurrence end Distribution of Soils
Group A. Light colored soils of the arid regions

1. Morphology and distribution of great soil
2. Composition of soil associations (charts)

Similar lieting for all soil group.9
6
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III Appendix
1; Descriptions for great soil group8 within the vestern region.
2; Acreage dietribution  of soil association units sucrnarized by states in

the western region,
3; Glossary of cocwn and scientific plant names;

In October 1962;at Portland, Oregon, a small committee of six people from the
northwest states, reviewed the manuscript outline, some’drafte  of the iutro-
duction, and considered content of information to be used in sections I and II
of the manuscript.

During 1963, the Chairman of the Soil Survey Work Group, by correspondence,
asked various personnel of the Experiment Stations and the Soil Conservation
Service to write various sections of the manuscriptr In further’correspond-
ence, other personnel were asked to review sections of the manuscript which
had been drafted; Questions arising out of production of a manuscript,~have
been referred..to  the people concerned by correspondence by the Chairmvl of the
Soil. Survey Work Group. While in many instances the response to questions has
been small, the concensus of opinion has been followed; Where people have not
responded with written material, a suggested draft of the material has been
sent to them for their edit, or for their choice to rewrite;

There has been no desire on the part of the Chairman of the Work Group to
embarrass, heckle, or to assume the prerogatives  of other people. There has
been a desire on the part of the Chairman of the Work Group,to keep the project
moving, and to get a completion in 1963; The other course open was to call a
work session in connection with the 1964 Regional Technical Planning Confer-
ence for the purpose of completing work and review. This would have deleyed
the’project completion into 1965; This course in not tenable, due to the length
of time we have already been consumed on the project.

A firm committment  has been made with Craftsman Press in Seattle to print the
soil map. A firm committment  has been obtained from the Department of Publi-
cations at Washington State University to print the manuscript. Wesley Ellis,
of the Soil Conservation Service Regional Cartographic Unit, has agreed to do
the cartographic work necessary for the map printing. These contracts are
the apparent low bid contracts frcm the information gathered by correspondence.

The majority of opinion among the people responding, was that the map and report
be turned over to the printers in December, 1963. Accordingly, by correepond-
ence,  the experiment station directors of the eleven western states were can-
vassed as to how many copies each would like to have printed. There is still
no response from some of them. The numbers asked, in ythose responses obtained
range from 400 to 1,500 copies in each state. Some wish 1,000 copiee,  others
500. The reoorenendation  from WSWRC  was for 10,000 copies;

Upon consideration of 8ome imponderables already mentioned, and upon one or
two suggestiona received by people involved with the project, the Chairman of
the Work Group decided to hold the whole project for review at this Conference
at Seattle, There is still chance to get this project finished and to the
printers, so that publication issue can happen before June 1, 1964..

Mr. Chapin  has agreed to allow some further discussion time for review of this
publication at this Conference. There will also be a Soil Survey Work Group
Meeting held Tuesday evening from 7-9 p&m;, where the project will be reviewed0

The Chairman of the Soil Gurvey  Work Group has spent considerable time on this
project during 1963. The following questions are posed pertaining to the
Regional Soil Association Hap Project, which should be answered during the
review here at Seattle:
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1. Do you want to delay this publication for a review of the finished manu-
script, by everyone concerned, by correspondence?

20 Do you wish the manuscript to be exhaustive to the point of citation of
all published material about the soils in the western region?

3. Do you want a uniform style and format, or allow the expression of style
or iadividual authors? Do you want individual author credit?

40 Are you all willing to serve as editors and revies manuscripts in February?
Cnly in February?

5. What do you wish to do about issue of the publication? Do you wish govern-
ment agencies in all states to purchase their copiee, and other copies be
iseued free? Gr do you wish each state to solve their own distribution?
Remember there is a disparity between orders from individual states of
fromm400  to 1,500 copies; This will cause difficulty and unfair cost be-
tween states, where copiee are issued free.

6. Do you all support the present format and style of the publication? I f
not, what do we add or delete?

7. Are there those who have suggestions, criticisms, or misunderstandings to
be made or to have cleared up at this Conference, with reference to the
soils publication?

Warren A, Starr, Chairman
Western Region Soil Survey Work Group



Remarks to the Conference

by Dr; Ci E; Kellogg

The last two years progress in soil survey are encouraging from the standpoint
of their affect and their quality; This progress has involved training of
Area Conservationists as well as 8021 Scieutiets.  There was more training of
Soil Scientists, through conventional in-service training schools, and, in addi-
tion, two formal training schools held at universities; In the past, two
university training schools have been held at Oregon State University, and four
at Cornell University. The fieldmen say these schools are useful. The main
purpose has been to get scientific desclpline, and to have the opportunity to
read scientific literature,

In 1964, we want to do better with soil survey publications, We would like to
get forty surveys published. Now the soil scientists in the field are complet-
ing field work on soil surveys more rapidly than we can get the reports pub-
lished, and more rapidly than we can get funds for publications. It is also
obvious that more people are using soil surveys for more uses and purposes than
ever before;

The purpose of the soil survey and report is to bridge the gaps of interpretation
between soil science, soil technology and research. Also in the survey and
reports we are building knowledge about how soils will behave. The soil survey
bridges between knowledge of soils and uses for soils. To serve the expanding
needs for, uses of, and interpretations made of the soil survey, we have had to
have some changes in soil classification and interpretations about soils.

Dr. Baver once asked ‘When are we going to simplify the classification and map-
ping of the soils of New England?” %ake the maps more simple?” Actually these
question6 could mean “When are we going to cease finding out new things about
Soils?” We will cease expanding our classification and interpretations about
soils when we cease learning about soils, and when wa cease to get new uses for
interpretation8 about the soil survey. There is actually little chance for
change in the progress we must make; The south is a good example, Early in the
soil survey program there, a few soils were prized because of abundant nutrients.
NOW days, in the south, soils areviewed and degregated with many qualities of
water intake, slope, erosion , etc., in mind for interpretation to use. Land uses
and other uses for soils have changed, and good soils, ouce  degraded by use.  are
being redeveloped, Soils now respond to changing combinations of practices.
The engineers have demanded information which has expanded the area of inter-
pretation about soils, The old type of soil surveys and reports have been found
inadequate to carry the load of modern interpretation needs about soils,

The purpose of any classification system is to classify knowledge. Our old
classification system for soils was iuadequate to properly classify our modern
knowledge about soils. This same analogy is true in other sciences as well as
our own; Ninety percent of all the scientists who ever lived are alive today.
This means a great number of new ideas , and new research findings are continually
before us. Research sponsorship at the federal level has changed, as our economy
has developed, and as defense needs have increased. The Hatch Act funds for
research in agriculture are now peanuts compared to the total federal money spent
for research; One can cite the NASA organization, conducting research for defense.
We have had enormous experimental growthi

Soil Science started in 1899, but 1900 to 1910 and 1910 to 1920 brought more
changes and additions to knowledge with each decade. There have been develop-
ments in the sciences of Physics, Chemistry, Geology, these fields related to
Soil Science; New techniques have been given us for examining, classifying and

a-



.a,

interpreting &out soils. The general process of advancement of soil science
has not been dramatic, although there has been recent drama develop in the
problems of expensfon  of the urban fringe. Wowever, proper interpretation
about soils has usually been considered after the catastrophe has’happened.
In Lake County, Chicago area, four blocks of houses erected upon good ~former
cornland, have had failure in construction, of one type or another. We csn
recall several million dollars lost in failure of housing near Washington
D. C. in recent years, from improper considerations of land conditions before
development; These event6  have some drama.

It is known that, the USDA and State lixperiment  Stations have an image problem.
In the past agriculture hae become synonymous with farming in the public mind.
Farm labor has decreased, and farm people have migrated to cities; In contrast,
agricultural processing has two and one half times a8 many people working; as are
working on farms. Rural,srid  urban problems in research and interpretationto
management are different than those in agriculture. There is the main problem
of water intake versus water runoff in urban and residential areae. Sinoe
people think that appropriations for agriculture are all subsidence to farmere.
Woen considering needs for research, the farmer and the farm housewife are no
different than the eutomobile worker or his housewife; Increased efficiency
in agricultural production has reduced the number of people needed on farms,
and the land needed in some land uses; However, the need for agricultural
assistance is increasing in urban areas, Yet in the Congreeaional hearings,
we are asked, “Why do you need agricultural funds to help urban people?”
How do we clarify these image problems? People in general, and often, the
legislature do not see that agricultural clientelle  Is changing and enlarging.

The Washington office has had opportunity for briefing and training of ,personnet
being sent on foreign assignments; We feel this is good policy, and that person-
nell should have all the knowledge and acquaintance of a country that is ia
possible to get before proceeding to a foreign station aseignment.  The Washington
office has considerable information and experience about foreign countries a8 a
result of the world soil map projeot, and the experiences of our pereonnel
abroad;

We always have one or two problems on hsnd  in my officei In my job, it seema
that is ell the contact I get with the field, contact which presents problems.
People write me when they are in trouble; one current problem in classification
in climate, DO we need climatic phases? We have had come discuseions  with the
Bureau of Land Management. We are classifying and mapping soils from the
mountains to the deserts, The occurrence of Litbosol, Alluvial and Regosol soils
having weak morphology range over wide areas of temperature, precipitation and
grazing condition, yet within these ranges there is no soil difference. They
all look alike. Appraisals for different future use and management are difficult
to make; Wow do we determine and classify differences to allow different use
and management recommendations that are easily explained? We may get some  hints
from local weather stations, or by comparison to adjacent normal .eonal  soils.
May we use special lines placed upon local field sheets, but which do not appear
on the published map? We have been experimenting with BLM with some local systems
in Nevada, New Mexico and Montana; As we qua interpretations on range  and
forest lands, we find some facts of importance ke not reflected in the soil.
Some soil6 have wider range of adaptability than the crops which we want to grow,

There is another problem of soil survey operations. It is difficult to quickly
assemble a report and maps that are suitable for publication; In come cases,
eymbols or maps are not appropriately placed or are absent in the legend, and
report. We have become careless about goals, We must take publication goals
serou,sly. If target dates have to be changed, let the Washington office know.
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The baae map for e publication has to be started well in advance of a publication
target data; Some such base maps
dates, have become obeolete for publication due to delay of publication sch-

, started according to prearranged target

edualing, caused by lack of notice of change of rchedualing; The other choice
is to start cartographic work after the correlatiw, maps and reports have been
received; This prooedure  would delay publication one to one and one half years.

We must have initial field reviews earlier in the progress of the survey.  This
would help the sequence of keaping on schedule and will test the legend earlier
in the survey,, A full liet of 80118,  not juet those needing local field review
should be considered at this time, or at least at the progress review, and most
certainly before the time for final correlation.

State cooperation in the soil survey is going well, We are pleaeed with the
past cooper&ion;  The states could take more responsibility,  although they
may not be able to contribute nun-e  financial assirtance; Work plans and labora-
tory plans naad more financial asrietance; Work plane and leboratory plans
need more reeponsible  review. There is excellent chance to get assistance in
the Soil Survey from departments other than soils. We can afford to do more
thinking about the teaching phaee in soils. Those students who will major in
8011 science  need not necerearily be cast in our own image; Students in soil
science can always benefit by more courses in attendant eciencee; It is not
necessary for the soil sciance  major to map voile, but spend his time in getting
more courses in geology, mathematics, geomorphology, chdstry  and forafgn
languages;

Upon the publication of a soil survey, presantation  and interpretation of the
survey to the local public by the Extension Service would be helpful. The
best execution and full use of the soil survey must rely upon the best teaching
for training of soil scientists, research data for timely interpretations, and
extension methods for the proper introduction to and use by the general  public.



Remarks to Conference
bu.

Dr; C.A; Rowles

Gentlemen, I very much appreciate the opportunity to attend this conference.
First, I should like to second the remarks made earlier by Dr. Kellogg per-
taining to breifing and training of personnel who are to take technical and
professional assignments in foreigh countries.

Recently, I returned from an assignment to Venezuela. Defore  my departure, I
spent some time in Washington Di Cb, with Dr. Kellogg and his etaff, receiving
briefing and information about South America. This briefing waa of considerable
value to me; While I profited from my experience in Venezuela, the student6
and teaching staff at the University of British Columbia will in turn profit
from my experiences, and the information I gathered while in South America.

The soil survey group of the Dominion of Canada will meet in Otowa next week.
They will discuss come of the same problems which you are deliberating here at
this conference; The emphasis this year will be placed on land capabilities.
This consideration of land quality started several years ago with a committee
on .lmd use in the senate. The committee found conditions of contrasting
surpluses and poverty in 8ome  districts; There ware evidences of poor land
development, sub-division and land use practices. This senate committee  study
resulted in the establishment of an act for Research Study and Development,
The Federal Government are interested in improving local conditions. The eoil
survey group have undertaken the task of making a land capability map of the
entire country; This haa meant a great acceleration in the coil survey program
and the interpretation of soil maps.

On the local scene, major industry is forestry. Soils people are becoming more
attentive to forestry. The Pacific Northwest Forest Soils Council helped
stimulate that attention, In connection with the inventory work there has
been some pilot mapping projects, where ecologists, foresters and soil
scientists work together in mapping;

The western section, Soil Science Society of America will meet at Vancouver,
British Columbia next June (1964)



Report of Conference Proceedings
Western Regional Technical Soil Survey

Work Planting  Conference .. ”
Seattle, Washington

January 20 to 31, 1964

The bienniel  Western Regional Technical Soil Survey Work PlanninS,Conference
was held at Seattle, Washington, during the period &uary 28 to 31, 1964.

Forty-six regional and etate personnel ware in attendance. The Conference
members were welcomed to the State of Washington by%. T. Buchanan, Director,
Washington ASriCultUrAl Experiment Stations, The general sessions of the
Conference were hipblighted  by remarks from Dr. Charles A. Rowles, of the
University,of  British ColUmbia,  Vancouver, 8. C., and by’Dr, C, E. Kellogg,
Deputy Administrator for Soil Survey, Soil Coneervation  Service, WAShingtoll  D.C;

In addition, special reports of interest to the Conference were given by Mer le
Britt?, Area Conservationist, Soil Conservation Service, Seattle, WAEhingtOn,
Dr. El C. Steinbrenner of Weyerhaeuser Company, Tacoma, Washington, Dr. S. P.
Gessel, School off-Forestry,  Unlvereity  of Waebington,  Seattle, WAsbington,
Marvin Magnuson, U. S. Weather Bureau, Seattle, Waehingtw and R. C. McConnell,
U. S. Forest Service, Misaoula, Montana,,.

The remainder of the Conference consisted of (1) deliberations and reports from
eight tecbntcal committees, (2) report from tbe reeearcb work Sroup,  (3) pre-
sentation and Adoption of a’statement from the Steering Committee Chairmen on
Purpose, Policies, and Procedures for conductance of the Western Regional
Technical Soil Survey WorkPlanning Conference, (4) blenniel report ariflbuainess
meetinS of the Soil Survey Work Group for the Western Region, and (5) an admini-
strative and technical session of personnel of the Soil Conservation Service,

l with the Deputy Administrator.

The Conference was opened at 9:00 a.m. on January 28th by R. W. Chanin. Addresses
to the Conference were given by Dr. M. T. Buchanan, Merle Brittcn,  and Dr. C, E,
KAllOgg. Warren A. Starr, Chairman of the Soil Survey Work Group reported on
progress of the regional project, a publication Soils of the Weatem’United States.

During the afternoon of January 2&h, William H. Johnson, Chairmen of the Conferwc
Steering Committee preaented a statement on Purpose, Policies and Procedures,
which outlined the general principles by which the regional conferences were
inaugurated, and conducted in the past. The statemant  was adopted, with some
discussion aa to possible modifications as to future conference membership.
Dr. Stanley P. Cease1 reported on the activities of the Pacific Northwest
Forest Soils Council. R. C. McConnell reported on research conducted in Alpine
environments in the mountains of Montana, Wemoyae Wilson reported on the progress
of the research work group.

In the evening at 6:OO p.m. at tbe Roosevelt Hotel, the Western Soil Survey Work
Group held their biennial business meeting, During the morning session. January
29, Dr. E. C. Steinbrenner reported on Soil Survey Program, and use of Soil Survey
data by Weyerhaeuser Company. Marvin Magnuson  discussed recent innovationa in
collection of weather data, During part of the momiag session, separate sessions
were held. The members of the Soil Survey work Group deliberated methods and
assignments for final review of manuscript for tbe publication, Soils of the
Western United States. Personnel of the Soil Conservation Service met with the
Deputy Administrator.

During  the afteraoon session. Januarv 29. R. W. Chanin. Conference Chairman Pave
the chargee to the various teCbniCal~coa&ttees. and t&nical coamitteea~ co&!ened
in session, At 7:OO p.m., At a banquet held in Hotel Roosevelt, Ralph Backstrom,
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Chairman of the County Extension Staff, Ring County, Washington, addressed the
Conference about Puget City-2000, a report on a regional planning study made
relative fo future urban, residential and industrial growth in the Puget Sound
area of northwestern Washiugton.

Technical Committee meetiqs continued through the morning session on January 30.
During the afternoon eession , reports from technical committees 1, 2, 3 and 4
were presented to the Conference; Reports from committee numbers 5, 6, 7 and 8
were heard during the morning of January 31.

In the afternoon of January 31, the Conference reconvened for the bienniel buslnese
meeting of the Western Regional Technical Soil Survey Work Planning Conference.
Dale S. Romine invited the Conference to Pt,_~9lLine  Colorado for the 1966
Conference.

___.d..._ ,.,,.,,,,...,,,.,  .,,........
This invitation was acceptedc-6y  the group, Thus, automatically by

conference procedure, Dale Romine became Chairman of the 1964 Conference, with
R. M. Payne, Conference secretary. The Steering Committee consists of William
M. Johnson, Chairmau,  and R. W, Chap& Dale Romtne,  and E. M, Payne a8 members.
The time for the Conference will remain during the Lest week of January.

There was Borne futher discussion of the statement on Purpose, Policies, and
Procedures, for clarifacation of official membership in the Conference. However,
the statement was passed  by the Conference, It was pointed out that there is
opportunity on other different membership to be nominated for vote and change of
Purpose, Policies, and Procudure  statement at the next Conference. Any proposed
new or alternate members should be contacted for their interest and desire to
become membere,  before nomination is made.

Summary remarka to the Conference were given by Dr. C. E. Kellogg. The Conference
was adjourned at 3:OO p.m., January 31, 1964.

Statements, addresses, or remarks to the Conference, and the reports of technical
committees are appended in order of appearance to this report of minutea of the
Conference.

/&I:., :_:. .>>_. ~;-“~y.__.
Warren A. Starr
Secretary to the Conference



MAPPING TECHNIQUES ANLI CRITERIA IN SOIL SUTWEYS
ONFOR~ETAND~VINGFXAND

It is the purpose of this report to generally outline Soil

survey procedures with special emphasis on those phases that are most

important in mapping of forest and rangeland areas.

Guidelines for making soil surveys are found in the Soil Survey

Manual (USDA Handbook No. 18, 1951). This material tith other literature

and experience of personnel in soil surveys and related fields was used.

Many items are inserted mainly for information and education and to give

the canplete picture of soil survey procedures. The flow chart gives

an outline of soil survey procedures. Major headings are:

1. General Procedures

2. Products of Mapping

3. Documentation

4. Soil Correlat10n

5. sampling

Arrows are used whenever possible to show direction of procedures

and materials. Straight lines show a relationship between items of the

chart.
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COLLECTIONOFM&TERIAtS

Materials needed for the soil survey consist of literature, maps,
and equipnent. A list of scme materials is as follows:

ISterature

History tith particular reference to use of the area and
catastrophic events such as fire and storms

Published soil survey reports

Unpublished soil survey reports
Soil handbooks
In-Service reports

Soil series descriptions

Climatic data
Weather Bureau reports
Weather records,unpublished

I@ervice reports
Multiple use plans
Station records

Geology
USGS quaas
looks and other published material

USGS, State Departments, schx4s

Research
IZxperlment Station publications, gradxate theses, ARS

publications

Vegetation
Forest-type maps
Ecology

Identification books

Soil Survey Manuel

SCS soil memos

hPs
Small scale

A% aerial photos at 1:70,000 scale
Topographic USGS quad sheets at 1:62,500 scale
Roadmaps
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a Large scale
Aerial photos at 1:2O,COO ecale, 1:15,COO, 1:12,OOO or

larger
~o~graphic USGS quad sheets at 1:24,ooO scale

Epuipnent

Vehicles
Cars, pickups, jeeps
Trail scooter8 - such as Tote Cotes

Stereoscopes
, Pocket, mirror, and scanning types

Shovels, bars, piqks, maddocks, augers, geologist pick

Abney level

ComJMs

Binoculars

Increment borer

100~foot tape

Diameter tape

Carpenter mechanical lvle - 72 inch

First aid kit

Meld pack

Knife

Munsell. color book and field notebook

Forms
Soil profile
Vegetation
Ran&e
Timber
Engineering

Monolith eqtipnent
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FfiEzIMINARY0FF1cE  SIUDIES

The main product of preliminary office studies in this discussion
is the small scale schematic or exploratory soil map as defined in the
soil survey Manual. This provides a means of testing adequacy of supporting
materials such as geology. This schematic or exploratory map becomes in-
creasingly important  with decreasing accessibility. Difficult accessibility
of forested and range areas is common and the exploratory soil map can be
a step in the solving of this problem.

Other steps prior to the designation of soil boaaries on the small
scale map are a study of geology, soils and vegetation by interpretations
from photographs and other base maps, together with literature and
accompanying maps. Included in this literature would be published soil
survey reports, soil handbooks, official soil series descriptions, and
geologic and vegetative publications. A legend for the soil areas would
be developed during this mapping procedure. Broad geographic associations
of soil series would be included in most of the delineated areas. Geologic
and vegetative maps could also be developed at this time and preferably
before the exploratory soil map is made.

Stereoscopic coverage as well as other photographic clues are
furnished by AtG photos at 8 scale of 1:70,000. USGS topographic maps
and simple line maps showing roads and drainages can also be used. Readily
seen and usable details are shown on AMS photos and USGS topographic maps.
These are the most usable maps for arriving at the schematic or exploratory
soil map before a general field study is started.

Office preparation of maps would include recording of things in a
manner that is both legible and reproducible. Some cartographic pre-
cautions are as follows:

1. Blue ink is not reproducible in most photographic processes. It
also does not project when using an overhead projector for trans-
ferring lines. A few drops of black ink are added to each 3/k
ounce bottle of blue to overccme this.

2. The clearer pirt of the photo taken out of the center is used for
the mapping area. One rule of thumb is to take the midpoint of
the overlap as the boundary.

3. Preservation of the emulsion is imIxn-ts.nt.  When the emulsion is
indented it reproduces through an overhead projector even though
any accompanying pencil line is erased.

Delineating the mapping area of both the small scale and large scale
base maps that are normally aerial photos is impxtant.~ Other office
preparation of maps includes location of section corners, designating
township and range, showing adjoining photo numbers on the edge of each
map. Preliminary soil boundaries may also be placed at this time by
use of the stereoscope and other interpretations and. literature.



PRELIMINARY PIISD SrnIEs- - -

Preliminary field studies are a help to organizing the soil survey.
The reconnaissance map is a result of exploration of the area by use of
all roads and other transects. This is the second stage of small scale
mapping and is a refinement of the exploratory ~soilmap. Detailed studies
of sample areas rangl,ng in size from 400 to 1,OOCaeres  'are used, in
addition to road transects. Geographical ,associatlons of soils~a~ de-
termined from these detailed studies as well as dl.stributionand  relation-
shi.ps of ipdi.vidual soJls. Both the legend for the .reconnaissance.map
and. the detai,.led map' are developed durfng these detal.led studies, However,
this is only the initial legend for'the detai,%id map and changes and
additions are made throughout the survey.

A system for taking and filing field notes is essential. Soil
profile descriptions, mapping unit descrfptions,  and soil use and manage-
ment are major categories for note takt,ng. These f:ield. notes are the
basj.6 for a soils handbook which is a summary and interpretation of the
field notes. The soils handbook consists of a descriptive~legand  for the
detailed soil survey, the reconnaissance map, and a soil use and manage-
ment sectlon.

sJ.D MAPPING

Field mapping here considered is in connection with making the
d.huea large scale soil map. It cons:l.sts msin1.y of checking preliminary
soi,l boundaries that were arrived at by office studies, and the placing
of additional soil boundaries in the field. Certain features are also
recorded on the aerial photos such as trails and structure. Transects
art- made by trail, road, compass line,, and other means.

The basis for the detailed soil survey is the initial legend made
during the course of the reconnaissance. The mapping units and taxancmic
units a~ described and identification symbols for use on the large
srpl,e maps are d,es:i.grated. Preldminary soil boundaries are placed by
using the reconnaissance map, stereoscopic viewing, and other means in
the Offl,ce D All wads and trails are used in transecting the area. Line
t.rs,nsects  are also wea. These line transects are sometlPne6 paced and
tho informat~ion recorded, Tneee recorded iine transects give information
on comp:!sitior<  of the mapping unit snd aids in predicting similar units
of ot&r s.reas. Ftelisbl,lity of the detailed map is indicated by recording
ail transects 'by markIng routes and dates on a line map. Preliminary
soil un1.t boundaries are revised and adddtional boundaries are added as
these transects are made.

are

1.

Some j.tems that. need to be considered in the detsKled soil survey
enumerated as follows:

The 'base maps should be well preserved since their 3,egibility and
use to reproduce a final map presents problems. &rtain cartographic
princi,ples must be adhered to as out.l-l,ned  w&r ~t'ne detailed map
section.
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2.

3.

4.

F'recise t-cmic unit descriptions are needed with related data
ECOrded. Locations of modal profiles should be recorded end ssmpled
profiles located on the photograph.

Mapping unit descriptions are needed before the general field mapping
is started. These descriptions are revised throughout the course of
the survey by recorded transects and other observations. Hach mapping
unit should have a location for the ty-pl,cal exemple.

Symbols should be designated and defined, 'both for the mapping units
ends other features that are to be recotied on the map.

DERIVED MAPPING

A generalized soil map, as defined in the Soil Survey Manual, Is
the result of delineations on a small scale map by geographic associ-
ations or combinations of units from the detal.led  map. This map wwld
be used principally when large areas are considered for use and manage-
ment planning.

SOIISHANDHCOK

The Soils Handbook is 8 summary and interpretation of the field
notes. Among the items it may contain are:

I.. The descriptive legend Vrth an identificati.on legend for the mapping
units, general soil series descriptions, and. descriptions of the
mapping units for the detailed soils map.

2. A reconnaissance map with legend and description of the geographic
associations.

3. A soil use and management section.

Describa and Ne&ng of Units of Classification--_ I I -

Wnen soil individuals have similar lsyers they are grouwd into a
class called a soil series.
texture lS a soil-tylx.F---

The soil series name plus the surface soil
-' the lowest category in the system of classifi-

cati,on. !l%e sol,1 serJ,es or soil type is the basic und,t used in mapping
sol.3.s. Soils Memorandum SCS-11 outlines form and content for official
soil series descr3.ptl.ons and procedures for processing. We should
.proba'bly  make a dd.stinction here between the official soil series de-
scrl,ption in SCS-11 and a more generalized series description for a
descriptive legend. Tine official soil ,series description in&de6 the
range of a soil for nation-wide correlation puqofiee while the series
description for a speci.fic  area for a descr3.ptive  legend is applicable
mainly to the one area with a certain range in soil eIwmcteristics.
The soil series is described in the field using a field form (SC8 235
and ES 2500-l) for recording signl~ficant  features. When several profiles
have been described a narrative descriptd,on JE then made up describing

-
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'the range in characteristics and other features. For a descriptive
legend the soil series descriptions may include the following:

Depth Class
DrainEGZ

Slope
VeRetation

Parent-Material Use
Narrative Soil Description Simple
Depth to Restdcting Material Here

Describing and Naming of Units of Mapping

Profile Description
or Under Mapping Unit

With the soil type or soil series as a base, wit.6 of mapping we
designed.. The mapping units are not units of classification but are
areas delineated on the soil map. Several kinds of mapping units used
are as follows:

The soil series or soil type
The soil phase
The undifferentiated group

The soil complex
The miscellaneous land type
Soil s.ssociations

The Soil Series or Soil Type - When the soil series or soil type is
used as the mapping unit, it has the same name as the unit of classifi-
cation. Ho&ever, they are not the same. The mapping unit is the area
mapped; and while it is canEed mainly of soils that are within the
limits of the unit of classification, other soils make up an area of
less than 15 percent within any delineated area.

Tne Soil Phase - This Is the mapping unit most ccxanonly used in
detailed soil surveys. The soil phase Is designed for applied objectives,
but it is tied to units of classification for purposes of organizing and
interpreting our facts. It is always neme& in terms of a subdivision of
a unit of the classification system - most often as a subdivision of the
soil series or soil type, but it can be applied to sunit of classifi-
cat,i,on. Like sny mapping unit, it has inclusions of other soils.

The Undifferentiated Uroup m Tnis is a mapping unit named in terms
of tw or more units of classification  or phases of them. The unit con-
sists of any one or all of the components - the composition is not pre-
dicte'ble and the difference between the unfts of classification is not
significant for applied objectives.

The Soil Complex - ms is a mapping unit of detailed surveys for
areas in which two or more soil bodies of different kinds are so small
and intersmrsed that they cannot be'mapped accurately or present excess
detail at the scale used. The ccmposition of this unit is predictable
and it has inclusions of soils besides those,,.nsmed.

The Miscellaneous Land Type - This kind of unl.t is used for areas
that cannot be classified. Rocky areas with little soil or inaccessible
aress are among the types Of areas.

Soil Associations - These are units of mf4PPing wm~10nly used in re-
connaissance surveys at a small scale. They are like the soil ccmpiex in
that each soi,1 unit consists of two or more ciassifiable soils that are
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associated in relatively consistent proportions and patterns. They

0

differ frcsn soil complexes in that the irdividual soil bodies of the
constituents are mappable at the normal scale of detailed mapping.

In the description of a mapping unit use the,first sentence to
describe the unit by the major soil components  and the position on the
landscape. Minor soil ccnnponents or Inclusions of other soils should
be noted, their pos:i,ti.on in the landscape described, their range in size
of areas given, and. their range In percenta~ge  composition of the unit
estimated. Tne modal composition of the unit needs also to be give!n to-
gether with a type location for the mapping unit,. A statement on how the
unit differs from like units is helpfu:i.. To ob.i.ai:rs  ?.he composition of
a unit transects are made. A procedure for making transects is described
in Soil survey Field Letter (USDA, SC@ of .Iune  1961. Records of trans-
ects should be recorded. Included in these records should be location,
compsss direction, mapping unit identifics,ti.ora,'pecord  of paces for soils
of the unit, and some notes on the soils _ a concept of the soils at the
t,lme of the transect. Cther notes helpfull I'n distinguishing and describing
the s~rea are notes on stor&ness,  pock oJtc"Piip,  slick spztsg and size of
included ares,s.

For 8 mappi.ng ulilt descrlgtion some of the following items may be
i,ncluded:

loPogJ=Pay
Block profile Descrl.ption
variati.ons
Inclusions
Infiltratjon
Subs&l permeability
Sustained Water Yield
Drain Field Corditions
Available Mdsture Capacity
Rtxfoff or Runoff Fotenti.al  (Overland Flow)
Erosi.on Hazard
Compactl.on
T%ffi csbili,ty and Quipment Lis:its~t.S.ons
E.ngl.nee:~*IT~g  Materi.als for S~rfa2:lng and Siog:rad.e  on Roads
Cther Road hvblems
hVKblctiv.tty

Thnber
Range

Soil Use and Mar-ment---.-----l - -

Criteria related to use and management ars use& in additlon~ to
cclmmonly used soI1 charaeteristlcs. Some of the nfies and i,nformation
necessary for their interpretation are considered.

Recreation:
Limitatj.on and Reason
Drainage Class and Slope Chara,cte~r?fst.:;~s
Depth to Water Table or Restric:i~:.r,g  ?%ter1.a1



Compaction and Trafficability
Windthrow Hazard
Erosion Hazard
Speci~es  Adaptability
MaJor Management Problems
Special Probl.ems

Pack Stock Forage
Hikers, Hunters, Winter Sports, Water Sports, Fishing

Drain Field Suitability

Range:
Limitati.on and Reason
Drainage Class and Slope Characteristics
Depth to Water Table or Restricting Material
Compaction and Trafficability
Erosion Hazard
Species Adaptability
Major Management Pqoblems

Reseeding
Game Use Related to Livestock Ube

Timber:
Produetivi.ty,  Lfmitations, and Reason FOP
Cover Type and Revegetation
Seedling Mortality and Plant Ccxnpetition
Equipment Limitations
Windtbrow Hazard
Roads

Water:
Moisture Relationships
Sustained Water Yield and Peak Fl.ow
Soi~l StabKlinetd.on
Rcaa Sta,bi,lizat.ion
Nature and Thickness of Ceolog:Lc Materials

Wil.d.ll.fe:
Practices Applicable to Ws,ter
Type WildLl.fe Habitat
Compaction
Drowse Management
cover Type
Special Pro'blems

Ceme Dispersion
Iogglng Practices
Roadside Seedings

Engineering:
Physical analysis of soil related to compacting, stabilization

and mol,sture relationships.
Water relat5,onships such as sustained~  w~t:er yield and peak flow.

a f/



CORREIATION

Correlation consists of the naming and describing of units of
classification and units of mapping., This basic step has a8 its
objective uniformity, both in the local survey area and dther areas
of simYlar conditions.

An initial field review is made prior to or shortly after field
mapping for the detailed map is started. ,This is follo%?d by progress
reviews throughout the couree of making ta detailed map. A final field
review is held after mapping is completed.

A field correlation is the report for the final field review, It
is followed by an intermediate correlation at the Regional level. The
final correlation is the Washington, D. C. office recamnendations.

SOIL SAMPLING--_I_~

Soils are sampled for office reference by tihe soil correlator.
Fnese are called correlation samples. Sqles are also taken for
engineering analysis, special studies, and soil characterization.

-ll-



XCSTET.i(  REGIONAL  TECIX;ICAI. WRK-PLANNING  CONPLqENCE  FOR SOIL SURVEY

pu~x’!S& POLICIES AND PRCCEDIJRES

January  1964

I. Purpofie of Conference.

The purpose of the Western Regional Technical Work-Planning Conference
is to bring together western States representatives of the National
Cooperative Soil Survey for discussion of technical and scientific
qllcstions. Through the actions of committees and conference discussions,
experience is summarized and clarified for the benefit of all; new areas
are explored; procedures are synthesized; and ideas are exchanged and
disseminated. The Conference also functions as a clearing house for
recommendations and proposals received from individual members and State
conferences f,>r trant:mitta!  to the National Cooperative Soil Suney
Technical Work-Planning Conference.

ZI Membership.

A. Permanent Voting Membership.

Permanent voting members of the Conference are the following:

The state soil scientist of each of the 12 Weatern States
(Arizona, California, Colorado, Hawaii, Idaho, Montana,
Nevada, New Mexico, Oregon, Utah, Washington, Wyoming)

The experiment station or university soil survey leader of
each of the 12 Western States,

The principal soil correlators of the Western States nnd Groat
Plains States, or their representativea

One representative of the Soil Survey Laboratory at Riverside
One representative of the Cartographic Unit, SCS (alternating)
One representative of each of the six Forest Service regional

offices in the Western States (Regions l-6)
One representative of the Bureau of Indian Affairs

B. Extra, Non-Voting Membership.

Special invitations may be given to a number of other individuals
to participate in specific conferences. Any aoil~acientist  or
other technical specialist of any State or Ped.eral  agency whose
participation is helpful for particciar  objectives or projects of
the Conference msy be invited to attend. These extra participants
do not vote on issues of Confereocc policy and procedure.
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III. Officers.

A. Chairmen and Vice-ChaLKman.

A chairman and vice-chnirman  of the Conference sre elected to serve
for two-year terms. Election6 are held during the biennial busineoa
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 chairmen-elect must be of a different sgency than the past
chairmen. Similarly, the vice-chatnnan  must be of 6 differcut agency
than the chairman.

Responsibilities of the chairman include the ‘following’ (specific
tasks may be delegated to the vice-chairman):

1;

2.

3.

4.

5.

6.

7.

8.

9.

10.

Planning and management of the biennial Conference.

Function as a member of the Steering Committee.

Issue announcements and invitations to the Conference.

Organize the program of the Conference, select presiding chairmen
for the various sessions, write the program, and have copies of
the program prepared and distributed,

Make necessery  arrangements for lodging accommodations for Con-
ference members, for food functions, for meeting rooms (including
committee rooms), and for local transport on official functions.

0

Obtain official cleatance  for the Conference from SCS and
Experiment  Station Officials.

Assemble the Proceedings of the Conference, have them’duplicated,
end distribute them,

Provide for approrpiate publicity for the Conference.

Preside at the bU6ineS6 meeting of the Conference.

Maintain Conference mailing list and turn it over to incominS
chairman.

Reaponsi.bilities  of the vice-chaLKman  include the following:

1. Function as a member of the Steering’ Commit’tee.

2. Act for the chairman in the chairman’s absence OK disability.

3. Perform dutieo as acaigncd  by tho chairman.
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1X. Officers (continued)

B. steering comittee.

C .

D.

Each Conference committee has a chairman, Chairmen are selected
by the Steering Committee,e IV. heetiags.

A Steering committee assists in the planning and management of
biennial meetings, including tha ~formulatiou  of committee memberships
and selection of committee chairmen. The Steering Committee
consists of the following members:

Principal Soil Corr,elator,  Western States (chairman)
The Conference chatrman
The Conference vice-cha,irman
The Conference past chair-n

(See Appendix A.)

Advisors.

Advisors to the Conference are an SCS State Conservationist
(usually, not not necessarily, from the State,where  the Conference
is held) and an Experiment Station Director (usually, but not
necessarily, from the State where the Conference is held).

Committee Chairmen.

A. Time of Meetings.

The Conference convenes avery’tuo years, in evenTnumbered  years.
It is held during the last full week of Jsnuary.

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 next meeting.

V. Committees.

, A. Most of the work of the Conference ie accomplished by duly
constituted official cormittees.

I?. Each committee has A chairman.
elected by thz committee,

A eecretary,  OK recorder, may he
Or sc~lected by tk! chairmen, if necessary.

Committee chairmen are selected by the  Steering CommFttee.

e
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7. Committe’r?s  (continued)

C. The kinds of committees, and their members, are determined by tlu
Steering Committee. In making their selections, the Steering
Committee makes use of expressions of interest filed by the
Conference members.

D. Each committee shall make an official,repvrt  at the designated time
at each biennial Conference. Committee reports shall be duplicated
and copies distributed as follows:

One copy to each member (whether present or not) and
participant in the Conference

Twelve copies to the Director, Soil Survey Operations, SCS,
for distribution to other regional conferences and their
corrmittees.

Note: Chairmen of Committees are responsible for scbmittal  of
committee  reports ptomptly to the Chairman of the Conference.
The Conference Chairman is responsible for duplication and
distribution of committee reports.

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 initiatLng and carrying
forward this work.

VZ. Amendments.

Any part of this statement of purposes, policy, and procedures may be
unended at any time by simple majority vote of the Conference permanent
voting membership.

.
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APPENDIX A
January 1964

THE  STEBRING COMMITTEE

o f  t h e

WESTERN REGIONAL TECHNICAL WORK-PLANNING CONFEKENCE  POR SOIL SURVEY

I . Membership.

The Steering Committee consists of four members, ae follows:

Principal Soil Correlatot, Western States (the chairman)
The current .(or forthcoming) conference chairman
The current (or forthcoming) conference vice-chairmen
The immediate past conference chairman

Membership changes upon election of officers at the regional work-planning
confarcnce.

II. Meeting6 and Communications.

A. Regular Meetings.
At least one meeting ie held at each regional work-planning con-
ference. Additional meetings may be scheduled by the chairman if
rho need arises.

l B. Extra Meetings.
Fleeting8 of the Committee may be held between regional conferences
if convenient and necessary.

.

c. Coweunicationa.
Most of the Committee’s communications will be in writing. Copies
of all correspondence between members of the Committee shall be
sent to the Chairman.

I.:I. Authority and Reeponsibilities.

A. Conference Members and Participants.

1. The Steering Committee formulates policy on Conference membership
and participation, but final approval or disapproval of changes
in policy is by vote of the Conference.

2. The Steering Committee makes recommendations to the Conference
for extra and special participants in specific regional
conferences.

B. Conference Committees and Committee Chairmen.

1. The Steering Committee formulates the Conference committee
membership and selects committee chairmen. Insofar ae poaeible,
it ic guided by expressions of individual preference and intorestc.
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IX. A-uthority  and responsibilities (continued)

c . Conference commltteeo and committee chairmen (continued)

2. The Steering Coswnttee  is respwsible for the formulation and
transmittal to Committee chairmen of cbargec  to ccwittces.

C. Conference Policies.

The Steering Committee is responsible for the formulation of
statements of Conference policy. Pinal approval of such statements
is by vote of the Conference.

D. Liaison.

The Steering Committee is responsible for maintaining liaison
between the regional conference and (a) the Western Regional Soil
Survey Work Group, (b) the Western experiment station directors,
(c) the Western state ccnservationists,  (d) the national and state
offices of the Soil Conservation Service, (E) regional and naticnal
offices of the Forest Service,,the Rureau of Indian Affairs, and the
Bureau of Reclamation, (f) the Weste--n Soil and Water Research
Committee,  and (g) other cooperating and participating agencies.

.



Remarks  to the Conference by
Dr. S. P. Gessel

a-

l

I should like to briefly account to you the history of development, and the
objectives and current activities of the Pacific Northwest Forest Soils Council;
This organization was initiated in 1948 as the Forest Soils Committee for the
Douglas Fir Region. It was initiated at about the time that foresters were
beginning to take interest in soile and soil science as being important in
forest manaeement  programs. Before this time there had be.en  very little soils
research done on forested soils;

The initial objective of the Council was to bring together professional people
in the northwest, who were interested in working with or learning about forest
soils . The northwest area at that time was considered as the West Coast of
Washington, Oregon, and northern California. Since its inception, the Council
has enlarged its geographic area of membership to include Idaho, and Montana,
and all of California, Oregon, Washington and British Columbia in Canada.

Other objectives of the Council were to develop interest and organize programs
in research on forest soils, to further teaching of forest soils at colleges
and universities, and to educate the general public about forest soil Uagement;
Most colleges and universities in the western states now have a teaching and
research program in forest soils; Most curricula in forestry schools or depart-
mente of colleges and universities now have courses in forest soils.

The Council holds two meetings each year, a winter business meeting, and a
summer meeting having a field tour covering some phase of forest soil research
or management; The sumer  field meeting in June 1964, will review the soil
survey program of Weyerhaeuser Company;

The Council has produced me publication, an introductory manual to soile of
the Douglas Fir Region. This manual has had two printings; A second manual is
being edited for publication which will embody analytical methods for use in
studies of forest soils. This has been in part due to some difficulty iu using
methods of analysis developed for use on agricultural soils when working with
forest soils,

The Council started out as a small group; Often small groups accomplish more
activities than large groups. As the Council has grown, the activities have
changed more to discussion and conference t&n actually activating projects.

The Council was created at about the ssme Lima as section Va, now section VII
of the Soil Science Society of America Proceedings was established, This has
helped the Council encourage publication of informati.on  about forest soils.
The Council has close tiea with the Society of American Foresters, through its
officers and membership. There is some interest in development of other regional
councils in Northeast, Southeast, North Central parts of the United States.
Some discussion has ensued within the Council relative to petitioning the Society
of American Foresters for a forest soils section in their Journal. This can
be helpful since all foresters do not receive SSSA Proceedings;

The Council has assisted the series of North American Forest Soils Conferences
by sponsorship assistance, contributions of papers, and assistance in arranging
field tours; Assistance has also been given to the western section, SSSA, in
contribution of papers, and arrangement of field trips;



Some of the questions currently being considered by the Council are:
Do we still have need for the Council? Can it still be of aesietance
to the teaching, research and education progreme in soil science,
forestry, or forest eoile? tit is B valid future program for the
C o u n c i l ?

There eeeme to be no lack of interest on the pert of foresters for knowledge
and data about forest eoile. There is need to prepare basic informatim about

,soils for

Question:

their une.
_ _

c. E, Kellogg, Do you feel there ie need for Regional and
National Conferences about Forest Goile? What of the poe-
eibility of SSSA and SAF jointly sponsoring National Confer-
ences on Forest Soils2

Answer : C; T. Youngberg. SSSA, SAP and two Canadian Societies 8re working
toward a formation of committee for the next Notith American Forest
Soils Conference.

.? 3
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TkE MORPHOLOGY, CEIIESIS,  AND CLASSIFICATICN
OF ALPINB  SOILS lN WESTgRN IXNTANA

by R. C. McConnell

Purpose: Bring to attention proposed Great Soil Group of Alpine Soil series
with unique climate, landform, vegetation, and animal life.

This paper will sucrnariee  the data collected on Alpine soils in Montana duriug
four field seascme. A paper will be prepared for publication by Dr. Nimlos and
McConnell which will present this in greater detail, The data represent the
major cooperation effort between Montana State University and the U. S. Forest
Service, initiated by Dr. R. Taber,  MSI# under NSF grant, and continued by Dr.
T. Nimlos, WSU, and R. C. McConnell, USPS.

1. The Alpine Environment

A .

B.

C.

Definition of Alpine; ecosystem above timberline which has been
modified by frost action; The subalpine is a transitional ecosystem
between the alpine and montane  forest. Elevations at timberline in
Montana range from 7600’ in Glacier Park to 9200’ on the Beartooth
Plateau.

Vegetation1 consists of shrubs, sedges, grasses, and forbs. Lichens,
mosses ,  Selaglnella, Deschampsia,  Poa, Trisetum,  Carex, Junceus,  Salk,
Polygonum,  Claytonia, Arenaria, Geum,  Dryas, Vaccinium. Sedum,  Borage,
grigeron, are some of the species represented and include 34 families
and over 200 species.

Climate

1. Temperature:
at 30°F.

Wean annual air temperatures have been estimated
The Montana areas can be related to extensive climatic

records for the Colorado Alpine2.  Dr. T. Nimlos is currently
making a moisture-temperature study to be reported later.

Air Temp., degrees F;
Max. 61 to 64
Min. -20 to -15
Mean 25 to 28

Soil Temp., 6” depth, degrees F
Wax. 59 to 53
Min. 8to 2
Mean 21 to 29
12~ depth mean 29 to 31

Wind Velocity
Total miles 139,715 to 141,018
M.p.h. 16 to 18
Precip. ( in . ) 26 to 34

1Plant Ecology of Alpine Tundra Areas in Montana and adjacent Wyoming.
Samuel A. Bamberg,  M4 1961, University of Colorado.

2Ecosystems  of the East Slope of the Front Range in Colorado.
*John A. Merr; Institute of Arctic and Alpine Research,

Proposal for Research on Ecology of Alpine Communities
Univ. of Colorado,
in the Northern

Rocky Mountain Area.



2.

3.

4.

5.

6.

I I .

III .

Precipitation. Since air temperatures are low, most of the precipitation
comes as snow which is unevenly distributed.

Wind. The wind movement is important to ecology of the Alpine callsing  defor-
mation of plants, erosion, and uneven distribution of snow and related moisture.

The interaftion of wind, moisture, and snow cover is associated. according
to Bamberg , with a mosaic of stnads with sharp boundaries, “Patches” or
units of change are associated with interactions involving soil frost, plant
cover, insects, mammals, wind erosions, frost action, snow, and running water.
Aid No. 1, Triangle of Ecosinfte.

Increase of wind action ranges from snow accumulation stand type through
wet and dry carex meadow stands to fellfield or wind exposed stands where snow
blows off and moisture is low,

Increase of moisture ranges from fellfield (low moisture) through dry to wet
carex meadow to carex-hummock stand types in wet alluvial areas.

Increase of snow cover ranges frommoderate amounts in carex-hummock stand
type through carex-willow, deschampsia  meadow to persistent snowbank cover
areas with no vegetation, Fellfield wind exposed areas have little or no
snow cover.

AIliUlals2, Small mammals are not randomly distributed, but they occur in
distinct assemblages related to certain habitat types. For instance, gopher
activity occurs under certain snow accumulation positions. Pica end marmot
graze the immediate vegetation around burrows and rock piles. White-footed
deermouse is common; gopher disturbance is widespread; microtines live along
small streams, grass and sedge meadows, and hummocksi Shrews are found in
rock polygons and in boggy areas. Flies, mosquitoes, grasshoppers, moths,
beetles, and soil mites are found. Pipits,  ptarmigan, rosy finches, hawks,
eagles, and falcons are found.

According to analysis made by the Upjohn Company of soil organisms on Bear-
tooth Plateau, bacteria were common, but fungi and actinomycete groups were
mainly absent. The implications of this are not know, but it may be re-
lated to a distinctive type of humus formation,

Background to Study

A. Part of a “total environment” study to characterize the alpine ecology on
eight study areas from east of Yellowstone Park in the south to Glacier
Park in the north.

B. Fifty-three profiles were described and sampled on the eight areas. Later
in 1962, paired samples of three representative series on Beartooth
Plateau and Big Snowy Mountains were sampled in cooperation with SCS for
the Lincoln Laboratory. Their report has not been fully released as
of this date, but a tentative report is being assembled.

Swraary

Alpine soils in Montana have organic surface horieons over Al horieons in well
drained soils, and Ag horizons in poorly drained soils. The absence of an

1cf., Bamberg 1961
2c f . , Bamberg & Taber 1961
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A2 horizon contrasts with alpine soils in the Alps and some alpine soils
in Alaska. A variety of Lower horizons occurs, depending upon the parent
material and the internal drainage. The accumulation of organic matter is
due, at least in part, to low temperatures, While ice lenses were found in
8ome profiles, early in the summer permafrost was not oberved. Similar clay
minerals were found in the surface horizons snd in the coarse fragments,
indicating very mild weathering.

Slides

1. Long distance shot of alpine on Crazy Mountains;
Note: The upper and lower timberline with Montana forest in middle.

2. Landscape of alpine areas - yoga Mountain, Little Belts
Note: Most alpine areas occur as isolated islands on steep peaks

that are above the general body of mountains.

3. Landscape of large alpine area - Beartooth Plateau.

4. a. Close-up of vegetation,
Note: Cushion plants on exposed area to right and sedges and

grasses in slightly protected area to the left, where
snow can accumulate.

b .  Krumholz  - wind suppressed and deformed trees.
C. Subalpine - Glacier Park;

Soils of subalpine have not been investigated.

Three SOIL series were found to oocur  in the alpine of Montana.

IV. The Soil Series

A. Ptarmigan series composed of well drained, acid, stony alpine soils,
found in quartzite  or other metamorphic rocks, including gnoiss and schist,
Its morphology is 02 (turf) Al, B, C (Slide 5 of Ptarmiean  nrofila).- -

1.

2.

3.

4.

5.

02 - The organic carbon is a borderline value between an organic
and inorganic horizon. (Mean of 13.6; range 8.8 to 18.9 percent.)
It is called an 02 to accentuate its organic nature. This horizon
has a C/N ratio of about 13, base saturation of over 80 percent
(Slide 6 on turf overhanging) yet are medium acid (pH 5.7; range-_
5.3 to 6.4).why this high base saturation with low pH we cannot
explaiu.

Al. The Al has a similar C/N ration, base saturation, and ph. Also,
the percent organic matter is high. (5.7% x 1.724 = 9.8% OM.)

The B horizon is mainly similar to a Bir horieon which may indicate
that the tree line may have been much higher. (LOTS 413 - 5/6 M
414 - 5/4 D) Coarse fragments may range from 40 to 80 percent.
Brown colors due mainly to iron.

soil Senesis  includes organic matter accumulation on the surface;
8ome translocation of organic materials; minimal trenslocation of
clays, translocation of sesqueroxides in most profiles; accumula-
tion of silt on tops of coarse fragments in the profile.

Evidence of organic alluviation  are the organic staining6  on the
undersides of the coarse fragments. (Slide7 - organic staininas
on undersides of coarse fragments, and silt accumulation on upper
side drock fragments,



6.

7;

8.

9;

10.

B. Hopleya series includes well drained alkaline, cobbly, alpine soile formed
in limestone. Its morphology is 02, Al, Cc,. (Slide 12, Honleys  Profile)

1.

2 .

3 .

4 .

5 ;

Oh’ The turf and A1 horieons are similar to the 881118  horizons in
t e Ptermigan series in organic levels and C/N ratios but differ
in being alkaline.

Cca horizon indicated definite accumulation of calcium carbonate.

Mineralogy. A to Cc,, Montmorillonite, chlorite, quartz, feldspar.

Physical and chemical analysis. (Means) Clays 10 to 21 percent;
pH 7.5 to 7.9; percent N. 1.4 to 0.05; percent carbon 14.8 to 0.6;
C/N ratio 10.6 to 18.3; Potassium me 1.9 to 0.3; Sodium 0.1; available
phosphorus ppm 26 to 54.

Genesis. The same evidence of mild weathering occurs vithin the
Hopleye profiles. Geneeis  is limited to the accumulation of organic
matter and some  precipitation of calcium carbonate into a Cc, horizon,

Mineralogyl. Vermiculite, biotite quartz, feldspar in 02 - Al,
8. and C. One profile on Siyeh Pass, Glacier National Park, showed
illite chlorite, keolinite, quarte feldepar, and this may indicate
need for another series based on a~different  mineralogy, No
significant volcanic glass wa8 observed in any of the soils examined;

Physical and chemical analysie  (means) clay 5 to 6 percent; pH 5.7
to 5.4; Nitrogen 1 to 0;02; Carbon 13.6 to 0.3; C/N 12.6 to 16.6;
Calcium me. 24 to 13; Msg. 4 to 0.2; Potassium 1 to 0.2; Sodium
0.1; CRC 31 to 5; Percent Base Saturation 97 to 42; free iron
percent 1.5 to 1.2; available phosphate ppm 122 to 10.

Classification - Great Soil Group - Alpine turf as defined by Retzer.

Landforms. Origin apparently related to frost action.

a.

b.

C.

d.

Polygoas. Slide 8a of Y-polygons; Slide & close-up of
polygon6  on Ycgo Peak.

Stripes - slopes counterpart of polygons. Slide 8c, and g,
polygon fields, Beartooth Plateau.

- -

Terraces. Small microterrouti,  6-inch riaers - Slide 9,
Siyeh Pass, Glacier.

Rockplow. Slide 10, rockplow  and dlla profile in lip; matches- -
u are buried turf horizons; l&-eolifluction  terraces;
llc 6 lid, incipiant polygons; lie, Gravelly enow field after
melt; llf, 6now pattern and bar<ravelly areas.-

7th Approximation Classification:

Chemical data indicate surface horieons have low C/N ratios and high
base saturation and are therefore mollic. Cambic or spodic horizons
may be present. Proposed names are normic  cryorthods or intergrades
to boric cumulic  hapludolls. Cryudola, a new group, is also proposed.

‘Hewer, MSU  Geology Dept., MSU
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6, Classificationr The Hopleye  Eerier is also a member of the Alpine
great aoil groupb

7. Laadforma. The moat unique landform io the Dryae Island, a pattern
of small isleode of vegetation, predominately Dryaa spp. in a sea
of gravel, The profiles in the vegetation and in the gravels are
the name except for the 0 missing in the gravele.
(Slide 13, islands, and 1, mounds.)2

C. Beartooth eerie8 include8 poorly drained, strongly acid alpine eoile
formed in alluvfum of mixed rocks. (Slide 15, Beartooth profile).-_

1. It8 morphology la 02, A*. G.

a. 02* This is a definite histic horizon with organic matter
contenta  well above minimum levels for hiatic horizons.
Base saturation is about 50%; C/N ratios are over 20.

b. The horizons below are variable, from weakly to etrongly  gleyed
and with evidence of frost action disrupting the profile.

2 .  Geneeicl. Similar to other poorly drained 60118,  with stagnation
of organic matter on the surface and gleying and/or mottling
throughout the profile.

3. Physical and chemical analyeis;  (Means) Clay 4 to 5 percent;
pH 4.6 to 5.1; percent N. 0.78 to 0.24; percent carbon 17.3 to
3.7; C/N 22 to 15; Calcium me. 11.6 to 2.6; Magnesium 2.0 to 0.8;
Potassium 0.9 to 0.1; Sodium 0.2; CBC 11.0 to 4.7; Base Saturation
54.5 to 70.0; available phosphoruo  ppm. 76 to 24.

4. Landforms  (Slide 16, Carex hurewck;  Slide 17, Landscape near lake)

5 .  C las s i f i ca t ion . Alpine bog great soils group a8 defined by Retzer.

D. Conclusion:

Slide 18, Alpine landscape and alpine bog

Slide 19, Ptarmigan bird8

Slide 20. Niwat Ridge “bird@”

Slide 21. Alpine Landecape



Report of the Research Work Group

Mr. Chairman, Members of the Conference

At our last conference at Las Cruces, the Steering Coormittee  reco-ded  the
establishment of a “Work Group‘I for the purpose of collecting, assembling and
distributing inventories to the members of the Conference; This was one of the
objectives of Committee 6, Soil Survey Research; It WCIB also recommended that
the work group collect the data that was recommended for collection by committee
No; 10, Soil Moisture, The Steering Committee further recommended members of
the Work Group consist of the following: LeMoyne Wilson, Chairman, with G. H.
Simonson  and T. B. Rutchings.

The conference group approved the recommendations. This Work Group in effect
was assigned the work of both Committee 6 and 10 of the Las Cruces Conference.

Although the collecting and assembling of laboratory inventories was cnly one
of the objectives listed in the report of Committee  6, it proved to be a suf-
ficiently large assignment for the Work Group. Our original target date for
completion of the inventory was August 1962; We didn’t meet that date. The
next target date was January 1, 1963. Again we didn’t meet that date. I
believe Arizona and Nevada were the only states that responded by that time.

During 1963 and early 1964, inventories have been coming in and we now have
inventories from 9 states; Colorado and California have not yet provided
inventories; We have 60 copies of these inventories here at the conference.

As I recall, we developed a distribution list for the 60 copies of the Inven-
tory. I don’t have that list, and if the secretary of the Las Cruces Conference
doesn’t have it, or if no one else here has the list, we will need to develop
a new one;

We haven’t yet developed any kind of a statement to accompany the inventory.
That is something we need to develop here at the conference;

I believe there is some differences in the inventories from the different states
that will need to be brought out; for example, the Utah Inventory consists of
a selection of 260 soils that we think shows a central or modal concept of the
series and it represents data and descriptions that we would be pleased to re-
lease to anyone who has need for iti We have a large amount of additional data
that we would rather not release at this time.

The Arieona  inventory is also only a partial inventory representing modal
conditions of the series,

Inventories from some of the other states appear to be more complete. We will
want to contact representatives from each state during the conference to find
out just what the inventories repreeent;

Some of the states brought their inventories with them to the conference. We
will insert these into the report &ring the conference and hope to have it
ready for distribution before the conference ends.

One thing we did at the last minute was to request a priority list of Bench Mark
soils from each state. This was one of the objectivee approved for the committee
6, Soil Survey Research, but was not included in the change to the Work Group.

Lemoyne  Wilson, Chairman T, B. Hutchings
G. H, Simoneon Maynard Fosberg

William I4@ Johnson



The Soil Survey Program of the Weyerhaeuser Company

by

E. C. Steinbrenner

I have been asked to talk about the soil survey program of the Weyerhaeuser
Company which I will do for the naxt 30 minutes. Although we are conducting soil-
vegetation surveys on our Klemath Falls Tree Farm in the pine region of south
central Oregon, I am going to concentrate on our soil-landform mapping in the
fir region of Washington and Oregon;

You are probably wondering how and why a private timber Company such as Weyer-
haeuser has become involved in a large-scale ~ofl survey progra& Many factors
have contributed to this development and I will attempt to mention just a few by
way of background.

First of all, Weyerhaeuser Company has been one of the most progressive private
timber companies in forest management. Not only did they early recognize the
value of sustained yield forestry and originate the tree farm movement in the
United States, but they have pioneered industrial forestry research. Our
Forestry Research Center at Centralia, Washington began on a small scale in 1942.
Early research dealt mainly with regeneration, etand improvement end growth and
yield studies. As thfe work progressed, it became more and more evident that
there was a need for research specialists in the allied forestry fields. In
1951 a soils specialist was added to the staff followed in 1952 by an entomolo-
gist. By 1956 specialists in wildlife managemeat,  pathology and physiology
had joined the staff. Genetics work began in 1962 to round’out our present
forestry program that includes research in nine fields.

Our present staff includes a director, nine project leaders, six technologists,
editor, statistical clerk, two laboratory technicians and secretarial help.
During the field season we employ five summer aesietsnts. Although, not very
deep in man power in each field, the close cooperation between project leaders
strengthens the research work. For Instance, our soil-site studies are in
cooperation with the growth and yield project, thinning and fertilizer studies
are in cooperation with the silviculture  project and our work on tree nutrition
is in cooperation with the physiologist.

Weyerhaeuser Company has been well aware that the soil rather than the timber is
its basic resource. Very early in the operation of the Research Center it be-
came obvious that in addition to specific soils problems, the application of
research results in general would be extremely limited without a survey to in-
ventory the location and extent of our major soil series*  Working as we do in
very close cooperation with the foresters on our tree farms, the research staff
is fully aware of the needs of the foresters in the field; We are in a good
position to know which interpretations of the soil survey are necessary for the
management of the lends and can set our goals and objectives accordingly. In
the same way, we are able to ascertain the present intensity of forest management
practices and anticipate future advances. This knowledge ha8 a direct applica-
tion to our soil surveys, determining the kind and amount of detail that is
mapped.

Although we began our soil survey in western Washington in 1959, preparations or
background for survey work began in 1954 with the initiation of our soil-site
work on Douglas fir. We felt that it was necessary to have some data wfth which
to interpret the soils information for forest management before we began a sur-
vey program. Soil-site work for Douglas fir had progressed to a point where it
was useful in setting up the legend and also for the prediction of productivity



of the sampling units. Previous soils research on windthrow and tractor logging
problems was also available for interpretation of the mspping units in terms of
these special problems.

Our first soil survey was on the Snoquafmie  Falls Tree Farm in BUStern Ring
County; This was a plot survey in cooperation with Warren Starr and Ray Gilkeson
of the Washington State University; Warren and Ray had Initiated the use of the
Roil-lendform  method of forest soil survey. The Snoquelmie Falls Tree Farm was

chosen because it encompassed both glaciated 8nd mountainous topography, was  8
rather compact unit and was of sufficient siee-- 244,000 ecree--to adequately
assess the economics of this type of survey. We considered this sutvey in the
realm of research 8s we had to determine the adequacy of the method for forest
management  use before entering into a full Scale  SUKVey  program.

Field work on this survey was accomplished between June and October of 1959.
Following some delays  in the office work and castogtaphy,  we published the report
in 1961; Happily, we found that this method of soil survey was more than adequate
for our management purposes  and was very economical. The mapping unit0 were
tested and found to be quite uniform and accurately located; But more on these
tests 8 little 18teK.

With the acceptance of this report, we embarked on a full scale soil sutvey
program for Weyerhaeuser lends in Washington 8nd Oregon* bt~i Fred Geheke wall
trensferred  from our  Klamath Falls TKee  Farm to our  Research Center and spends
full time on soil survey. Fred joined us in June, 1962 end in July we began our
reconnaissance work on the Veil Tree Farm in eastern Lewis County. The field
work on the 433,000 acre unit was completed in Way, 1963. The C8KtOgKfLphy  is
now completed and the report on this survey ahould be published by Watch. We
are currently mapping the WcDonald Tree Farm, 8 336,000 acre unit in western
Lewis County.

Our soil survey program will call for mapping a total of 8pptoximately  4,300,OOO
8cres in Washington 8nd Oregon. Of this total 2,765,OOO  acres are in Washington
and Oregon. Of this total 2,765,OOO  acres 8re in Washington 8nd 1,535,OOO  acres
8re in Oregon with about half of the Oregon acreage in the pine country. Weyer-
haeuser Company only owns between 50 and 60 per cent of this total acreage,
however, with scattered ownership we find we c8nnot break our mapping unite at
ownership boundaries and have 8ny ocntinuity in our mapping. To date, we find
we have mapped 994,000 acres OK 23 per cent of the total in both Oregon and
Washington; This includes 242,000 acres that have been mapped by soil-vegeta-
tion methods OR our Klamath Palls Tree Farm,

In our mapping PKOCeSS  we utiliee  our extensive logging road system wherever
possible. I do not want this to be confused with a %indshield” survey. We
use the roads to get from one place to another. We st8rt at the top, OK i n

other words, we map the highest elevations first and then work down into the
velleys; In this way we ten follow the parent materials as they move down the
slopes and follow the soil development from the top down;

One of the major problems in forest soil survey in mountainoue topography is
the change that occurs in the soils from the ridge top to the valley bottom,
We have developed 8n approach that partially solves this problem; We map  what
we consider a “soil association” on this type of topography; The soil associ-
etion,  although it has many common Ch8KaMeKiStiCs,  includes 8 number of aoil
series. The association in made up of a series that is lithosolic in character
on the ridge top, or in such places where erosion has removed most of the soil
materials; The second member  of this association is a series that is developed
from colluvial msterials. These are the most extensive series in uplend topo-
graphy; The third member of the association is the residual  coil which occurs

a-
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occasionally on the ridge tops, but primarily on the,gentle  slopes and benches.
In some cases an alluvial soil is included in the association. The colluvial
series is separated from the residual on two main characteristics: the presence
of rock or gravel throughout the profile and the lack of a well developed struc-
ture in the B horizon. The soil association is usually named after the residual
series; Not all of the series in an association occur on all slopes, however.
all of the series will occur within R geographic province with similar geology.
Resid,ual  soils occur mainly on the broader ridges, on benches or on the gentler
slopes. The colluviel soils are the most extensive and productive of our upland
forest soilsi  We find the greatest variation in soil depth and gravel content
in these colluvial soils. However, in mapping soils with landform we use a
series of slope phases that account for a great deal of these variations. Using
the soil-associations and natural slope breakdorms,  we rarely need to resort to
depth and gravel phaseso

Using the Vail Tree Soil Survey which was just completed as an example, on three
of the soil associations which included 40 percent of the area (170,900 acres)
we find that 22 percent are in lithosol, 26 percent are residual and the rcmain-
ing 52 percent are in the colluvial soils;

Our primary concern in mapping is uniformity. We must have uniform mapping units
if our interpretations are to be applied with little variation. Unfortunately,
uniform conditions, as you wall know, do not occur on all mapping units. We
hold our complexes to a minimum and where there is variation or inclusions within
a mapping unit, we attempt to describe these variations in explicit detail. We
map only Rure series, we do not recognize “soil types” as texture has too great
a significance in forest soil management. These textures are all based on the
“B” horizon where present or the 10 to 30 inch depth wbere there  is no “B”
development. A soil type vould not occur too frequently in upland soils as
other characteristics seem to change a great deal with changes in subsoil texture;

In forest land mapping it is quite necessary to delineate the topography as well
as the soil. Topography has great importance in such management aspects as
harvesting, thinning and windthrow as well as productivity relationships.
Warren Starr and Ray Gilkeson should be given the credit for pioneering the use
of the soil-landform concept in forest-land mapping in this region. We have
used this method exclusively in our mapping in the fir region and have yet to
find an erea where it does not apply.

In our field examinations, I would estimate that we visit from 75 to 90 percent
of the mapping units. Of course, this is quite dependent on the road system
that has been developed on the tree farm. Most of our tree farms have been in
operation for many years and have a rather extensive road system. Those units
that are not visited are usually quite small.

Now I vould like to say something about the intensity of our mapping. We hold
to a minimum of 5 acres for a contrasting unit and minimum of 20 acres for similar
units. Inclusions.up to 20 percent of the area may occur in a soil series.
Inclusions that amount to over 20 percent of aree are mapped as complexes.
Again, I would like to repeat, we try to keep complexes to a minimum.

Some soil surveyors insist on calling forest land surveys low-intensity or
reconnaissance surveys. This may be true if one is comparing forest land surveys
with the surveys produced for agricultural lands that are to be irrigated. We
consider our forest soil surveys medium to high intensity from the standpoint
of forest management. Although we do not draw a soil unit boundary on our maps
that is not of some use in some phase of forest monagemsnt,  we realize that the
intensity of forest management is ever increasing and the need for more detail
may sometime become necessary. In our surveys, we have tried to anticipate
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the advances in forest management intensity and are mapping with sufficient
detail for at least 20 years in the future.

As an example, let me use our recently completed Vail survey to illustrate the
intensity of our forest land surveys; In this survey we find the following
s t a t i s t i c s :

Total Area: 433,000 acres
Total Soil Series Mapped: 57

New Series Mapped: 19
Miscellaneous Land Classes 5
Complexes (Soil) 20
Complexes (Soil and Rock)

Descriptive Soil Units 1::
Landforms mapped 21

Modifications
Lendform  mapping units

Total Mapping Units-Soils and Landform - 372

The most extensive series covered 13 percent of the area; The next 9 moat
e tensive seriee ranged from 6;5 percent to 3.7 percent of the area, The top 10
series covered 58.6 percent of the area; The 10 least (most) extensive series
ranged from 406 to 748 acres each and accounted for 164 percent of the total.

Now I would like to talk a while about the details of our mapping techniques.
The mapping is done on aerial photos at a scale of 1:12,000 or 1:15,860. We
find that mapping unit delineations are much more accurate using stereo tech-
niques and most of the boundaries follow quite closely the elevation contours.
The maps are then reproduced at a scale of 2 inches per mLle with a township
per page; The base maps detail including contours is printed at 30 percent of
black and the mapping units at 100 percent of black, Thus all physical fea-
tures of the landscape, soils, landform, drainages, contours and elevation are
on a single map; The complete survey legend is printed on the back of each map;

Following the field mapping, the modal soil of each series is located, preferr-
ably in an undisturbed stand of timber; The soil is described and sampled for
characterization. These soil samples, by horieon, are treated as research
samples; The usual chemical analyses, NPK, Ca, Mg, Organic Matter, ph and cation
exchange capacity are made plus the textural analyses and bulk density deter-
minations; Several soil profiles are described for each series during the
couree of the survey but the modal soil is not selected until the field work
ie completed; At the time acreages are computed, the survey d&a are coded
for machine analyses. The soils and landforms are assigned numbers which are
entered on the code forms along with the locetion, acreage and a numerical code
that has been assigned to each interpretation. I cannot go into detail on this
coding procedure, but the forms and legend have been included in the,packets
we distributed; If there are any questions concerning this procedure, Fred
Cehrke or I vould  be glad to answer them; We, so far, interpret our data into
productivity, windthrow hazard, logging method, thinnability, engineering classes
end land capabilities. We have room for more interpretations, and are working
on several in our aoils  research; when  we have the results available, we shall
add these to our interpretive reports;

Following the coding of the survey data, the code sheets are forwarded to our
data processing department for key punching. Each mapping unit in each section
is keypunched on a separate card which contains all the acreage location and
interpretive data. In other words, there is a separate card for each line on
the code forms. These cards can then be sorted and totaled in any way we direct;
With our present machines, ve could 8ort  on 26 columns simultaneously, however,



we have no need for this type of information and sort only for eight reports.
We obtain a reproduction of our input data which is merely a reproduction of
the code sheets in printed form which makes storage greatly simplified, a list
of the total acreage by mapping unit which is a reproduction of our mapping
legend, total acreage by site class and a report of each of the other inter-
pretations by total acreage and location within each class; We have brought
along a copy of these reports which you may browse through later if interested;

Machine sorting of the survey data is quit inexpensive; Our experience from
two surveys show it costs about $ ;70 per 1,000 acres of survey; For our eight
reports it costs about $15.00 each for a printed origin&l plus five duplicate
COQih For a wider distribution, these machinee  can also print stencils.

I should point out that the cost of key punching and machine analysis is not
the entire cost of this operation; An experienced person can code from 16,000
to 20,000 acres a day. This approximately doubles the cost mentioned before,
Our experience on the Snoqualmie Falls survey showed that hand compilation of
these reports were not as accurate and werefrom 6 to 10 times as expensive in
man-hours.

I have talked for some time now and presented some phases of our eurvey technique
in detail, however, I would like to make one more point; I would like to discuss
a little further the uniformity checks we have conducted on our surveys. After
the field work was completed on the Snoqualmie Falls pilot eurvey,  WB had an
opportunity to conduct a controlled test of our mapping units& As our primary
concern is for the productivity of the land, we used site index as an outcome
criteria of uniformity in this study; We selected the six most extensive soil
series mapped that carried some second-growth Douglas fir and picked three
similar mapping units within each series that were geographically separated for
sampling. Within each mapping unit, three plots were located at S-chain intervals;
00 each plot the soil was examined and the site index computed for each tree
species; Our greatest variation in this study was the variation from tree to
tree on the individual plots.

On another check at Snoqualmie Falls, an average site index was assigned to each
40-acre unit on the tree farm, from the forestry inventory records. Bach 40
was Compared to the site index assigned in the soil survey; Over half of the 40’s
were in agreement. On those where we were not in agreement, 100 40’s were ran-
domly selected that carried second-growth stands and the site index measured on
the trees on replicated plots within the 40. In this test we found the soil
interpretation to be correct in 66 percent of the case8, the inventory correct
in 25 percent of the cases and both wrong in 8 percent of the cases. Most of
the soil errors were due to inclusions within the mapping unit;

On our Vail survey we had over 200 individual eite observations on our 47 forested
soil series. Most of these series had sufficient observations to compute standard
deviation& Only two series had standard deviations greater than 10 foot of site
index and the overall average was under 8 foot. In view of this accuracy, we
have interpreted our productivity to half-site classes with an interval of 10
feet of site index.

In conclusion, I would emphasiee  that the Company’s Soil Survey program is an
inventory of the major natural resource--the soil--and of the characteristics
of the land in terms of its ability to grow timber; its suitability for a given
logging method, for economical thinning and for road building; and its suscepti-
bility to such dangers as windthrow; The soil survey provides the land manager
with the information he needs to make a number of important decisions; it makes
possible the identification of land units to which particular forestry practices-
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determined largely from research-- will upply* We believe strongly that our
ability to put reaeerch results iato practice depends heavily on the soil
survey and this is one reason for pushing it along es rapidly as possible.

l-24-64
St



Remarks to the Conference

by Marvin D. Magnuaon

I had encouraged the group to viait a Weather Bureau office. I am sorry that
you had to cancel this tour., The Weather Bureau also has an image problem.
This image is characterized by the question, which we continually receive,
as to how csn we miss weather forecasting, with all the equipment we have at
our disposal? Weather data collection and weather forecasting requires a vast
communication system, with a great amount of recording equipment assembling data,
and then considerable skill and experience to place the data in a central location,
interpret its meaning, and put together a forecast.~

A discussion of instrumentation is difficult, since we cannot bring the equip-
ment here; The current, popular instrumentation for observance and recording of
weather is the Tyros system. The eighth Tyros is now orbiting. The first Tyros
was launched in 1960. This first Tyros lasted 27 days in orbit, and took 22,000
pictures; By the time Tyros 5 to 7 were launched, picture light had increased
five fold, and 3 to 4 times as many pictures were producedi There has been a
99.9 percent success with these
using the Thyrogenus?  rocket.

systems , end launchings have all been successful
Future  ones may employ the Saturn rocket.

The present Tyros in 400 miles out in orbit, has a box 24 inches in diamtter,
housing two cameras. It is space oriented. It is a free bo6y in space, and
only in one third of its orbit is it in position to take pictures of the earth;
The present system has a limited tape, only 64 picutres have bean produced.
The satelite  is affected by shape of the earth; The earth is pear shaped, and
this affects picture taking of the satelite on its orbit; There is only a cer-
tain limited time the satelite  is in position to take a picture; Pictures
taken are of a 1000 square mile area; The meterologist has the picture taken
now, and from it must forecast what the picture will be 48 to 72 hours hence.

The Weather Bureau maintains four stations on weather bureau ships. These are
located along principal shipping lanes; There is still a vast ocean area which
lacks any observation stations; Forecasters are obliged to use imagination and
ingenuity;

Tyros is a good weather bureau tool; In addition to Tyros 8, some stations have
systems for APT (automatic picture transmission). At anytime, by push button,
a picutre can be taken at the area, transmitted, examined, and sketches made for
field stations. We have an APT station on the roof at Seattle-Tacoma Airport.
We can at any moment get a picutre above Seattle, Washington, There is a .l
percent error due to snow in the picturea

A later system eerie8 will be operating a satelite  in polar orbit, orbiting at an
890 angle; This satelite  will scan at all latitudes; It is earth oriented.
It will be a revolving satelite  also carrying meteorological censors. This unit
will give better information and will receive enargy  from the sun; Solar energy
in constant, and is the basic energy for weather. In answer to what 18 the weather
we assert it is a forecast of events to come based on events of the past. As
to why is the weather, we need more research to completely answer and to make
a better forecast.

Bulletin W suppliment  to Climatic Summaries for the United States, summarizes
data on precipitation and temperature to 1952. This adds to the earlier suppli-
ment which summarieed  data to 1931; There is yet another supplimant  being pre-
pared which summarizes  data to 1961; Eventually, we hope to have a summary
published each decade.



The Regional research project W-48 involves a regional analysis of precipitation
and precipitation probability projected on a standardized weekly basis, Within
the year, a publication should be available,coveriag these analyses. There will
also likely be an Experiment Station publication in each state;

In answer to queetions,  Mr. Magnuson  noted that there needs to be more work
done on climatology for forecasting; Most forecasting done by meteorologiots,  and
there is not sufficient information available about day to day changes in climate;
The atomic explosions so far have had little affect upon the weather, since one
thunderstorm in one half hour expands 8 to 10 times as much energy aa a 100 M bomba
Atomic explosions generally do not produce nuclei of a quality to energize pre-
cipitation, Volcanic explosions, which emanate particles of matter, cause more
nuclei to be formed and again, the quantity of effect in atomic explosions are
still small when related to impact upon weather.

47



Committee Report No. 1

Criteria for Series, Types, and Phases

The comsaittee  understood that its charge wss to consider the implicationa of
the new soil classification system for series, types and phases; Three pertin-
ent changes effected by adoption of the new system were considered.

1. Elimination of the type category;
This committee agrees with the 1963 national cornnittee  that
this change involves no apparent difficulties or problems.

2. Consideration of soil temperature and soil moisture as soil characteristics;
This change has very controversial implications; The Cam-
mittee does agree on the following points:
a.

b;

c;

d.

Temperature and moisture are important in themselves
because of their relavence to interpretations and soil-
vegetation relationships, in addition to their influ-
ence on the formation of developed morphology;

Broad classes of soil temperature and eoil moisture
important at the global level may need to be considered
differently than the narrower classes of soil tempera-
ture and soil moisture that are improtant for inter-
pretations and soil-vegetation relationships locally
within soil survey areas;

The most profound class limit may be the soil temperature
below which plant roots cannot grow. This has been sug-
gested to be about 42oF;  (6’C). soil material which
does not get warmer than this limit is not available
to rooting and therefore may be regarded as a limiting
layer like bedrock or duripan. Soil classes based oQ
depth to a cold limiting layer may be appropriate.

Soil temperature and soil moisture information can
be utilieed  for interpretations by considering it in
addition to soil classification or by incorporating
it within the soil classification.

3. Accumulation at the series level of all differentiating characteristics
of higher categories.

The committee concentrated on the influence of family criteria
on the classification of series; The proposed textural limits
cut acrosn  existing textural classes so that adoption of these
limits would make the textural triangle obsolete; Because of
uncertainties about the advantages and disadvantages of the
textural and other limits, the committee does not favor adop-
tion of these family criteria without further study. It seems
clear that the family criteria will produce many and profound
changes in the series classification.

In addition to its charge, this comittee has considered the following items:

4. North Central region connnunicati,on  on substratum as a series or phase
criterion; There is some reluctance in the North Central region to aban-
don substrata below the solum or control section as series criteria. A
commmication  from the North Central aoil survey work group to the western
work group was referred to this commfttee. This conrmunication  presents e
case for use, at the series level of profile characteristics to a depth
of 60 inches rather than use of solum or control section characteristics.
A majority of the committee prefers the uee of solum or control section
characteristics.



5.

6.

7.

8.

Rocky phases, Thle committee agrees  with the 1963 national committee that
some  rocky soil areas should be regarded ae associations of soil and Rock
Outcrop. The classes of rockiness defined in the Soil Survey Manual are
appropriate for areas in which rock outcrop8 are present in a fine pattern,
within the limita of the pedon; They do,not apply where soil bodies con-
aieting of more than one pedon are aseociated  with rock outcrops. This
committee recommends to the correlation staff that map units with signifi-
cant components of soil and Rock Outcrop or Rockland  in a pattern coarser
than the pedon be correlated ae associations. We see no need for establish-
ment of revised clasees of rockineae ae proposed by the national committee.
Existing convantione  for limits on inclusions and for use of aesociations
6eem sufficient, It is further recognized that other land types may be used
in associations  also. For instance, areaa  consisting of non-stony and ex-
tremely stony components could be correlated es associations of soil and
stony land,

Stoniness clasees, The existing definitiona of stoninees  classes in the
Soil Survey Manual emphaeise  atones  at the surface and their influence on
use of farm equipment. Such classes are not entirely adequate in range
and forest areas. This ccmmittee  recommends that volume limits comparable
to the limits for smaller coarse fragments be used where volume rather than
eurface aspects are important;

Continuing uncertainty about the control section. The 1963 national com-
mittee agreed that the control section for series and families should be
from 10 to 30 inches in mineral soil without argillic, natric, or epodic
horizons fragipan. Presumably this mean8  that characterietics of the control
section may be considered aa series criteria. Formerly, we have considered
the dominant texture of the control sedtion to be the only textural charact-
eristic appropriate aa a series criterion. Thus, with an abrupt textural
change within the control section, we have taken the texture of either the
overlying or the underlying material depending on which iA thicker within
the control section. However, it has been suggested that the presence or
absence of an abrupt texture1 change in itself is a characteristic of the
control section and is appropriate a8 a series criterion. Thus one series
might require the absence of an abrupt textural change within the control
section and be defined in terms of one:textural  range. Another series
might require the preeence  of an abrupt textural change within the control
section and be defined in terms of two textural ranges, one for the over-
lying material and one for the underlying material; The committee reached
no agreement about the desireability of using abrupt textural change within
the control eection as a series criterion,

Characteristics of Cca horizons a.s series criteria; Characteristic9  of
Cca horizons are not now recognieed  as eerie8 criteria. The importance
of Cca horiAone ae developed soil features in the west, suggests that it
may be desireable to consider their characteristics in seriee clessifica-
tion; Perhaps only Cca horizons in contact with the solum  should be con-
sidered and perhaps only the upper part of very thick Cca horizons. The
committee did not have time for critical study of this item.

The connnittee  recommends that it be continued for work on the unfinished business
of items  2, 3, 7, and 8 above and for consideration of other problems.

Cawlfield
Hutchings
Knox,  Chairman
Payne
Southard



Discussion:
Item 2c. Several parsons suggested that root growth may take place below
42’~. Differences among plant species were suggested;

Item 3; Dr. Kellogg said that in his mind the family category will be
useful primarily for interpretations.

Item 4; Bill Johnson suggested that the characteristics of the “genetic
profile,” including developed horizons below the solum, are appropriate
as series criteria, He pointed out that the Western Conference had voted
in previous years in favor of restricting series criteria to characteristics
of the “genetic profile;” The conference voted to affirm this position.
Thus, unconforming substratum below the developed horizons would not be
appropriate at the series level;

Item 6; Dr. Kellogg pointed out the difficulty of making volume estima-
tions. Several persons commented on the importance of stoniness on a
volume basis. Gene Steinbrenner said he had data relating volume content
of stones to various forestry interpretations that is to be published in
the proceedings of the 2nd N;A; forest soils conference;



Report of Ccmmittee No. 2
Soil Survey Maps and Publications, Including Benchmark

Soil Reports and Technical Soil Monographs

Western Regional Technical Work Planning
Conference of the Cooperative Soil Survey

Seattle, Washington
January 28-31, 1.P61r

Introduction:

The cmrmittee discussed the report of the 1962 Regional Ccmmittee,
the report of the 1963 Naticnal  Technical Soil Survey Work Planning
Conference, and other documents pertinent to the subject.

Objectives?--.-

1.

2.

3.

k.

5.

Review the new Guide for Writers of Soils Handbooks
and Soil Survey Reports, and make recommendations for
its improvement, further distribution, and use.

Review some of the problems related to scheduling and
ccmpletion of soil surveys and publication of soil
survey reports and maps to reduce the time between
ccmpletion of the field correlation and having the
report available for use,

Consider possibilities of assigning qualified in-
dividuals to complete benchmark soil reports.

Develop plans and set realistic goals for early
completion of benchmark soil reports.

Consider necessary administrative acticn needed to
assign responsibilities for early ccmpletion of
technical soil monographs in selected areas of the
Western States,

1. Each State soil scientist send constructive criticism
and suggestions for revision and/or improvement of the
Guide for Writers of Soils Handbooks and Soil Survey
Reports to Dr. Steele on or before July 1, 196h. The
State soil scientist will obtain suggestions from all
cooperating agenoies and from field soil scientists
actually using the Guide, He will assemble these ideas
into one document for the use of the Washington office
in revising the Guide,

Concern was expressed by the cmnmittee that sufficient
copies of this Guide were not received for use by all
soil scientists. It was explained that this was a trial
run and if proven worthwhile, copies would be made available,
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,

Soils selected for benchmark distinction should receive early
attention in new survey areas, Descriptions, mapping units,
and problems in correlation are often major obstacles when
canpiling a report. For example, the Palouse series was
originally considered to have the highest priority in Wash-
ington, yet its publication will be delayed many years if
all the information on correlation and distribution la to
be furnished,



2.

3.

L

5.

Necessary corrections, revisions or additions be cem-
plsted in 196l~,  Cm or before November 1 1965 sufficient
copies of the Guide should be made available for each soil
scientist and other individuals actively engaged in pre-
paration of soil handbooks and soil survey reports.

Each State assign qualified authors to prepare at least
one bencbmark soil report during 196b. In this connec-
ticn it was brought out in the discussion that several
of these had been assigned in the Western States, but
other activities had prevented their completion,

Delays in publication of benchmark reports be called to
the attention of the proper persons and direction given
to the assigned authors to complete the job in 196&.
Attached to this report is a paper prepared by Raymond
Gilkeson containing a summary of propooals and a dis-
cussion of problems involved in writing benchmark re-
ports and technical soil monographs in the State of
Washingtcn. The canmittee thought this contained good
suggestions on expediting the ccmpleticn  of these reports.

Each State make plans and assign authors for technical
soil monographs, and each State soil scientist come to
the 1966 meeting of this conference with definite plans
and ccmmitments for one technical soil monograph.

During the curmittee  session, we reviewed the report
of the National Ccmmittee and concurred in their reccmmen-
dations and suggested outlines. We realized that the
authors would of necessity have to prepare a detailed
outline for each area. The ccnmittee was of the opinion
that thought and consideration of this project has been
very good. It is now time to move in the direction of
operations.

6. The ocmmittee  be continued.

Ccmunittee Members;
Robert W. Eikleberry
Fred Gerke
Ray A. Gilkeson
W.W. Hill
Robert F. Mitchel

Other Participants3
William M. Johnson
Merlin Smith

- Chairman

Note - During the discussion following the presentation of the report
mhe chairman and the approval of it by the conference members,
Dr. Kellogg suggested that two standing ccmmittees be estsblished -
1. Benchmark Soil Reports; 2. Technical Soil Monographs. Dr.
Kellogg also emphasized that the writing of a technical soilmono-
graph was a great opportunity for the right man.

kttachment
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SUMMARY CF PROPCGED SOLUTIONS FOR THE EENCHMARK AND MONOGRAPH
PRCGRAXS UNDERWAY IN WASHINGTON

Briefly stated, the principal difficulty is to find persons with t!re,
ability, and the inclination to do the writing or editing for these
publications, The follcwing approaches have been tried in Washington,

1.

2.

3.

IL.

5.

The Benchmark CcPnmittee for Washington in 1960 assigned certain
soils to soil scientists from cooperating agencies. Each soil
scientist was to be responsible for writing the report on one
soil. This seemed to be a reasonable approach, but it has
since proved to be otherwise, and for several reasons. First,
the benclmark  program was not a high priority part of anyones
job, hence it received attention after other duties. Secondly
most of soil scientists found that they needed more field and
laboratory work to complete their assignments, and of course
neither the field time nor laboratory facilities were readily
available,

The second proposal was to use experienced personnel who are
close to retirement and could be used in a special assignment
to the project. However, a realistic appraisal of this proposal
is not very premising. Very few persons are in this categorry,
and further, the competition for their experience and writing
ability is very keen, For example, many would rather accept,
and are often encouragwto accept, a foreign assignment,

The third proposal was to start a graduate program using a bench-
mark soil as a thesis to fulfill graduate requirements for a
masters degree in soils. This is acceptable to the Experiment
Station and to the Graduate Faculty in Soils at Washington
State University.

The fourth proposal was to place a man frcm the Soil Conservation
Service on special assignment at the Experiment Station where he
could use the laboratory facilities and as an added inducement
perhaps attend graduate school. Other U.S.D.A. services have
used this plan to train personnel and to do certain kinds of
research,

The fifth proposal. was to make benchmark soils publications an
Experiment Staticn sub-project in the National Cooperative Soil
Survey Program. This is being tried at present.

Other problems relating to the publication of the Benchmark or
Monograph programs are as follows:

These programs clearly need a higher priority and some %+tatus~~
in the National Cooperative Soil Survey. This will undoubtedly
require rLwriting job descriptions and policies before personnel
and facilities will be available to service the program.
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Rogcrt of Ccmmitteo No. 3
Soil Structure Committee

WESTFBN REGIONAL TECHNICAL WORK FUNNING CCNFERENCE FOR SOIL SURVEY

Seattle, Washington
January 27-31, 1964

This ccmmittoe has attempted to respond to the reccmmendations  set forth at
the last meeting of the group in Las Cruces, New Mexico, and to the charges
from the national committee on soil  morphology meeting in Chicago, Illinois,
March 25-29, 1963. The Gcmmittee has also prepared a reccmmendation for
future work and, as such, this report consists of 3 distinct sections.

A. Items Included in the Regional Report_I_

Three recrrmendations  were made by the regional soil structure committee in
1962 and carried by vote of the conference at that time, In brief, these
recommendations were as follows:

1. Continuation of a soil structure ctittee to deal with
concepts of soil fabric.

2. Preparation of an annotated bibliography of papers and
books presenting mcder concepts of soil fabric, soil
structure, cutans, etc.

3. The reccmmendation was that statements of moisture status
be made in descriptions of soil structure.

In response to the first recommendation, S. W. Buol was named soil structure
cumnittee chairman at Las Cruces. By memorandum June 29, 1962, Ruben Nelson,
R. C. McConnell and W. G. Harper (or replacement) were named to the ccnunittee.
By memorandum Becember 18, 1963, the msmbership of the committee was changed,
dropping Ruben Nelson and W. G. Harper and naming Maynard Fosberg, R. F.
Tarrent and E. C. Steinbrenner. R. F. Tarrent and E. C. Steinbreoner with-
drew from the committee prior to the meeting at Seattle, January 27, 196L.

In response to the reccmmendation to prepare an annotated bibliography of
papers and books dealing with modern concepts of soil structure, the
committee, by correspondence and deliberation at this meeting, reviewed and
annotated 16 publications, This annotated bibliography is enclosed as appendix
1 of this report.

The recommendation to include a moisture statement in descriptions of
soil structure was taken up by the national meeting and no further action on
that item was pursued by ,the present regional soil structure ccmmittee.

B. Report of the National Ccmmittee on Soil MorpholwVI____

The national ccnnnittee on soil morphology, March 28, 1963, proposed a scheme
for the field description of clay films in soils and charged the regional
structural camnittee to examine the scheme and report at their 1964 regional
meetings. The scheme included h frequency classes, 5 thickness classes and
suggested conventions for describing frequency, thickness and location of
the clay films. This ccnmittee by transporting samples, thin sections, photo-
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micrographs and hand lenses, tested the @posed scheme at this meeting.
Briefly the five classes of thicknees proposed by the national committee
were as folJcwsr

Very thin 0.005 mm Not visible on cross
section with 10x hand
lens

Thin 0.005-0.05 mm Visible with 10x but
not unaided eye

Mod. Thick 0.050.5 m;n Visible with unaided
eye

Thick 0.5lmm Smooth the surface

V8l.y thick lmm

Using two 10x ienses, one lhx lens and one 20x lens, it was found from the
examinaticn of a stage micrometer that resolution of lines spaced at 10 microns
was not possible by any committee members. All members, hcH8ver, were able to
resolve the 10 micron spacing with the 20x lens. It is pointed out that th8S8
are black lines on a trac8parent glass slide thus offering ideal contrast.
Examinaticn was also made of thin sections from a doil layer where the field
party did not reoogniee clay films, but where later microscopic examinaticn
did reveal oriented clay films. Using 10x lenses, the members of the ccrmittee
had difficulty seeing the films ev8n in the thin section. Measurement of the
clay film in photomicrographs  revealed the film8 to be about 20 microns thick.
From these observations, it was concluded that the very thin and thin classes
be ccmbined thus creating a class < 50 microns thick,

Examination of thicker clay films, visible with the naked eye, revealed
that they were usually quite variable in thickness. These films were in the
range of 50 microns to lmm thick. It was the opinion of the committee that
for field notation 50 microns to lmm be included as one class. A third class
consisting of films over 1 mm thick was considered desirable.

The frequency1 classes described by the national camnittee were considered
adequate and reasonable.

It was the considered opinion of the committee members that no classifica-
tion of location or distribution pattern was necessary but that these items
should be described in narrative as suggested in the conventions suggested by
the national caMlitt88.

0. Reccnmnendations  for future work

It is recurmended that the soil structure camnittee be continued with its main
objective the study of terminology and definiticne suitable for use in field
descriptions of soil fabric and cutans. Expansion and updating of the eated
bibliography is also reccmmended.

Committee Members*
Flaynerd Fosberg
R. C. McConnell
S. W. Buol, Chairman



Discussion:

Kelloggt ,my*:the emphasis on the term field,termino&ogy?
, 7. ,,:.,

Buol: :Present definitions included statement+  of clay
orientation not determinable in fhe'field.

Johnsons:, Suggested that the committee work on'nc&nol&re .tb
'help unify the field descriptions by party,'chiefs;'etc.

I

Eickleberryr Express satisfaction with reducing the~thickness  c&&es
from 5 to 3.

Johnsont Asked about Brewer's work on the classification of cutan
and matr$x~.boundary distincticn,

Buolr Such fine distinctions were only.applicab1-s under
microscopic examination end notfti'the field.

I.
,’ ‘,

.,

.,

. .

.
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Ccmmittee No. 3

APPENDIX 1

ANNOTATED BIBLICGRAPHY

Blumel, F., Janik, V., and Schiller, H. (1959) Die Mikrcmorphologic und der
Kolloidzustand Underschiedlicher Bodentypen. Landwirtschaftlich-Chemische
Bundesvarsuchsanstalt Linz/D, Fists&rift LX/b.T%rreich)

Thin sections from several soils were studied and a procedure for determining
and expressing a ucollidmobilityl' factor was developed. This procedure
involved several washings using first distilled water then 0.2 percent lithium
carbonate solutions. They studied several soils using these washing techniques
and were able to show difference5 usually related to organic matter and/or clay
type. The method is empirical; however, it may be of scme value in understand-
ing illuvial cutan formation in soils.

Brewer, R. (1955) Mineralogical Examination of a Yellcw Pcdzolic Soil Formed
on Granodiorite, C.S.I.R.O. Soil Pub. No. 5.

No oriented clay was found in thin sections prepared frcm the B horizon of a
Yellow Podzolic soil formed on Grancdiorite. An interesting discussion of
the profile and its microstructure is contained in the paper.

Brewer, R. (1956a) A Petrographic Study of Two Soils in Relation to their
Origin and Classificaticn. Soil Sci. 7r268.

Thin sections frcm two soils, awell-drained  soil and an imperfectly drained
soil, were studied. X-ray examination of the clay fractions was also done and
it was concluded that clay type did not influence whether or not illuviation
could take place in the profile5 studied. It was further concluded that the
strongly oriented clay deposit5 were from colloidal suspensions.

Brewer, R. (1956b) Optically Oriented Clay in Thin Sections of Soils.
Trans. VI Intern. Congr. Soil Sci. Vol. B, P 21, Paris.

Artificial deposits of oriented clay were produced fran dilute suspensions of
clay. Oriented clay structures were produced by mixing heavily flocculated
clays with sand and silt. It hss concluded that oriented clay on the walls of
large pores had moved down in the profile while oriented clay found on mineral
grains resulted by the formation in situ and squeezing.-_

Brewer, R. (1960) Cutansr Their Definition, Recognition and Interpretation,
Journ. of Soil Sci., Vol. 11, No. 2, P. 280-292.

Terminology is proposed for the various micro features observed in soils. Ex-
amples and photcmicrographs illustrate many features observed in thin sections
prepared frcm various soil profiles.

Brewer, R. and Holdane, A. D. (1957) Preliminary Experiments in the Develop-
ment of Clay Orientation in Soils. Soil Sci. 8kc301-309.

Experiments were carried out in the laboratory to orient'clay by illuviation
and pressure. It was found that degree of orientation was affected by content
of soluble salts and that the best orientation was present in experiments

was low in soluble salt content. Kind of cation did notwhere the suspension
affect orientation.
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Appendix 2.

Brewer, R. and Sleeman, J. R. (1950) Soil Structure and Fabric, Their De-
finition and Description. Jour, of Soil Sci., Vol. II, No. 1, PP 172-185.

The various structural features commonly found in soils are examined by des-
cription and illustration. Terminology, similar to that used in geology, is
proposed for each of the structural features.

Buol, S. W. and Hole, F. D. (1959) Scme Characteristics of Clay Skins
(Tonhautchen) on Peds in the B Horizon of a Gray-Brown Pod5olic Soil.
SSSAP Vol. 23:23Y-2hl.

Clay skins were separated from hostpeds in the B3 horizon of a Gray-Brown
Podzolic profile and analyzed for C, N, free iron, total iron and clay content.
X-ray diffraction patterns were also obtained. Several thin secticns were
studied and the morphology and distribution of ths clay skins are discussed.

Buol, S. w., and Hole, F. D. (1961) Clay skin Genesis in Wisconsin Soils,
S~SSAP, Vol. 25~377-379.

Thin sections were prepared fran each horizon of an Ockley-like Gray-Brown
Podzolic prafile, The distribution  and amount of clay skin in each horizon
was determined. The term clay skin is defired, Analysis of clay skin
material separated from the B3 horizon revealed that it contained more P and
Mn than the surrounding matrix. ~Artificialk clay skins were produced in the
laboratory by leaching virgin loess with dilute clay suspensions.

Cady, J. G, (1950) Rock Weathering and Soil Formation in the North Carolina
Piedmont Region. Soil Soi. S,oc. Amer. Proo. lSr337-3h2.

Several thin sections were studied from the Iredell and Davidson soil in the
Piedmont region of the United States. Oriented clay made up 10% of the thin
section area in the lO-foot depth and 20-25s of the area in the $-foot depth
in the Davidson soil. X-ray data frcm the coatings revealed finely divided
kaolinite a8 the predominate mineral.

Carrol, D., Hathaway, J. E., and Stensland, C. H. (1963) Mineralogy of
Selected Soils from Guam. Geological Survey Professional Paper h03-F

This is a detailed mineralogical study on lateritic soils including many
microphotographs.

Frei, E. and Cline, M. G. (19h9) Micrcanorphological Studies of the Gray-Brown
Podzolic--Brown Podzolic Sequence, Soil Sci. 68:333-34h.

Strong concentrations of clays with a high degree of optical continuity were
found in the B horizon of Gray-Braun  PodzoLlc Soils,

Kubiena, W. L. (1938) Micropedology Collegiate Press, Ames, Iowa

Kubienets book covers fabric analysis dealing with the microscopic investiga-
tion of natural fabric formation of soils. Descriptions, definitions, and
discussicn of formation are given for types of elementary fabrics, fabrics
of aggregates and cleavage blocks, and fabric type in coherent soils. Tech-
niques used in micropedology are given,
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McCalcb,  S. .B. (1959) The Genesis of the Red-Yellow Podzolic Soils. SSSA,P
23i16h-168. .~

Frcm observatione of clay-skins, ,he concluded thet the B~horizon  development
progress upward in Red-Yel3ou  Podzolios. ‘,

Mineshine,  N. 0. (1958) optically Oriented Clays in Soils, Soviet Soil
Science No. II, Translated. Dec. 1959,

The presence of optically oriented clays is shown to exist Ln several groups
of soils in Russia.

Norgren,,  J. .A, (1962) ~Thin-Section  Micromorphology of EightOregon  Soils.
44. 9.~ Thesis j Oregon State University. i

This contains many microphotos of soil structure over the state of Oregon.
Emphasis  is eon petrographic methods and there is an attempt ,to e&tend  tradi-
tional soil profile descriptions to a microscopic level of detail., :

‘.
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WESTFZN REGIONAL WORK  PLANNIXQ  COITFEFEN~
OF THg

COOPERA!.rIvEs0ILsuRvEv
Seattle, Washington
lanyard 27-31,  1964

IIEPQRT ~OF COM4I.m NO. 4 - SOILSURVEYS ON RIsNGEANWIXSE~ IANDS

I.

II.

III.

Rmnnittee Objectives

'Inne overall objectives of this ccnmnittee are to develop, record, and
reccnmnend principles which will assist in the design, conduct, and
interpretations of soil surveys of range and forest lands.

Work Activities

During the past two years this committee has concentrated its efforts
on developing guidelines for soil surreys on range and forest lands.

FindingS

A.  Survey  Ouides

Since soil surveys on range end forest lands are relatively young
ccmpwed to those developed on cultivated lands, guides are needed
to assist those engaged in this important phase of soil survey.

!I% Washington State Interagency Work Planning Conference has come
up with a nice concise guide on Mapping Techniques and Criteria
for Soil Surveys on Forest and Rangeland. Copies of this guide
were circulated to the members of Ccxnmittee  No. 4 with request for
canments about presenting this guide to the conference. All CC+
mittee members were agreeable to this proposal wit&the idea in
mind that the guide is a good preliminary step toward development
of a more detailed guide in booklet form. !l?ne committee there-
fore recommends:

1. That copies of the Mapping Techniques and Criteria
for Soil Surveys on Forest and Rangeland be dis-
tributed to the members of the Western Regional
T&hnical Work Planning Conference.

It is recognized that the guide is a regional one that will need
modification to meet needs In other parts of the Western United
States. Even so, the guide contains a great deal of essential
and useful information. The assembled,material  could be a val-
uable asset in training new men unfamiliar with these kind of
surveys.
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B. 'Slope Phaases

The very nature of mountainous and range terrain often'demands
use of miscellaneous units as mapping units. Moreover, the
miscellaneous units can have slope phases that must be meaning-
ful for the land manager. The slope ptises can best be desig-
nated by slope ranges in percent. For example, stony land -
Thunderbird soil materials, 30-60 percent slopes, or stony land,
Thunderbird soil material, 60-80 percent slopes. The reader can
think of a number of similar phases. All too often the slope
percent range designations are lost through the process of field
inspection, review, and correlation. Replacement of the slope
designation usually is by adjectives such as steep or very steep.
The use of adjective slope ratings cause many of our mapping units
to lose their utility. What is steep or very steep to one person
may not be the same to another.

Properly designated slope phases even of miscellaneous units have
great use in hydrological interpretations, engineering applications,
forestry, range use and management and in recreation interpretations.
Thus, the committee reccnrnends that:

1. Percent slope designations for slope phases of
miscellaneous units and the like be used and
retained throughout the process of identification
and correlation.

C. Series Descriptions

Many new soil series are being described and proposed for use as
surveys on forest and rangelands progress. These kinds of sur-
veys are made on lands in which use functions will be those con-
cerning native vegetation. Statements on vegetation within
official descriptions of soil surveys normally associated with
forest and rangelands  generally need to be improved. The ccmm-
ittee reconmendsthat:

1. The National Technical Work Planning Conference for
Soil Surveys consider development of a standardized
procedure to better describe the kind and range of
vegetation associated with the soil series assoc-
iated with forest and rangeland., For example, a
series may contain a statement under vegetation, to
witness trees, shrubs, and grass. How much better
it would be as - an open stand of ponderosa pine with
an- understory of snowzKrry, spirea, Idaho fescue,
and pine grass.

-2-
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These descriptions need not be lengthy but should
give a'general idea of the commonly associated
vegetation., Assistance on this c&n be gained from
foresters, range consetiatitinibt.9,  and woodland
specialists of 'the varibus agencies.

Forest and range soil surveys are concerned with many and varied
landshapes,  or landforms, or landscapes, or pieces and frrrts of
geomorphic surfaces or whatever you want to call them. The
committee recognizes that in the western region, in the Fast,
ledforms have been used as terminology to express landscapes
either within miscellaneous land types, or as topographic or
slope phases of taxonanic soil~units. There has not been c-on
understanding or usage between soil scientists and geologists of
the term landforms. Therefore the ccPmnittee reccmmends that
during @t-1965, the committee  will seek assistance frcnn geolog-
ists and geomorphologists on the landfoztn problem.

1.

2.

3.

4.

Get a clarification of scope, circumstance, and
imagea created by use of the term landform,

That, within the region, a list of all those land-
scape conditions that have been called landforms
by soil scientists be ccmpiled. This list till
be reviewed with geologists and gecmorphologists
to determine if they are landforms or merely
adjective ncanenclature  for soil landscapes.

The list of names and definitions will be re-
viewed to see which ones properly fit as ex-
pansion of landfonns in the miscellsneous  lard
types of the soil survey manual and which ones
are more properly phase expressions of taxoncnnic
soil units.

Upon completion of this review, whatever reccmm-
endations deemed necessary will be made to the
correlation staff to accommodate additional
topographic or slope phases or miscellaneous
land type phases needed to accommodate proper
expression of geologic and topographic land-
scapes in forest and range areas.

-3-



_) E. Special Endeavor

The committee wishes to direct the attention of the conference
to the following idea.-

There is a prevalent impression among many people that
surveys of forested lands or rangelands are synonomous
tith low intensity or reconnaissance work. This is
far from the ca8e. The committee therefore urges the
conference to help us in improving and correcting the
image of surveys on forest and rangeltmds.

The report was accepted a8 read. The conference voted to
keep Committee No. 4 active.

IV. Future Committee Work

Continuation of development of guides and the work on landform def-
initions and usages (outlined in paragraph D above).

Committee Members:

J. R. Fisher
Milo James
R. C. Kronenberger
Vernon Chenowith
Stanley Gessel
P. 0. Singleton
E. Wm. Anderson
Douglas Lacate
Wallace Hoffman
C. T. Youngberg
Warren Starr
Arthur Sherrill
E. C. Steinbrenner
J. A. Williams, Chairman
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Report of
Ccmmittee  on Climate No. 5

of the
Western Regional Technical Work Planning Conference

Seattle, Washington
January 28-31, 1964

The objective of this Committee is to continue the effort to develop a system
for determining certain climatic factors which can be applied to soil and
land classification and interpretaticn.

Activities of the cmmittee  during 1962 and 1.963 were as follows,

1. All states were requested to submit a report of progress which wae
in turn reported by R.J. Arkley to the National Technical Work
Planning Conference at Chicago in 1963,

2. The

a.

b.

c.

d.

following papers were published1

The use of calculated actual and potential evapotranspiration
for estimating potential plant growth, Hilgardia 32(1O)e4&461,
May 1962, by R. J. Ark&y and Rudy Ulrich.

Relationship between plant growth and transpiration. Hilgardia
34(13)1559-584,  September 1963, by R.J. Arkley.

Temperature and the water balance for Oregon Weather Stations.
Oregon State University, Agr. Exp. Sta. Special Report
1501127 pp., May 1963, by C.A. Johnsgard.

Calculatim of carbonate and water movement in soil from climatic
data. Soil Science 96(4):239-248,  October 1963, by R.J. Arkley.

3. Activities reported by the states were as follows:

Arizonai A report of computation is in preparation by Dr. Buol.

~lifornia; Ccanputations are ccunplete and published in Hilgardia,
including isoline maps,

Colorado: Soil moisture effioienoy indices for the semi-arid
&-eat PfTiins for alternate grain-summer fallow are being studied.

Idaho: The state has ccmputad 50 to 60 staticns  which are
eed for publication when the work can be acrunarized.

Montana: All stations with precipitation and temperature
-have been ccmputed by the Weather Bureau.

Nevada: All stations with precipitation and temperature have
beenputed.  A publication is planned following study and
suwunarization.
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New Mexico: Aztec Ruins,  Oallup, Hachita, Lordsburg, Lun8
z-era canputed in 1962.

Cregon; Precipitation, potential evapotraneplraticn  surplus
nicits have been publlshed  for 21k stationsj actual
evapotranspiraticn  has been cmputed for 100 stations.

Utah: All stations with data have been canputed but the in-
Btion has not yet been published.

Washington8  All stations with data were computed by the Weather
kureau, and lsollne maps prepared and distributed.

Wycrninga  All stationa with data were computed by the Weather
wand will be published either by the University or by
the Soil Conservation Service.

h. The climatic pattern was analyzed in relation to the distribution
of Desert and grassland soils In Oregon, Washington, Montana and
New Mexico. It was found that in New Mexico and Montana the calcu-
lation of Ea had to be modified to eltiinate  a portion of the summer
rainfall after the grass had dried up, in order to obtain values
which appeared consistent with those of Oregon and Washington, The
modification excludes precipitation in the months following canplete
exhaustion of soil moisture until the first month in whLoh ETp does
not exceed twice the precipitation, This period Is usually ,?uly and
August In the Drown  and Chestnut regions and July, August and Sept-
ember in areas of Desert soils,

The results were as follows:

Desert

Washington ce

Oregon 18

Montana - -

New Mexico ( 4

Washington *‘3s

Oregon (3.5

Montana _I

New Mexico < 2.2

Brasn
Red Br

e-10

S-10

g-9.5

4-10

4Ea

Chestnut
Red Chestnut

10 ” 12.5

10 - 13

9.5 - 13

8 - 11

Chern ozem Prairie

11.2-13.1 10.9-13.8

13-16 16-22

15 (1 only) - -

_- _-

Li (Cummulative  Moisture surpluses j

3.5-4.5 4.5 - 10 4.5-10 ;10

3.0-4.5 4 - 7 4 - 12 24-33

2.8-3.5 2.0 - 3.h 3.3 (1 only) - -

2-5 2.5 - 3.3 -_ -_
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5. At the National Soil Survey Work Planning Conference, March 1963,
the committee on Climate stated, quote uThe Camnittee recognized
that no single climatic indices studied and tested to date would
be applicable for all areas. The need for more reliable climatic
indices for soil interpretation and classification still exists.
Committee recommendations are: a. That the Western  States continue
their ccmputaticms  and testing of the water-balance method... .(I
Unquote.

6. Therefore, in accordance with this charge from the National  Confer-
ence the committee makes the following recamneodation:

a .

b.

C.

That all states complete the computations of potential and
actual evapotranspiration for all stations for which normals
of temperature and precipitation are available as recaiended
in 1962.

That the seasonal and annual values be plotted on maps and
isolines drawn  as illustrated by the Walifornia  Land Cap-
ability Classification Guide.1’

That these climatic values and maps be used to study the
relationship between climatic values and the land use and
soil patterns within each state,

The committee recommends its continuance to give attention to
problems such as those mentioned above and the chairman moves
the adoption of this report.

The report was accepted by the Conference,

Committee members:

R.J. Arkley+, Chairman
LE. DunMc
Marvin Magnuson++
Dale Ranin*
Freeman Stephens
Rudolph Ulrich

* Members attending the 1961r meeting at Seattle.

Discussion of report of Ccznnittee on Climate

Mr. Chapin urged that an effort be made to have more weather stations
established to fill in gaps in various areas.

Mr. Hill suggested that it might be possible to obtain year round climatic
data and soil temperature from the Oregon Snow Course.

Mr. Arkley urged that especially careful attenticn be given to the water
balance and the calculation of actual evapotrenspiration in those area8
where there is considerable precipitation during summer pericda when
the grass is brown and in areas where summer fallow practices modify
the water balance in relation to crop productions.



Report of
Organic Soils Committee

of the
Western Rcgicnal Technical Work Planning Conference

Seattle, Washington
January 2S-31, 196h

At the Las Cruces Conference in 1962, proposals were made to determine a
sound basis for classification of Histosols in the Seventh Approximation.
In March 1963 the Organic Soils Committee of the National Technical Work
Planning Conference of the Cooperative Soil Survey, under the guidance frcm
Drs. Smith, Farnham and Dawson prepared tentative standards and criteria for
classification of Histnccj.5. These standards and criteria were tested, at
the request of the ,\lational Committee,  in Contra Costa County, California,
Stevens County, Washington, and in the Puget Sound Area of Washington.

Objectives of the Organic Soils Cctmnittee  of this conference are:

1. Review results of field tests frcm the three areas and
prepare a record of suggestsons for improvement.

2. Reccrwnend investigations needed to improve field classification
and mapping of Histosols.

Fl?UI IFSTING OF STANDARDS AND CRITERIA:

1. Organic soil profile descriptions were prepared in each area
making tests, using criteria outlined by the National Ccmmittee.
The three groups making the tests agreed the criteria were
presented in a logical and usable manner.

2. All those making tests agreed thickness of the control section;
LO inches drained and 60 inches undrained, is satisfactory.

3. Mineral soils underlying organic soils at depths of less than
h0 inches is common to all the areas. Classification of Orders
is based on the layer irmnediately underlying the surface 12 inches,
Mbere  drained this underlying layer must be 12 inches thick and
where undrained it must be 18 inches thick. Suborders are based
on the presence of a mineral horizon underlying organic mater$als.
(i .e. Aquentj

Families are based on texture of the underlying mineral soil, The
mineral material is broadly classified as sands, loams, or clays.
These criteria are logical and workable in the field.

4. The diagnostic horizons - Sapric and Fibric were readily iden-
tified in the field. The Lenic horizon is intermediate in de-
canposition and disfntegration  between Sapric and Fibric. A
Ionic Horizon was difficult to consistently identify and separate
from a Sapric horizon.

The sodium pyrophosphate test to separate peat and muck was found
to be inconclusive. A Fibric Horizon has a pyrophosphate test
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with color values higher and chrcenas lower than 7/j. A Saprio
horizon has pyrophosphate  test color values l_ouer and ciircmas
higher than 7/S. Several of the tests were CD the border - 1OYR
7/3.  This was borderline between  muck and peat. Hence, based
upon the test the horizon is considered Lenio.

5. Laboratory characterization of modal soils is recommended  to de-
termine fiber length and develop standards for uniform field
identification and mapping.

a.

b.

C.

The N-factor, *squeeze or ooze1 test correlates well with
peat and muck. Standardized calibration is desirable using
subsamples of modal soils that have been characterized inthe
laboratory.

Reaction determinations were difficult in all areas, Dark
colors of mucks masked the colors of dyes. Dyes were appar
ently satisfactory for reaction determinations of Fibric  hori-
zons. This ccmmittee reccamends the use of a portable pH meter,

Difficulty was encountered in differentiating between muck
and mineral soil in areas where organic matter approached the
minimum for muck soils. This Canmittee recanmends laboratory
characterization of modal soils in this category and distribute
reference subsamples.

6. Modal cat-clay soils need characterization studies as a guide for
field identification and mapping. Soils that’possibly have cat-
clay properties have been cbservad on tide flats of California
and Washington coasts.

It is reccmmended  to this conference that the Organic Soils
Cucmittee  continue to fgncticn  until the classification of
Hiti& is established and criteria and standards are tested
in the field, Ccmmittee members will exchange observations
and data,

Ccmmittee Participating

L.R. Wohletz
O.D. Mueller
F.E. Schlots, Chairman

R.W. Chapin
R. J. Arkley

Discussion of Ccmmittee Report No. 6 (Attachment No.1)

49
,.-
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Attschment  No. 1

Discussion of Gcmmlttae  Report No. 6:

Dr. Kellogg - “cat-clay”  conditions are likely to he associated
with organic soils, particularly under influence of tidal waters,
The existbnce of IVat.-clay!’  beccmes  meanful where the water-table
is lowered  and oxidation is accelerated, For this reason  the
water-table should be held as high as possible, depending upon the
drainage requirements of the crops to be grown.

The advantages and need for the assistance of a gecmorphologist
in surveys was discussed. High $ntensity detailed contour maps
would be helpful in delineating elevation differences to one-foot
contour intervals. Interpolations might be mfide as detailed as
six inches.

It was also pointed out that “cat--claysI’  may also occur on mineral
soils under the ln~iluence  of tidal x-zters. Presumably “cat-clays”
result from oxidation of sulfur and may cause the reaction to drop
as low as pH 2.0 or 3.0.



Report of
Made or Shaped Soils Committee No. 7

of the
Western Regional Technical Work Planning Conference

Seattle, Washington
January 28-31, 196k

I. Objectives_..

A. Review and recommend  as needed revisions or new definitions for
Made Land, Made Soils, and Shaped Soils.I~--- - - -

B. Review and reccmmend criteria and nanenclature for the classification
of I,!ade Soils and Shaped Soils.-__l~.l_

II. Proposals and Reccmnendations- -

A. The cmitt+e reviewed the definition of Made Land and are of the
opinion that

a_-_
this miscellaneous land type shouldxe restricted as

follows:

Areas artificially filled with trash and other materials not
suitable for the economic production of crops, trees, range
forage, ornamental shrubs, fleers, lams, etc.

B. In addition to Made Land, the ccmmittee reccrmends that the following
two categories 6e recognized:

1.

2.

C. Nade

1.

Iiade Soils

Shaped Soils

Soils

N&Soils will comprise those soils that are mechanicalmix-
-lures of sola and parent materials frcm one or more other soils,
or artificial fills of earthy materials, suitable for the eco-
ncmic production of crops, trees, range forage, ornamental
shrubs, flowers, lawns, etc. Three kinds of Hade Soils have
been recognized as follows:

. .
a. Made soils in which the control secticn or diagnostic

horizons have been mixed, changed or altered so that they
are no longer discernible.

(1) It is recommended that criteria for classification
and ncraenclature be the same as that new used for
Alluvial Soils and Regosols. This, therefore, may
involve the change of the original soil to a new soil
series or another soil series already recognized and
established-

b. Made soils in which the original diagnostic horizons have
been mixed sufficiently to destroy the normal sequence, but
not to the extent that the fragments or parts of the horizons
can no longer be identified.
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(1) It is recamended that criteria for classification and
nanenclature be the same as that now used for Alluvial
Soils and Regosols. In addition the presence of frag-
ments of the original diagnostic horizons should be
considered as series criteria.

& Made soils that consist of artificial fill of earthy mater-
ials,

(1) It is reccmmended that criteria for classification and
ncmenclature be the same as that now used for Alluvial
Soils and Regosols. It should be recognized that many
filled areas may consist of ccmplexes of several made
soils. In these instances the constituent soils should
be identified. Should the fill material be of such a
heterogeneous nature that it is not possible nor prac-
tical to identify constituent soils, it is reccounended
that such made soils be identified and mapped as
Wade Soil Comploxes~~.--_ _~-

D.. Shaped Soils

1. Shaped soils are those soils which have been smoothed or graded
without extansive mixing or filling of earth materials. Although
the dii;gnostic hQriZOnS of the original soil may be interrupted
and not continuous throughout the landscape, they are still
present and discernible in a major portion of the soil under
consideration.

a. It is reccemended that these kinds of soils be identified as
%haped" phases of the original soil,

b. In the event that the range in horizon variability is not
included in the pedon for the soil under consideration,
it may be necessary to recognize a ccmplex of a Made Soil
and Shaped Soil phase.

III. Future Activities of the Ccmmittee-1_-

A. The ccmmittee recognizes that additional work remains, particularly
in regard to the development of criteria for classification and "amen-
clature for shaped soils. It is recanmended that future activities
of this scmmittee and other Regional and the National Committee
give this matter high priority.

B. The ccmmittee also recognizes that rather serious problems exist in
'regard to the degree and nature of alteration that it is necessary
to consider for series criteria. It is reccmmended  that Regional
and National Committees on Writeria for Soils Series, Types and
.Phasesu  give this problem attention in future work,
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Iv. Reccmnendation  For Continuing the Committee_I,I~....~,-. I. -._. "_ _.-m_--_

It is reccmmended  that the committee be continued, and that the Steer-
ing Ccmn'lttee  restate the charge and scope in order to particularly
avoid overlap with the committee on Writeria for Soil Series, Qpes
and Phases".

Committee Neiribers_-___.-~l^_-.l

*ME. A. Naphan, Chairman
w. Scott Wood
John Douglas
J .M. Williams
aH.J. Maker
E.N. Poulsen
*Joe Kingsbury

Visitors- -

Dr. C.E. Kellogg
W.Pi. Johnson
A, Nelson

+Prcsent at conference



Committee Report No. 8

Committee on Soil Surveys on Urban and Fringe Areas,
Design and Interpretationa Introduction:

Soil surveys are useful for the development of urban and fringe area6
becausa  they provide information about both the nature and the dietri-
bution of s o i l s . This information includes both field observations and
laboratory measurements, and ranges from apparently simple to complex,

The major potential of foil survey information in this respect is for
the prediction of hszardt;;  Thus, soil surveys do not take the place
of on-site englnecring  teatfag any more  than they take the place of
fertility testing. They do, however, point out potential hazerde  which
must be considered in planning. These hazsrds  or limitations may apply
to the design of structures or sewage disposal syetems,  to the plen-
ning of highways, or the landscaping of grounds, or to many other land
uoe situ,ations;

Of particular iqcrtsnce,  soil survey information can be used to extend
existing information to other points 5.n the 881118  foil mapping unit. Do-
ing this makes possible the application of data or observations from a
few points to the soils of broad areas.

Objectives:

The objectives of thin comittee were:
1.

2;

3;

4;

To develop guides  for predicting the behavior of soils
for non-a&ricultural  use*;

To determlne methods for presenting such interpretative
materials

To review existing literature on these subjects;

To recorenend  courses of action for initiating cooperative
work on this scbjrct in the Western States.

Consideration of Guides and Reports:

This committee has reviewed much published material, but has not attempted
to prepare any guides. Out recommendations for guides and methode of
presentation of interpretive material appear later in this report. We
offer the following comments on materials circulated to us for review.

Draft on soil Corrosfvitx

1; We suggest that the term “soil corroaivity”  be defined.

2. We suggest reference to electrical resistance rather than resisti-
vity in discussion factore effecting corrosion of steel pipe.

3; We believe soil corrosivity classes should be based on major soil
horizons (or topsoil, eubsoil, and substratum) rather than soil
profiles. This approach is implied by the first paragraph ~1 page
4, but is not followed in class definitions.

4. Class definitions should be modified to include all soil conditions.
Meny  common combinations of soil oharacteristico such as fine textured
clecareous soils, have no place in preaent classes;

& “7 e



5; We suggest using soil pli rather than acidity in diecu8slng  factore
affecting the life of concrete tile. This is based on the fact that
strongly alkaline conditions can cause deterioration of concrete.

Draft on @otic Tank Filter Fields

We suggest improving the definition of septic tank filter fields end.offer the
following for conclidaration: “The  septic tank filter field is a subsurface
tile system laid to permit distribution of the effluent from the septic tank
into the 8011.”

Draft on sewage lagoon requirements and the criteria.
used in evaluating the degree of limitation6 of eoila
for developing lagoons;

1 . We suggest that sewage lagoon8 be defined, and offer the following for
consideration: ‘A sewage lagoon is a shallow lake used fo hold sewage
for the time required for bacterial decomposition.”

2 . Becauee,synthetic  detergents are known to have important effect6 on’soil
permeability, we suggest consideration of such effect6 in the discussion.

Draft of Shrink-swell behavior classes

We have no criticism of either this report or the report on vertical soil
movement by Dr; Gro88man. We do believe a comparison of results from Dr.
Grossman8 method with results from the PVC meter described by FRA would be
valuable.

Recommended coureee  of action:

1.

2.

3 .

4 .

5 .

We reccnrmend  that states with expanding urban areas make Soil 8UrWy8 Of
small areas~where  problems are foroeon,  then dovelop urban interpretations
for these area8 a8 soon a8 pO88ible. Theae small areas could be parte of
existing 8oiL survey publication areas; Alternatively, urban interpreta-
tion reports could be developed for recently published eurveye  in such areas;

Urban Interpretation sections or reports ‘coutd be developed by either the
SCS or the Agricultural Experiment Station in that state working coopera-
tively with v8ri.ou8  plenning groups; The content of such materials should
vary with the nature of anticipated problems.

To be useable  by a wide variety of groups with interest6 ranging from
planning to engineering design, urban interpretations should be written
in simple, non-technical language. If specialized terminology muet be
used, it should be defined. Single factor maps appear perticularly  appro-
priate for presenting this information;

For engineering purpoee8,  we recommend that interpretation groups be based
on existing accepted etandards and criteria whenever possible. Such etand-
ards and criteria have been published by PRA, Highway Departments, U, S.
Bureau of Standards, and many other groups. Croupfngs should be based on
hazards and limitations, but should avoid engineering design recommenda-
tions. For agronomic purposes, and for groupings which involve water per-
meability or. infi,Ltration  rates, standards  and criteria already established
by groups such a8 the SCS, the Agricultural Experiment Stations, or the
Forest Service should be ueed in forming interpretation groups.

If we are to influence and aid urban development we must  make the avail-
ability and utility of our information known, Opportunities for putting
this information to work reside mainly in agencies rather than in indivl-
duals; These include state and local planning groups, FHA, and extension
services; We recommend cooperating with such groups whenever poeslble.



6.

a
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The need for experience in urban interpretation may seriously limit the
effectiveness of such indeavors. We recommend arrangements to permit
detailing SCS soil scientists to areas where soil
to use for urban planning so that they may profit
of others in these applications.

surveys are being put
from the experience

The committee recommends its continuation,
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references which follow:

Massachusets Dept. of Commerce; Soils Interpretation for Connnunity
Planning. I. Case Study for town of Hanover, Plymouth Co., Wass.

Massachusets Dept..of Commerce; Soils Interpretation for Connnunity
Planning II. Effectuation of Soils Interpretation for Twon of Hanover.

Add at the end of this list, but separated from it the following: Sets of
35 mm transparencieo  illustrating the use of single factor maps for the pre-
sentation of interpretive material are available from the office of the
direction of soil ourvcy interpretations. Soil Conservation Service.
Beltsville, Maryland.

Committee Members:
J. U. Anderson* Chairman
L. E. Dunn*
R. Ulrich
L. Wohlets*
*Resent at Conference



3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Anderoon,  Roy C. Golf Course - Homesite Developer Revamped’Plan  to Fit
the Land. Soil Conservation p; 107, Dec. 1963.

Antonaoci, Michael H., Director of Planning, San Jose, California,
Planning a Metropolitan Area and Its Relationship to Agricultural
zcmin&

Bartelli, Lindo J. Use of Soils Information in Urban-Fringe Areas,
Reprint from Journal of Soil h Water Conservation, Vol; 17, No. 3,
May-June 1962.

Clayton, J. W., Kennedy, Hi, Porter, H. C. and Devereux, R; E.
Soils Make a Diifereuce - Use of Soil Survey in Designing Sewage
Disposal Systems. Bull,, 503, Auga 1959. Virginia A&i Exp. Sta.

Cornet, I. A Short Course on Corrosion Problems in the Process
Industries. (Edited by Cornet., Univ. of Calif., Dept; of
Conferences & Special Activities. Nov. 1955, 54 pp.

Dove, Nalter K. Farmland is Converted to City People’s Playground.
Soil Conoervation  p. 82, Nov; 1963.

Franklin, Alex and Richardson, Bob; Urbanization Spurs Citrus Land
Shifts--Conservation. Soil Conservation p. 80, Nov; 1963.

Hill, David E, and Shoarin, Arthur E. Soils and Urban Development in
Hartford County, corm.  ~gi Exs Sta.  Circular 209; 1960;

I@l.logg, Charles E, Soil Surveys Help People Make of Their Land What
They Wish; Soil Conservation pi 105, Dec. 1963,

Klingebiel, A. A, Soil Surveys “Move to Town.” Soil Conservetion
pi 119, December 1963.

Klingebiel, A. A. Soils - The Basis for Urban Planning; Reprint of
talk presented at meeting of the American Society of Planning
Officialo, Seattle, Wash; Nay 5-9, 1963.

Marshall, R. M. Soil Surveys are Guides for Urban-Area Developments.
Soil Conservation p. 75, Nov; 1963;

Molinaroli,  Remo. City and County Plan Ahead to Meet Problems.
Soil Conservation p, 78, Nov; 1963;

Morris, John G. Health Official says  Soil Survey “One of the Most
Useful Tools.” Soil Conservation p, 110, Dec. 1963;

Norris, John G., Newbury,  Raymond Li, Bartelli. Linda J. For Septic
Tank Design, Soils Maps can Substitute for Percolation Tests.
Reprint from Public Works Magazine; February 1962;

Newbury,  Raymond L. and Bender, William H. Ela Township’s Planning
Involves 119 Soils. Soil Conservation p. 103. Dec. 1963.

Offerman, Elmer E. Conservation District Program Serves Rural and
Urban People. Soil Conservation p; 116, Dec. 19634

Quay,  John. Lake County Uses Sofl Survey in Planning Its Urban Areas.
Soil Conservation p. 99, Dee; 1963.

gJs.. 77



19. Romanof  f a Melvin. Underground Corrosion. Circular 579, April 1, 1957*
U. S, Dept. of Commerce;

20.

21.

SCREENINGS from the Soil Research Lab. Iowa Bag. Exp. St&, Ames,  Iowa*

So,;Prank s. Urban Growth Spurs Planners to Look for Basic Land Pacts.
Soil Conoervation  p. 113, Dee;  1963.

22. Soils of Fairfax County. 2nd Ed; Revi July 1958. Series No; 3, Fairfax
County, Virginia in cooperation with the V.P.1. and SCS-

23.

24.

Whitsel, R. H. and Vichery, Ci A; Jr6 1963 Progress Report cn the Black
Gnat; Mosquito Abatement District, San Mate0 County, California.

Wood, Samuel E, and Heller, Alfred E. California Going, Goin&e.o...
California Tomorrow, 1962;

25. Archer, S. G. Georgians MeetaRurban Problem Head On and Fast;
Soil Conservation 27:154-155a 1962.

26. Federal Housing Adm!.nistration~ Conemmity  Sewerage Systems Design
Guides for Sewage Stabilization Basin&

27. Federal Housing Administration; Engineering Soil Classification
for Residential Developments; F.H.A. No. 373. 1961;

28. Federal Housing Administration; Soil PVC Meter.
1960;

F.&A. Noo 701.

29.

30.

31.

32.

Herbert, F. W. California’s Urban Sprawl Brings Conservation
Problems, Soil Conservation 27:148-150.  1962;

Hill, D. E. and Sherin, A, E. Soils and Urban Development in
Hartford County. Conneticut Ag; Ex, Sea. Cir. 209. 1960.

Lucas,  W. and Krivak, J. A, Non-farmers in Pittsburg Area Seek Most
Conservation Help. Soil Conservation 27:X56-157;  1962,

McKenzie, L. J, and Febrenbacher, J; B, Soil Aseociatione of
Madison County, Illinois; University of Illinois; 1961;

33.

34.

Oklahoma Highway Department; Research Section. Soil Manual..1959.

Roth, B. A. Soil Surveys Help  Urban Plannera.  Soil Conservation
27: 150-151.  1962.

35. Soil Consultants, Inc. A Soils Study for the Maryland-National
Capital Park and Plenning  Conrmfesion.  1962,

36. U; S. Dept of Ag. Soil Survey of Ela Township, Lake County,
1Llinoi.a. 1961.

37. U. S; Dept. of Ag;, Oklahoma Ag; Ex; Sta, Soil Survey Report -
Roger Mills CO., Oklahoma; 1959;

38. Wascher, H; L,, Veale, P. T,, and Odell, R. T. Will County Soils.
University of Illinois* 1962;

39.

40.

Williams, D. A. Rurbanization, A Major Conservation Challenge.
Soil Conservation 27~147;  1962;

Wilson, L, end Erickson, A; Zoning to Conserve our Lend Resources -y&-’
Farm and Home Science. 24: 12-13, 23. 1963. &



Summary Remarks to Conference

bY
Dr. C; E; Kellogg

This is my first meeting with this group; You know, all government employees
have job descriptions. My job description is to comfort the disturbed, and to
disturb the comfortable. It is always good to get out of the office and find
something good developing in the soil survey program.

First I should like to comment that there are not enough publications in the
journals from you people, and for the men you represent in the field. One does
not need earth shaking evidence for a journal article; There is room for small
bits of important information. MOE~  communication is by writing - not by word
of mouth; In the area of problem solving - for instance the urban land develop-
ment problems - there is an equal opportunity to express nature of the problem
and possible remedies, We have requests from fertilizer and canning companies,
as to choice of locations for a plentr While present land use does not support
the establishment, a fair appraisal of Land potential might support the esta-
blishment;

We must minirnlze as much  as Possible the size of fie1.d parties for reviews,
inspections and correlations. In some instances they became too large. This
gives the wrong impression to the local people with regard to what we are try-
ing to accomplish.

In survey work, strive to get two to three soil scientists working together.
This will insure better quantity and quality of work.  There is real need for a
field man to discuss matters and compare ideas with his peers;

We must be more realistic about target dates. You should place more emphasis on
progress reviews and the writing of soil series descriptions; The lack of good
descriptions is one of our major problems;

During the course of the survey, attention should be given to assembling specific
data for soil interpretations; Without well prepared, timely data for inter-
pretations, the soil survey report can become merely a pooling of ignorance.

We hold a National Soil Survey Work Planning Conference every year. These
conferences are suppllmented  by interim committee work; But, our National
Conferences are too short. We need more time for discussions of problems,
and for outlining programs of work; Committee work by correspondence is always
hindered by the problem of semantics;

We can afford to do more work on genesis and morphology over wider areas. By
the preparation of monographs and regional reports. We can develop broader
notions about soils, their use, and interpretations for their management.
Consider by what means we can find out and assemble information about our soils
on a broader scale.

There are of necessity many national and state memoranda emanated; This is
required to keep order in the organization, and to insure systematic, timely
reporting, and inventory of the job load; Sometimes people take memoranda too
seriously, and too verbatum* We never will have supervisors smart enough to
see all things at the same time; This sometimes causes people in lower echelons
to take an irresponsible attitude and specifically and erroneous report iafor-
mation  which could be reported. correctly by describing the local situation to
the supervising officer. It would be helpful if you were to send word to admini-
strators about a coming crisis, before the crisis develops. With the problem of
reporting or soil survey reports, if you need help, and notification of the need
is made, there is good change to get report specialists to the field to help.
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