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Welcome to the
4th International Symposium on Environmental Geochemistry

Welcome to colorful Colorado. This Rocky Mountain valley is an area once used to train soldiers of
the 10th Mountain Division for Alpine combat in Europe during World War II. After the war, one of those
soldiers came back with the dream of starting a ski area. In 1962, Vail opened and has grown into the
largest, single-mountain ski resort in North America. During your stay we hope you will be able to visit the
surrounding regions and enjoy American hospitality, food, and beautiful scenery.

It is an honor to host the 4th International Symposium on Environmental Geochemistry and we are
eager for you to have a successful and productive conference. You can rest assured that every member of
the Organizing Committee will see to accommodating your needs. Details of the scientific program and
social events are given in the following pages. If you need assistance or have any questions, please feel free
to go to the Registration Desk or ask any Organizing Committee member.

The support from sponsors, exhibitors, and attendees is gratefully acknowledged. A special thank
you is extended to the Association of Exploration Geochemists, the Society for Environmental
Geochemistry and Health, and the International Association of Geochemistry and Cosmochemistry for their
interest and financial support. The United States Geological Survey also gave significant financial support
in allowing members of the Organizing Committee time to devote to the Symposium.

The Organizing Committee

This proceedings volume is published as U.S. Geological Survey Open-File Report OF97-496. Literature citations can appear as
follows:

Amacher, M.C., Kotuby-Amacher, J., and Brown, R.W., 1997, Reactions and transport of copper in headwater
streams receiving acid rock drainage, in, Wanty, R.B., Marsh, S.P,, and Gough, L.P,, eds., 4th International
Symposium on Environmental Geochemistry Proceedings: U.S. Geological Survey Open-File Report OF97-
496, 100 pp.

& USGS

science for a changing world

United States The Association of Society for Environmental International Association of
Geological Survey Exploration Geochemists Geochemisty and Health  Geochemistry and Cosmochemistry
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4th International Symposium on Environmental Geochemistry
Conference

October 5 - October 10, 1997

Vail Cascade Hotel & Club
Vail, Colorado

GENERAL INFORMATION

ACCOUNTS—AIl incidental expenses for items not covered by your registration fee are your responsibility and must be
settled directly between you and the Hotel. These expenses include items such as: meals, telephone calls, room service, bar bill,
additional accommodations, golf green fees, etc.

ACUTE MOUNTAIN SICKNESS—Please take the time to read the Colorado Altitude Research Institute information
included in your registration bag. Vail Valley starts at 8,000-foot (2500-m) elevation, with surrounding terrain rising higher.
Depending upon the altitude, 20 to 30% of all visitors from sea level have one or more symptoms of acute mountain sickness.
The Organizing Committee would like your stay to be safe and enjoyable.

Increase Fluid Intake

Decrease Salt Intake

Moderate Your Physical Activity

Eat Low Fat Meals

Reduce Alcohol and Caffeine Consumption
Feeling Lousy? Seek Help through Hotel
Have Fun!

AN N N N N N N

CASCADE ATHLETIC CLUB—For a nominal daily usage fee of $12.00 ($20/4 days, $30/week), delegates have privileges
to the sports, fitness, and health facility. Located adjacent to the Hotel, the Club provides a variety of spa and recreation facili-
ties including indoor/outdoor tennis, racquetball, squash, basketball, aerobics, Nautilus equipment, steam rooms, and more.
Passes can be purchased at the front desk.

HOTEL CHECK-IN AND CHECK-OUT TIME—Hotel check-in time is 4:00 p.m. on day of arrival and check-out time is
12:00 p.m. on day of departure or Friday, October 10. Luggage may be stored at the front desk. Delegates staying in their rooms
beyond check-out time will be charged for an additional room night.

MESSAGE CENTER—A message center will be maintained in the Centennial Foyer for the convenience of conference
attendees. Incoming messages for attendees will be posted on individual room phones or the message center board, near the
Registration Desk. To call the center, dial 970-476-7111 and ask for the 4th ISEG Message Center.

NO SMOKING—For the comfort of all, please refrain from smoking in the meeting rooms, eating areas, and foyer.
BUSINESS CENTER—Fax, photocopying, or transparencies. Check at Hotel Registration Desk.

EXHIBITS—The 4th International Symposium on Environmental Geochemistry will feature an exhibition of scientific
equipment, accessories, and supplies. Exhibits will be located in the Centennial Foyer. Exhibits will be open Monday, Tuesday,
Thursday, and Friday during conference hours with coffee and soft drinks served each day during breaks.

EXHIBIT HOURS: Monday, October 5 9 a.m. to 8 p.m.

Tuesday, October 7 9am.-5p.m.
Thursday, October 9 9 a.m. - 6:30 p.m.
Friday, October 10 9 a.m. - 12 noon

ORAL PRESENTATIONS—The Conference Center Centennial Ballroom will be the site for all lectures.

Because of the parallel sessions, Session Chairs have been asked to keep strictly to the schedule time table, which allows 20
minutes for presentations. Authors are requested to make themselves known to the Session Chairs before the session begins.

Speakers will be able to preview their slides in the Goldenrod Suite. Viewers will be available.
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POSTER PRESENTATIONS—Posters will be on display in the Rocky Mountain Ballroom Sunday evenings through Friday
morning. Authors will be asked to attend their posters during the Monday mixer and Thursday social hour. Session 1, 3, 5,7, 8,
and 10 authors may put up their posters between 3:00 and 5:30 p.m. on Sunday and should take them down before noon on
Wednesday to ensure that the boards are available. Session 2, 4, 6, and 9 authors may put up their posters Wednesday afternoon
and should take them down by 1:00 p.m. on Friday.

REGISTRATION—Registration Badges are required for admission to all technical sessions, exhibits, and functions. The
appropriate badge is required for admittance and will be checked at the entrances of all activities. Everyone attending the
Conference, including speakers and exhibitors, is required to register. Advance registration pickup and on-site registration will
be conducted during the following hours:

Sunday, October 5 .......ccvesenruennne 1 p.m. to 6 p.m. Lobby Terrace
Monday, October 6 .......ccccceereeenenne 7 a.m. to 5 p.m. Centennial Foyer
Tuesday, October 7 .....ccoeieereerreenns 8 a.m. to 5 p.m. Centennial Foyer

Later registration will be available.

REGISTRATION FEE—The registration fee is $325. This includes the published program with abstracts, refreshments
breaks, opening reception on Sunday, October 5, and banquet on Thursday, October 9, and all other social functions. One-day
passes will be available for attendance at the presentation sessions and refreshments breaks for $150 per day. Students may
register for $100 with a valid student card (excludes banquet); spouses for $100 (social functions including banquet).

SESSION CHAIRS—Please meet briefly with the Organizing Committee on Monday, October 6 at 12 noon in Centennial
ABCD.

SHUTTLE BUS—The Hotel operates a complimentary shuttle from 7 a.m.-12 midnight to Vail Village and LionsHead for
general guest use. Shuttles operate on 20-minute intervals, depending on distance and weather conditions. Van transportation
from the Hotel to Denver International Airport is available from Colorado Mountain Express at Tel: 1-800-525-6363. When
making your reservation, mention the special group code “4th ISEG” and receive a discount.

SOCIAL FUNCTIONS
Opening Reception—Sunday, October 6, from 6:00-8:00 p.m. in the Cascade Ballroom.

Mixer (in conjunction with Posters)—Monday, October 7, from 5:30-7:00 p.m. in the Centennial Foyer.
Social Hour (in conjunction with Posters)—Thursday, October 9, from 5:30-6:30 p.m. in the Centennial Foyer.

Banquet—Thursday, October 9, from 6:30-8:30 p.m. in the Cascade Ballroom.
Please notify the Organizing Committee by Monday evening if you have any special food requirements for the banquet.

A presentation for guests on Vail Valley activities will be given by the Hotel concierge in the Lobby Terrace from 9:00-10:00

a.m., Monday, October 6. Recreation information will be available at the Conference Registration Desk Monday during the
lunch break and during the mixer.

vi
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FOOD SERVICE—Breakfast will be available between 6:30 and 8:00 a.m. in the Cascade Ballroom every morning. Lunch
will be served from 12:00 noon to 1:40 p.m. in the Cascade Ballroom. Refreshments will be served during the morning and
afternoon breaks in the Centennial Foyer, where the exhibits will be displayed.

MENU—(AIl prices include tax and gratuity)

Breakfast options October 6-10

A la Carte Quick breakfast

COMTRE vttt ettt et e et eassatesrt e s e e ssenaesasesnons $2.00
JUECE .ot e e e et e eeeeeeane s e e e eeesee e e et e e ene e eeaeeanens $2.00
BAZEL ..ottt $3.00
Muffin, Danish, Doughnut ...........c.cccoviiinininiiiencncerceeeeee, $2.00
Full Continental breakfast ...............ocooviiiiiiiiieie e $11.00

Coffee, juice, fresh fruit, cold cereals, breakfast breads, Danish, muffins, toast, hard breads, and international and domestic
cheeses.

Full Buffet Breakfast .......c.ccceoveiiirieienriieereeeicteeer e et eeeeeens $13.00
includes all of the above plus fluffy scrambled eggs, Colorado hash browns, sugar cured bacon or country sausage, and a
daily griddle item.

Lunch option Monday, October 6

Ttalian Pasta BUffet ........cccooovveiiiiiiriieieeeeeceec e $13.00
Two pastas, tomato basil and alfredo sauce, Caesar salad, garlic bread, Chef’s choice of Italian dessert, and iced tea.

Lunch option Tuesday, October 7

Executive Deli Buffet.........oooeiiiiiiieeeeeeeeeeeeeee e e $13.00
Assorted cold cuts, soup du jour, assorted cold salads, appropriate condiments, tossed salad with two dressings, breads,
brownies, and iced tea.

Lunch option Thursday, October 9
Mountain Grill Buffet

Grilled hamburgers and hot dogs, corn on the cob, cowboy beans, tossed salad, fresh lettuce and tomato, appropriate
condiments, fruit cobbler, and iced tea.

Lunch option Friday, October 10
Mexican Madness Buffet ............coooininiiieiiiiiee e $13.00

“Build-your-own-taco-station” with flour and corn tortillas, ground beef, shredded cheese, diced fresh tomatoes, onions,
peppers, sour cream, guacamole, etc., tossed salad, sugared churros, and iced tea.

vii
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MEETING AND BANQUET FACILITIES

ROCKY MOUNTAIN BALLROOM
First Level

RoomA RoomC

Room B | RoomD
| - ‘ :
| Ill LI 1

Rocky Mountain Foyer
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CONFERENCE CENTER
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Room F
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Access to
Conference Center
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Centennial Foyer from Main Hotel
Second Level
MAIN HOTEL
THEATERS MEETING SUITES
Second Level
Columbine
~ Suite
| Cascade
— Auditorium I
Theater C
e—1——— Executive C
p—— Screening Room
== Goldenrod
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CALENDAR OF EVENTS

SUNDAY, OCTOBER 5, 1997

9:00 a.m.- 5:00 P, ..oviiiiii e Global Baselines Meeting ...........ccccceveeveeeenne Centennial B

9:00 a.m.- 5:00 P.IN. ..ociiiiiiiie e SEGH Meeting .....c.cccoeceverveinenvvceneninn. Centennial C

9:00 a.m.- 5:00 P weoiviieiee e Acid Forming Materials Workshop ............cc....... Centennial E

1:00 pm.- 6:00 P oo Registration .........ccccovvevvmieccnirinnnanne. Lobby Terrace

1:00 pom.- 5:00 P e Geochemical Data Workshop ........cccccceceeeee Centennial F

3:00 p.m.- 5:30 P ceeieee s Poster (Sessions 1, 3, 5, 7, 8, 10) and Exhibit Setup........ Rocky Mountain Ballroom

and Centennial Foyer

6:00 p.m.- 8:00 P i Opening Reception........cccccecveueerrccrueennee Cascade Ballroom
MONDAY, OCTOBER 6, 1997

6:30 a.m.- 8:00 @M. .cccoiiiiiii e Breakfast on your own .......ccecereciinienens Cascade Ballroom

7:00 am.- 5:00 P oo Conference Registration ........c..cocoveveeeeennen. Centennial Foyer

7:00 a.m.- 5:00 . oo Speaker Ready Room.........cccooocvceccnnnnnenn Goldenrod

8:00 a.m.- 8:00 p.m. .cccociiiiiiiiiie Poster Session (1,3, 5,7, 8, 10) .ccoevevenrnnnnnnne. Rocky Mountain Ballroom

8:20 am.-10:00 am. ...ocooiiiic General Session .........ccvvverievenrerirenrinnen Centennial ABCD

9:00 a.m.-10:00 am. ..o Vail Valley activity presentation ..........c..cceeu.. Lobby Terrace

9:00 a.m.- 8:00 PN ceoiniiiiiee s EXhibits «.oocoreenvireeririeercereeerenceens Centennial Foyer

10:00 a.m.-10:20 @M. .oeceiiiiiiireceeee e Refreshment Break .......cccccceevvvvvreeenennne. Centennial Foyer

10:20 2.m.-12:00 NOON ..oeeeiriiiiiiiieie e Session 1-1to 1-4 ..o, Centennial ABCD

10:20 2.m.-12:00 NOON ...cveviiiiiiiciiceere e Session 2-1 10 2-4 ..o, Centennial EF

12:00 noon- 1:40 Pm. «c.ooceeiiiiniieciecrcceee e Lunch on your own ......coceevvvvermvevccnnees Cascade Ballroom

12:00 noon- 1:40 pm. .ccecoviiiiiiiiccceceeee e Tourist Information—Reg. Desk ....................... Registration Desk

12:00 NOON ..ttt Chairperson meeting ......c.coccoveeeercvcencenns Centennial ABCD

1:40 pomi- 3:20 Pl e Session 1-510 1-9 ..o, Centennial ABCD

1:40 pmi- 3:20 Pl oo Session 2-5t0 2-9 .o Centennial EF

3:20 - 3140 PNl e Refreshment Break ........ocoeeeeveneenencinnens Centennial Foyer

3:40 pm- STI0O P o Session 1-10t0 1-13 ... Centennial ABCD

3:40 pm- S:10 PN v Session 2-10t0 2-13 ....ooovviecievceeincenne Centennial EF

5:30 pmi- T:00 Pl i MIXET ccovvveirecrienirnerecee e Centennial Foyer

5:00 pomi- 6:30 Pan o Tourist Information ........cc.cccoiinieennne. Main Centennial Foyer

TUESDAY, OCTOBER 7, 1997

6:30 am.- 8:00 @M. ...ooociiiiiii e Breakfast on your OWn .........coveevvernveneennenne Cascade Ballroom
7:00 a.m.- 5:00 P .eociiiinii e Speaker Ready Room.......c.cceceivuinncnicnenee. Goldenrod

8:00 a.m.- S:00 P, coceii e Registration .........ccccceveeevvenrencrceenene Centennial Foyer
8:00 a.m.-10:00 a.m. ...ccovriviiiii e Session 3-1t0 36 .oovvviecireeieeeeee Centennial ABC
8:00 a.m.-10:00 am. .cooviiiiii e Session 4-1 10 4-6 ....oevreviinceiiniccnne Centennial D

8:00 am.- 5:30 P, oo Poster Session (1,3,5,7, 8, 10) ccccevvverveeenneeen. Rocky Mountain Ballroom
9:00 a.m.- 5:00 PN cooiiiiiiiie e Exhibits ....cccooveiiieiiiiiieecee Centennial Foyer
10:00 a.m.-10:20 .M. eooiiiiiiiicec e Refreshment Break .........cccoeeereeieevennnne. Centennial Foyer
10:20 a.m.-12:00 NOON .c.oovveeiriiiiriccnirecerccereaee Session 3-7 0 3-10 ..cocervecivcniiiieeceee Centennial ABC
10:20 a.m.-12:00 NOON ..coveiiiieiieieeeceee e Session 4-7 t0 4-10 ..cc.ooeereiieeeeene Centennial D
12:00 noon- 1:40 PN, ..oceeiiiiiiiiieeeceee e Lunch on your own .......cccooevveeiniccnane Cascade Ballroom
1:40 pomi- 3:20 Pl et Session 3-11 t0 3-15 ..o Centennial ABC
1:40 pomi- 3:20 P e Session 4-11 t04-15 ..ooeririiicecee Centennial D

3:20 pomi- 3:40 PNl et Refreshment Break .........cccocoovvininnnnnene Centennial Foyer
3:40 pomi- S:T0 PN e Session 3-16t0 3-19 ....oocviiviieee Centennial ABC
3:40 pm- S:10 P Lot Session 4-16t0 4-19 ...oovveiniiiiieiene Centennial D

5:30 pomi- 7:00 P oo SEGH Business Meeting .........cccooveeecnenene. Centennial E
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WEDNESDAY, OCTOBER 8, 1997

6:30 a.m.- 8:00 A, ..o Breakfast on your own .........cccececvecninnnann. Cascade Ballroom
Field Trips
3:00 a.m.-12:00 NOON ...ccovvvieieiieereene Poster Take Down (Sessions 1, 3, 5,7, 8, 10)............. Rocky Mountain Ballroom
9:00 a.m.- 5:00 Pt cooeveniiieicireee e Global Baseline Meeting .......c.ccoceevereecennnn. Centennial E
12:00 noon- 5:00 p.m. ..coeeviiiniciiiiinie e Poster Setup (Sessions 2,4, 6,9) .....ccccevrrenncne. Rocky Mountain Ballroom
1:00 p.m.- 5:00 pom. oo International Geoscience and......................... Centennial F
Health Working Group
THURSDAY, OCTOBER 9, 1997
6:30 a.m.- 8:00 2. oo Breakfast on your own .......c.cccoovieeieienean Cascade Ballroom
7:00 am.- 2:00 P i Speaker Ready Room.........ccccooevireennnnen. Goldenrod
8:00 a.m.- 5:30 P oo Poster Session (2,4,6,9) «oeovveeieiieiens Rocky Mountain Ballroom
8:00 a.m.-10:00 a.m. ...ooiiiii s Session 5-1 t0 5-6 .ooeeeeieierieereee Centennial ABC
8:00a.m.-10:00 2.1, ..ot Session 4-20 t0 4-25 ....o..ovoievereiereene Centennial D
9:00 a.M.- 6:30 PNl ceeovieriicctceee e EXhibits ..c.ooveeveeerireineiecceecenee Centennial Foyer
10:00 @.m.-10:20 @M. cooociriieiice e v Refreshment Break ........coceevveveneriinnnnene Centennial Foyer
10:20 a.m.-12:00 NOON ....coceeiriiiriiiiiricetereeeeee e Session 6-1 t0 6-4 ..o Centennial ABC
10:20 2.m.-12:00 NOON ...ccovvviiriicriirieeecencrcicreeneenene Session 8-1 10 8-4 ..c.c.ccovvvuiiivirnirnnen Centennial D
12:00 noon- 1:40 Pum. ..c.oovveeiiiiieccieeecereee e Lunch on your own ........cccccevvvcenerncnene Cascade Ballroom
1:40 pomi- 3:20 PNl it Session 6-5tp 6-9 ..o, Centennial ABC
1:40 pomi- 3:20 Punl. et e Session 8-5108-9 ... Centennial D
3:20 pomi- 3:40 PaInl. e Refreshment Break......cccooveininicnenccnene Centennial Foyer
3:40 p.mi- 5:10 Pl e Session 6-10t0 6-13 ..o Centennial ABC
3:40 p.m- SII0 P o Session 8-101t0 8-13 ..o Centennial D
5:30 prm- 6:30 PuIn. e AEG Business Meeting ........ccccocoveevneencnne. Cascade Ballroom
5:30 pmi- 6:30 Pl i e Social Hour ....cocooeeiveeiriicnneeee, Rocky Mountain Foyer
6:30 .- 8:30 PN e Banquet .......ccoceeeeiiicnininciicnecnne Centennial Ballroom

FRIDAY, OCTOBER 10, 1997

6:30 am.- 8:00 2. .o Breakfast on your own ... Cascade Ballroom
7:00 a.m.- 2:00 P coovieice e Speaker Ready Room........c.cccoeiiiennnene. Goldenrod
8:00a.m.-10:00 2.Mm. ...oceooviiiiieeeeee AEG Council Meeting ........cccccccceererrnnnene Lobby Terrace
8:002.m.-10:00 2.M. .o Session 5-7 0 5-12 .cccocevvceenieiiiieenee Centennial ABC
8:00a.m.-10:00 8.M. .cooeeiiiiiiiieeee e Session 7-1 t0 7-6 c..ooveeeveeeceecec, Centennial D

8:00 am.- 5:30 pm. coiiii s Poster Session & Take Down (2,4, 6,9)................. Rocky Mountain Ballroom
9:00 2.m.- 12:00 NOON ... EXhibits ..ccccocvvevieieceiieercnene Centennial Foyer
10:00 a.m.-10:20 2.M. ceoiiiiiicciccee e Refreshment Break ........cccoceveniniininnnne Main Centennial Foyer
10:20 a.m.-12:00 NOON ...oevviiiiiiereicrereeereeeee et ee e Session -1 10 9-5 ..o Centennial ABC

10:20 a.m.-12:00 NOON ..ceovimiiiiiriirerereee e Session 10-1t0 10-4 ..o, Centennial D

12:00 noon-12:30 P.In. ..covvviieeeercrcciee e e Closing General Session .........ccoccocecueevennene. Centennial ABCD
12:30 PaIl. ettt Lunch on your own .....c..ccccoevveeeenenene Cascade Ballroom
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WORKSHOPS—SUNDAY, OCTOBER 5

Acid-Forming Materials and Land Reclamation Centennial E
9:00 a.m. - 5: 00 p.m. Scott Fisher Fee: $75

River Bend Assoc.

The workshop will provide the participant with an overview of the importance and types of pre-disturbance planning proce-
dures. It will discuss methods of mitigation of acid forming materials (AFM) resulting from mining and related forms of drastic-
land disturbance. Emphasis during the program will be placed on the identification of AFM and its proper handling during the
mining operation. Integration of mining procedures with reclamation plans will be stressed. The limited potential for ecosystem
reclamation where AFM contamination has taken place is an important thesis that will be stressed throughout the program.

Elements of the course will include a broad introduction, a discussion of pyrite and related mineral formation, processes
associated with the weathering of pyrite, impact of acid plant growth media on land reclamation, and acid mine drainage. In
addition, topics to be discussed include the sampling and analytical characterization of earthen materials potentially containing
AFM, mitigation of terrestrial and aquatic impacts from AFM oxidation, and a review of several case studies involving AFM in the
western United States.

Workshop leaders and their topical areas of expertise include: Dr. Terry Brown, Western Research Institute , Laramie, WY
(analytical, mitigation, agronomy, and case studies); Margaret Condron, formerly with the Office of Surface Mining, Denver, CO
(analytical, planning, agronomy); Scott Fisher, River Bend Associates and Arid Lands Reclamation Newletter, Medicine Bow, WY
(planning, analytical, mitigation).

Collecting geochemical data for both exploration and environmental purposes Centennial E
1:00 p.m. - 5: 00 p.m. Richard K. Glanzman Fee: $50
CH2M Hill,

L. Graham Gloss,
Colorado School of Mines
and
Jeff Jaacks
BHP Minerals

Data collected and analyzed for exploration purposes can be even more cost-effective and useful when it is used for environ-
mental purposes. The seminar provides exploration and environmental professionals with the information to acquire more useful
data for both purposes and to fulfill regulatory agency requirements. A few relatively minor changes can make exploration data
not only more accurate and precise, it can also make the same data useful for environmental purposes. This approach can be
used during reconnaissance but is intended for use on properties under serious exploration scrutiny.

Topics addressed in this four hour seminar include: definition of sampling objectives, orientation/background surveys,
methods of efficiently collecting appropriate data of various media, sampling representativeness, background/baseline issues,
analytical considerations/requirements, commercial standards versus site-specific standards (preparation/usefulness), statistical
analysis, and risk/liability considerations. Exploration case histories illustrate the usefulness and advantages of this approach.

Decisions made based on the exploration data can be significantly improved. However, of considerably greater importance,
the data can significantly reduce the cost and improve the effectiveness of environmental considerations. These considerations
involve not only future environmental evaluation(s) but also provide data to support more effective design/evaluation of mine
waste disposal to control and minimize environmental concerns.

Xi
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FIELD TRIPS

David B. Smith, Coordinator
All trips start and end at the Vail Cascade Hotel & Club. Departure times will be announced and posted. If you have not
pre-registered for a trip, on-site registration may be possible; check at the Registration Area, Vail Cascade Hotel & Club. All
participants will be accepted on a first-come, first-served basis.

Clear Creek Watershed—Wednesday, October 8

Clear Creek extends from the Continental Divide near the Loveland Ski Area to the confluence with the South Platte River
in metro Denver. Waters in Clear Creek are impacted by abandoned mines and dumps within the Colorado Mineral Belt and by
industrial and municipal wastewater, stormwater and sewer overflows, and accidental leaks and spilis of toxic substances. To
deal with these pollution issues, Clear Creek has a nationally recognized, award-winning watershed initiative underway. The
field trip will capture both the substance of the initiative as well as the spirit of the effort. Major sources of pollution such as
mine drainages and tailings piles will be visited as well as major cleanup sites using both active and passive treatment facilities.
The fee is $70, which includes a box lunch.

Leadville, Colorado—Wednesday, October 8
The historic mining town of Leadville sits near one of the world’s largest polymetallic replacement deposits. Since the
discovery of gold in 1858, more than $5.4 billion (1989 prices) of gold, silver, lead, and zinc have been extracted from ores in
the Leadville mining district. This large-scale mining also extracted its toll on the environment. In 1983, the town was declared
an 18-square-mile (46.6-square kilometer) Superfund site by the U.S. Environmental Protection Agency as a result of concerns
for impacts to water quality and human heaith due to heavy metal contamination. This field trip will explore the mining history
and current remedial activities in and around Leadville. The fee is $55, which includes a box lunch.

Eagle Mine—Wednesday, October 8

The Eagie Mine is an inactive mining and milling facility located on the Eagle River between the towns of Redcliff and
Minturn. Silver-lead and gold-silver ores attracted miners to the area in the late 1870’s. Lead-zinc sulfide ore was encountered
in the 1890’s with mining of zinc ore continuing until the early 1980’s. The environmental impact of more than 100 years of
mining and milling operations on the Eagle River and adjacent areas was very evident and caused the U.S. Environmental
>rotection Agency to place the site on its Superfund list in 1986. Since that time a remedial action plan has provided for
flooding of the mine workings, consolidation of eight tailings piles into one, placement of a multi-layer clean soil cap over the
remaining consolidated pile, and construction of a water treatment plant. This field trip will provide an overview of the aban-
doned mine site, its environmental and public health impacts, and the ongoing remedial actions. The fee is $35. Anticipated
duration is about 3 hours—no lunch will be provided.

Climax Molybdenum Mine—Wednesday, October 8

The Climax Mine is the world’s largest molybdenum mine and rests atop the Continental Divide at an altitude of 11,300 ft.
(3,440 m). Atthe headwaters of three drainages, the Eagle and Arkansas Rivers and Tenmile Creek, Climax was staked in the
late 1800’s for gold before uses of molybdenum had been developed. Gold was never recovered at the Climax Mine, but
production of molybdenum began in 1918. The mine is currently not in production, but a small staff is conducting care and
maintenance with reclamation and water management being major activities. Capping of tailing impoundments, water develop-
ment, and revegetation activities take place in the short construction season afforded by this extreme climate. Climax receives an
average of 260 in. (660 cm.) of snow annually and manages water discharges in excess of 200 million gallons (757,000 cubic
meters) per day. This field trip will provide the opportunity to learn about the history, geologic setting, and current environmen-
tal activities at the mine. The fee is $55, which includes a box lunch.

Upper Animas Watershed—Friday through Sunday, October 10-12
The Upper Animas Watershed, in the heart of the rugged San Juan Mountains of southwest Colorado, has been seriously

impacted from metals in sediments and surface waters. The upper basin was heavily mined for gold, silver, and base metals over
the past 120 years and thousands of inactive mine sites remain. The Animas River Stakeholders Group has developed a collabo-
rative process (involving local, State, and Federal agencies, mine corporations, land owners, and citizens) for characterizing the
sources of metals-related contamination throughout the watershed. The inactive mine sites are being characterized, evaluated for
remediation potential, and prioritized for cleanup. The field trip will focus on the Silverton area, the last remaining mine town in
San Juan country. Sites will be visited that demonstrate the extent of the existing problems as well as those that reflect pre-

1ning conditions. Presentations will be given on the history, geology, and ecology of the basin and the numerous geochemical,
biological, and physical habitat studies underway. A number of sites that are undergoing remediation will be viewed. The fee is
$310, which includes 3 lunches and 2 nights lodging—double occupancy.
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societies for their generous support of the 4th International Symposium on Environmental Geochemistry.

The United States Geological Survey (USGS) is the leading earth-science organization in the United States. Its mission,
since its creation in 1879, has been to investigate, analyze, and disseminate earth-science information needed to solve geological
and environmental problems, and to identify and assess resources. The USGS has a long tradition of providing accurate and
impartial information to all customers. The USGS conducts investigations and research in geology, geophysics, hydrology,
mapping, remote sensing, environmental hazards, environmental issues, and related disciplines. The USGS also conducts
mineral and energy resource assessment studies.

The Association of Exploration Geochemists (AEG) was founded in 1970 to provide an international forum for persons
working in the field of applied geochemistry. It is a professional, non-profit organization promoting interest in the application of
geochemistry to mineral and petroleum exploration, resource evaluation, environmental issues, and related fields around the
world. The AEG encourages membership and/or contributions from individuals or organizations working with or providing
geochemical data for a variety of uses including mineral exploration, analytical technology, computer processing, environmental
issues, agriculture, geobotany, biochemistry, and other applications. The AEG disseminates timely information on geochemistry
through its journal, the Journal of Geochemical Exploration and through its quarterly newsletter, EXPLORE.

The Society for Environmental Geochemistry and Health (SEGH) was founded in 1972 to provide a forum for scientists
from various disciplines (geology, biology, epidemiology, medicine, risk assessment, ecology, etc.) to study the relationship
between the geochemical environment and health and disease in plants, humans and animals. SEGH recognizes the importance of
this approach in opening the lines of communication between academia, industry and regulatory agencies. SEGH, through annual
conferences, our journal Environmental Geochemistry and Health, and Task Forces, provides our membership the opportunity to
address environmental geochemistry and health issues from their representative disciplines and, at times, conflicting points of view.

The International Association of Geochemistry and Cosmochemistry (IAGC) is affiliated with the International Union of
Geological Sciences and has been one of the preeminent international geochemical and cosmochemical organizations for over
twenty-five years. The principal objective is to foster cooperation in, and advancement of, geochemistry and cosmochemistry in
the broadest sense. This is achieved (1) by working with any interested group in planning symposia and other types of meetings
related to geochemistry and cosmochemistry; (2) by sponsoring publications in geochemistry and cosmochemistry of a type not
normally covered by existing organizations; and (3) through the activities of working groups which study problems that require,
or would benefit from, international cooperation.

The scientific thrust of IAGC takes place through its Working Groups (many of which organize regular symposia) and the
official journal APPLIED GEOCHEMISTRY. The interests of the Working Groups cover a wide spectrum of geochemical and
cosmochemical activities, including (1) geochemical prospecting; (2) water-rock interaction; (3) interaction between water and
living matter; (4) extraterrestrial geochemistry; (5) geochemistry of the earth surface; (6) geochemistry of isotopes; (7) thermody-
namics of natural processes; (8) cooperation in applied geochemistry-special training for the developing countries; (9) geochem-
istry of health and disease. Although partial financial support for the Working Groups comes from IAGC, most are self-sustain-
ing. Participants in the Working Groups may include geochemists who are not Individual Members of IAGC.
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Session Chairpersons

The 4th ISEG Organizing Committee thanks the session chairs named below for their contribution:

Session 1: Mine Drainage Formation and Geochemistry—
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Frank Manheim, Edeltrauda Helios-Rybicka, Joy Rae, and Martin Fey

Session 3: SEGH-Sponsored Session—Environmental Geochemistry and Health
Betsy Kagey, Iain Thornton, Brian Davies, and Ron Fuge

Session 4: Methods of Environmental Geochemical Monitoring, Modeling, and Mapping and
Use and Determination of Geochemical Baselines
Olle Selinus, Alina Kabata-Pendias, Jorg Matschullat, and Dave Smith

Session 5: Trace Substances, Ecosystems, and Bioavailability—A quatic/Atmosphere
Laurie Balistrieri, David Levy, John Gray, and Gianni Cortecci

Session 6: AGE-Sponsored Session—Environmental Geochemistry of Ore Deposits
Sherman Marsh, Eion Cameron, Robert Garrett, and Maurice Chaffee

Session 7: Environmental Analytical Techniques & Applications
Gwennyth Hall and James Crock

Session 8: Trace Substances, Ecosystems, and Bioavailability—Terrestrial
William Orem, Irina Stangeeva, Harald Piichelt, and Rama Kotra

Session 9: Remediation of Mining-Related Disturbances
Harry Posey and Suresh Kumar
Session 10: Natural and Man-Made Radiogenic Hazards

Rich Wanty and John Glendinning
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GUEST SPEAKERS

P. Patrick Leahy, Chief Geologist
U.S. Geological Survey
Reston, Virginia

Dr. P, Patrick Leahy was named Chief Geologist of the Geologic Division of the U.S. Geological Survey in 1995. He has been
with the U.S. Geological Survey since 1974, having served in various technical and managerial positions, including Chief of the
National Water-Quality Assessment Program.

Dr. Leahy was born in Troy, New York, in 1947. He holds undergraduate and graduate degrees in geology (1968) and geophys-
ics (1970) from Boston College. He received his doctorate in geology (1979) from Rensselaer Polytechnic Institute where he
specialized in regional ground water studies and hydraulics.

Dr. Leahy is a Fellow in the Geological Society of America and is a member of the American Geophysical Union and the
American Institute of Hydrology. He has received many awards and is active in numerous professional organizations. Currently
he is President of the International Association of Hydrogeologists.

Linda C. Gundersen

U.S. Geological Survey
Mineral Resources Program
Reston, Virginia

For the last 18 years, Linda Gundersen has worked as a geologist with the US Geological Survey. She is Coordinator of the Mineral
Resources Program which is a $58 million domestic program with a staff of 440 people and a $12 million international mission in
Saudi Arabia. She started with the USGS as a field assistant working on diverse projects in sedimentology, stratigraphy, and
economic geology. She spent 12 years conducting research and heading projects in the field of radionuclides—from determining
the origin of hard rock uranium deposits to studying radon, uranium, and radium in soil, rocks, and water, and eventually assessing
the geologic radon potential of the United States. In 1995, she took a temporary assignment as Coordinator of the Energy Program
and in 1996 became the Coordinator of the Minerals Program—overseeing a major reorganization. Currently she also serves ona
National Academy of Sciences Committee on Risk Assessment of Exposure to Radon in Drinking Water and on the Steering
Committee of the [IUGS-UNESCO Deposit Modeling Program. Her academic background includes undergraduate and graduate
work in structural geology and geochemistry at the State University of New York at Stony Brook and at the University of Colorado
in Boulder.

Alina Kabata-Pendias
Trace Element Laboratory
Pulawy, Poland

Professor Kabata-Pendias is Professor of Soil Chemistry and head of the Trace Element Laboratory of the Institute of Soil
Science and Plant Cultivation in Pulawy, Poland, where she has worked for over 30 years. She is an author of more than a
hundred publications on the occurrence of trace elements in natural and contaminated environments including the much-ac-
claimed book “Trace Elements in Soils and Plants” (CRC Press). Professor Kabata-Pendias also works in the Geological
Institute in Warsaw on the mobility of trace elements and on the alteration of minerals in weathered zones of various geological
formations. She has been involved in analytical and methodological studies on trace elements and clay minerals. Dr. Kabata-
Pendias continues to be very active in numerous scientific societies as both councilor and committee member.

Thomas J. Noel

Banquet Speaker

University of Colorado at Denver
Denver, CO

Dr. Noel is a professor of history at the University of Colorado, Denver who specializes in Colorado history. He has authored
over 60 publications including articles, books, reviews, and television scripts. He has won numerous awards for both his writing
and his teaching. He is a recognized expert on the mining camps and “Old West” flavor of Colorado. He is active in many
professional associations many of which are dedicated to the preservation of the architecture and culture of historical Colorado.
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EXHIBITORS

Paul Lamothe, Coordinator

The 4th International Symposium on Environmental Geochemistry thanks vendors for providing an opportunity to see

and discuss their products and services. The following exhibitors will be in attendance:
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ACZ Laboratories, Inc.

Canadian Certified Reference
Materials Project

Crystals Unlimited

Quanterra Enviromental Services, Inc.

Shepherd Miller, Inc.

U.S. Geological Survey

AEG

University of Cape Town
Department of Geological Sciences
Rondebosch, South Africa 7700

30400 Downbhill Drive
Steamboat Springs, CO 80487
(800) 334-5493

555 Booth Street
Ottawa, Ontario, Canada
K1A 0G1

(613) 992-1055

P.O. Box 5054
Golden, CO 80401
(303) 278-1218

4955 Yarrow Street
Arvada, CO 80002
(303) 421-6611

3801 Automation Way
Fort Collins, CO 80525
(970) 223-9600

Mineral Resources Program

12201 Sunrise Valley Dr., MS-913
Reston, VA 20192

(703) 648-6620

P.O. Box 26099

72 Robertson Road
Nepean, ON K2H 9RO
Canada
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4th International Symposium On Environmental Geochemistry — PROGRAM

SENIOR AUTHOR TITLE COUNTRY P/O* Oral: Poster
Session-  Dates

* tid

SPECIAL SESSION—Guest Speakers

Leahy P. Patrick (USGS Chief Geologist, Reston, VA—INVITED) The role of

environmental geochemistry in the U.S. Geological Survey USA 0
Gundersen  Linda C. (USGS Mineral Resources Program, Reston, VA—INVITED)

Environmental geochemistry—a vital component of the U.S.

Geological Survey Mineral Resources Program. USA 0
Kabata-PendiasAlina (Trace Element Laboratory, Pulawy, Poland—INVITED) Soil

parameters as a basis for the assessment of trace metal pollution  POLAND 0

Session 1. Mine Drainage Formation and Geochemistry
Session Chairs: Kathleen Smith and Jenny Webster (a.m.); Donald Runnells and Willard Chappell (p.m.)

Smith Kathleen S. Geochemical characterization of a fluvial tailings deposit along the

Arkansas River, Colorado, USA USA 0 1-1
Balistrieri Laurie S. A comparison of the geochemistry of water draining from adits and

tailings piles in the Coeur d'Alene mining district—information for

the geoenvironmental component of mineral deposit models USA 0] 1-2
Kelley Karen D. Natural acid drainage associated with shale-hosted Ag-Pb-Zn

massive sulfide deposits in the Brooks Range, northern Alaska, USA USA 0 1-3
Overly Bryan M.  Variations in chemical and bacterial species of acid mine drainage

affecting the Snow Fork drainage basin, Ohio—

the Esco #40 underground mine USA 0 1-4
Pearce Nicholas J.G.  Behavior of heavy metals and REE in acid mine drainage—

implications for the behavior of transuranic metals WALES UK o 1-5
Evangelou V. P. Influence of bicarbonate on pyrite oxidation USA o 1-6
Webster Jenny G. Trace metal adsorption onto schwertmannite (iron

oxyhydroxysulfate) in acid mine drainage systems ) N.ZEALAND O 1-7
stanton Mark R. Mineral crusts or microbial mats? Alteration of surficial mine

tailings in the Leadville District, Colorado USA 0 1-8
Hammarstrom Jane M. Formation of gossan and oxidation of sulfide ores as analogs

of oxidation of tailings piles USA 0 1-9
Odor L. Mobilization and attenuation of metals downstream of a base-

metal mining site in the Matra Mountains, northeastern Hungary USA 0 1-10
Lind C. J. In-situ alteration of minerals by acidic ground water resulting

from mining activities USA 0 1-1
Church Stanley Geochemical and lead-isotopic studies of the environmental

effect of mining at Summitville, Colorado USA 0 1-12
Fricke James Biotreatment of metal mine waste waters—case histories USA 0
Amacher M. C.  Reactions and transport of copper in headwater streams receiving

acid rock drainage USA P S-W-1
Bliss Linda N Buffering of acid rock drainage by silicate minerals USA P S-W-2
Gray Floyd Source chemistry and characteristics of intermittent stream waters

having low pH and elevated metal concentrations,

Patagonia Mountains, Arizona USA P S-W-3
Halbich Torsten Biogeochemistry of acid drainage from coal mining

operations in the Witbank area S. AFRICA P S-W-4
Lanyon Ruth Dispersal of arsenic by gold mining near Barberton, South Africa ~ S. AFRICA P S-W-5
Kempton J. H. Moisture and salinity limits on pyrite oxidation in semi-arid climates USA P S-W-6
Lee Gregory K. Geoenvironmental assessment of Montana—potential for acidic,

metal-rich drainage USA P S-W-7
Miller Rebecca A. Geochemistry and water quality prediction for skarn deposits

in the New World Mining District P S-W-8
Pride Douglas E. Identification and characterization of mine effluent in streams of the

Colorado mineral belt—the Snake River, Montezuma mining district USA P S-W-9
Ratsep Aavo The influence of mine-drainage formation on the geochemical and

hydrogeological state of the environment in Estonia ESTONIA P S-W-10
Ridley William 1. An integrated environmental geosciences project in the Santa Cruz

River drainage basin, southern Arizona USA P S-W-11

*Presentation type (O=oral; see program matrix for session number, date, and time. P=poster; see program matrix for session dates)
**Poster presentation times (S-W=Sunday - Wednesday; W-F=Wednesday - Friday)
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Session 2. Geochemistry of Fresh Water & Marine Environments
Session Chairs: Frank Manheim and Edeltrauda Helios Rybicka (a.m.); Joy Rae and Martin Fey (p.m.)

Geology and geochemistry of water and stream-sediment samples
of the upper Pecos River Wilderness area, eastern New Mexico
Lead and zinc contamination of sediments in Zoar Vlei,

Cape Peninsula, South Africa

Towards a contaminant model for Port Jackson—Sydney’s

main estuary

Metal fluxes and accumulation in lakes of Latvia

Hydrological explanation of the heavy metals concentration in
the Wyszogrod Island, Vistula River, Plock, Poland
Hydrogeochemical controls on trace element release from the
Penn Mine base metal slag dump, Calaveras County, California—
linking field, laboratory, and geochemical modeling studies
Mapping chemical contaminants in estuarine and coastal marine
sediments—new approaches to validating and using historical data
Metal release and recolonization characteristics of tailings in a
marine environment—a laboratory study and site demonstration
A geochemical investigation of the water and sediments of
Barber's Pan, North West Province

The application of the equilibrium partitioning method in surficial
sediments near a deepwater ocean outfalt off Malabar,

Sydney, Australia

Temporal variation in the concentrations and speciation of metals
in Peru Creek, Summit County, Colorado

Lacustrine records of heavy metal pollution—problems of dating
Contaminant dynamics in Port Jackson Estuary, Sydney, Australia
Metals in an estuarine system—sources and sinks

The determination of heavy metal fractions in estuarine sediments
Pollution of Czech freshwaters by trace elements

Impact of the Pb-Zn industry on the contamination of the
Przemsza River, Upper Silesia, Poland

Heavy metal contamination in dusts and stream sediments,
Taejon area, Korea

Unique ground water (karst) monitoring system as an important
tool of drinking water protection in Austria

Distribution of trace and major elements in surface sediments
from Coatzacoalcos River, Mexico

Low-water sediment in rivers of Belarus—origin, mineratogical
and geochemical composition, potential for use in

environmental assessments

Some approaches to the biogeochemical study of

contaminated river ecosystems

Lead isotope anomalies in Maar Lake sediments—

indications of extensive lead mining in the Northwestern Eifet
{(Germany) during the time of the Roman Empire

Monitoring marine pollution and determining paleoclimate:

the application of laser ablation ICP-MS studies to

marine bivalve molluscs

Heavy metals as indicators of anthropogenic pollution of

bottom sediments in Neva Bay

Modern shallow-water Fe-Mn concretions as an indicator of

the contamination of marine environments—a new type of
environmental geochemical monitoring
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Session 3. SEGH-Sponsored Session — Environmental Geochemistry and Health
Session Chairs: Betsy Kagey and Iain Thornton (a.m.); Ron Fuge and Larry Gough (p.m.)

Woodling John D. Recovery of brown trout (Salmo trutta) and brook trout
(Salvelinus fontinalis) populations in the Eagle River, Colorado,

USA during and following CERCLA recovery actions USA o) 3-1
Farago Margaret E. Exposure to platinum from vehicle catalytic converters and

possible health implications ENGLAND, UK O 3-2
Gauthier E. Relationship between Alzheimer’s disease and aluminum

speciation in drinking water—a case-control study in

Saguenay-Lac-St-Jean, Quebec (IMAGE Project) CANADA 0 33
Schaefer Joerg Emissions of platinum-group elements (PGE) from automobile

catalytic converters in soils along highways GERMANY 0 3-4
Thornton lain Risk assessment related to metals—the role of the geochemist ENGLAND, UK O 3-5
Kolker Allan Geochemistry of coals causing arsenism in Southwest China USA 0 3-6
McCaffrey Lewis P. Distribution and origin of fluoride in rural drinking water supplies

in the western Bushveld area of South Africa S. AFRICA 0 37
Rae Joy E. Pesticide adsorption onto aquifer sediments ENGLANDUK O 3-8
Gulson Brian L. Mobilization of lead from maternal skeleton during pregnancy AUSTRALA O 39
Hunt A. Source attribution of lead particles in pre- and post-lead paint

abatement interior dusts USA 0 3-10
Smith Barry Geochemical factors controlling infantile exposure to cerium

and its implications to the aetiology of of Endomyocardial

Fibrosis in Uganda ENGLANDUK O 3-11
Kavanagh P. J. Arsenic exposure in southwest England, UK—

significance for human health ENGLAND UK O 3-12
Hoogewerff  Jurian Use of archaeological bone in present-day baseline

human exposure studies NETHERLANDSO 313
Li Xiangdong Concentration and chemical partitioning of heavy metals in

road dusts and urban soils in Hong Kong HONG KONG O 3-14
Wang Yong Exposure of children to lead in the home environment—

a comparative study in Shanghai and Birmingham ENGLANDUK O 3-15
Zhang Fuquing Lead in the environment, China PR CHINA 0 3-16
Jooley Justin Soil chemical patterns possibly linked to Mseleni Joint

Disease among rural inhabitants in northern

Kwazulu-Natal, South Africa S. AFRICA 0 3-17
Heinrichs Gerold Natural arsenic in Triassic sediments as source of drinking

water contamination in Bavaria, Germany GERMANY 0 3-18
Li Shan-Fang The application of regional geochemical data in

environmental studies PR CHINA 0 3-19
Malkhazova  S. M. Methods of monitoring environmental health RUSSIA P S-W-12
Pearce Nicholas J.G. Vehicle related emissions of heavy metals and platinum group

elements in the urban environment—examples WALES UK P S-W-13
Hutchinson  E. J. Changes in urban geochemistry in Nottingham and

Birmingham between 1982 and 1997 ENGLANDUK P S-W-14
Bieniulis Carol Evaluation of baseline sails geochemistry in support of

environmental health studies in the Rocky Mountain Region USA P S-W-15
Cameron Eion M. Recent (1930's) natural acidification and fish kill in a lake that was an

important food source to the population of Akulivik, northern Quebec CANADA P S-W-16
Cunha F. G.  The application of geochemical data to environmental concerns

in the Minas Gerais State, Brazil BRAZIL P S-W-17
Martin Lori M. Allozyme variation upstream and downstream of metal contaminants

in the brown trout (Salmo trutta) and caddis fly

(Arctopsyche grandis) in Clear Creek, Colorado, USA USA P S-W-18
Zhang Licheng Environmental geochemical features in the coal mine areas in China PR CHINA P S-W-19
Fordyce F. M. Geochemistry and human selenium imbalances in China ENGLAND, UK P S-W-20
De Lima Edmilson  S. Trace-element contamination in the environment of Recife

metropolitan area, Perambuco, Brazil BRAZIL P S-W-21
Kralik Martin Fine dust (PM10) composition in a major city—mineralogy,

lead-isotope and PAH-composition in Vienna AUSTRIA P S-W-22
Bashkin Vladimir  N. Biogeochemical heavy metal regionalization and human

risk assessment RUSSIA P S-W-23
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Wang Yanxin Remediation of high fluoride groundwaters from arid regions using

heat-treated soils: a column experiment study in Xinzhou, China PR CHINA P S-W-24
Hoogewerff  Jurian Quantification of environmental exposure vectors by

geochemical methods NETHERLANDSP S-W-25
Tristan E. Application of exposure assessment models to Shipham, Somerset,

UK—an area with soil contaminated by lead and cadmium ENGLAND, UK P S-W-26

Session 4. Methods of Environmental Geochemical Monitoring, Modeling, and Mapping and
Use and Determination of Geochemical Baselines
Session Chairs: Olle Selinus and Alina Kabata-Pendias (a.m.); Jorg Matschullat and Dave Smith (p.m.)

Talbot D. K. A comparison of field and laboratory analytical methods of radon-

potential mapping in areas with and without glacial drift coverage ENGLAND UK O 4-1
Chaffee Maurice  A. Discriminating between natural and anthropogenic anomalies in

the surficial environment in Yellowstone National Park, Idaho,

Montana, and Wyoming USA 0 4-2
Ander E. L. Temporal variability in the geochemistry of waters from

abandoned coal mines, County Durham, United Kingdom ENGLANDUK O 4-3
Swennen Rudy Unravelling the degree and the history of environmental poliution

based on the evaluation of vertical geochemical profiles in

overbank sediments BELGIUM 0 4-4
Selinus Olle Integrating GIS and multivariate statistics in environmental

geochemistry SWEDEN 0 4-5
Wang Bronwen Trace Elements in the Kuskokwim River, Alaska USA 0 4-6
Van Tienhoven Mieke Baseline survey of air poilution impacts on soil and water quality

in Mpumalanga Province, South Africa S.AFRICA (0] 4-7
Hudson-EdwardsKaren A The use of Holocene floodplain sedimentary sequences

for geochemical mapping ENGLANDUK O 4-8
Russ Jon A new paleoclimate indicator based on AMS C dates of biogenic

whewellite USA 0 4-9
Posey Harry Establishing pre-disturbance water quality standards in areas of

natural acid-metal contamination, upper Alamosa River,

southern Colorado USA 0 4-10
Caron Francois A large-scale laboratory experiment to determine the mass

transfer of CO:from a sandy soil to moving ground water CANADA 0 4-11
Dodds Heather A Classifying and mapping the sensitivity of South African

highveld soils to acidification S. AFRICA 0 4-12
Matschuilat  Jorg Crustose lichens—capable of monitoring the atmospheric

deposition of trace elements and organohalogens? GERMANY (0] 413
Zielinski Robert A Uranium and uranium isotopes as tracers of nutrient addition—

a case study in south Florida USA 0 4-14
Reimann C. The “Kola Ecogeochemistry” Project NORWAY 0 4-15
Runnells D. D. Determination of natural background concentrations of dissolved

components in water at mining, milling, and smelting sites USA 0 4-16
McMartin I Distribution of trace metals in soils near the base metal smelter

at Flin Flon, Manitoba—natural and anthropogenic enrichments

from a remote single point source area CANADA (0] 4-17
de Bruin D. Environmental applications of the regional geochemical mapping

of soils and stream sediments in South Africa S.AFRICA 0 4-18
Seal, Il Robert R. Stable isotope characteristics of waters draining massive sulfide

deposits in the eastern United States USA (¢} 4-19
Smith Barry High resolution baseline mapping of hydrochemical processes

and their correlation with geochemical anomalies and anthropogenic

activities—Wales and Welsh borders ENGLANDUK O 4-20
Wawrzynski  Alecia L. The utilization of high spectral resolution imagery and field

spectra for the detection and monitoring of mining sites USA 0 4-21
Magnuszewski Artur Ground truth versus a GIS model—the ground water quality of the

Vistula River floodplain near the city of Plock, Poland POLAND 0 4-22
Hirner A V. Testing contaminant mobility in soils and waste materials GERMANY 0 4-23
Tarvainen Timo Delineating risk areas of contaminated ground water using )

geochemical databases FINLAND 0] 4-24
Holmes Charles Ecological changes in Florida Bay—can we tell when it happened? USA 0 4-25
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Birke Manfred Environmental geochemistry in the surroundings of the central

waste deposit of Berlin GERMANY P W-F-14
Matschullat  Jérg What is backgound? A statistical approach, introduced with data

for the Baltic Sea GERMANY P W-F-15
Lin Zhixun Investigation of the environmental impact from industry wastes

deposited in an urban area of Falun, Sweden SWEDEN P W-F-16
McNeal James M.  The spatial reliablity of geochemical maps USA P W-F-17
Bonham-Carter G. F. Mass-balance study of the Flin Flon smelter emissions—

calculations on metals in humus in the Flin Flon-Snow Lake region,

Manitoba and Saskatchewan CANADA P W-F-18
De Vivo Benedetto Environmental geochemical mapping in Sardinia, ltaly ITALY P W-F-19
Fuge Ron Temporal and spatial variations in the chemistry of ochres derived

from an abandoned metalliferous mine WALES UK P W-F-20
Havis Robert N. Leaching of contaminants from an aggregate USA P W-F-21
Jerz Jeanette K. Laboratory leaching behavior of an Arkansas River fluvial tailings

deposit, Leadville, Colorado USA P W-F-22
Jordan David L. Geochemical transport modeling of mine tailings pore water USA P W-F-23
Kapinus Evgeny | Environmental monitoring of geochemical changes in ash-dumps

and silage-heaps UKRAINE P W-F-24
Komov Igor L. Environmental geochemical mapping in the Ukraine UKRAINE P W-F-25
Locke W. W. Comparison of the measured and modeled geochemical

composition of a Nevada pit lake USA P W-F-26
Luukkonen A Regression methods in bedrock groundwater composition

estimation from hydrogeological parameters FINLAND P W-F-27
Mukherjee P. K. Heavy metal distribution and environmental status of

Doon Valley soils, Uttar Pradesh, India INDIA P W-F-28
Niskavaara  Heikki The use of two leaches in environmental geochemical mapping

to assess the concentration and mobilities of elements in soils FINLAND P W-F-29
Reimann C. A geochemical atlas of the central parts of the Barents region NORWAY P W-F-30
Roulier Leanne M.  Asurvey and analyses of the oxygen and carbon isotope

composition of selected shells from core tops at five locations

in Florida Bay USA P W-F-31
Shakhverdov V. Principles of landscape geochemical map composition and

landscape geochemical zonality of the Aral Sea rim RUSSIA P W-F-32
Staines Russell Small scale spatial relationships between geology, stream water

chemistry and stream sediment chemistry in smalf

upland catchments ENGLANDUK P W-F-33
Talbot D. K. Radiometric risk mapping using existing geoscience datasets ENGLANDUK P W-F-34
Turner David R. Perched water zones in arid environments—geochemical constraints

on hydrological modeling for high-level radioactive waste disposal USA P W-F-35
Birke Manfred Geochemical mapping in the new Federal States of Germany GERMANY P W-F-36
Wen Dongguang Possibilty of geological disposal of CO-—results from

geochemical modeling PR CHINA P W-F-37

Session 5. Trace Substances, Ecosystems, and Bioavailability — aquatic/atmosphere
Session Chairs: Laurie Balistrieri and David Levy (Thursday a.m.); John Gray and Gianni Cortecci (Friday a.m.)

Gray David J. Acid/saline ground waters in the southern Yilgarn Craton,

western Australia AUSTRALIA O 51
Varsanyi Iren Contamination of ground water in a varying hydrogeochemical

environment, southeast Hungary HUNGARY 0 5-2
Bourg Alain C.M. Solubility of heavy metals in relation to the geological context—

a theoretical approach FRANCE 0 5-3
Edwards Robert J. The development of a biological toxicity based test for water quality ENGLAND, UK O 5-4
Rasmussen  Pat E. Emissions of mercury to the atmosphere—natural sources

and pathways CANADA o) 5-5
Dinelli Enrico Isotopic and chemical compositions of rain and snow

precipitation at Bologna, ltaly ITALY 0] 5-6
Lee Jin-Soo Dispersion and enrichment of potentially toxic elements in areas

underlain by black shales and slates in Korea KOREA o) 57
Levy David B. Geochemistry of arsenic and fluorine in shallow ground water—

eastern Owens Lake, California USA 0] 5-8

omagalski  Joseph L. Mercury occurrence, transport, and speciation in the
Sacramento River Basin, California USA 0 5-9
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Fannin Craig A study of the rare earth elements in aqueous carbonate and

chloride systems ENGLAND, UK O 5-10
Montoroi J. P. Aluminum and iron mobility in an acid sulfate environment and

consequences for the local population—the case of the Lower

Casamance (Senegal) FRANCE 0] 5-1
Gurrieri J. T. Distribution of metals and effects on aquatic biota in the upper

Stillwater River Basin, Montana USA 0 5-12
Bourg Alain C.M. Migration of heavy metals away from landfills in leachate—

observations at the near- and far-field scale FRANCE P S-w-27
Bezuidenhout Nico Chemical and mineralogical changes associated with leachate

production at Kriel power station ash dam,

Mpumalanga, South Africa S. AFRICA P S-W-28
Harck Terry Denitrification of nitrate-rich ground water entering Verlorenviei

Lake on the west coast of South Africa S. AFRICA P S-W-29
Gray John E. Environmental geochemistry and mercury speciation of abandoned

mercury mines in southwestern Alaska USA P S-W-30
Hall G. E.M. Preservation of arsenic species in natural waters CANADA P S-W-31
Kedziorek Monika  A.M. Solubilization of heavy metals (Cd, Ni, Pb) during the percolation

of the chelating agent EDTA through polluted soils and sediments ~ FRANCE P S-W-32
Magiera Tadeusz The connection of some heavy metals with the magnetic phase

of fly ash from two Polish thermal power plants POLAND P S-W-33
Tagutschi Yuhsaku Ground water flow system estimated by water quality JAPAN P S-W-34
Finch Steven T Identification of arsenic-rich ground water using geochemical

signatures and geophysical log analysis, Albuquerque, New Mexico USA P S-W-35
Yao Huan Environmental and hydrogeological problems caused by over

exploitation of geothermal ground water in coastal cities of

south-eastern China—a case study in Fuzhou Basin PR CHINA P S-W-36
Guerin Marianne Application of a three dimensional coupled transport and

equilibrium chemistry model to the fate and transport of

contaminants in the Konigstein Uranium Mine AUSTRALIA P S-W-37
Guerin Marianne Coupling three dimensional transport with geochemistry—

MT3D and PHREEQE AUSTRALIA P S-W-38

Session 6. AGE-Sponsored Session — Environmental Geochemistry of Ore Deposits
Session Chair: Sherman Marsh and Eion Cameron (a.m.); Robert Garrett and Maurice Chaffee (p.m.)

Loukola-Ruskeeniemi Kirsti Natural analogue for bedrock pollution—environmental impact of

Ni-Cu-Zn-rich black shales at Talvivaara, Finland FINLAND o 6-1
Berner Zsolt Manifold heavy metal and As contamination by a German

Zn-Pb deposit with a two thousand year-old mining history GERMANY 0 6-2
Rytuba James J. Environmental geochemistry of mercury deposits in the

Coast Range mercury belt, California USA 0 6-3
Steele Kenneth F. Comparison of ground water chemistry from the carbonate

platform region of the Ozark Mountains, USA USA 0 6-4
Kiassen Rodney  A. The effects of glacial dispersal and global processes on till

geochemistry, Labrador, Canada CANADA 0 6-5
Ashley Roger P. Environmental geochemistry of gold deposits in the

Mother Lode Belt, California USA 0 6-6
Prieto Gloria R.  Geochemistry of heavy metals derived from gold sulfide

minerals, Marmato District, Columbia COLUMBIA 0 6-7
Fuge Ron The behavior of Cd and Hg during weathering of sphalerite—

environmental implications WALES UK 0 6-8
Atkins David A Measurement and simulation of pyrite oxidation in the blasted

rock of an open-pit mine USA 0 6-9
Klusman Ronald ~ W.  Measurement of gas exchange processes between soils and the

atmosphere and applications in environmental and

exploration geochemistry USA 0 6-10
Gray John E. Environmental studies of mineral deposits in Alaska USA 0 6-11
Eary L. E. Effects of evapo-concentration on water quality in mine pit lakes ~ USA o 6-12
Glasser Walter Environmental impacts of lignite open-cast mining areas in

eastern Germany GERMANY 0] 6-13
Brandvold Lynn A study of the analytical variation of sampling and analysis of

stream-sediments from mining and milling contaminated areas USA P W-F-38
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Dalvemy Louis E. Application of mine fire diagnostics USA P W-F-39
Leybourne Matthew 1. Variable geochemical responses to water-rock interactions at
two undisturbed Zn-Pb massive sulphide deposits,
Bathurst Mining Camp, N.B., Canada CANADA P W-F-40
OPEN P W-F-41
Hirner A V. Organometaloid species in geochemical exploration—
preliminary qualitative results GERMANY P W-F-42
Klassen Rodney A A comparison of regional geochemical surveys of till and lake
sediment, Labrador, Canada CANADA P W-F-43
Kovalevskii  Alexander L. Ecological-biogeochemical status of the Baikal region RUSSIA P W-F-44
Kovalevskii  Alexander L. Ore fields, deposits and zones of deep faults as probable
geopathogenic biogeochemical provinces and belts RUSSIA P W-F-45
McCartan Lucy Lithogeochemical map of the Chesapeake Bay watershed—an
example of usable repackaging of traditional geologic information ~ USA P W-F-46
Session 7. Environmental Analytical Techniques & Applications
(Session Chairs: Gwennyth Hall and James Crock)
Ingram Jani C.  Contaminant detection in soils using static SIMS USA 0 7-1
Taylor Howard E. The use of sedimentation field flow fractionation-inductively
coupled plasma mass spectrometry for the chemicat
characterization of suspended particulate matter in
environmental hydrologic systems USA 0 7-2
Glanzman Richard K. Multimedia environmental geochemical mapping using fietd
portable x-ray fluorescence USA 0 7-3
Helios Rybicka E. Direct methods used for the identification of the heavy metal forms POLAND 0 7-4
Leinz Reinhard W.  NEOCHIM—an electrogeochemical method for environmentat
applications USA 0 75
Matschullat  Jérg Solid phase AAS—a new old technique: first results with
environmental material GERMANY 0 7-6
Krager Gero Multistage reflectance spectroscopic analyses of central German
lignite overburden dumps (first results) GERMANY P S-W-39
Ping Ren Determination of lead in environmental matrices by hydride
generation atomic fluorescence spectrometry (HGAFS) PR CHINA P S-W-40
Viman Vasile Atomic emission spectrometry-inductively coupled plasma used
in the analysis of pollutants from a non-ferrous extraction
and processing facility ROMANIA P S-W-41
Session 8. Trace Substances, Ecosystems, and Bioavailability — terrestrial
(Session Chairs: William Orem and Irina Stangeeva (a.m.); Harald Piichelt and Rama Kotra (p.m.)
Fuge Ron Platinum group elements in road-side dust WALES UK 0 8-1
Van der Sluys Jan Geochemistry of overbank sediments in Belgium and Luxembourg—
a way to assess environmental pollution BELGIUM 0 8-2
Makino T. The investigation of the redox reactions and adsorption of chromium
in soils JAPAN 0 8-3
Asami Teruo Pollution of sediments, soils, and plants by thallium JAPAN 0 8-4
Garrett Robert G.  Some methods for estimating phytoavailable cadmium in prairie soilsCANADA o) 8-5
Raisanen Marja L. The response of the interlayering of clay minerals to the mobility
of Al in acidified podzols FINLAND 0] 8-6
Mielke Howard W. Soil Pb, Zn, and Cd in metropolitan New Orleans—their
geochemical characterization and association USA 0] 8-7
Dinelti Enrico Plant-soil relationships in the serpentinite screes of Mt. Prinzera,
northern Apennines, italy ITALY 0} 8-8
Orem William  H. The biogeochemistry of sufur in the freshwater Florida
everglades—sources, cycling, and relation to mercury methylation USA 0 8-9
Harrison Wendy J. Acid buffering capacity and metals mobility in acid-impacted
agricultural soils, San Luis Valiey, Colorado USA 0] 8-10
Pichelt Harald Uptake of trace elements by plants from soils contaminated by
mining activities in southwest Germany and north-central Mexico ~ GERMANY 0] 8-11
Hall G. EM. Compatibility of data derived from different selective extraction
schemes CANADA 0] 8-12
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Govil P. K. Effect of industrial effluents on trace element mobility in soil INDIA 0 8-13
Ayras Matti Distribution of sulphur and heavy metals in podzolized tills

in northern Finland FINLAND P S-W-42
Bailey E. A Mercury speciation in soils and vegetation, southwest Alaska USA P S-W-43
Bondar Galina S. Assessment of suitability of some disturbed land for herb cultivation UKRAINE P S-W-44
Carranza-Edwards Arturo Textural analysis and its importance as an indicator of energy levels

in environmental geochemistry MEXICO P S-W-45
Evans, Jr. Andrew Biodegradation of ™C iabeled organic acids and organo-metal

complexes in soil USA P S-W-46
Nicholson Keith Environmental geochemistry of boron SCOTLAND UK P S-W-47
Nowicki Tom Afforestation-induced enhancement of soil-solution aluminum and

manganese concentrations in South African highland catchments ~ S. AFRICA P S-W-48
Gao Xiaojiang Environmental geochemistry of rare earth elements in a typical

landscape, Jiangxi, southern China PR CHINA P S-W-49
Gennadiyev A Behavior of polycyclic aromatic hydrocarbons in soil ecosystems ~ RUSSIA P S-W-50
Gonzalez Luz Miryan Heavy metals in soils of the Sabana de Bogota, Columbia COLUMBIA P S-W-51
Kadatsky Valery B. Heavy metals in humus and soil organic layers with

different human activities BELARUS P S-W-52
Kasimov N. S. The behavior of rocket-fuel components in soil and plants in the

Kazakhstan and Altay region of Russia RUSSIA P S-W-53
Kotra Rama K. Geochemistry of mercury and trace elements in organic-rich

sediments and vegetation from the everglades, south Florida USA P S-W-54
Fumoto T. Sulfate adsorption model! for predicting soil acidification JAPAN P S-W-55
Rashed M. N. Biogeochemistry of trace elements in plants and interactions with

soil around Nasser Lake, Egypt EGYPT P S-W-56
Rechcigl Jack E. Environmental impact of phosphogypsum use in agriculture USA P S-W-57
Semenov Yury M.  Differentiation of heavy metals as a reflection of

landscape-use levels RUSSIA P S-W-58
Sakurai Yasuhiro Laboratory measurements of the absorption and oxidation of

sulfur dioxide by the soil surface JAPAN P S-W-59
Savchenko  Vladimir Trace element distribution in soils and factors affecting metal

uptake by plants in the contaminated flood plain of the

Svisloch River, Belarus BELARUS P S-W-60
Sonke Jeroen A chemical and mineralogical reconstruction of emissions from

Zn-smelters in the Kempen region (Belgium), based on peat cores NETHERLANDSP S-W-61
Shtangeeva  lIrina Some pecularities of chemical element bioaccumulation in

different environmental samples RUSSIA P S-W-62
Strzyszcz Zygmunt Iron deposition and magnetic susceptibility of forest soils,

Katowice Province, Poland POLAND P S-W-63
Wang Lijun Environmental geochemistry of rare earth elements in

common soils of China PR CHINA P S-W-64

Session 9. Remediation of Mining-Related Disturbances

(Session Chairs: Harry Posey and Suresh Kumar )
Rebedea Irina An investigation into the mechanism by which synthetic zeolite

amendments reduce soil phytotoxicity ENGLAND, UK O 91
Deissmann  Guido Geochemical assessment of passive treatment methods for acid

mine waters from a flooded uranium mine GERMANY o 9-2
Vandiviere M. M. Comparative testing between conventional and microencapulsation

approaches in controlling pyrite oxidation USA (0] 9-3
Cheong Young-Wook Metal removal efficiencies of substrates for treating acid mine

drainage of the Dalsung Mine, Korea KOREA 0 9-4
Bowell R. J. A review of sulfate removal options from mine waters WALES UK 0 9-5
Joshi D. C. Characterization of gypsum mine wastelands and their rehabilitation INDIA P W-F-47
Kumar Suresh Rehabilitation induced vegetation progression at gypsum mined land

in western Rajasthan—analytical approaches and empirical evidenceINDIA P W-F-48
Lund D. Uses of chemical speciation for impact evaluation and remediation

of mining waste ENGLAND UK P W-F-49
Ni Dagang Purification of toxic metal contaminated ground water using

Chitosan in partially converted crab shells USA P W-F-50
Edwards Robert J. Biogeochemical mechanisms influencing metal mobility in natural

and constructed wetlands WALES UK P W-F-51
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Thompson Bruce Adsorption of metal cations on manganese oxide-coated filter sand:

a novel method for water treatment SCOTLAND UK P W-F-52
Nord, Jr. Gordon L. Three-dimensional nanocrystalline networks limit limestone drain

remediation—a role for environmental mineralogy USA P W-F-53

Session 10. Natural and Man-Made Radiogenic Hazards
(Session Chairs: Rich Wanty and John Glendinning)

Kagan Leonid M. Chernobyl nuclides in soils and gamma-dose rate in the air

of Belarus BELARUS o 10-1
Glendinning  John Weathering and colloid mobility as factors influencing the

migration of radioactive elements at Steenkampskraal Mine

in the Northern Cape Province, South Africa S. AFRICA o 10-2
Smith Barry The distribution of natural radioelements in ground waters

and post Cretaceous sediments from the southern

Mediterranean margin ENGLANDUK O 10-3
Shvartsev Stepan L. The experience and the results for the disposal of liquid

radioactive waste (LRW) on the Siberian Chemical Industrial Plant RUSSIA 0 10-4
Mazeika Jonas Radiogeochemical mapping in the Ignalina Nuclear Power

Plant region— bottom sediments and soils LITHUANIA P S-W-65
Shumlyanskiy Vladkslav O. The radioactive mineral encrustation on the casings in the

oil producing wells in the Dnieper-Donets depression, Ukraine UKRAINE P S-W-66
Golovko Natalia V. Organic substances and the migratory processes of radionuclides  UKRAINE P S-W-67
Kadatskaya  Olga V. Chernoby! contamination as a new geographical factor in Belarus ~ BELARUS P S-W-68
Kadatsky Valery B. Re-suspension of the radionuclides in the Belarus soils distant

from the Chernobyl Nuclear Power Plant BELARUS P S-W-69
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