NATIONAL COOPERATIVE SOIL SURVEY
Western Region Soil Survey Conference Proceedings

Bozeman, Montana
June 2-7. 1996

F Yo =11 e - P P 1
P A CI P ANTS .. e 7
B C O M e e 12
PresentationS/REPOITS.. ... ......ccoiiiiiiiiiiiii e 18

Agency Report = Soils DiVIiSION.. c.oooiiiiiiiii 19

Bureau of Land Management RepOrt.. .....coooiiiiiiiiiiiiii e 24

FOrest ServiCe RePOIT.. oot 26
Mapping Soil Impact Classes on Smelter Affected Lands......................... 30
Heavy Metal Contamination and the National Cooperative Soil Survey ...... 36
Steep Slope Reclamation at Golden Sunlight Mines, InC............ccoooeiine 44
The Virtual Landscape of Yellowstone National Park ....................ocooeenee. 52
Hydrothermal Soils of Yellowstone National Park..................oooooiiiit. 57
Soil Duality and Health-Some Applications to Forest Ecosystems ............. 62
Soil Quality & NRI Pilot Project.. ...oc.oiiiuiiiiiiiei e 74
Precision Agriculture, Remote Sensing, NASA’s Mission to Planet............ 79

Earth, the Internet, Public Access Resource Centers & the Soil Survey

A Research and National Forest System Cooperative Study

INTrodUCING SOLO .. it e 96
Interagency Partnership Success Story Owl Mountain.................cooeeenens 100
A Qualitative Procedure to Assess Rangeland Health.. ..........................L 102

Implications for the Inventory Field Soil Scientist.....................coini. 115



Recent Changes to Soil TaX0nomy . ......ooviiri i e 116
The United States Army Environmental Center ............. ... iiiiiiiiiinennn.. 121
Yellowstone National Park Field Tour..........coouiiiii 138
COMMIEEEE REPOIS .\ o\ttt et e e e 151
Soil Quality/Soil Health Committee Report . . ... ... e 152
Future Marketing Strategies Committee Report...................cooiiiinn, 155
Research and Development Committee Report . ............ ... it 157
Riparian Soils Committee Report . ... ... 158
BUSiness Meeting MinUteS .. ...ovir it e e 168

Comments



PROCEEDI NGS

of the

WESTERN REGIONAL COOPERATIVE
SOIL SURVEY CONFERENCE

June 2 -7, 1996

Best Western Grantree Inn
Bozeman, Montana



Sundav. June 2

11:00 - 5:00

l:00

Mondav. Jun

8:00- 12:00

WESTERN REGIONAL COOPERATIVE
SOIL SURVEY CONFERENCE

Sponsored by
Soil and Water Conservation Society

Best Western Grantree Inn
Bozeman. Montana

June 2 -7, 1996

GPS Navigation Field Trip - _
Mapping for Site Specific Management Demonstration

Registration: Foyer of Atrium

Depart from Grantree Inn parking lot

Registration: Foyer of Atrium

- Chuck Gordon - Moderator

9:00 - 9:15

9:15-9:25

9:25 - 9:35

9:35-9:45

9:45 - 9:55

6:55 - 10:30

10:30 - 10:45

10:45 - 1l:00

Opening Remarks _
- Chuck Gordon, Conference Chair, Natural Resources
Conservation Service, Bozeman, MT

Welcome by Natural Resources Conservation Service
- Dick Gooby, State Conservationist, Bozeman, MT

Welcome by Montana State University _
- Thomas McCoy, Dean, College of Agriculture,
Bozeman, MT

Welcome by Bureau of Land Management o
- Fran Cherry, Associate State Director, Billings, MT

Welcome by Forest Service )
- Dave Garber, Forest Supervisor, Bozeman. MT

Break
Agency Reports

Natural Resources Conservaion Service
- Jim Culver, NSSC, Lincoln, NE

West Regional Agricultural Experiment Stations
- Paul McDaniel, Moscow, 1D



11:00 - 11:15

11:15 -11:30

11:30 - 11:45

11:45- .00
1:00 - 5:00
3:00 - Break

T . Jun

- Chien-Lu Ping - Moderator

8:00 - 8:20
8:20 - 10:00
10:00 -10:30
10:30 - 11:45

11:45 - 1:15
1:15- 2:15
2:15-3:15
3:15-3:45
3:45 - 4:45

6:30 - 9:00 pm

Wednesday. June 5

7:30 am - 6:30 pm

Bureau of Land Management
- Bill ¥psilantis, Coeur d'Alene, |D

Forest Service _
- Walt Russell, Washington, DC

National Park Service _
- Larry Pointer, Fort Collins, CO

Lunch
Agency Breakout Sessions

Richard Arnold, Washington, DC
Panel Discussion - Heavy Metal Contamination
Break

Y ellowstone National Park Soil Survey _ )
- Henry Shovic. Ann Redman, Eric Compas. Mike Wilson

Lunch

Committee Breakout Sessions
Committee Breakout Sessions
Break

Committee Breakout Sessions
Buffet Mixer: Atrium

Y ellowstone National Park Field Trip « Park issues and soil
response; hydrothermal soils; landscape analysis, and natural
contaminants

Busses depart from Grantree Inn parking lot at 7:30 am



Thursday. June 6

- Christopher Smith - Moderator

8:00 - 8:30 Natural Resources Health--What Signature Will We Leave?
- Dorothy Bradley, Montana State University, Water
Resource Center, Bozeman. MT

8:30 - 9:20 Soil Hedlth
- Robert Meurisse, Forest Service, Portland, OR and
Cathy Seybold, Natural Resources Conservation Service,

Convaliis, OR
9:20 - lo:00 NASA Mission to Planet Earth - Remote Sensing Products for
Soil Survey
- Jerry Nielsen, Montana State University. Bozeman, MT
10:00 - 10:30 Break
10:30 - 11:00 NCSS Work Planning - Brainstorming Session
|l:00 -11:45 Long Term Soil Productivity

- Deb Dumroese, Forest Service, Moscow, 1D
11:45- |:00 Lunch
- Gary Ford - Moderator

l:00 - 3:00 Poster Session: Atrium
3:00 -3:30 Break
3:30- 4:00 Interagency Partnering Success Story--Owl Mountain
- Scott Davis, Bureau of Land Management, Lakewood, CO
4:00 - 4:30 Rangeland Health

- Mike Pellant, Bureau of Land Management, Boise, ID

L



Friday, June 7

- Bill Ypsilantis - Moderator

8:00 - 8:30 NASIS (Nationa Soil Information System
- Mike Hansen, Natural Resources Conservation Service,
Bozeman. MT
8:30 - 9:00 Soil Taxonomy Report

- Bob Engel, Natural Resources Conservation Service,
National Soil Survey Center, Lincoln, NE

9:00 - 10:30 Committee Reports
10:30 Adjourn _
- Chuck Gordon, Conference Chair, Natural Resources
Conservation Service, Bozeman, MT
10:30 Business Meeting

1:00 Conference Steering Committee Meeting



Panel Discusson
Heavy Meta Contamination

Members:

Tom Keck, Natural Resources Conservation Service
Pat Plantenberg, Department of Environmental Quality
Doug Dollhopf, Montana State University

Troy Smith, Golden Sunlight Mine

Committees

Committee - Soil Health/Quality

Charges:

b Proposs cntarao0r flad pasenat

c. Propose standard methods for measuring
d. Define inherent potential of soils

Committee - Future Marketing Strategies

Charges:

a. Develop educational strategies to promote public interest in soil health (youth groups, schools,
and land users, both public and private)

b. Develop a catalog of available soil educators
c. Compile sources of available soil education tools

Committee - Research and Development
Charges:
a. ldentify and prioritize soil research and development needs related to NCSS roles

b. Opportunities for meeting R & D needs (eg. sources of funding, collaborative agreements) within
new organizational structures

Committee - Riparian Soils
Charges:
a. Develop definition of riparian soils

b. Propose interagency criteria for field mapping of riparian areas
c. Propose methods to identify riparian areas using existing soils data






PARTI ClI PANTS

of the

WESTERN REGIONAL COOPERATIVE
SOIL SURVEY CONFERENCE

June 2 -7, 1996

Best Western Grantree Inn
Bozeman, Montana



Alan E. Amen

National Applied Resource Sciences
USDI-Bureau of Land Management
P.O. Box 25047 SC210

Denver, CO 80225-0047

Dr. Richard Arnold
Soils Division
USDA-NRCS

P.O. Box 2890
Washington, DC 20013

Richard G. Bandy
USDA-NRCS

1415 North West Bypass
Great Falls. MT 59404-1991

Gary F. Berger
USDA-NRCS

420 Barrett Street
Dillon, MT 59725-3572

Dr. Janis Boettinger

Plants, Soils & Biometerology
Utah State University

Logan, UT 843224820

Dorothy Bradley

Water Resources Center
Roy E. Huftman Bldg.
Montana State University
Bozeman, MT 597 17

Bill Broderson
USDA-NRCS

Federa Bldg. Rm.4402
125 So. State St.

Sat Lake City, UT 84138

Jay Brooker

USDA-NRCS

3710 Fallon Stregt

Box B

Bozeman, MT 597156433

Rebecca Burt

NSSC

Mail Stop 41
USDA-NRCS

Lincoln, NE 68508-3866

Francis R. Cherry

USDI-Bureau of Land Management
222 North 32nd Street

P.O. Box 36800

Billings, MT 59107-6800

Tom Collins
USDA-Forest Service
Federa Building
324 25th Street
Ogden, UT 84401

Eric Compas

USDI-National Park Service
Ydlowstone Center for Resources
P.O. Box 168

Ydlowstone National Park, WY 82190

Stan Conway

USDI-Bureau of Reclamation
PO Box 25007

Denver Federal Center
Denver, CO 80225

James R. Culver

NSSC

Mail Stop 33
USDA-NRCS

Lincoln, NE 68508-3866

Lewis Daniels

USDA-NRCS

655 Parfet Street

Rm E200C

Lakewood, CO 802155517

LeRoy A. Daugherty

New Mexico State University
Box 30003, Department 3Q
Las Cruces, NM 88003

Scott Davis

USDI-Bureau of Land Management
2850 Youngfield Street C0933
Lakewood, CO 80215

Lynn DesLauriers
USDA-NRCS

375 Jackson Street

Suite 600. FCS Building
Saint Paul, MN 55101-1854

William Dollarhide
USDA-NRCS

5301 Longly Lane
Building F Suite 201
Reno, NV 89511

Douglas Dollhopf
Anima Range Science
112B Linfield Hall
Montana State University
Bozeman. MT 59717

Brian D. Dougherty
USDA-NRCS

91 North Frontage Road

Deer Lodge, MT 59722-9513

William J. Drummond
USDA-NRCS

3120 Valley Drive East
Miles City, MT 59301-5500

Deb Dumroese

Intermountain  Research Station
Forestry Sciences Lab

1221 South Main Street
Moscow, ID 83843

Hays Dye

USDA-NRCS

3003 North Centra Avenue
Suite 800

Phoenix, AZ 85012-2945

Robert J. Engel
Soils Division
NSSC. Mail Stop 35
USDA-NRCS
Lincoln, NE 68508

Richard Folsche
USDA-NRCS

SNTC, Building 23

P.O. MAIL 6567

Fort Worth, TX 76115-0567

Gary Ford

USDA-Forest  Service
3815 Schreiber Way
Coeurd'Alene, |ID 83814



Jm R. Fortner

NSSC, Mail Stop 33
USDA-NRCS

100 Centennid Mdl North
Lincoln, NE 68508-3866

Jerry Freeouf
USDA-Forest  Service
740 Simms Street
Golden, CO 80401

Charles C. French
USDA-NRCS

P.O. Box 749

Big Timber, MT 5901 [-0749

Dave Garber

Gallatin National Forest
USDA-Forest  Service
P.O. Box 130
Bozeman. MT 59715

Charles D. Gephart
USDA-NRCS

3120 Vadley Drive East
Miles City, MT 59301-5500

Charles N. Gordon
USDA-NRCS

Federa Building, Room 443
10 East Babcock Street
Bozeman, MT 59715

Michadgl J. Hansen
USDA-NRCS

Federa Building, Room 443
10 East Babcock Street
Bozeman, MT 59715

William D. Harrison
USDA-NRCS

Federa Building, Room 443
10 East Babcock Street
Bozeman, MT 59715

Dr. D. M. Hendricks

Department of Soil & Water Sciences
University of Arizona

Tucson. AZ 85721

Karl W. Hipple
USDA-NRCS

Rock Point Tower I, Suite 450

316 West Boone Avenue
Spokane, WA Gholdetdil



Dr. Wally Miller

Department of Plant Science
University of Nevada

1000 Valey Road, Room 117
Reno. NV 89512

Joe Maoore

USDA-NRCS

949 East. 36th Avenue

Suite 400

Anchorage, AK 995084362

Gary B. Muckel

NSSC

Mail Stop 35
USDA-NRCS

Lincoln, NE 68508-3866

Dr. Larry C. Munn

Plant, Soils and Insect Science
Universty of Wyoming
Laramie, WY 82070

John Nesser
USDA-Forest Service
P.O. Box 7669
Missoula. MT 59807

Gerald A. Nidsen

Plant, Soil & Env. Science
Johnson Hall, Room 826
Montana State University
Bozeman, MT 59717

Robert D. Nidsen

NSSC

Mail Stop 36
USDA-NRCS

Lincoln, NE 68508-3866

Chris Noble

USDA-NRCS

3710 Fallen Street

Box B

Bozeman, MT 597156433

Mike Pellant

USDI-Bureau of Land Management

3380 Americana Terrace
Boise, ID 83706

Neil Peterson
USDA-NRCS
3244 Elder Street
Room 124

Boise, ID 83705

Dr. Chien Lu Ping

Ag & Forestry Experiment Station
533 East Fireweed Avenue
Palmer, AK 99645

Pat Plantenberg

Department of Environmental Quality
P.O. Box 200901

Helena, MT 59620

Larry Pointer

c/lo USDI-Bureau of Land Management
222 North 32nd Street

P.O. Box 36800

Billings, MT 59107-6800

Thomas D. Potter
USDA-NRCS

Federd Building, Room 443
IO East Babcock John Street
Bozeman. MT 59715

Russdl Pringle

USDA-NRCS Wetland Science Institute
Louisiana State University

104 Sturgis Hall

Baton Rouge, LA 70803-2110

Tom Rice

Intermountain Research Station
Forestry Sciences Lab

1221 South Main Street
Moscow, ID 83843

Wayne Robbie
USDA-Forest  Service
517 Gold Avenue SW
Albuquerque, NM 87101

AM Rodman

USDI-National Park Service
Ydlowstone Center for Resources

P.O. Box 168

Ydlowstone National Park, WY 82190

|0

George A. Rolfes
USDA-NRCS

3710 Fallon Street

Box B

Bozeman. MT 59715-6433

Walt Russdll

USDA-Forest Service

Auditors Building

201 14th ST SW @ Independ. Ave. SW
Washington, DC 20250

Richard Saunders
USDA-NRCS

420 Barrett Street
Dillon, MT 59725-3572

Kenneth F. Scheffe
USDA-NRCS

6200 Jefferson Street NE
Albuquerque, NM 87109-3734

Gregg Schellentrager
USDA-NRCS

Federad Building, Room 152
100 Centennid Mal North
Lincoln, NE 68508-3866

Darrel Schroeder
USDA-NRCS

Federa Building, Room 3124
100 E. B Street

Casper. WY 82601

Jerome M. Setera
USDA-NRCS

3120 Valley Drive East
Miles City, MT 59301-5500

Cathy Seybold

Soil Science Department

Ag Life Science Building, Room 3017
Oregon State University

Corvallis, OR 97331-7306

Henry R. Shovic

USDA-Forest Service

10 East Babcock Avenue

P.O. Box 130, Federa Building
Bozeman, MT 59717



Danid R. Shurtliff
USDA-NRCS

P.O. Box 749

Big Timber, MT 5901 [-0749

Cavin R. Sibley
USDA-NRCS

420 Barrett Street
Dillon, MT 597253572

Christopher W. Smith
USDA-NRCS

P.O. Box 50004
Honolulu, HI 96850

David Smith

West Regiona Office
USDA-NRCS

650 Capitol Mall, Room 6072
Sacramento, CA 95814

Troy Smith

Golden Sunlight Mine
453 Montana HWY 2E
Whitehall, MT 59759

Gregory L. Snetl
USDA-NRCS

30 Lower Valley Road
Kalispell, MT 59901

Robert J. Spokas
USDA-NRCS

1709 North First Street
Hamilton, MT 59840-3112

Donald E. Strom
USDA-NRCS

3 Whitetail Road

Whitehdl, MT 59759-9635

Tim Sullivan
USDA-Forest Service
740 Simms Street
Golden, CO 80401

Terry Svaberg
Pinedale Ranger District
USDA-Forest  Service
P.O. Box 220

Pinedale, WY 82941

Neal Svendsen
USDA-NRCS

5115 Highway 93 South
Missoula, MT 59801

George Teachman
ATTN: SFIM-AEC-ECN
Building E4435
Aberdeen Prov. Grnd.
MD, 21010-5401

Dr. Goro Uehara

Dept. of Agronomy & Soil Science
University of Hawali

1910 East-West Road

Honolulu, HI 96822

Eric Vinson
USDA-NRCS
2121 C Street
Davis, CA 95616

Bill Volk

USDI-Bureau of Land Management
P.O. Box 36800

Billings, MT 59107

Robert E. Wegmann
USDA-NRCS

109 Railroad Avenue
Roundup, MT 59072-2930

Connie Williams
USDA-NRCS

Federa Building, Room 443
10 East Babcock Street
Bozeman, MT 59715

Eve Wills-Cockerham
USDA-NRCS

P.O. Box 749

Big Timber, MT 5901 1-0749

y

Michagl A. Wilson
NSSC

Mail Stop 41
USDA-NRCS

Lincoln, NE 68508-3866

Bill Ypsilantis

USDI-Bureau of Land Management
1808 North 3rd

Coeur d'Alene, |ID 83814

Eva Zeenak

USDA-NRCS

P.O. Box 749

Big Timber, MT 5901 1-0749



WELCOME
to the

WESTERN REGIONAL COOPERATIVE
SOIL SURVEY CONFERENCE

June 2 - 7, 1996

Best Western Grantree Inn
Bozeman, Montana

/2



Welcome

by Richard J. Gooby, State Conservationist, Natural Resources
Conservation Service, Bozeman, Montana

Welcome to the great state of Montana. We are pleased to host
the 1996 Western Regional Cooperative Soil Survey Conference.

1 believe meetings like this are important to develop and
continue a cooperative effort that began in the 1930s. The National
Cooperative Soil Survey initiative was the first of its kind.

In my estimation, the Cooperative Soil Survey process is leading
the way when it comes to cooperating and working together to reach a
common goal.

Within the Natural Resources Conservation Service, we rely on
soils information to give us our most basic data needed for natural
resource planning. Other groups and agencies also rely on soils data
for natural resource planning, development, and management. The
information that you generate is vital.

Because of this, the need to cooperate is critical.

A concern | hear about often is the duplication of work
conducted by federal and state agencies, universities, and other
groups. This cannot be said for the NCSS. | believe you have long
served as an example of an excellent cooperative effort. | challenge
you to continue this collaborative process.

I hope you have an effective session. What you discuss and

decide will have far-reaching effects for my agency — and everyone
else involved in natural resource planning. Good luck.
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Wel cone

FRAN CHERRY
Associate State Director
Bureau of Land Managenent

Mont ana, North & Sout h Dakota
Billings, Montana

I want thank you for inviting ne to speak at your conference and

to extend to you, a BLM thank you and welcome to Mntana. |'m
quite pleased to be here and | ook forward to this Nationa
Cooperative Soil Survey (NCSS) conference. | congratul ate you on

selecting the tinely and inportant topics: Soil health/quality
and Ri parian nmappi ng.

Montana is truly the "Last Best Place" with sone of the |argest
unspoi | ed areas, and a great untamed river- The Yellowstone,
Nat | onal Parks, majestic mountain ranges, and w | derness areas.
The Beartrap Canyon, on the Madison R ver just west of here, is
BIM's first Wlderness area dedicated in 1984. Dramatic

el evation ranges in the state are illustrated by Ganite Peak, at
12,799 feet on the North edge of the Beartooth Plateau, to 1820
feet at the ldaho border NWof Libby. You will see and Perhaps
visit some of the Absaroka or Beartooth area on your field trip
to Yell owstone Park.

But let's not forget about the Eastern two-thirds of Mntana;
The Northern Geat Plains, with its isolated nountain ranges,

wi | derness areas and immense, diverse and breathtaking prairies.
d Oﬁer i nspection reveal s many surprises about the [ and and
peopl e.

One third of Montana is Federally owned. The Bureau of Land
Managenent adm nisters about 8 mllion surface and 38 mllion
subsurface mneral acres in the state. This land enconpasses a
weal th of natural and historical resources that represent a
National treasure to be passed on to future generations.

Maj or popul ati ons of deer, antel ope, elk, noose, ganme birds and
Rocky Mountai n bi ghorn sheep inhabit and are dependent upon BLM
| and for habitat.

Recreational use of public |ands has provided new chall enges in
recent years. BLMis cooperating with the Bureau of Reclamation
on nmanagi ng the Canyon Ferry. This area contains wide diversity
of wildlife, a highly productive trout fishery, and public
recreation. New prograns, such as watchable wldlife, block
managenent and BLM’s Back Country Byways, are expanding.

In northwest Montana, the potential exists for the listing of the

bull trout as a threatened species. This would have a major
i npact on land management activities within its habitat.

L



Wl f reintroduction into the Geater Yellowstone may have far
reaching and long terminpacts not yet fully understood.

The O ean Water Act anmendnent of 1987 placed additional enphasis
on nonpoint source pollution control by requiring BLMand FS to
meet state standards.

PART 2

The Bureau, |ike other agencies, is currently in the mdst of
reorgani zation, downsizing and reduction of staff, as well as
trying to nodernize for a technological future. Teans and team
| eaders are being devel oped to address and inpl enent the nany

i ssues BLM encounters. Retirenents, buyouts, adjusting to
reduced budgets constantly changes team menbership slow ng

progr ess.

Public land adm nistration has come a |long way since the
inception of the BLMin 1946. BLM‘s 50th birthday is just 43
days away on July 16.

Demands on the resources are ever
increasing and becom ng nore diverse. Laws and regul ations that
nmust be conplied with are far reaching, nore conplex and
controversial than they were just a few years ago. The
chal l enges that face public servants are considerable.

Management of various prograns, such as soil, water, range,
wldlife, forestry, mnerals, |ands, recreation, and others, has
been the traditional neans of adm nistering the wide array of
resources and uses of the lands the BLM adm nisters. However
the enphasis is shifting towards a nore holistic managenent of
entire ecosystens.

The soil surveys that you people have conpleted on nost of the
private and public lands in Mntana now needs to be utilized to a
much higher degree. New initiatives will require the assessnent

of the quality or health of soil, water, and vegetation
Assessnents wll, at tines, need to be made quickly and sound
data will increase the accuracy. The data that in NCSS data

bases will go a long way in providing that accuacy.

From everyday mail to electronic data bases providing for working
A S systens, technology is becomng the answer for a better

under standing of how to manage the issues. Recent changes in
organi zation, staffing and budget of all agencies has made this
concegt and aﬁpllcatlon of the autonmated resource data even nore
valuable to the nation. These changes should bring about a
closer and nore frequent working relationships between the
agencies.  Your scheduled commttee discussions tonmorrow will
provide the valuable insight and produce the needed definitions,
and develop the lists of criteria for riparian mapping.

One effort that cones to mnd is the Interagency Technical Teans
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effort to develop a conmon ecological map. This effort clearly
i ndi cates that common resource data systens such as the Nationa
Soi | Information System (NASIS) that M ke Hansen will discuss on
Friday are critical to resource issues. The vast amount of
field, research and monitoring data nust be integrated into any
assessments for wi se managenent of our natural resources.

The consistent standard attributes needed to delineate area's or
provide data for the "issue" at hand. National data bases can
and will be used to provide for a faster, consistent, |ess
expensi ve nethod of producing maps or information for

prof essional s and managers alike to address resource issues.

These two nmulti-scale spatial napanq programs will be used nore
and more in the future. The use will vary from national and
regional planning efforts for STATSGO, to small watersheds with
several |and managers for SSURGO

PARTNERSHI PS:

BLMis and has been a NCSS cooperator in the inventory of western
forest and rangel and resources for many years. | know that you
are aware of Bill's efforts as an active pronoter of NCSS's
adjustnment to address future needs. The BLM | ooks forward to

mal ntai ning this invol venent and particularly in the use of
natural resource data by electronic nethods.

Partnerships are often easy to establish, but require on-going
support and involvenent to sustain. Successful partnerships are
"W n-win" situations that require give-and-take from all

invol ved. The successful partnerships that have sustained the
NCSS will be one cornerstone for the future. Cooperation between
Federal and state agencies, user and conservation groups is
essential to success.

Rangel and Reform has had a profound inpact on the workload of the
BLM  Here in Mntana the creation of four Resource Advisory
Councils and selecting representatives from the public to advise
BLM on Public land initiatives wll have positive influences on
conpl ex resource issues.

Ecosystens and "resource parts" need to be consistently assessed
and managed across political and agency boundaries. However,

that does not nean management of private land will be dictated by
Federal agencies. BLMin Mntana and the Dakota's adm nister

| eases and permts to sone 4400 operators. This represents about
23 % of the mwzsz



enconpassed in the soil mantle. W need to discover nore about
how our nanagenent of the land inpacts these and ot her
conponents.  Qur prosperity and ultimtely our very survival may
depend upon the answers to these questions.

In closing, |'mconfident that you will determ ne and agree on
the needed definitions; determne the necessary criteria for an
interagency field assessment of soil health and field mapping of

riparian areas.

3&5 and | wish you an enjoyabl e and productive conference, Thank
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Western Regional Cooperative
Soil Survey Conference

Bozeman, M ontana

June 2-7, 1996

Agency Report
Soils Division
Natural Resources Conservation Service

Presented by Jim Culver, National Soil Survey Center, Lincoln, NE

Reorganization and restructure of our respective Federal and State agencies sinceour last excellent
combined West and Midwest Regional Cooperative Soil Survey Conference at Coeur d’Alene, Idaho have
been significant. This morning | would like to share with you the current organizational structure of the
Soil Survey Program within the Natural Resources Conservation Service. | would also like to highlight a
few current soil survey activities and the purpose, thrust, and processes of the Soil Survey Division aswe
collectively strive to maintain a highly productive and responsive National CooperativeSoil Survey

Program {NCS8).

| - Reorganization within the Natural Resources Conservation Service

(NRCS)

By now most of you are aware that Dick Arnold, Director of the Soils Division for anumber of wvears, has
been selected to be Special Assistant to Chief Paul Johnson on Soil Science. Dick’s new title will be
“Senior Soil Scientist.” The vacancy announcement for the Director of Soils Division is currently being
advertised in both the Federal and university sectors.

Six Regiona Offices now provide awide variety of support to the states. Seventeen Magjor Land Resource
Area Officer have been established and staffed to conduct the business of soil survey production. Quality
assurance and manuscript editing responsibilitiesfor soil survey production have been reassigned from the

National Soil Survey Center to MLRA and Field Soil Survey Project Offices.



The following is an overview of the functions performed at the 1) Soil
Survey Project Office, 2) MLRA Region Office, 3) State Office, and 4)

National Soil Survey Center. Soil Survey Project Office Functions --

Soil Series development and maintenance
Manuscript and publication development
Sail investigations and special studies

Soil performance and data collection
Interdisciplinary  coordination

Project soil survey planning and management
Soil survey mapping qualify control
Evaluate, maintain, and update soil surveys

MLRA Region Office Functions --

Database development and maintenance

SSURGO and STATSGO development and maintenance

Manuscript edits

Publication generation (multi-media)

Fina correlations

Provide data for regiona interpretations

Coordinate with other disciplines to integrate soil databases with other resource databases
Program planning and management

Develop budgets and staffing plans

Quadlity assurance and oversight

Coordinate with regiona, State, NSSC offices, and NCSS cooperators
Develop memorandums of understanding

Provide technology transfer and training to project soil survey offices




National Soil Survey Center Functions --

Soil Classification Development

International  services

National database management and development
NASIS development and support

NCSS research

Technology transfer

National soil survey leadership and strategic planning
National standards development and maintenance
National policy development

Soil characterization/investigation support

Soil interpretations criteria development

Globa climate project management

I} - Soil Survey Division Activities

Seven priorities are identified in FY 96 by the Sail Survey Division. These priorities are 1) Soil Survey
Database Qudlity, 2) Implementing the New Soil Survey Structure, 3) NASIS, 4) Soil Survey Publications
Backlog, 3) Develop Alternative Products, 6) Scanned Soil Surveys on CD-ROM, and 7) Soil Taxonomy.

Training continues to be amajor component of the NSSC. Some highlights are:l) Soil Science Ingtitute
will be held at the University of Cdlifornia, Davis..

Dr. Randy Southard will lead this activity. Three sessions of Advance Hydric Soils planned this year. A
new course, Soil Technology, Measured and Data Evaluation. will be offered this year. A second course,
Soil Technology for program and Application, is scheduled for FY97.

Dr. Bob Ahrens is leading our project to update Soil Taxonomy. We axe on course to have this document
published before International Soil Science meetings in Paris in 1998.

Recent publications, in addition to the traditional Soil Survey reports, include Soil Survey Laboratory
Interpretations Manual, SSTR No. 45; Soil Survey Laboratory Methods Manual, SSIR Ne. 42; and a series
of information sheets on soil quality.

A major agency initiative is to get al current soil surveys digitized to FGDC standards. In FY 96 funding
was earmarked for digitizing 155 state-identified priority soil survey areas.

The State Soil Scientists are now responsible for the use of soil survey information in the states. This
provides a focus for activities designed to improve the data and providing more customer-driven products.

Il - Purpose, Thrust and Processes of the Soil Survey Division

A.  Purpose

The soil {pedosphere) is the thin, critical interface between the earth and the atmosphere, supporting much
of the terrestricd Ve Of the planet, filtering much of the wazer we drink, and cataiyzing many of the
chemical transformations upon which we depend. Knowledge about characteristics of soils and soil
interactions with other factors hel ps people predict and cantrol the influences of human and natural
phenomena as we seek to create a “ Productive Nation in Harmony With a Healthy Land.”
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The NCSS helps people understand soils and their responses to a variety

B.  Soil Survey Division Thrust Areas
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C - Supporting Processes
1. Create a NCSS Research and Development (R&D) Agenda.

Develop a Comprehensive Listing of R&D Needs for NRCS and Partners.
Sdlect and Prioritize NSSC R&D Activities from NCSS R&D Agenda.
Leverage NCSS R& D Agendato Increaseand Strengthen Partnerships and
Accomplishments.

o oo

2. Develop and Maintain a National Soil Information System (NASIS)

Create NCSS Software Tools.

Create a NRCS and NCSS Networked Information  System.

Integrate Data From Other Agencies and Institutions.

Maintain and Manage 17 IntegratedMLEA Natural Resource Data Bases

ono®

3. Provide for Resource (Human and Financial) Development

a. Develop Leadership, Project Management and Team Skills of NSSC, MLRA, State, and Field
Office Soils Staff.

b. Increase Diversity within Soil Science Discipline.
Increase Funding for Mapping, Digitizing, Technical Soil Services, and Soil Survey Laboratory-
Investigate sale of products and services.

4. Increase National and International Policy Influence.

Monitor Soil Resource Condition and Trendsand Draft Policy Recommendations
Continue Active Outreach in International Organizations.
c. Ensure that Soil Survey Staff Remain in International Demand.

o 2

5. Ensure Political Support for Soil Survey.

2. Develop and Implement Continuous Customer Feedback Process
b. Activdly Market Products and Services.

6. Ensure Scientific Credibility of Soil Survey.

2. Graduate Swdies of field staff.
b. Sabbaticals (nationa and international)
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BUREAU OF LAND MANAGEMEN:" RI'PORT
Bill Ypsilantis, BLM, Coeur d'Aler e, 1)

I’m very pleased to be here in front of you today to give this BELM repc it Actudly, I'm dam
lucky to be here at a time when you have to practically ask per.niss'onio tr: vel to the
restroom. Y ou can see by the BLM attendance that some of ouw: soi s people weren't so
fortunate. Having hosted the last regional conference in Coeur d'Aleae, 1 100.: forward to
doing my small part to help promote BLM participation in the N: tion 1t C sope rétive Soil
Survey.

Thisisatime of rapid and sometimes confusing changes. We hawv becn through endless
rounds of reorganizing, downsizing, rightsizing and, by some opinic as, 1:ear cap: izing.

We have been through two furloughs where we were told we're non- sseitial emy [oyees.
However, as stewards of well over two hundred million acres of publ c lard, i fee’ that our

role to preserve and restore the health of the land for future generatiox s is very cti ical
indeed.

We still face daunting budget constraints and the threat of RIFs. Some stat::s divot Ovet
80% of their budget to personnel. It’s hard to get much done on the gro md with tho;e
skewed numbers. So personnel adjustments will continue.

Budget limitations have cut deeply into the Bureau’s soil activities.  Soil : urviy elfort. are at
alow ebb. However, some innovative new inventory methods have been ‘mp.ementec |
will say more about those in a minute.

In the Bureau the roles of leadership are changing. Our Washington office 1 ast een
reorganized into teams and no longer has a physical soil presence. Bill Volk at ihe ! foniana
state office, serves as the National soil lead with respect to coordination of t e activities.
The miles between him and D.C. presents a challenge in communication.

The Denver Service Center has evolved into the National Applied Resource Sci 2nce s Cu nter
or NARSC. Sounds like a branch of the ATF doesn’t it? Al Amen serves as ot € o' the
Bureau's senior soil technical leads and still has about 100 irons in the fire in this ne »
organization.

Many of the state leads in soils are multi-hatted individuals with numerous other f rogr ams to
coordinate. Their background may or may not be in soils. Their highest priority ray . nay
not be soils.

Many field soil scientists find their workload and even titles shifting or evolving. Scme havi
become Natural Resource Specialists with many duties and emphasis outside of soils.

I mentioned that soil survey in the Bureau is winding down. However, efforts to enhance
existing surveys for new interpretations and needs are ongoing in several states. Al Aiienis
sssisting Utah and Wyoming, among other states in utilizing Informix and Imagine SOft vare



and GIS systems to create overlays of satellite imagery, DEMs, soils and geology maps. An
integrated landscape analysis approach is used to portray soils, geology, vegetation
communities, hydrology and other landscape features as needed.

Riparian ecologica site inventory and soil mapping is ongoing in Alaska, Oregon, and other
states. Various approaches are being used to accomplish these inventories including the line
segment mapping technique. Our National Training Center is providing several riparian
inventory training sessions throughout the West with a strong soil emphasis,

The major emphasis with regard to soil survey isin the assimilation of the vast amount of
data already collected into a more useable format. The formidable task of digitizing of solil
surveysis progressing in several states. Cooperation between BLM and NRCS has enabled
this work to progress at a steady pace. The conversion of previoudly digitized soils
information from the BLM’s MOSS system to ARCINFO is another step that must be
accomplished. Finally, the databases for the soil surveys must be linked to the spatial datain
order to be able to realize our long term goal of being able to automate our massive sail
survey information resource base so that we can readily access, manipulate, and integrate this
information in a user friendly environment so that it will be readily available to any manager
or resource specialist who needs this information for our resource management decision
making process.

The Bureau’ s rangeland health initiative is ongoing. Each stateis in the process of

developing rangeland health standards and guidelines in cooperation with the Resource
Advisory Councils within the states. These citizen councils representing the wide scope of
users of public land are serving as advisors to the BLM in the management of the resources
on public land. These rangeland health standards and guidelines have as their cornerstone the
indicators of soil function and health.

Rangeland soil guidelines are in the initial stages of development with an emphasis on
rangeland function and health. We are working jointly with NRCS and ARS in this effort
Part of this effort is work with the NRCS soil quality team in Akron, Colorado.

The Bureau is working with NRCS to foster cooperation in use of the National Rangeland
Inventory for assessing range health. Modifications of this process are being discussed to
accomodate field testing and quditative range health assessment.

In closing, | wish to point out the increasing need for partnering and cooperation between
Federal agencies, and in fact with agencies at al levels of government and private
organizations. The National Cooperative Soil Survey is a shining example of this type of
partnering and is in a unique position to carry this cooperation into the future.
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FOREST SERVICE REPORT - by Walt Russell

The USDA-Forest Service includes four Deputy Areas: Research, State and Private Forestry, International
Forestry, and the National Forest System. My remarks today refer chiefly to the National Forest System.

The National Forest System is comprised of about 192 million acres of publicly owned lands, including 155
National Forests, and 20 National Grasslands. One hundred-one (65%) of the National Forests, 10 (50%) of
the National Grasslands, and about 164 million acres (85%) of the total acreage of public lands in the National
Forest System, lie within the Western Region of the National Cooperative Soil Survey.

The Forest Service is committed to the principles of ecosystem management, or an ecological approach
to natural resource management.

An ecological approach means basically that our main locus is on the long-term condition and sustainability
of ecosystems, rather than on single reaurces, or short-term production of goods and services. We still
produce goods and services - such as wood products, forage for animals clean water, recreation use,
minerals, wilderness experiences for people, etc. -- but each resource and each use, individually, is subservi-
ent to the larger goat of ecosystem management.

A major component and a prerequisite of our ecological approach to management is the Ecological Unit
Inventory. An Ecotogleal Unlt is defined as a mapped unit of land that reflects inherent capability, based on
a combination of geo-climatic, physical, and biological factors -- soil, Geology, geomorphology, climate, and
potential natural vegetation.

An Ecological approach requires various analyses and assessments across a range of scales, To facilitate
multiple scale analyses and assessments, we have a framework for mapping Ecolgicat Units at different
scales. It's called the National Hierarchical Framework of Ecological Units.

The National Hierarchical Framework of Ecological Units is a regionalization, classification & mapping system
for stratifying the earth into progressively smaller areas of increasingly uniform ecological potentials. It is a
structure to facilitate the mapping, display, and intepretation of Ecological Units at different spatial scales, to
respond to different levels of planning and information needs,

(See figure 1).

We are moving more and more toward expanding our Soil Resource Inventories into Ecological Unit Invento-
ries. Ecological Unit Inventories should, and we hope to soon have official direction that they must, incorpo-
rate all soil inventory/soil survey standards. At the same time, we are becoming more sensitive to the
standards that other disciplines have for ‘their’ factors (e.g. geologic, geomorphic, vegetative community,
etc.). in order to broaden the cross-discipline credibility of these inventories as ecological unit inventories,

| found it particularly gratifying this past year to see the amendment to the National Soils Handbook,
incorporating procedures for correlating Ecological Units info the National Cooperative Soil Survey. This is
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Figure 1:
the NATIONAL HIERARCHICAL FRAMEWORK OF TERRESTRIAL ECOLOGICAL UNITS

ECOREGION:
DOMAIN - global scale - millions of square miles (1:30,000,000 or smaller)
DIVISION - continental scale - 100,000s of square miles (1:30,000,000 to 1:7,500,000)

PROVINCE - 10,000s of square miles (1:15,000,000 to 1:5,000,000)

ECO-SUBREGION:
SECTION - 1,000s of square miles {1:7,500,000 to 1:3,500,000)

SUBSECTION - 100s to 1,000s of square miles (1:3,500,000 to 1:250,000)
LANDSCAPE:
LANDTYPE ASSOCIATION (LTA) - 1,000s of acres (1:250,000 to 1:60,000)
LAND UNIT:
LAND TYPE (LT) . 100s of acres {1:60,000 to 1:24,000)

LANDTYPE PHASE (LTP) - less than 100 acres (1:24,000 or
larger)

The Natlonal Interagency Memorandum of Understanding to work toward a Common Spatial Framework
of Ecological Units was recently signed by the heads of nine Federal agencies: Natural Resources Conserva-
tion Service (NRCS), Bureau of Land Management (BLM), Forest Service (FS), Environmental Protection
Agency (EPA), Geological Survey (USGS), National Biological Service (NBS), Fish & Wildlife Service (FWS).
National Park Service (NPS), and Agricultural Research Service (ARS). This effort grew out of a 3-agency
commitment signed 2 years ago by the heads of the (then) SCS, FS, and BLM. The ultimate goal is to unify,
or at least fully coordinate three existing frameworks: (1) the National Hierarchical Framework of Ecological
Unhs. used by the FS; (2) the Major Land Resource Area - Land Resource Region (MLRA-LRR) framework
used by NRCS; and (3) the ecological region framework used by the EPA. The MOU says, really, that we are
not supposed to do Ecosubregion mapping and MLRA revisions independently of each other.

Although the three spatial frameworks were originally designed to serve somewhat different objectives, we
are finding that the more we work together across agency lines to flesh out our objectives, the more
commonality of objectives we are discovering, and the more coincident map unit boundaries are beginning
to emerge. The Interagency Steering Committee and Interagency Technical Team to develop the Common
Spatial Framework of Ecological Units are meeting this week in Sioux Falls, South Dakota.
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PROGRAM TRENDS

We have coverage of spatial soils information of some kind over nearly all of our National Forest System lands.
Much of it, however, is in need of updating to bring it up to current standards and/or make it detailed enough
to meet current and near-future needs for land capability-response predictions and assessments. Working
toward filling this need, we have maintained an annual level of about 5 to 6 million acres of EUI/SRI mapping
for about the past 5 years.

Our soil scientist workforce (which makes up less than 1% of our total workforce) peaked at about 280 about
1960, then slowly declined to about 175 in 1986. then rebounded to about 200 in 1993, and now is again on

a downward trend. Our current workforce in soil science is about 200, but with only about 175 to 180 actually
doing soils work. We find ourselves today in a situation of increasing competition for declining funds and

staffing levels, Our hope for survival lies with working with other disciplines to insure integration of vital soils
knowledge, skills, and abilities into ecological resource management programs, and continually domonstrate
the essential contributions to our common objectives that we as soil scientists make every day.

Fortunately our Chief and Deputy Chief are aware of and concerned about the erosion of technical skills in
our work force, in soil science and other fields. They share this concern because they understand the
necessity of maintaining a talented, dedicated workforce that is skill-diversified as well as culturally diversified,
in order to meet our agency’s resource management and Conservation Leadership responsibilities. Soll
Science has been and must and will continue to be an essential component of that skill mix.

OTHER ACTIVITIES:

Soil scientists in the Forest Service are involved in a host of activities beyond soil survey and ecological unit
inventory. To name just a few examples:

information/Data management: We are continuing with the development of an interactive soil and
ecological unit inventory data base (SORIS). We'll probably change the name to something like
Terrestrial Ecological Classification, Inventory and Monitoring Information System (TECIMIS) to reflect
the more integrated ecological inventory and analysis components. It has recently been beta-tested,
and is expected to be available for use later in June. We have worked hard to insure commonality of
data elements with the NASIS, and also with the Common Survey Data Structure (CSDS) being
developed by the Forest Service to house all Natural resource plot data.

Soil Quality activities: The Pacific Northwest Region held a workshop dealing with soil quality and
ecosystem health in April, 1995. It was attended by more than 100 people from FS, NRCS, BLM, BIA,
and others. We are very interested in increasing our involvement in Soil Quality and Ecosystem Health,
particularly from perspective of Forest and Rangeland soils.

Monitoring: We are required to monitor environmental effects of management activities on lands that
we manage. The National Long-Term Soil Productivity (LTSP) Study is designed to develop Soil Quality
Standards to use in monitoring. Some preliminary results from the LTSP are beginning to emerge. |
look forward to Deb Dumroese’s presentation on Long Term Soil Productivity on Thursday.

Soil Management Support: Soil Scientists have always (at least for the past 30years) been most valued
in the FS for what we call ‘Soil Management Support Services’ _-that is, a mostly informal one-on-one,
case-by-case consultation service for resource managers on the ground, for soil-related problems that
arise in day-to-day resource management activities,
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Legal requirements: To name just a few examples: The Organic Act of 1897 established the {forest
reserves to be managed ‘for the greatest good for the greatest number in the long run’. The Multiple
Use-Sustained Yield act of 1960 requires that the National Forests be managed for a sustained yield
of goods and services in perpetuity. The National Forest Management Act of 1976 requires that
National Forests be managed to sustain or improve long term productivity of the land. The Clean Water
Act puts limits on water pollution from land management and land use activities as well as other
sources. The National Environmental Policy Act requires Federal land management agencies to
assess the environmental consequences of their proposed land use and management activities. We
in the Forest Service take great pride in the vital role our soil scientists play in helping insure that we
meet our legal and moral responsibilities to insure sustainability of ecosystems and a quality environ-
ment.

CONCLUSION:

The Forest Service has been a member of the National Cooperative Soil Survey for many years. We are
pleased to be a part of this organization. and expect to continue this relationship for the forseeable future.

Thank you for inviting me here.
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Mapping Soil Impact Classes on Smelter Affected Lands

T. J. Keck, D.E. Strom, B.D. Dougherty and R. Burt

Introduction

Impacts of past mining and smelting activities add to the complexity of mapping sails. In Deer
Lodge County, Montana, nearly 100 years of smelting metal ores, primarily copper, has had a tremendous
impact on the countryside surrounding the tow of Anaconda Estimates of smelter emissions near the tum
of the century include 59,270 pounds of arsenic trioside, 4,775 pounds of lead and 5,083,600 pounds
combined of sulfur dioxide and sulfur trioxide per day (Harkins and Swain, 1907). Exactly how much
metal and acid contamination was generated during the entire period of smelter emissions; 1884 to 1980,
remains questionable. Without a doubt, the amounts were staggering.

One of the primary purposes of any soil survey is to provide accurate interpretations about the
potential use and management of soils within the survey area  Impacts from smelting and related activities
effect virtualy every major soil interpretation. Foremost are human toxicity concerns. Standard
interpretations for building site development, construction material, water management and recreational
development al become suspect if soil materials used contain high concentrations of metal contaminants
potentialy toxic to humans.

If human toxicity is the top concern, then effects on vegetation are a close second. Changes in
vegetation include atered species composition of plant communities, reduced plant growth, lost vigor and
poor overal plant health Uptake of heavy metals by plants creates secondary toxicity concerns for
animals, including man, that consume those plants or consume other animals from those areas. Crop
yields, capability classification, woodland, windbreak and range interpretations are al directly impacted by
changes in plant growth potential. Wildlife habitat suitability decreases as the plant community
deteriorates. Finaly, lack of plant cover increases the potential for soil erosion. For al the above reasons,
the Deer Lodge Soil Survey must address the impacts of past smelting activities on land resources (i.e.:
changes in soil potentia) or risk being irrelevant to the major land use and resource management issues of
Deer Lodge County.

Environmental Deeradation

Deposition of heavy metal and acid contaminants were not the only impacts of smelting activity.
Hillsides were denuded of vegetation during the early period of ore smelting as nearly every tree for miles
around was cut for cordwood to fuel the smelters. Tens of thousands, maybe even hundreds of thousands,
of mules were used to haul that cordwood to the smelters. According to accounts of the period, mules were
loaded with wood and then turned loose to graze the hillside on their way back to the smelters. Extreme
overgrazing by mules and other domestic livestock resulted At the same time vegetation was being
stripped from the hillsdes, metal and acid contaminants were limiting germination of new plants.

With the bare hillsides came extreme soil erosion. It is not uncommon to find entire slopes where 2
to 3 feet of the origina soil profile has eroded away. Bare ground provides an open invitation to noxious
weeds such as spotted knapweed, Russian thistle, Canada thistle, whitetop and leafy spurge. These weed
species are quite tolerant of high metal concentrations in the soil and today infest many of the surrounding
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hillsides as well as much of the valey floor. In some areas, soil contamination has created down-slope seep
aress due to “contamination fallowing” in a manner smilar to the formation of saline seeps in crop-falow
regions. In other areas, severe sheet erosion has resulted in armoring of the ground surface with gravels,
cobbles and stones because soil material from around these rocks has either blown or washed away. Plant
seeds or other propagules in these areas would have to first reach the soil surface before they could become
established.

Meta Contamination and Plant Community Relationships

Apparent impacts from past smelting and related activities do not correlate well with the current
concentrations of heavy metals found in soils around the Anaconda area Sites with exceedingly high total
metal concentrations may show very little direct physical evidence of impact either in the plant community
or in soil properties measurable in the field. Six soil characterization Sites were sampled and analyses were
run for trace metals and arsenic as part of the Deer Lodge Soil Survey. Characterization and trace €lement
analyses were conducted by the National Soil Survey laboratory at Lincoln, Nebraska. Three of the six
soil characterization sites, show little direct evidence of metal contamination, yet, al of the sites had
sgnificantly elevated total concentrations of lead, arsenic, copper and zinc (data to be published). High
levels of extractable (DTPA) lead were also found.

For example, characterization site#1was sampled in an apparently healthy lodgepole pine stand.
This site had the second highest surface concentration of arsenic a 961 parts per million (ppm) and the
highest extractable (DTPA) lead concentration of 49.8 ppm. Characterization site #6 is currently used as
productive irrigated hayland. This Site had the highest total concentration of lead (957 ppm) and zinc
(1890 ppm) in the surface of the 6 sites sampled. The vegetative plant community at characterization Ste
#4 shows greater influence due to soil sdinity than due to any influence of metal contaminants. The top 0-
3 centimeter depth at this site has total concentrations of 28 1 to 397 ppm lead, 854 to 857 ppm arsenic,
858 to 976 ppm copper and 510 to 739 ppm zinc. These three sites would in genera not be identified as
contaminated based on standard field mapping procedures if viewed out of context from the surrounding
landscapes and the local history. Universaly accepted standards have not been set for threshold metal
concentrations of contaminated soils. To put the above values in context, however, Holmgren et a. (1993)
reported average values for total metal concentrations of 10.4 ppm lead, 15.5 ppm copper and 41.1 ppm
zinc in surface soils based on 2771 samples across the United States. In a separate study, total arsenic
concentrations were repotted to vary from 0.3 to 38 ppm for several hundred non-contaminated soils in the
United States, Costa Rico, and Puerto Rico (Williams and Whetstone, 1940 in Taskey, 1972).

On the other extreme, some of the most extremely impacted, highly eroded areas may have
relatively low concentrations of metals remaining in the soil profile. Contaminated topsoil in these areas
has long since washed and blown away. Metal contaminants are not readily leached downward into soil
profiles and so remain primarily in surface horizons. Since the source of airborne contamination has been
eliminated, many actively eroding hillsides may have been at least partialy stripped of their metal
contaminants. Metals that were there have by now have been washed or blown further down the watershed:’
into the draws, out onto the valley floor and aong the floodplain. While much of the origina
contamination may be gone so is much of the original soil resource. The net impact remains of greatly
reduced productive potentia for the land.

Soil pH Relationships
The available data contradict a previoudy held notion that soil pH could be used as an indicator of

metal contamination. While two of the characterization sites had low surface pH’s associated with high
metal concentrations, two other sites had neutral to strongly alkaline surface soil pH values even though
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they have comparably high concentrations of metals. The remaining two characterization sites had only
dightly acid conditions a the surface. These mixed results concur with numerous other field observations.
While low soil pH often occurs in conjunction with metal contamination, pH aone cannot be used as a field
test for the presence or absence of metal contaminants.

Plants are affected by meta contaminants more by how “available” or active those metals are in
the soil than by the total concentrations in the soil. Lead pipes in a home present a reasonable analogy.
The lead in the pipes does not hurt you, only the portion that gets into the water can cause problems. In
general, a direct relationship exists between soil pH and meta availability: the lower the pH (more acidic),
the greater the availability of metal contaminants in the soil. The reverse aso holds true as metallic ions
become less available a higher pH (more akaline). A house with low pH water may have problems with
lead leaching into the water supply while a house with neutral or alkaline water will not have a problem.
Unfortunately, arsenic does not generally behave in such a predictable fashion.

Metal contaminants themselves have little effect on soil pH. It is the sulfur compounds that were
emitted from the stack along with those metals that have caused the soil acidification often associated with
smelter impacted soils. Soils vary in their ability to neutralize acids and thereby buffer pH. Calcium
carbonate or lime in the soil presents the most obvious source of naturd “buffering” capacity. Many other
compounds, however, both in the soil organic matter and in the minera portion, can smilarly buffer soil
acidity to varying degrees.

As acids in the soil become neutralized, soil pH goes up and the availability of metal species goes
down The metals themselves have not gone away. In part, this is why metal concentrations cannot be
mapped on the basis of soil pH aone. Concentrations of meta contaminants still have major impacts on
soil interpretations even when they become less available in the soil.  Interpretations based on human use or
physical contact with the soil, such as use as playgrounds or homesites, continue to present health concerns
when the availability of metals in the soil is low. Wildlife species that live in close contact with the soil,
such as moles or ground squirrels, will aso continue to be significantly impacted as will certain metal-
senditive plant species.

Impact Classes

During the past summer and fall, we mapped smelter affected soils in upland areas of Deer Lodge
County on the basis of impact classes. Three broad classes of soil impact were used. Differences among
classes relate primarily on the severity of past erosion a a site and observable differences in plant
communities. These classes are broadly defined so they can be included as part of an order 2 soil survey
using standard soil survey techniques and so they can be consistently recognized in the field. The classes
used were dightly, moderately and severely impacted All three impact classes represent uniquely different
soil interpretations from non-impacted soils.

Severely Impacted

The severely impacted class corresponds to those areas most dramaticaly affected by past smelting
activities. Massive amounts of soil erosion have occurred on most of these areas. One or more soil
horizons may be entirely lacking from soil profiles or may be represented by only relic remains. In extreme
cases, nearly the entire soil profile has eroded away. Most of the ground surface is bare and gullies are
common on steep hillsides.

Only remnant portions of the native plant community remain in severely impacted areas. In other

aress, the native plant community has been completely lost. Where ground cover does occur, weedy
species predominate which are highly tolerant of metal contaminants. Severely impacted soils occur within
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an area of intense past smelting activity and have historically received extreme amounts of metal and acid
deposition from smokestack emissions. Many of these areas till contain high levels of metal contaminants
in the soil athough extreme eroson may have removed much of the contamination from some areas. The
productive potential of the land and soil health has been greatly reduced.

Moderately Impacted

Moderately impacted areas in zargeland

Physiographic Boundaries



features such as mountain ridges, hills or divides provide logica boundaries for affected areas. The
prevailing winds have to be considered to determine boundaries at different directions from the smokestack.
Additional soil characterization sampling can then be used to determine the effectiveness of these
physiographic boundaries.

Our initial sampling for metal contaminants in Deer Lodge and Silver Bow Counties did not extend
far enough out to reach beyond the plume of smelter emissions. All of the sites sampled in both counties
had high total concentrations of metals in the topsoil. Some potential boundaries for the impacted area
surrounding the Anaconda smelter include Feeley Hill aong 1-15 south of Butte, low hills near Gold Creek
in Powell County to the north, and mountain passes south of Anaconda adong highway 273 towards the Big
Hole River and highway 1 towards Georgetown Lake. Further sampling for heavy metals would need to
extend beyond these boundaries.

Soil Interpretations for Slightly Impacted Areas

Severdy and moderately impacted soils require the use of separate soil phases to capture
interpretive differences. Different soil phases should aso be used for dightly impacted soils to separate
them from non-impacted areas. In dightly impacted areas, significant changes in the productive potential
of the s0il or vegetative resource may not be apparent. As a result, many agronomic interpretations will not
be different behveen dightly impacted soil phases and their non-impacted counterparts. Other human use
interpretations, however, such as use for playgrounds or homesites, would be effected by the presence of
high concentrations of metals in the soil surface,

Our data strongly suggest that al soils within the affected area have significantly elevated levels of
metal contaminants within the topsoil. Metals in the topsoil, even when they are less bioavailable, till
present a threat to human health, especially for young children who may come in close contact with the soil
while playing. Dust from blowing soil probably creates the greatest potential hazard. Metal compounds
attached to dust particles are readily innaled by both people and livestock. Previous studies in Deer Lodge
County have found contaminated dust on plants eaten by grazing animals to be a significant source of metal
ingestion by livestock (Rice and Ray, 1984). This source of metal contamination occurs even while the
plants are effectively excluding heavy metas from their above ground tissues. Wildlife species who
burrow in the ground are dso likely to ingest metal contaminants directly from the soil,

Remcdiation efforts for dightly impacted areas would be aimed primarily at human use activities
such as homesite or recreationa development but could also apply to cropland areas. The goa of
remediation would be to limit human and animal exposure to metal contaminants. Practices to accomplish
this include deep plowing to dilute contaminants, liming to reduce their availability and maintaining good
ground cover to avoid direct contact with the soil and to reduce dust problems. Sensitive areas like
playgrounds or new schools might need to haul in clean soil materias to further dilute or cover metal
contaminants. All of these practices represent important soil interpretations that would be lost if dightly
impacted soils are lumped together with existing non-impacted soil types.

Field Mapping Trials

During the past field season we mapped soils for most of the severely impacted and many of the
moderately impacted areas in Deer Lodge County using the above criteria for impact classes. We were
able to communicate ideas and reach good agreement on what constituted severe, moderate and dight
impact classes despite working in quite different environments. The use of impact classes provided
mappable concepts which could be applied on a landscape scale and which resulted in significant
interpretive differences among classes.
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As with any classification scheme, boundary problems exist where portions of the landscape
appear to fit between clalggio@tmd communication among soil1Q 3lood €MMIIB? sBEsI>ona judgm3lon problem.n

Conclusions
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Heavy Metal Contam nation
And The National Cooperative Soil Survey

Per sonal | ntroduction

| ama Reclanationwggecialist wi th the Montana Departnent of
Environmental Quality (MDEQ, Reclanmation Division, Hard Rock
Mning Bureau (HRB) In Helena, Mntana. The HRB regulates th
mning hard rock mning industry in Mntana under the Metal M ne
Recl amation Act (Title 82, Chapter 4, Part 3, Mntana codes Anno-
tated). W regulate all hard rock mning in Mntana, except on

I ndian Trust |ands.

As a Recl amation SPeciaIist with MDEQ | amresponsible for
review ng applications for new operating permts, as well as a-
mendments to existing mining operating pernits. | nust review
the application and conduct an environnental analysis to ensure
conpliance with the Mntana Environnental Policy Act (Title 75,
Chapter 1, Part 1 and 2, Montana Codes Annotated). | also in-
spect operating mnes for conpliance with the operating and rec-
| amation plans.

The major part of ny work is reviewing the soil and vegeta-
tion baseline work, soil salvage plans and proposed reclanation
plans. W specify use of existing National Cooperative Soi
Survey Reports as well as nore detailed Order 1 and 2 site spe-
cific soil surveys conducted to USDA specifications

| don't have tinme to do soil surveys or to verify soil sur-
vey work for each project. | depend on the quality of work con-
ducted by you- the soll surveyors. | have successfully defended
the National Cooperative Soil Survey when chal |l enged by m ning
conPanles who were upset about the quantity and qualities of
soils we were asking themto salvage. | comend you on the qual-
ity of_your work and ask that you keep up the high standards.
The soil survey sinply nakes ny job easier. Thank you.

Heavy Metals in MDEQ M ning Soil Surveys

The public does not understand the natural distribution of
heavy netals, especially in mning districts. Soil netals are
typically not measured unless the soil pH is below 5.5  This
sanpling is used to docunent the potential netals in soils that
may influence plant growth in reclained profiles. In recent
years, MDEQ HRB have been asking for nore baseline eval uati on of
soil metals to docunent the natural background val ues at these
mneralized sites. This is because of confusion by the public



that |owered pH and elevated levels of netals in sonme soils nust
be fromman caused pollution. W have been trying to docunent
natural acid rock drainage and netals deposition at these m ner-
alized sites. W have also been trying to docunent the natura
metal s accunul ations in baseline soils such as Fe, M, and Al
commonly neasured in sone forested soils. In mning districts,
backgrounds | evel s can be elevated for nany netals. The presence
of coniferous vegetation and the resultant acidic litter on the
forest floor can contribute to accunulation of nmetals in various
soil horizons. These and other natural exanples of historic
heavy nmetal accunul ations need to be docunented in the soil s»rr-
vey (i.e. presence of ferrocrete). W have had acidic seeps -
develop in topsoil stockpiles from deconposition of coniferous
veget ati on.

The HRB recommrends use of |and application of excess water
fromthe mning operation to prevent surface water discharges.
Stormvat er and detoxified process solutions are discharged onto
the soil surface relying on the natural soil's attenuation capac-
ity. The EPA has identified the anount of netal than can be
aPpIied to soil in various applications, such as for deposition
of nunici pal sewage sludge. The rates are usually controlled by
the soil organic matter content, clay content, and cation ex-
change capacity (CEC?. Baseline soil studies in the area have
shown the presence of soluble netals in soils fromhistoric snel-
ter em ssions.

Silver Bow County Soil Survey

What do we need in a soil survey in Silver Bow County? The
| argest historic mning and processing conplex, as well as the
| argest current mning conplex in Mntana i1s |ocated in the
But t e- Anaconda ar ea. It is the largest Superfund site in the
us. The survey would provide a baseline to docunent status of
soils in the county wide area. The survey could docunent the ex-
tent of sone soil problens county w de. The survey coul d iden-
tify potential baseline soil conditions which we could try and
reestablish on reclained areas. The survey woul d provide val u-
able information on sources of reclamation materials for use in
county w de cleanup of contam nated areas. It is ny opinion that
basel I ne netals sanpling should be part of this data base.

There is a lot of information being generated in the area
because of Superfund litigation. The soil survey is a respected
base of scientific information not biased by |awers rebuttals
and judges opinions. Superfund studies will concentrate on nost
directly inpacted areas. The soil survey can provide us with a
background of infornation on the entire county. The soil surve
shoul d use EPA sanplinP protocols to insure the conpatibility o
all the data being collected.
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Hi storical perspective on Mning and Processing Contam nation in
the Area

The Butte-Anaconda area has significant anounts of |and
di sturbance both direct and indirect. C eanup to date has con-
centrated on the nost serious direct |and disturbances near the
mning and processing areas. C eanup has al so concentrated on
the contam nated waterways downstream

Air pollution has resulted in significant anounts of heavy

metal contamnation fromvolatile netals (i.e. |ead, cadm um

etc.) rising out of the stacks. Fallout fromthe stacks prodrced
an acid rain effect on area soils. Many surface soil Igyers have
acid surface layers with an increase in heavy netals. egetati on

on these areas has been reduced to acid tolerant plants. Areas
even farther away fromthe pollution sources can contain poten-
tially inportant anmounts of heavy metals even though the vegeta-
tion community may not show the effects

Current Superfund Studies

Superfund studi es have generated significant anounts of
val uabl e data on soil netals in the area (see references). Liti-
gation by MDEQ as part of the Natural Resource Danage Program has
concentrated on use of total soil netals values to docunent the
extent of damage. MDEQ | awyers have rebutted the Principal Re-
sponsible Parties (PRP‘s), (i.e. ARCO arguments that other mneth-
ods such as extractable netals should be used because plant com
munities don't necessarily reflect effects fromtotal netals
val ues neasured at many sites. The court date in the case has
been set for January, 1997 (G Millen, MDEQ NRDP. Personal com
muni cation. My 31, 1996).

MDEQ St udi es

The MDEQ Abandoned M ne Recl amation Bureau conpl eted an
assessment of abandoned mined sites across the state in 1994,
(Abandoned and |nactive Mnes Scoring System (AIMSS).1994. MDEQ
AVRB, Helena, MI. Then they tried to evaluate cleanup priori-
ties for abandoned nmine sites based on total netals values in
soil. They reviewed cl eanup guidelines based on total netals
val ues used in other states and federal prograns and concl uded
that they were not usable. They opted to use a risk based as-
sessnent of netals (viec Anderson, President National Association
of Abandoned M ne Land Prograns and Bureau Chief MDEQ ANRB
Hel ena, MI. Personal conmunication, My 29, 1996.)

The MDEQ Abandoned M ne Recl amation Bureau conpleted their
Fi nal Report Risk-Based C eanup Cuidelines for Abandoned M ne

Sites in February 1996. In their report, theY concl uded on page
98, that their may be reasons for selecting cleanup guidelines
3
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that differ fromthe risk based guidelines in the report. One of
the reasons was background metal concentrations may differ from
the risk based netal concentrations. Site reclamation nmay be
directed at achieving background netal concentrations. Back-
ground conditions are considered to be naturally occurring con-
centrations of netals (i.e. netal roncentrations that occur in
areas uninpacted by nine wastes or tailings }. The potential
health risks posed by background concentrations of netals are
considered to be generally acceptable.

Fol l owi ng US EPA gui dance docunents published in 1989 and
1992, the MDEQ report concludes that the upper confidence limits
of the mean concentrations for background soils may be used as an
alternative set of cleanup guidelines for metals in soils at
abandoned nine sites. | contend that background netals values in
m nerali zed areas surrounding active or abandoned mne sites may
be subject to those sane concl usions. The soil survey could give
us some of those background netal val ues.

The MDEQ report analyzed antinony ,arsenic, barium cadm um
chromum (as 111), cobalt, copper, cyanide, |ead, manganese
nmercury, nickel and zinc. On page 101, the neasured maxi num val -
ues at abandoned mine sites did not exceed the cleanup guidelines
for most nmetals. The report concluded that the primary contami-
nants potentially requiring cleanup at abandoned mne sites may
be antinony, arsenic, cadmum copper, |ead and manganese. In
addition, only the median arsenic concentration in soil/waste
exceeds the cleanup guidelines for the recreational use popul a-
tions evaluated in the report. This suggests that arsenic may
represent the primary contam nant representing excess health
risks at 50% of the abandoned nine sites. The report uses con-
servative estimates to rank risk based on recreational use of the
abandoned mne sites. The report cautions on page 164 that
health risks to a residential population may require nore conser-
vation cl eanup guidelines.

O her Soil Surveys in the Area

The soil survey for Deer Lodge county, which is adjacent to
the Silver Bow county area and also heavily inpacted by historic
smelting pollution and tailings deposition, has been conpleted.
The survey used an inpact classification system based on ero-
sion, anounts of bare soil, and dominance by acid tolerant vegeta-
tion species. Attenpts to correlate the observed inpact classi-
fication with limted soil metals neasurenents (as totals or
extracts) could not be achieved at the level of sampling. In
other words, some of the areas classified as only slightly im
pacted by soil metals based on observed effects on vegetation
still had high levels of total and extractable netals (T. Keck,
personal communication. My 31, 1996).
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Metal s Sampling Needed In Silver Bow Survey

Despite this lack of correlation in the Deer Lodge survey,
area land managers need these baseline netal values as well as
the extent of observed surface pollution effects. No survey has
been conducted across the entire area docunenting area soilS in
the detail that a soil survey will provide. And with the addi-
tional work and sanpllnP, an initial netals baseline could be
established for the soil horizons identified in the various soi
mappi ng units.

~ Natural as well as elevated background metal values in area
soils should be documented. Otten only a surface |ayer of netals
and acidification has been sanpled. e soil survey would pro-
vide the first general survey of metals in the entire county for
all soil horizons. Metal s values conmonly are reported in tota
pm This value may or may not be relevant as the netal could be
conplexed in the soil and hot be available to plants or be sol u-
ble for transport to groundwater. The survey could provide a
val uable tool to show the historic influenceS of area mneraliza-
tion and other natural soil formng processes on soil background
values. If totals as well as extractable netals are run, EPA
protocols should be used. If plant tissue netal analyses are
run, EPA protocols should be used as well

Future of The Silver Bow Area

The future developnment in the area |ooks promsing wth
recreation_and continued development to alternate non-mning |and
uses.  Coniferous forests were renoved in the area for tinbers
and firewood etc. Aspen groves are spreading over the foothills.
The conifers are reestablishing in the altered soils under as-
pens. Natural reclamation is occurring as fast as possible. Mn
can speed up the process.

~Mning continues to be inportant in the area. But a |arger
portion of the future mning wll be for reclamation nmaterials.
(G eanup has begun and nore resources are being devoted to | ooking
for suitable borrow sources to reclaimdisturbed areas. W not
only have operating permts in the area for the active copper and
mol ybdenum m ne, but also for sand and gravel, clay, quarry rock
for rip rap lined channels and linmestone. Exploration continues
for other sources of materials. The surveY coul d_hel p pinpoi nt
sone additional surficial geologic and soil materials appropriate
for various uses in the cleanup efforts.

Special Soil Survey needs

~Special land use classifications may be needed to direct
housing growth into uncontam nated areas.

-
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The standard soil pedon to 60 inches should be expanded in
certain parent materials to the total depth of the sanpling e-
qgui pnent to help identify sources of reclamation nmaterials, (i.e.
alluvium colluvium 1loess, glacial till, clay layers, sand,