
October 27, 2000 <

Mr. F.A. Sam Hernandez

Bureau of Indian Affairs

P.O. Box 220

Fort Hall, Idaho 83203

Re: Copies of Gay Mine Landfarming Closure Reports and Revegetation Plan

Dear Sam:

Attached are copies of the following reports:

Gay Mine Landfarming Closure Report

Revegetation Plan, Landfarm Site at the Gay Mine

Copies of these reports, prepared by Brown and Caldwell and North Wind Environmental for

Simplot and FMC, were submitted to the Tribe in June 2000. It is my understanding that

copies were never forwarded to you. I apologize for this mix up; from now on we will be

sure to submit documents directly to you.

If you have questions or comments on these reports, please don't hesitate in calling me at

(208) 342-3779.

Very truly yours,

HDR ENGINEERING, INC.

Michael R. Murray, Ph.D.

Project Manager

Enclosures

CC: Rob Hartman, PMC (w/o enclosures)

Karl Gurr, Brown and Caldwell (w/o enclosures)

Silvia Medina, North Wind Environmental (w/o enclosures)

Bruce Winegar, Simplot (w/o enclosures)

Ward Wolleson, Simplot (w/o enclosures)

HDR Engineering, Inc. 418 So. 9th Street Telephone

Suite 301 208 342-3779
Boise, Idaho Fax

Employee Owned 83702 208 342-4334
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FMC Corporation

P.O. Box 4111
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J.R. Simplot Company
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Pocatello, Idaho 83204

Prepared By:

North Wind Environmental

P.O. Box 51174

Idaho Fall, Idaho 83405
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380 East ParkCenter Boulevard, Suite 240
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2.0 BACKGROUND

FMC Corporation and the J.R. Simplot Company (Simplot) operated the Gay Mine, a

phosphate ore mining operation located within the Fort Hall Reservation northeast of

Pocatello, Idaho, on land leased from the Shoshone-Bannock Tribes (Figure 1). Operation

of the mine begin in 1946 and ended in the fall of 1993. In preparation for returning the

leased land to the Shoshone-Bannock Tribes, FMC and Simplot initiated field investigation

activities in November of 1992 to assess potential environmental impacts associated with

mine facilities. Procedures and findings of the investigation are summarized in the

documents Gay Mine Site Characterisation Report, February 1993 (Brown and Caldwell, 1993a)

and Gay Mine Phase II Site Characterisation Report, November 1993 (Brown and Caldwell,

1993b).

Based on the results of the Phase I and Phase II investigations, shallow soils (0-20 feet below

ground surface) primarily in the former mine maintenance yard area were impacted by heavy

petroleum hydrocarbons. Groundwater was not encountered during investigation activities.

The maximum subsurface investigation depth was 350 feet below the ground surface (bgs).

Based on site investigation results and Tribal, FMC, and Simplots requirements, landfarming

of petroleum contaminated soils following excavation was determined to be the most viable

remediation option. Landfarming involves spreading petroleum-impacted soils over the land

surface and managing the soil environment to enhance biodegradation of contaminants by

native microorganisms. Field activities were conducted in accordance with the Soil

Bioremediation Work Plan (Brown and Caldwell 1994). The Shoshone-Bannock Tribes of the

Fort Hall Reservation approved this work plan in 1994.
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2.2 Soil Landfarm Closure

To support closure of the landfarm site, 60 discrete soil samples were collected on October

12, 1999. Sample locations were randomly selected from the landfarm site that encompassed

Treatment Cells 1 through 4. Details regarding sampling activities and analytical results are

presented in the document, Gay Mine l^andfarming Closure Report (Brown and Caldwell, 2000)

Based on the soil sampling results, the average TPH concentration for the landfarm site was

671 mg/kg. A condition of approval of the 1994 Soil Bioremediation Work Plan (Brown and

Caldwell, 1994) by the Shoshone-Bannock Tribes was that the cleanup criteria of 1000

mg/kg be based on U.S. EPA's statistical criteria presented in the document, Methodfor

Attainment ofCleanup Standards (EPA 230/02-89-042). Specifically, the upper 90 percent

confidence interval of the mean must be less than cleanup criteria. The upper 90 percent

confidence interval was calculated to be less than 1000 mg/kg TPH. Thus, the landfarm site

meets the soil cleanup criteria.

At the recommendation of the Shoshone-Bannock Tribes, a Risk Based Corrective Action

(RBCA) evaluation was conducted following Idaho guidelines. Soil samples were analyzed

for chemicals of concern, which included volatile organic compounds (VOCs) and

polyaromatic hydrocarbons (PAHs). Chemicals of concern were below Idaho's Tier 0

values. As stated in Idaho's guidance, Tier 0 values are very conservative so that, if achieved,

there is high degree of certainty that little or no risk to current or potential future receptors

remains at the site.

Based on soil sampling results for TPH and on the RBCA evaluation, it was recommended

that the landfarm site be closed. Part of the first closure activities includes revegetation of

the landfarm cells, which is presented below.
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3.0 RECLAMATION MEASURES

The post-mine reclamation goal will be to provide revegetated surfaces that will support uses

similar to those of the pre-mine condition and uses consistent with recommendations stated

in the Shoshone-Bannock Tribes, Comprehensive Land Use Plan.

Mined land reclamation will provide for prompt and contemporaneous mitigation of the

disturbed surface soil associated with landfarming activities. If this reclamation plan is

diligently implemented, vegetation, wildlife, surface waters, aquatic ecology, air, land use, and

visual resources will be effectively mitigated.

Since wildlife habitat has been identified as an important post-mining land use, revegetation

will rely on native grasses, shrubs, and forbs identified as dominants during mine baseline

vegetation studies. Shrubs will be emphasized more than in the past reclamation efforts in

order to provide for improved wildlife habitat.

3.1 Tillage

Physical site preparation or tillage helps provide a more suitable environment for seed

germination, root growth, weed control, soil erosion control, and moisture retention. Tillage

will help achieve these goals by providing soil aeration, incorporating fertilizer, reducing

compaction, and providing favorable seed-soil contact.

Primary tillage is a relatively deep and aggressive operation, which tends to leave a rough

surface by cutting and shattering the soil surface. Ripping, discing, chisel, plowing, and

stubble-mulch tilling are typical primary tillage operations. Ripping should take place during

periods of relatively low soil moisture to permit shattering of hard soil layers. Harrowing is

optional after ripping if there is little vegetative cover (i.e. annual weeds). Spring-tooth

harrowing or discing may be required after the application of fertilizer, as a final step in

secondary tillage and seedbed preparation.

Secondary tillage is a relatively shallow operation, which provides pulverization, firms the

soil, closes air pockets, kills weeds, and helps conserve moisture. Disc Harrowing, roller

harrowing and packing, and spring tooth harrowing are important secondary tillage

operations.

3.2 Seeding

Early reclamation (pre-1977) relied primarily on crested wheat grass, per Bureau of Indian

Affairs (BIA) recommendations. Since 1977, reclamation at the Gay Mine, with the

assistance of the United States Forest Service (USFS) and the Soil Conservation Service

(SCS) (now the Natural Resource Conservation Service), has evolved through

experimentation. Findings of this experimentation are summarized:

• Intensive tillage procedures such as ripping compacted soils to 1 -3 feet, and discing or

harrowing twice, have improved soil texture and substantially increased revegetation

success.
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• Seeding rates have averaged about 30 pounds per acre since the initiation of reclamation

efforts at the Gay Mine (Gay Mine Operations Report, 1977-1985). Planted wheat

grasses tend to dominate these newly planted sites and inhibit shrub and forbs

establishments to some extent, especially in the first few years (Richardson, 1979).

• It is recommended that grasses be seeded in alternative rows or strips with shrubs and

forbs during reclamation seeding (Richardson and Trussel, 1981).

• Fall seeding has been successful with the use of seed mixtures recommended by both the

USFS and SCS (Richardson, 1979, 1981, and 1984). The primary species recommended

by the USFS and SCS have included wheat grasses, alfalfa, yellow sweet clover, wild ryes,

sagebrush, rabbit brush, and bitterbrush (Gay mine operations Reports, 1977-1985).

• Commercial availability of seed sources may require some modification of the proposed

seed mixes. Native plant species are emphasized, but some introduced species, which

have been adapted in southeast Idaho, are included in the seed mixes. Some introduced

species will be used to meet specific goals; such as leguminous forage species seed

should be inoculated to provide proper symbiotic bacteria, and treated with fungicides to

prevent attack by soil microorganisms (Richardson, 1979). Seed sources will be certified

whenever possible. Cool season grasses are favored over warm season grasses to take

advantage of the winter and spring precipitation maximums in southeast Idaho.

Successful seeding has taken place in both the spring and fall seasons at Gay Mine

(Richardson, 1979). Adequate soil moisture during the germination and seedling emergence

stages of plant development has been identified as the most important factor in reclamation

success. Fall seeding, as late in the season as the weather will allow, is preferable. Lower

temperatures and higher soil moisture during the relatively high winter and spring

precipitation season aid in the stratification of seeds and improve germination rates in the

spring. Early plant establishment is encouraged because the seed is already in the ground

and moisture is available by the time soil temperatures increase enough to initiate

germination. Spring planting is sometimes feasible after snowmelt when soil moisture is still

high, but difficulties are often encountered in the use of machinery during this season. Fall

planting is the most practical approach for reclamation, except under unusual circumstances,

such as a very dry fall season when spring planting could be a useful alternative (Richardson

1979).

Previous seeding at the Gay Mine has employed a range drill, a Brillion seeder-packer, and a

cyclone spreader. Seeding depth and rate of seed spread were difficult to control with the

range drill. The drill tended to concentrate seed at one depth or in rows. The Brillion

seeder-packer is recommended for use whenever feasible because it allows the planting of

shrubs and grasses in separate rows. This procedure, outlined by Richardson (1979 and

1981), gready improves the competitive ability and survival of shrub seedlings.

A cyclone spreader can be used for direct seeding over a prepared seedbed and to apply

fertilizer after seeding. Maintenance applications of fertilizer could be made in the spring if
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necessary to replenish nutrients, especially nitrogen. This reduces leaching and other losses

of nutrients, which occur when heavy applications of fertilizer are used in the first year.

3.3 Fertilization

The use of fertilizer has been an important part of reclamation efforts at the Gay Mine since

1977, and has contributed to past success in revegetation (Richardson, 1979). Past rates of

fertilizer application has varied from 60 - 100 pounds per acre available nitrogen as N, 60 -

75 pounds per acre available phosphorous as P2O5 and the consistent use of 100 pounds per

acre available potassium as K2O (Gay Mine Operations Report 1977-1985). These are

relatively low amounts of fertilizer compared to the rates normally prescribed for crop

production (Buckman and Brady 1974). Southeast Idaho has relatively fertile soils to begin

with, and most of the reclaimed areas will be mainly used for forage production, which

removes only a small portion of the plants each year. In contrast, crop production removes

or destroys the whole plant each year.

To help maintain nitrogen levels, nitrogen-fixing bacteria will be inoculated on the seeds of

leguminous species. Relatively high potassium levels will also be used to help support the

rapid growth and extensive taproot development of these legumes (p.c. Bland Richardson,

USFS, 1985).

Fertilizer requirements will be calculated for the topsoil after nutrient sampling for

nitrogen, available phosphorous, potassium, iron, organic matter, sulfur, boron, and pH.

These analyses will determine the most useful and cost-effective fertilizer amendments to be

applied after seeding.

3.4 Mulching

Mulch can be defined as any non-living material placed or left on the soil surface for the

purpose of protecting it from erosion or protecting plants from heat, cold, or drought.

Mulches may also help infiltration and reduce evaporation.

There are also many problems associated with mulch including nutrient and waste

immobilization, germination inhibition, and the attraction of unwanted organisms such as

insects, weeds, fungi, and rodents. Nitrogen, phosphorous, and sulfur are especially

susceptible to immobilization in soils when some mulches are used. Potential nitrogen

deficiencies are possible due to the efficiency of microorganisms in attacking mulch and

utilizing inorganic soil nitrogen. The microorganisms are much more efficient than the

plants in utilizing nitrogen.

Since reclamation has been successful in the past without mulch, and given the potential

problems listed above, the use of mulch is not recommended for the landfarm.

3.5 Irrigation

Precipitation at the Gay Mine averages approximately 15 inches per year (Balmer and Noble

1979). A majority of this precipitation is received during the winter and spring seasons. The

summer season is relatively dry. Planting in the fall, and utilizing the available soil moisture
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accumulated during winter, encourages spring germination and growth. This is especially

true with cool-season plant species adapted to southeast Idaho. Past reclamation has been

successful at southeast Idaho phosphate mines without irrigation. Irrigation is not is

recommended for the landfarming site.

3.6 Fencing

Studies by Richardson (1979) at the Gay Mine reclamation site have documented the adverse

effects of livestock grazing during the first two to three years of revegetation efforts. It is

recommended that the landfarm area be fenced because grazing by cattle would be

detrimental to revegetation efforts. The fence should be designed to exclude cattle, which

utilize the area, but not impede deer, elk, and moose movements.

3.7 Evaluation of Revegetation Success

Revegetation success can be evaluated in terms of adequate cover for soil protection,

adequate productivity for forage, and acceptable species composition and diversity for

forage, shelter, and ecological stability.

The final evaluation of revegetation success will take place prior to relinquishment and

termination of the bonding period for the landfarm area. Interim evaluations of revegetation

success will be made three years after initial seeding and possibly at other times. Interim

tests will be compared to baseline vegetation conditions.
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