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CHAPTER I - INTRODUCTION

A. Proposed Action

W. R. Grace & Company lW. R. Gncel cloged its westem vermicullte mining opsration at
Libby, in Uncoln County, MT In Septembcr 199O (Frgun 11. lt hrs been dismanding its operational
buildings and rcclaiming $e disrurb€d scnragp eincc dret time. The vermiculjte mine has beon
operating since 1972 under Montana Department of Strte Landr IDSLI Operating Permit OOO1O

with a reclamation plan that wes apgoved at fr.t timc. A total of 12OO acres of patented mining
cleims werc permittcd of u,hich 865 ufic disftrrbed. No public lands on unpstonted mining claims
rru involved in $is proioct.

Thc proposod plan amendt tho rpproved rcclamation plan by routing Rainy Creek and
Fleetvrrood Creek over dte Smpoundment surface rather than pcnnanendy diverting the streams
around the impoundmont disnrrbancc aroa lFEurc 21. Thc quantity of water to manage from a
maseive storrn is calculatcd to bc s€vcrel thourend crbic feet per sscond. The inveetigation of
designs for successfulf handling such a large quantity of wator has suggested fiat other
alternatives, using $e stoEge capacity of the tailings impoundment might provide a safer and more
effective resolution of this problom. Thc reasons for dris conclugion are discussed in the scctions
wtrich follow. In addition, the mining Gomp.ny her rupplbd preliminary design epecifications for
fie Uilings impoundment, inht channel, control ltmsturo, oudst channel, and emergency spillway
lFtgure 31. DSL must dqtcmine whether to approw, approve wttr modifications, or deny the
proposed reclamation plan. W. R. Grace would liko to complete all reclamation and closure
requirements during 1992, and obtain bond release for t're entire proiect arua and facilities,
including fie uilings impoundment.t soon as poscible.'DSL would approvo, approve with
modification, or deny W. R. Grace's proposed rerouting of Rainy Creek.

B. Purpose end Necd for Action

The rsclamstion pLn approvcd in 1972 was very conceptual and lacked specifics required
under today's regulations and polic]r. This is especially tnre with regard to the tailings
impoundment and s$eem channel divcrsions around the distr.rbcd arcas. Thus, W. R. Grace
submitted a final revised rcclamation closurc plan for the tailings impoundment in April 1992
(Figure 31. In thc closurc plan, the mining company has done hydrologic evaluations and flood
routing alternatives for the impoundment as well as detailed geotechnical evaluations including
€afthquake risk asssssmant (Vahdani, 1992; W. R. Grece, 19921. This plan is avaihblc, at the
Department of Sate Landc Qffice in Ubby and Helena, for public review and is summarized in
C-hapter 2.

Regulatory agcncier including fie Montana Department of Sftrto Lands (DSLh Departnrent
of Heahh & Environmental Sciences, Water Ouelity Bureau (WOBI, Air Quality Bureau (AOBI, and
Solid and Hazardqr Waste &rrsau ISHWBh USDA Forest Sewice; Montana.Department of Natural
Resources and Conservation, Dam SafeU Section (DSSI; and the Uncoln County Board of County
Commissioners as well as the general public have raised potential issues conceming the

August 19, 1992 CHAPTER I. NTRODUCTIOil . T



environmental impacts of mine closure.

DSL must review the closure plan and preliminary design specifications and evaluate them
for compliance with the Metal Mine Reclamation Act (Title 82, Chapter 4, Paft 3 et seo. MCA).
DSL must identify issues and develop possible mitigations and alternatives through the review
process. In addition, the closure plan must be approved by the DSS since the dam has been
classified as a "high hazard" structure (Foster, 1981). 'High hazard'does not imply problems with
the structure, but indicates a highway and the Kootenai River are downstream from the
impoundment. This could result in loss of life if a catastrophic flood would occur. All decisions
must be collectively considered under the Montana Environmental Policy Act (Title 75, Chapter 1,

et seo. MCA.)
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c. Background

Vermiculite Mountain has been mined since the 1920s. Vermiculite Mountain has long
been the subject of mineral exploration because of the unique geology of the area. However,
vermiculite production has been the only economically viable operation there. Mining was done as

early 1890 but the first large scale activity was begun by the Zonolite Company beginning in the
mid 1920s. W. R. Grace acquired the Zonolite Company in 1963 and continued to operate as the
Zonolite Division of W. R. Grace. The first beneficiation process used an air separation method to
process ore into a high grade vermiculite product. This process tended to produce high dust levels
which took on increased significance with the recognition that asbestiform fibers could lead to
certain kinds of lung disease. The ore body has occurrences of tremolite which is classified as an

asbestiform (asbestos-like) mineral. The process was converted to a wet process to reduce dust
production during processing.

The W. R. Grace Mine came under the jurisdiction of DSL following the enactment of the
Mental Mine Reclamation Act in 1971. In 1971 W. R. Grace undertook a major expansion to
increase capacity and improve the beneficiation process. lt was at this time that the tailings
impoundment was built to provide for settlement of the fine tails produced by the new process and
to recover water for reuse (Foster, 1981; Boeftcher, 1963; and Lewis, 1971). The dam was
designed and constructed in stages, with the 50 foot high (elevation 2830') starter dam
constructed in 1971, immediately downstream of an older, existing dam. Additional construction
phases in 1975, 1977, and 1980 have raised the top of dam elevation to 2925' , for a total height
of | 35 feet measured from the downstream toe.

. The vermiculite tailings impoundment is part of W. R. Grace's Construction Products
Division vermiculite operations (Figure 2). The tailings impoundment encompasses approximately
70 acres within the drainage basin(s) of Rainy and Fleetwood Creeks. The site is located
approximately seven miles east northeast of Libby, Montana, within the SW 114 of Section 15, and
the NW 114 of Section 22, Township 31 North, Range 30 West, Lincoln County, Montana. The
site is accessed by State Highway 37, and USFS Road No. 401, the Rainy Creek Road. The
impoundment lies entirely within patented mine property owned by W" R. Grace and Company.
Surrounding public land is managed by the USDA Forest Service, Libby Ranger District.

At the peak of operations, ore was processed at the rate of approximately 2,000,000 tons
per year. Declining market conditions forced a gradual reduction in plant production from over
200,000 tons per year of product to less than 100,000 tons per year. In the fall of 199O, a

decision was made to permanently close the facility because of the declining markets. Since 1990,
the tailings impoundment has not received fine tails directly from the operations. However, small
amounts of tailings from adjacent coarse tailings disposal areas continue to enter the reservoir
through natural erosion processes, primarily surface runoff.

The tailings impoundment is located immediately below the confluence of Rainy Creek and
Fleetwood Creek. After leaving the mine property, Rainy Creek flows toward the southwest and
enters the Kootenai River about 2 112 miles downstream of the impoundment, and about 5 1 /2

August 19, '1992 CHAPTER I. INTRODUCTION . 6



miles upstream of Libby. The Kootenai River is e tributary of the Columbia River. The catchment

area above the impoundment is 9.4 square miles (sq. mi.l, of which 5.9 sq. mi. is drained by Rainy

Creek, and 3.5 sq. mi. is drainod by Fleetwood Creek. The nro ffows enter the impoundment from
$e north end eest, respcstively.

ExMng oudets from the impoundment consist of a decant towor and a chute spillway
constructed of half-sections of 8 foot d:amet€r corrugatod metal pipe lCMPl. Normal flows from
Rainy Creek are currently diverted around the impoundment through a CMP pipc construsted of 48
and 52 inch diamcter s€ctionE, re-entering tho original channel approximately 8OO f€€t downstr€am
of $e dam. All cxisting oud€t and diversion sructurcs will be removed as part of final closure.

D. Land Satus

Ownership of the mine and impoundment aroa is W. R. Grace. Ths access road along Rainy

&eek is owned by Uncoln County, U.S. Forest Service, and W. R. Grace. Only a small portion of
the road is in $o operrting pcrmit boundary.

E. Public Participation

Public participation is an impoftant part of an environmental assessmont. The Montana
Environmental Policy Ast (MEPAI ffitle 75, Chapter 1, Section 101 6t seq.l and its rules and
regulaitions IARM 26.2.601€631 direca DSL to disclose the effects of proposed mining related
actions to fie public ard to officials making decisions conceming the proposal. The Public
'Panicipation Act fnde 2, Chapter 3, Seaion 103, MCAI and its regulations IARM 2&81-701 et
seq.) also apply. The degree of public participation required is iudged by public responso to the
legal notice, past history of public involvorneot wi$ the project, and by specific letters expressing
intsrest in $e proioct. Public notice of receipt of fie application wac published in the Ubby
nowspaper on Apdl 22 and 29 and May 6, 1992.

In addition, DSL'sought public and other agency input to help identify environmsntal issues
and concems about W. R. Grace's proposcd action through dre process called scoping. The legal
notice solicited Gommsnts on dtc propoced Gtion. Several meetings and phone calls with odrer
agencies in May 1992 were also held dudng tre completenesg rsview to adontify potential issuss
involving the closure. An interdieciplinary team of DSL DNRC, and DHES personnel was sot up to
prepars this EA. All discussions with agencies and the general public are documented in a DSL
planning file about the proposed W. R. Grace closure plan. lssues and concerns raised by the
public and t're agencies are doscribed bslow in Section G.

F. Agency Rolee and Responsibilities

1. Montana Deparrnem of State lands

The Department of State Lands (DSLI administers the Metal Mine Reclamation Act (MMRAI

Title 82, Chapter 4, Part 3, MCA. Tho purpose of fie act is to recognize and protect the

August 19, 1992 CHAPTER I. NTRODUCTIOTiI .7



usefulness, productivity and scenic values of the lands and waters within the state and to reclaim

the lands used for mining to comparable stability and utility for beneficial uses. The act and its
rules and regulations (ARM 26.4.101 et seq.) set forth the steps to be taken in the administration
of an operating permit and modification of its operating plan and reclamation plan over the life of
the mining operation.

The Commissioner of DSL must decide whether to approve W. R. Grace's impoundment

closure plan as proposed. approve the application subject to stipulations and/or with modifications,
or deny the closure plan as proposed as required by MMRA.

DSL's rules and regulations (ARM 26.2.601 et seq.l implementing the Montana

Environmental Policy Act (MEPA) Title 75, Chapter 1, MCA, require preparation of an

environmental analysis of the impacts of the proposed changes and alternatives. The purpose of
this EA is to:

Ensure that the agency uses the natural sciences and social sciences and the

environmental design arts in planning and decision making.

Assist in the evaluation of reasonable alternatives and the development of
conditions, stipulations or modifications to be made as part of a proposed action;

Determine the need to prepare an EIS through an initial evaluation and determination

of the significance of impacts associated with a proposed action;

Ensure the fullest appropriate opportunity for public review and comment on
proposed actions, including alternatives and planned mitigation, where the residual

impacts do not warrant an Environmental lmpact Statement (ElS);

Examine and document the effects of a proposed action on the quality of the human

environment, and provide the basis for public review and comment.

2. Montana Depaftment of Health and Environmental Sciences (MDHES)

Air Ouality Bureau (AOB)

The Air Ouality Bureau of MDHES administers the Clean Air Act of Montana, Title 75,
Chapter 2. MCA. Any mining or milling project that emits more than 25 tons per year (tpy) of any
pollutant must obtain an air quality permit.

The W. R. Grace operations had an Air Ouality Permit specifically for the milling operation.

The milling operation is now dismantled, so the permit no longer applies. General air quality
provisions that applied to the mining activities while the operation was active, will apply to any

current and future activities at the site, specifically, reasonable precautions must be taken to
control fugitive dust emissions.

a.

b.

d.

e.

August 19, 1992 CHAPTER I- INTRODUCTION .8



b. Solid and Hazardous Waste Bursau ISHWBI

To ctarify agoncy rcbs and reoponsibilitier, fie AOB deals with the issue of public oxposure
qf elrbomo pollutants, such ar asbeEtor, resulting from mining oporetions. In contras0 the
Montana Department of lebor and Industry, S.fsty &rrsau, and t're Federal Mine Safety and Health

Admhlrtration (MSHAI ruOulate occupetional oporure to rirbome pollutants for mine employees.
The issue of airborne asbsstot arpoEuns to dro general publlc resulting from use of $e access road

to $e Rainy Cr€d( dninage har been nised in rscent years. The MDHES Solld and Hazardous

Waso Bureau (SHWBI has been asked to rsview dre potential drreat of asbestos to $€ gsneral

public abng fie rooes! road. lf e potedti.l hrzard ir identified, drc SHWB could use Montana's
Stete: Comprehcmivc Environmental Compencstion and Response Act (CECRAI (Tid€ 75, Chepter

1O, Sestion 701-724, MCAI, to develop a cleanup plan to reduce the dsk of asbsstos oxporuro to
tho public.

Wrter Ouality &rreau WOBI

Tho MDHES Water Ouality Bureau WOBI ir responeible for administration of several state
statutes including ttro ftrblic Water Supply Act fTide 75, Chapter 6 MCAI, Sanitation and

Subdivisions Act (Tide 75, Chapter 4, MCAI and dte Water Ouality Ast (Tide 75, Chapter 5, MCAI.
Tho WOB also edminisbrs scyoral sectionc of trro Federal Clean Water Act pursuant to the
Montan*Environmental Protestion Agency (EPAI Agreoment. The State of Montana, through fie
WOB, has bsen delegstod authority for adminictretion of the Nonpoim Source Pollution Program
(stgl, Natimal Pollution Diccharge Eliminatbn Syctem INPDESI, and Water Ouality Sandards
(C:WA, soction 3071.

The Water Ouality Ast (WOAI provftler a regulatory framework for protecting, maintaining
and improving the qudW of water for benefici,al uses. Pursuant to tre WOA, the WOB has

doveloped water quality c.lassifications and standards, and a permlt systom to control discharges
into sate weters. Mining operations must comply with Montana gurface and groundwator

ragufations and standards.

Tho WOB, in coniunaion with DSL and W. R. Gracc har initiated a water quality monitoring
plan to idemify potontiel vuater quality impacts rcruhing from W. R. Grace's operations. As
monitorino continueE, fio WOB will identify potential watcr quality probloms, determine trro need
for discharge permits, and sst water quality discharge standardr $at W. R. Grace must m€ot.

3. Montana Department of Natural Resources and Conservation {DNRCI

Dam Safety Section (DSSI

The DNRC, DSS of $e Water Resourcos Division, has reviewed tho W. R. Grace

impoundment closure plan widr DSL. Upon completion ol dam closure construction, regulation of
t'p impoundment sffucture will transfer from DSL to the DNRC. The DNRC will administer ttre dam
in accordance with the Montana Dam Saf€ty Act (Title 85, Chapter 15, Seetion 101-502, MCAI.

August 19, 1992 CHAPTER I. IITITRODUCNON . 9



Under State of Montana regulations for Dam Safety, Rule 36.14.206 (State of Montana,

1989):

(r) '...hazard determination shall be based on the conseguences of dam failure-not the
condition, probability, or risk of failure. A dam must be classified high-hazard if the
impoundment capacity is 5O acre-feet or larger and it is determined that a /oss of human

life is likely to occur within the breach flooded area as a result of failure of the dam."

(g '.. the effects of flood inundation... will continue downstream until the flood stage is

equal to that of the l0O year floodplain, ", and

(fl 'Loss of life is assumed to occur if the foilowing structures are present: . . . , other
paved highways...'.

Under Rule 36.14.502:

(ll "Spillways (principal and emergencfl for high-hazard dams must safely pass the flood
calculated from the inflow design flood. The minimum inflow design flood is expressed as a

fraction of the probahle maximum flood or as otherwise indicated in Table A " (See Table

2.6 in Chapter 21,

(21 ' The minimum inflow design flood shall be the l0Gyear 24-hour flood',

(g " .routing of the inflow design flood through the reservoir shall assume storage
contents to be at the emergency crest elevation Nior to routing",

(4 "...breach area... is designated as Category A if... major repair or alteration of the
emeryency spillway is to be performed where the downstrcam hazard contains more than

20 residences and the failure flood wave rs /ess than 4 hours from the dam to the first
residence',

' (5J '"..breach area.... is designated as Category B if the dam is an existing dam not
meeting the criteria for a Category A dam'.

The structure has been determined to have a classification of "high hazard." "High hazard"

indicates that the impoundment is 50 acre-feet or larger, and in the event of a clear-weather breach

of the dam, the ensuing flood wave would or could likely result in a loss of life.

The DNRC Dam Safety Section will require the owner of the dam to have an approved

operation permit prior to the end of construction. An operating permit requires the development of
three documents: an operation plan, maintenance plan, and an emergency action plan (EAPI. The

DSS will assist in the development of the owner's EAP by developing the downstream flood
inundation maps. W. R. Grace has applied for a hazard classification determination, which may

change the "high hazard" classification. The DSS will determine the renewal period of the
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operation p€rmit, howevcr $s pcrmit wilt bo ralid for no more than ftve years.

The DNRC, Dam Safsty Sestion doer not require bonding to maintain an impoundmont.
The owner of $e impoundment is liablc for criminal penalties if t're rtrueture is not maintained in
accordance wifi $e DSS operating pernit and it fails resuhing in a loss of life.

G. lssues

This scstion of the EA summarizor ilcuer niscd dwing scoptng. tssucs are unrercilved
concdnt. Some is.uet f.ll orrtsidc of $e scope of enalyris for this doctment and have been

dicmisEod. Only isuos drtod to tpccifpt of Sre amendment to ilre impoundment cloruro plan and

its possible effects will be analyzed in this EA.

1. Topography ard Geologyl

lmpoundment

What is trrc ctebility of fie impoundment in casc of a maior eardrquake? What is fie
seismiclty forc-e $st should be designed for in thi: rrea? The isuc of impoundment stability is
canied forward in $s EA.

b. Camey Creek Waste Rock Dump Sutbility

In 1971, or. resqvos and waste rock volumos indicated drat enough volume of rock would
be generated over ilto ploi€ctod 100 yrar life of dr mine to fill $e entiro Camcy Creck drainage.
Because of minc clocure in 1990, dre waste rock dump will not be completed.

The waEto rock dump her inhercnt $ability problems duc to dre structurp of thc ore and
waste rock. The dump is ctnendy standing at dre angle of ropose llll-l }{ h:1v.1. This is fie
permitted angle the waste rock dumps wore to be reclaimed at in the original operating permit

00010 approved in 1972.

As a resuh of mass uaacting, drr waste rock dump toe hes oncrcachod on the Camcy Creek
stream channel. The slumping of waste rock has forced the creek to cut a now channel through
the coarse waste rock $at has rolled to t're bottom of the drainagn in t're end dumping process

used to form the wectc rock dump. The mining compeny has bcgun initial attempts to rtvogetato
fis waste rock dump to enhance stability and to provide for drainago away from thc dump.

Note: the iEeues of water quality and tailings dan
etability uere addressed ln eeparate investigatione by
tlre compiD1l. titled rI{. R. Grace Verniculite lline
CloEure gfater guality ltonl.toring Plani (Hudson, 1991)
gnd rGeotechnical Evaluation, ll. R. Grace Dan, Rainy
Creek, I{ontanai (Vahdani , L992) respectively.
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DSL has determined that any attempt to remove waste rock from the stream bottom and

reestablish the original stream course would only accelerate the mass wasting process by unloading

the toe of the developing slump. Therefore, W. R. Grace would continue the revegetation and

drainage control processes and monitoring of the movement in the dump. W. R. Grace would also

be required to maintain the sediment control pond below Carney Creek until DSL has adequate
assurance that the mass wasting has been stabilized to a large degree. Bond would be held by DSL

to maintain the sediment, erosion and drainage control systems until Carney Creek has stabilized
and stops producing sediment because of mass wasting of the dump.

Erosion and drainage control is also being maintained on other waste rock dump complexes

on the mine site. In case of continued erosion, slumping or other stability problems, DSL may

revisit the reclamation plan at some future date under MMRA 182-4-337 MCA). The issue of dump
reclamation will not be carried through this EA.

2. Hydrology

The tailings impoundment was constructed in 1972 and specifics about the closure plan

were not detailed at that time. ln 1992, W. R. Grace provided a plan that identified three flood
routing alternatives. Major questions (issues) were raised by the public and the agencies in the
scoping process.

What is the size of flood that the impoundment should be designed to pass that adequately
assures public health and safety? What other features could be designed into the impoundment at
closure that could increase the flood sizing?

What construction is necessary?

What is to be done to direct the flood through the impoundment area and to divert Rainy

and Fleetwood Creek flows around or through the impoundment area?

How would Iong-term maintenance of the impoundment be addressed? Are long-term

maintenance and replacement of impoundment structures bonded?

a. Water Ouality

Water quality issues include the effects of sediment/asbestiform material in Rainy Creek

below the impoundment, the effect of petroleum products in water and fish in Rainy Creek from
the milling operation, and the need for a water quality discharge permit (MPDES) for the
impoundment.

The determination of need for a water quality permit will be made by the DHES's Water

Ouality Bureau. This EA will evaluate the effects of the proposed reclamation plan on the water
and fish in Rainy Creek.
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Based on the results of the monitoring program, the WOB will identify water quality

paramotors of concom, cctablish diecharge limitr for various water quality paramstors from the
impoundment, and determine $e nced for a discharge permit. lf problems are identified based on

tre monitorin!, DSL will cooperate widr t're WOB to identfi what measures need to be uken to
resolve the issues.

Water quality impactr ars address€d in tho EA, especially those dealing with erosion and

ssdimentation.

Tellingc wcru deposited h Rainy Creek below the impoundment b€foro 1970 pdor to the
onsonmt of $e nrotrl Mine Rcclamation Act. Conrmentors asked DSL to consider stroam

improvcmentr bdow thc impoundnwrt as part of tfie closure plan. The aisa oontaining the historic
tailing ir outrkh thl pemh boundary and DSL har no.uthority to rquire W. R. Gracc to
implement any measures to prgvcrrt sodiment transport from the histolic tailings in Rainy Creek.

However, DSL will evaluatl which ahemative impoundment diversion design wouH likely result in
the least volumc of downstrerm sediment,

3. Air Ouality

The W. R. Grace orebody oontains acbcstifom matorial (tremolitel. The presence of an

asbestiform mineral associated with tho vermlculite ore body was identified as a significant heatth
hazard a number of years ago primarily through occupational exposure. Former employees have

contracted asbestos related diseases through occupational exposure at tho mine site. The current
air quality concern at this site relates primarily to wind erosion of ailings and other dust from
disturbed or e$ossd arsas e8 well ds from road dust emissiona.

AocecE Road Dust

Public erposurr to airbomo tremolito resuhing from reess road dust has boen.identified as

a public heahh concsm. The access road cuts through geologic materials t'rat contain asbestiform
material {tremolitel. The most controversial issuc raised by the public and the agencies since W. R.

Grace anno0nced closurc of thc minc has been $c potsntial threat of asbostiform mineral oxposure
to the general public who may uss fie Rainy Creek road outside the permit area.

The Rainy Creek road is owned and authodzed by Lincoln County, W. R. Grace and the US

Forest Service. Only a small portion of the road is in the operating permit boundary. The state air
quality rules stirulatn that $e porson (entityl authorizing the use of the road must control
emissions fiom dre road.

Samdeg havc been collested by the mining company and the agencies identifying varying
levels of asbestiform materials on fie road surfaco. At least in some places, tho native surface
materials, as indicated by samples taken out of the road cut surfaces, contain asbestos. Also,
waste mat€rial from the mining op€ration was apparsntly used to 'sand' th€ road surface in the
wintertime.
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b. Dust from the 850 Disturbed Acres in Permit Area.

DSL has reviewed the potential threat of asbestos oxposure from fugitive dust emissions
from the mine site. As discussed above in Agency Roles and Responsibilities, W. R. Grace is still
subject to controlling fugitive dust emissions on all current and future activities at the mine site as
required by the Air Quality Bureau (AOB). Dust control on the 850 acres disturbed is dependent on
successful revegetation.

4. Revegetation

Old mine waste rock and tailings have naturally revegetated in areas where they have not
been continually disturbed. The mine waste rock is inherently infertile, but supports vegetation.
The area receives over 30 inches of precipitation per year.

W. R. Grace has been revegetating some of the mine pit benches since the mid-l980s.
Almost all of the areas disturbed by mining have been seeded. Some areas have had trees planted.
W. R. Grace will continue to revegetate until they secure bond release from DSL.

DSL will continue to monitor revegetation success. W. R. Grace will have to maintain
erosion and sediment control systems in place until revegetation is adequate to control erosion.
Noxious weed control efforts by W. R. Grace are ongoing.

Overall reclamation/revegetation success is not considered an important issue in this EA by
DSL. Past revegetation efforts have been successful to date. The reclamation plan can be

modified by DSL at any time when field investigation identifies a potential problem as per MMRA
182-4'337-MCA). Monitoring will continue as long as it is n€cessary. Therefore,
reclamation/revegetation success has been dismissed as an issue in this EA.

5. Wildlife - Threatened and Endangered Species/Sensitive Species

Comments on the closure plan questioned the potential effect that a dam breach would
have on sensitive fish species in the Kootenai River, namely bull trout and sturgeon.

The company has proposed an alternative that limits the potential for a dam breach and as
a result limits the potential for downstream sediment/asbestiform mineral losses to the Kootenai
River. The majority of asbestiform material deposited before 1972, downstream from the
impoundment, is not subject to the Metal Mine Reclamation Act.

6. Bonding

Another issue, raised during this review was whether a permanent trust fund was needed
for long-term compliance with reclamation, air, and water standards. No long term air, water or
reclamation issues exist within the permit area given that jurisdiction over the impoundment
transfers to the Dam Safety Bureau and the road dust recommendations would be coming after
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further study.

DSL is holding e sur€ty bond for 9467,000 to guaranteo ruclamation succoss in casc W. R.

Grace does not complete its rcdemaion Gontr.ct. DSL will hold $at bond untilW. R. Grace has

compbbd all reclamation couirtent with $eir epproved reclamation plan. Thir includos successful
rcvegetation of the 850 acrer which are procenty disturbed at $o mine site, as well a8 any new

diqrurbances n'hich would resuh from tte impoundmsnt closure plans.

DSL will hold the bond to maintrin sediment control pood8, for weed control, and to
reshape wtshoutr and ordrer croded areas if they occur. Some or all of $e bond may be held

indefinitely if prcblemc adso. DSL will not releaso all the bond until monitoring shows compliance
widl wats qudry closurc and the l}8m S.fetrV Section signs off on fic comtruction of the flood
cmtrd sffircturqr and ft. DSS opcrathg eetmlt ir approvod. DSL will advertise any proposed bond

rclease in the Ubby newcpapen, plovkling tF opDortunlty to comment on reclamation succesr.
Thir issuc is thercfon not addrcssod furfier in $is EA.

In summary, the igsues to be canied forward in tho EA are:

t$ography and geologV (impoundment gtabilityl;

hydrology fflood routing and water qualityf;

ak quality (asbestos hazardh and

wildlife lfisheriesl.
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CHAPTER II. SUMMARY OF PROPOSED ACTION AND ALTERNATIVES'

This chapter surnrnartzes tp proposed impoundment closure ahemativss submitted by

W. R. Grace. Altemativet for routing Reiny Croek and Fleetwood Creek include full diversion

0Ahernative | - The No-Aaion Altemativel or partial diversion (Ahemative llll of $e streams around

$o taiilirne impoundment and rcuting drc ctrcamE throu,gh the impoundment (Altemative lll.

A. No Astion - Ahemetiw l: Full Divcrsion of Streams Around the lmpoundment

Under the no actbn altcnrativo $e Department would deny W. R. Grace's proposed plan

for impoundment closurs. Therefore W. R. Grace would be required to implernent the existing plan,

which consists of diverting Rainy Creek around tho impoundment.

B. Company's Pnoposed Action-Ahsmetive ll: Routing the Streams Through The

lmpoundmcnt

W. R. Gracs'g impoundment is Situsted on Rainy Creek, ammsdiatoly bdow the confluence
widr Fleetwood Creeh and impounds approximatsly 9.4 Equaro miles of the Rainy Creek drainage

area. W. R. Graco, after evaluadng tre bect ms$od to safely pess a design storm of 0.5 PMF

magnitude in a stabb rnenner, whife asswing the long-prm integrity of $e dam, proposed to route
the storm t'rrouoh the impoundment using controlled outflow stn currgs.

By using the impoundment to temporarily store peak inflows, outflow volumes can be

reduced to s fretidr of $o 0.5 PMF peak inflow volume.

A dodgn fiood of 0.5 Prob.bl€ Maximum Flood (PMR was selected as dre design flood to
bs anatlzed ag &scribed in Chapter 3, B.' The 0,5 PMF was calculated at 5838 cubic feet/second

lqfe). This flow ie comparable to dre flow of the Missouri River at tho Canyon Ferry Dam for
perspective.

Routing the floods through ths impoundment using controlled outflow struqturss provided

$e safest and most cogt-effective mofiod of flood routing for dre tailings impoundment while
addressing $e maiorW of the regulatory concern3.

1. Flow Channels

The general design approach of W. R. Grace's proposal entails routing all flood flows from
both Rainy Creek and Fleetwood Creek into t'te ailings impoundment, controlling dischargs with a

control stn cture, and rctuming water to Rainy Ctesk ldownstream of the ailings daml by means of
an outflow channe!. No divcrsion structur€s would be employed. Flows in excess of O.5 PMF

2chapters II, III and IV utllLze uodified telrt frou oFinal
Report Engineering AnalyslE of Flood Routing Alternativestr
Schafer and AssociateE, Unpublished Report, llarch, L992.
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would be handled with an armored emergency spillway. Routing flows through the impoundment
provides the safest method of passing major flood events through the impoundment area, while
maintaining the long-term integrity of the tailings dam.

Flood flows would enter the impoundment unrestricted and, depending on the discharge
rate, would be passed directly through the impoundment and discharged, or temporarily stored in
the existing reservoir until discharged. Discharges from the impoundment would be restricted to a
design peak outflow by means of a concrete box culvert. Discharges from the control structure
would enter a constructed outflow consisting of a rock-lined, trapezoidal channel connecting a

series of concrete drop structures. Flows would be returned to Rainy Creek approximately 800
feet below the tailings dam. An inflow channel would be constructed in the tailings in order to
connect the impoundment wetland with the control structure. This system would allow W. R.

Grace to maintain a relatively constant water surface elevation (in the wetland) to aid in

revegetation, and prevent saturation of the tailings dam.

Other work proposed during closure includes removal of the existing water control
structures (Rainy Creek diversion, emergency spillway, and decant tower); providing a stabilized

Fleetwood Creek channel through the coarse tailings dump; revegetation and other erosion control
and surface stabilization measures; and, general reclamation efforts to improve natural aesthetics of
the impoundment area"

Figure 3 shows a plan view of the tailings impoundment with the preferred flood routing
alternate overlain. Following sections provide greater detail of the proposed closure plan for the
vermiculite tailings impoundment.

2. Tailings lmpoundment

The tailings impoundment would basically remain as it currently exists with a pond and

associated fringe of emergent vegetation (wetland), 'beach' area, dam, and inflow from Rainy and

Fleetwood Creeks. The flood routing system would be constructed, the existing water control
structures removed, and revegetation/reclamation work completed during closure.

Following closure, the pond would be retained as a natural wetland. The wetland would
have a water surface elevation of 2904' and would encompass approximately 20 acres in the
middle to upper portion of the impoundment. Water depths would range from O ft at the water's
edge to a maximum of about 7 ft, with an average depth estimatsd at 2 to 4 feet. The water's
edge would remain approximately 700 to 800 feet from the dam creating a "beach" area (between

the water's edge and the upstream face of the daml of slightly less than 20 acres. Revegetation

would take place on the entire impoundment area. The estimated boundaries of the wetland,
following closure, are represented on Figure 3.

lnflow from Rainy Creek would continue to enter the impoundment from the north. The

Rainy Creek diversion structure, located approximately 1 mile upstream of the impoundment, and

associated pipeline together with the present emergency spillway and decant tower/pipeline would
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be rcmoved. Fleetwood Otek would be restored to a stabilized cfiannel located adircent to the toe
of the coarse tailings dump, and enter $e impoundment from the €ast. Neither flow would be
rcrfriAed or diverted.

A flood routing control system for thc impoundment would be construsted on tho lower
ldeml erd. Dcmilr lre located in following sestons.

3. Inht Channel

An infct or inflow channel, fiom dp edgc of ths wedand to t're control stn cturo, woufd be
aonstrusted es pert of thc proposed ffood routing svgtem. In addition to flood routing, the inflow
channel would provlde psEsag. for low ffows through the impourdment to pruvont trc water
gurface elevation in dr pond from r'rring, ktundting $. boach ar€a, end cwmudV retureting the
tailings dam. Tho inlet channel is shown on Figuru 3. Tho inflow channel would connest the
wodand with the oontrol stn cturu. The channel crlost cleyrtiorr let $e edgo of tha wetlandl yvoutd

bo set at 2904' ard $e crert clcvetion of $. contrd stn c$r€ wodd be set at 2SX)', making a
channel grdisrt of approximetely 0.0038 ftlft or 0.38%. Maimum calculated flow vetocity in tre
inflow channel would be 5.5 fost per rscond.

Ths inflow ctrannd wouE bc a rapezoldd construstion with 10 ft wide bottofn, and a
combination of 2:1 and 3:1 sideslopes. The bottom and sid€s of the channel fto 7 ft elevationl
would be covered with a non-woven goetextile, followed by a 6 inch bedding layer of 'dirty'
gravel, and overlain by a 12 inch lminimuml layer of well graded DSO = 411 cobbles with finee

ldirtyl and seeded. In addidon to providing bedding for drc cobbb channel lining, trre dirty gravel

wsuld improvc rerrcgtotstion Euccoit in $c ch.nnd and gubrtentially roduco fie contribution of
tromolite fiben ftotn $et portion of thc channcl. The dirty cobbh lining should also improve
rcclamaion 8uoooEr, firrther strbilizing the channd against storm ovsnur. The channel lining would
be keyed into ttc rl&r of the channel.

The lined portion of the channel would be excavated at a 2:1 slope, with thc upper portions
excavatsd at a 3:1. Ths consapt bshind thir design is $at t're upper, unlined poftionr of dre slope
would have less potential for crosbn prior to vcaetation becoming egtablished widr a flatter slopc.
Also, vegetetion would have a bstter ruccess rate, and would become gstablbhed more quickly.
Armoring the 2:1 Copos would provont eroslon and flood scour fronr occuning until vegetation
becomes established. Should slope subility or ofier problems bccome evident during actual
oon$truction, the slopes would be flattened at that $mo.

Control Structure

A control strusture would also be construsted through the uilings dam to control
discharges from the rsssrvoir, and into the oudst channel bdow the dam. The conrol Etructuro
would provido r medrod for safely reducing peak flows dudng maior evsnur while preserving the
integrity of the dam and reducing Sre downstream impact. W. R. Grace has proposed a concrete
box culvert to control ontflow while preserving t're surgo capacity of the impoundment for maior
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storm events.

5. Outlet Channel

The outlet or outflow channel would be constructed as part of the flood routing system,
and would carry discharges from the reservoir control structure and return them to the natural
Rainy Creek channel downstream of the tailings dam. The outflow channel, constructed on the
east abutment, would consist of a heavily armored channel in conjunction with a series of concrete
grade control or drop structures. This type of construction would be both functional and

aesthetically pleasing, and would quickly return the flows to Rainy Creek. Environmental
disturbance would be kept to a minimum. Figure 3 shows the outflow channel in plan view.

The channel would begin at the outlet of the control structure (elevation 2897.6'l and tie
into the Rainy Creek channel at approximate elevation 2780' , with a total length of about 1300
feet. Maximum gradient would be slightly over 0.04 ft|ft (4%1, and would be adjusted to "fit" the
existing terrain. Maximum drop height of the drop structures would be 12 feet.

A typical cross-section of the of the channel would be trapezoidal construction with a 10
foot wide bottom and 2:1 sideslopes, heavily armored with a minimum of 42 inches of rock rip-rap

and underlain with a sand/gravel layer or a non-woven geotextile filter cloth. The rip-rap would be

well graded with a minimum size of 3 inches and a maximum size of 36 inches. A 12-foot wide
access road would be constructed on the inside berm.

The grade control structures proposed would be straight reinforced concrete drop structures
simifar to the SCS Type C structures, with a maximum drop height of 12feet. The drop structures
would be placed to utilize existing terrain, and depending on foundation conditions encountered
during final design field investigations, some modifications may be required. Approximate drop
structure locations are shown on Figure 3.

Construction of the outlet will require a moderate amount of excavation in the hillside

adjacent to the east abutment of the tailings dam. With the close proximity of bedrock, portions of
the channel will be in weathered or unweathered bedrock, requiring drilling and blasting. Some

modification of the designed sideslopes of the outflow channel may be made should final design
field investigations indicate the presence of durable bedrock. The intent of the project is to align
the channel to maximize the use of the existing terrain and minimize environmental disturbance.

6. Emergency Spillway

An emergency relief spillway would be constructed on the west abutment of the tailings
dam, and work in conjunction with the main flood routing system to assure safe passage of storm
events exceeding 0.5 PMF. lt would be sized to provide additional flood routing capacity within the
constraints of maintaining construction within the abutment area of the dam, but without
necessitating a relocation of the Forest Service portion of Rainy Creek road. The spillway would be

designed to prevent overtopping of the tailings dam for storms with peak inflows of approximately
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7700 sfs or 0.66 PMF 135 ft.l. Conetructon of this emergency cpillway ie not rcquired by

rugulation, but is proposed as a mefiod of improving public safety. Figure 3 shows the general

location of $e spillway.

The emergencv relbf cpillway wouH be construsted adiacent to thc wost abutment of the
uilinOs dam, and would terminatc 3@+ feet downstream of the cantedin€ of the dam. The

design would prevont damage to $e dam by delaying release of the overflows until past the too of
$e tailirlgs dam.

A tylrical cross-s€stion of $c of $e emergency relief spillwey would be trapezoidal

construction with a 30 to 35 foot wide botbm and 2:l sldeslopec, armored wifi e minimum of 36
lncher of wcll graded rock dp"rap.

7. Revegetsdon

Revegetation of the tailings impoundment area would provide for the re-ostablishment of
plant specieg for slope stitbilizetion, rcduced orosion, utilization of excess wator, acsdretic
cnhanccmont and relf perpetueting vcgstaton for wildfife. Th€ r.v€gstetion plan wouH include
glessss, forb!, shrubs, and trces.

A 8p€ciftc grass mix would bo uEod for reseeding, with each specie selested for a particutar

advantage $at will include fixing nitrogen, produaion of organic matter, early emergence for soil
ooyor and species with deep root ponotration to stabilize the soil and recover wator from a groator

soil thicknoss. The tailings impoundment area would bo'hydroseeded at approximatdy 24 lbs
PLS/aqe and 20OO lbc/acrs organb mulch where roil conditionr permit. Thc mulch would aid in
erosion conrol, sclil aeration, Eeed germination, scedling establishmstb and organic meterial

endchmcnt. Broadcast seeding wouH be done on fie soft tailings matorials which provido poor

beadng capacity for hydromulching equipment. An t&4&O lN-P-Kl fertilizer would Ue apdied
conc-trrronty to improve plant growdr, color and vigor. All seeding would tako plac€ in dre spring
or early fall.

The lowcr, wetter ponions of the ailings impourdment aree aro characteristic of dparian

sites which naturally promotc fast growing native specios such as cottonwood, willow, aspen,
birch, alder, chokecherry, dogwood, cursnL serviceberry and wild rosss. These species would be
planted to utilize excess wator on fie area surounding tho tailings pond and tho beach area.

Larger-sked ttees are subisct to wind-throw and are not recommended for'this specific application.

Smaller trees and shrubg wouH be planted along tre side slopes of the ailings dam and

excavated channels. Certain provisions of the dam safety law prohibit troos on fie face of dams.
How€v6r, since dte impoundment worrld normally not be holding yyater at capacity, tre use of trees

to stabiliza the dam face, particularly et the lower slevations, would appear to offer more benefits
bo$ aesrfietically and structunlly fian baving Ore face of the dam entirely barren. Shrubs would
quickly establish a denser cover to protect troo so€dlings and now grass. Roots, especially those of
woody ve0€ta$on, help stabilize banks by holding soil, reduce sediment flow and increases
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hydraulic resistance flow.

The coarse tailings dump has already been reclaimed. Dozer basins were installed as

catchments for runoff in order to reduce the potential for erosion. The entire coarse tailings area
was seeded with a mixture of grasses and clovers. Several thousand trees and native plant species
have been planted randomly along the face of the coarse tailings dump and in the dozer basins.

The tailings impoundment is currently used by moose which forage for aquatic vegetation
near its edges. The reestablishment of vegetation on other areas of the impoundment would
encourage use by deer and elk which. are also commonly seen in the area. The use of specific
cultural treatments, proper seed selection and a diversity of woody plant material would aid in the
re-establishment of vegetation which will have probable long-term soil stabilization and assist in the
natural regeneration of a productive forest habitat.

8. Stabilization/Erosion Control

An important constituent of the flood routing system, and other (tailings impoundment)
closure activities would be reduction of erosion and long-term stabilization. This is particularly
important at this site as the tailings impoundment and coarse tailings dump have limited
revegetation making them prone to erosion and other problems. W. R. Grace would exercise best
management practices (BMP',s) to reduce these concerns.

As described in the above sections, armoring of channels, revegetation, grade reduction
{dropl structures, and other methods would be employed to reduce erosion in the flood routing
systems. Cutslopeswouldbeamaximumof 2:1 tor longslopes,andl.S:1 withspacedbenches
for road relocation and other lesser cuts. The emergency spillway would be constructed to release
flows past the toe of the dam, and the groin of the dam would be reinforced as necessary.

Fleetwood Creek, now located in a sideslope constructed drainage channel, would be

returned to a more natural channel adjacent to the toe of the coarse tailings dump. The channel
would be stabilized with natural materials where possible including vegetation, log structures, and
other methods to improve geomorphic stability.

The remaining impoundment wetland would improve surface water quality through natural
filtration and settling.

9. Other Closure Activities

Other work that will be completed as part of the impoundment closure would be to remove
the existing Rainy Creek diversion pipeline, remove and reclaim roads, regrade portions of the
coarse tailings dump, and plant trees on the downstream face of the tailings dam (below the level
of the tailings).

The final construction activity for the impoundment would be to demolish the decant tower
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and plug its outflow prprng with concrste.

Post-Clorurc Care

W. R. Gracc ir committed b proper m.nagement of the recleimed mina property as long as
it rstainr owmrship of $e property. Arnngoments would be made for a full-tims custodian to look
after the proporty. Paft of fie custodian's responsibilitier wouH includo periodic inspection of
rtnram routing stn ctlros to assuro proper operetion end stnrstuml imegrfu.

W. R. Grace would dose access to $o upp€r mine property. Howeyer, situat€d next to fie
Forest Service *cess road, thc tailingr pond arcl would be ecccssibb to $o public. Thcse arsas
would be poEbd for no tresp$sing. The crrstodi.n wouH provUe cocurity for this aro. to prowm
mauthorized.Gooss b $r propgty which would suro fiat anithl rrvegptation efforr are not
di$urb€d by recrestional use. The custodian would also be responsible for coordination with
regulctory agencies for ongoirp monitodng rctivities.

11. Water Oud$ Monitodng frogram

A progrim of water qusltty monitodng was @un in the fall qf 1991 by W. R. Grrce to
develop data regarding current water quality and to monitor tro effecc of closuru aaivitics on
funrre wafttr quality. This program is described in a document submitted to t're Montana
Ihperfiiont of Sute Lands, Wator Ouality Bureau lHudson, 19911. The program calls for sampling
and analycis of Rainy Cl€ok, Flectwood Cr€€lq C;amey Creek and diccharges from t're tailings
impoundment. Mmhoring will include hearry mebls, although thie should not be a problem for dris
particular min€, ard asbestiform fibets. The moniuring will continuc for e minimum of drree yearo
with provisions for additional rrcniodng depending on the rosutts of $€ previoue sampling.

12. Maintsnance

The construstion of channels for flood routing is not exp€sted to be a solution without
maintenance rcquirements. Thc recommonded altemative is what wc believc wouE offer t're
lowest maintenence requirements atd bast potemial for caastrophic ftilures. The suocsss of the
closure in meeting drese goals for t're longrterm depends on good maintenance practices. W. R.

Grace is committed to this maintenance trroughout its ownership of the property and would require
that it be continued as a condition of any futurt sale of the property. The planr for maintenance
with DNRC would be assigned to t're now owner if a sale occurred.

Areas which would require periodic inspection, on at loast an annual basis, would bc the
too drain piping, box culvert outlet sffucfiJro, and dn constructod channels. Should dre toe drains
begin to fail and remedial astion be indicated to prevent saturation and subsequent erosion of the
dam foundations, W. R. Grace would implement appropriate eomctivo measures. A conceptual
design for such remedial action has already been prepared by W. R. Grace. Other $ru6uroE may
also require maintenance or reconstruction from time to time to assuro continuod funaionality
according to intended design.

10.
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C. Alternative lll: Partial Diversion of Flood Flows Around the lmpoundment

A partial diversion of flood flows would entail diversion dam(sl and channels designed to
intercept and divert flows up to and including a selected design flow, i.e. l0-year or 100-year
events. Flows exceeding the design capacity of the diversion dams would be allowed to by-pass
the diversion dam through a "blow-out" plug of uncompacted fill placed in an engineered spillway
and be routed through the reservoir. The concept behind this alternative would be to provide a
system that would combine the advantages of a full diversion system with the advantages of flood
routing through the reservoir.

D. Flood Design Analyses

The following paragraphs describe various flood design considerations evaluated in the
development of flood routing alternatives over th€ impoundment.

For the purpose of the conceptual study, W. R. Grace investigated two configurations for
the box culvert control structure. These were twin 4 ft. by 6 ft. concrete box culverts (total open
area 46.6 square feet), and a single 4 ft. by 8 ft. concrete box culveft (total open area 31.4 square
feetl. Both structures have an inflow elevation of 2900' and a 2 percent grade. Entrance

construction will match adjacent contours.

Calculated peak outflow (26 feet elevation head) from the twin box culverts is 1080 cfs,
and 744 cfs from the single box culvert. W. R. Grace then looked at the performance of these
outlet structures under several flow conditions including the 1OO-year storm event and the 0.5 PMF

event. Peftinent findings of this analysis are summarized in Table 2.1.
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Tabls 2.1 Flood routing p.ram€teru for various routing altomatives.

Design

Flood

Peak Flow

lsfcl
Control

Structure
Peak

Dicchargel

Peak Water
Elevation

(ftt

1fi),Year 460 Twin 4'x 6' 228 2904.0'

0.5 PMF 5838 Twin 4'x 6' 983 2922.6',

0.5 PMF 5838 Singfe 4'x8' 731 2925.1',

0.55 PMF 6:120 Twin 4'x 6' 1078 2925.g',

0.66 PMF 7750 Twin 4'x 6'. 20712 2926.9'

0.66 PMF 77otrJ Single 5'x 9' lg6gt 2925.g',

I Peak discharge from tho proposod control strucn re.
2 Includes outflow from a 50 foot wide emsgoncy spillway.
t Includes outflow from r 35 foot wide emergsncy spillway.

1. l(X).Year Event

Routing the l0o-year, 24-hour event peak inflow of 460 cfs through dre reservoir using a
crost el€vation (beginnlng of the inflow channell of 2904' and thc singlo 4' x 8' box culvert for
oudet control, produced a peak diechalg€ of 243 c"fs and a maximum wat€r curface elevation of
2905.4' at the oudet control ctrusture. Witfi this syctem,

virtually all of the impounded flows from a l@year €vent would drain in less than 24 hours. This

demonetrates $at fie surface wator elevation of $e impoundment would not riso significantly
above fie elevation of 29O4' during a lOGyear event if dre twin box culverts are used to control
outflow.

This is an impoftant point. Should a lOO-year ovent occur immediately bsfore a 0.5 PMF

event, the surface wator elevation in the impoundment will remain at tho proposed static wat6r
efevation of 2$),4'. Becausc of this, routing/storage will begin at elevation 2904' rat'rer than the
exicting om€rgonc], sest elevetion of 2920' as outlined by the Montana Dam Safety regulations
(State of Montana, 19891.

2. Probable Maximum Flood

Vadous pgrcgntagos of ths PMF event, beginning with a minimum of 0.5 PMF, were

calculated to be routed through the impoundment using represontative outlet control scenarios,

including with and without an emergencV spillway.
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Routing O.5 PMF using the twin box culvert control {no emergency spillway} produced a
peak discharge of 983 cfs, and a maximum water surface elevation of 2922', or slightly over 4
feet of freeboard remaining at the worst case. This routing was modeled using an initial water
surface elevation of 2900', rather than the expected elevation of 2904'. Final water surface
elevations are estimated to be about 0.6 feet higher than the model results, or approximately
2922.5'.

Routing 0.5 PMF using the single box culvert control (no emergency spillway) produced a
peak discharge of 731 cfs at a maximum water surface elevation of 2925.1', or slightly less than
0.9 feet of freeboard. Again, a beginning elevation of 2900' was used, making the peak elevation
slightly higher.

A calculated event with a peak flow of 6320 cfs (approximately 0.55 PMF) was routed
through the reservoir using the twin box culverts, and no emergency spillway. This event would
produce a peak outflow discharge of 1078 cfs, and a peak water surface elevation of 2926' , or
approximately 0.1 feet of freeboard.

A fourth model was completed to determine what peak flow the reservoir would safely
handle with a 50 foot wide (2:1 sidesl emergency spillway channel in conjunction with the twin
box culverts. Setting the crest of the emergency spillway at elevation 2922' would allow an event
of approximately 7750 cfs (0.66 PMF) through the impoundment without overtopping the dam.
Maximum water elevation would be 2926'.

The proposed location of the emergency spillway imposes constraints on the amount of
available space to construct the spillway without affecting the existing USFS portion of the Rainy
Creek road. In order to avoid impacting the Rainy Creek road, the emergency spillway would be

about 35 feet in width. A model was completed using a single box culveft and a 35 foot wide
emergency spillway with a crest elevation of 2922'. This system will allow an event of
approximately 77OO cfs (0.66 PMF) through the impoundment wlth a peak discharge (combined

culvert and emergency spillway) of approximately 1860 cfs, and a maximum water elevation of
2926',.

The preferred control structure for this conceptual design is a single concrete box culvert
with dimensions 4 ft by 8 ft, and an estimated total length of 1 20 feet (inlet to outlet). This
structure would be less prone to blockage by debris and easier to maintain because of its large

open area. The control structure would be placed in the east abutment of the tailings dam adjacent
to the bedrock, and graded at 0.02 ft/tt, or 2%. Inlet (crest) elevation would be 29O0' and outlet
elevation approximately 2897.6'. The control structure would outflow directly into the outflow
channel.

Peak inflows from large events would enter the reservoir and be temporarily stored until
discharged through the control structure at a greatly reduced rate. With a peak inflow of 5838 cfs
at 0.5 PMF, and a maximum control structure discharge of 744 cfs at 26 feet elevation head
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(distance from free water surface to control structure crest el€vetion), outflows are reduced by
greater $an 85%. Stored wator would take approximstcly two deys to drain to the 2900 foot
elovation.

Every precaution would bc t*sn during final design and constnrction of the box culvert in
$e teilings dam to insure against failurc and maintain the integrity of $o dam. Tho box ctlvert will
bo bodded, bacl<fill€d, and compactod folbwing strict sp€ciftcations. Riprap in the apron approach
to tte inlet of iltc culvert wouH be upgnded to oompsnsato for tre acceleration of flow as it
convergos on thc opening of $e culveft. Provisiom would bc made for colleaion of debris before
dre culvert entry which could be subctamial in a maior flood. Constant on-site supervision would
be provided by a Registersd Professional Engineer.

Wifi $c redustion in pcak disciergB, the outflow channsl wouH bc considerably smaller
and more stable, and flood impact to downstream areas would be greedy reduced as well.

E. Altematives [hopped From Further Consideration

1. Vadations on the Proposed Plan.

Common Diversion Dam (Alternate lal

Divecion of Rainy and Fleetwood Creeks around the impoundment is the cunently
approvod meiftod of flood routing following clogure. Full diversion will entail intercepting and
diverting both creeks around tre impoundmont" and uhimately rsttlmang trrem to Rainy Creek
downstream of the dam.

Condnrstion of a common diversion dam acrosg the upper ond of the cxicting impoundment
would bc rcquircd et a location where flowc from Rainy Creek and Fleetwood Creek join. The
flows would $en be diverted around the tailings impoundment through an open channel or pipe

constructed adiaccnt to $3 impoundment. once past fio dam, a concrsto drop chute or od|3r
means of elevation redustion would rotum thc diwrtod flows to Reiny Creek.

A common diversion dam, capable of diverting a 0.5 PMF event while retaining long-term
struetural integrity, would be very difficuh to construct because of drs tailings in the impoundment
and sest ebutmont. Tailingg may not provide a comp€tent foundation for dre dam base or
abutnent hencc significant excavation of the oilings would be required. Conventional

construction mcdtods and equipment often fail when working in tailings, making the proiect costly
and with questionablo results. Therefore, this variation was dropped from further analysis.

b. Water Level rt 2910' (Altemate llbl

The fine tailings in the impoundment aro seturatod, unconsolidated, and have little bearing
capacity making standard construction methods and equipmont difficult to use. Due to the
expected difficuhies associated with constructing thc inflow channel in the fine ailings, a variation
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of this alternate was investigated. To reduce the problems of construction in the tailings materials,

a low level dike of cohesive (low permeability) material would be constructed across the tailings
impoundment, approximately 500 feet from the face of the tailings dam as recommended in the
dam stability report (Vahdani, 1992). Located at this distance from the dam the potential impact
of standing water on dam foundations is minimal. Top of dike elevation would be approximately
2912' with the water level in the impoundment maintained at 2910', which has been selected as

the maximum practical elevation at which water can be maintained in the impoundment without an

important loss of storage capacity or increasing the risks associated with saturated tailings dam
foundations and sudden failure or breaching of the dike. By raising the water level in the
impoundment, the length of inflow channel and subsequent tailings excavation would be reduced

and this would reduce construction costs. This alternate provides water cover for much of the
tailings and thereby reduces the potential for dust production and also reduces the areal extent of
required revegetation.

There are some additional risks with this alternative, however. Should the dike leak, which
it may very well do because of the difficulry in getting good compaction of the dike materials on

top of tailings and the potential for seepage through the tailings material itself, a drainage channel

would probably be needed below the dike. Also, in the event of a major runoff event, one slightly
greater than a 1OO-year storm, the dike would be overtopped resulting in damage to it and to the
drainage channel below the dike.

This construction alternative has been dropped from further consideration.

c. Separate Diversion Dams (Alternate lbl

An alternate would be to construct a diversion dam at the extreme upper end of the
impoundment, beyond the extent of the tailings" A separate diversion dam would be constructed
for Fleetwood Creek upstream of the coarse tailings dump. Flows from Fleetwood Creek would be

delivered to the Rainy Creek diversion by a constructed channel. Both flows would then enter a

main diversion channel and be routed around the impoundment as above. Overtopping the dam
could cause catastrophic failure of the dam. Dams in a series are not considered to be good

engineering practice. Therefore, this alternate has been dismissed.

West Abutment Outlet (Alternate lldl

Locating the outflow control structure and channel on the west abutment, and the
emergency spillway on the east abutment was investigated as an alternate for returning flows to
Rainy Creek downstream of the tailings dam.

The primary advantage of this alternate would be to shorten the inflow channel through the
tailings, reducing the extent of specialized construction to build the channel. Because the tailings
are not as deep on this side of the impoundment, both the length of the channel excavation and the
quantity of material to be removed would be reduced.
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The primary disadvantage would b€ $o stoepor sidesloper making construction of the
outflow channel more dfficuh, and with questionable long-term geotechnical sbbility. A concrete
drop chute (at considerable costl or rigniffcant oxeavation of the abutment area may be rsquired.
Placirc the emergency spillway on dre oart abrfii€nt would require rclatively more excavation,
panially in undisturbed for€st, to gst the ffow past the toe of the dam beforu releasing it, reducing
virual aesfietics c well. A partid relocadon of $€ Forest Service accoss road would be required.
Du€ to theso etpineedng and aesfietic draw-backs, end lack of discsnable advantaoos, this
construction altemative was eliminated.

Oudst Owr Drm Frct (Altrynate llel

Consrusting an oudet through fie ccnbr of dre dam and down dre face was invectigated
as an altemate for rctuming flowr to R.lny Crod<. This altemate would consist of a rtraight inflow
channel through the fine tailings connoctod to a roinforced concrcte control structure and drop
chute.

Placing an oudet in the dam face diminams the neod for excavation of either abutmont,
unless an emergency spillway is desired. The oudet control structur€ and drop chute would be
built as ono strusnrrs, and tiod dincdy into tre existing ciannd below the dam, eliminating the
need for cxteneivs downstream worlc Overall, environmental disturbence would be negligible.

There would be an increasod possibility of bilings dam saturation and seepage witr tris
option. The zone of influence from dre channd will affest a larger area than if it were locatod
adiacent to an abutment. As widr the o$er dternates, lining the cfiannel would eliminate the
problem. longtcmt geotechnical stability of this svstem mey be questionable, and construction
would be moderately difficult on the steep slope.

Olhor disadvantagor ero reduced aoadretics, higher construetim costs (roinforced concrotel
and public sefdy lstraight-walled drop chuo and high velocities sliminate any chance of escapel.

Thir congtnrction ahemetivc has becn dropped from furthe consideretion.

f. East Side Channel lAhometc ldl

An rhemarc to a full diwrsion channel would be construEtion of an open channel on the
east sido of $e impoundment. The channel would bc similar to dre west side with a concrete drop
chttto/plungc pool. Flowr would be diverted into the channcl at dtc diversion dam, carried around
the impoundmort, and returned to Rainy Creek downstream of $e tailings dam.

This altsmate is lel practical due to the proximity of the coarse tailings dump, and
prosenct of shallow bedrock and eteep slopes. The beginning section of dre channel would be
located amirely within the coarse tailings dump which is unconsolidated and gcotechnically
unstablo. Significant design and cngineering would bc necessary to coGtrust a channel in thie
material. Fufther, lining would be required to prevent rapid infiltration and increased foundation
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instability. Excavation to natural material would be virtually impossible.

On the lower sections of the channel, the depth to bedrock is generally less than 1O feet
(Lewis, 1 971 ) and portions of the drainage sideslopes are very steep. These restrictions, coupled

wlth the required channel size for 0.5 PMF, would require that the channel be constructed partially

within the fine tailings. An alternative would be to construct the channel entirely in bedrock
requiring extensive drilling and blasting. Either channel location has drawbacks.

Due to the overall drawbacks, this alternative was not considered further.

Pipeline (Alternate le)

. A pipeline, or other closed conduit, was explored as an alternate for carrying full diversion

flows around the tailings impoundment. As with the open channels, the entire flow from both
Rainy and Fleetwood Creeks would be diverted into the pipeline which would carry this flow around

the impoundment and return it to Rainy Creek downstream of the tailings dam. The pipeline would

most likely be located on the west abutment, and would eliminate the need for a drop structure.

The primary advantage to a pipeline is the elimination of water loss through infiltration, and

associated tailings dam saturation problems. Another advantage is the reduction in public

accessibility, with the exception of the pipe entrance.

Disadvantages include size, geotechnical stability, maintenance, and cost. A pipeline

greater than 20 ft (diameter) is required to carry 5838 cfs, the exact size depending on shape and

material type. To properly install a pipe of this size requires extensive excavation, and specialized

construction methods and equipment. Pre-stressed concrete pipe would be the best choice, but
with considerable cost. Even with pre-stressed concrete, geotechnical stability may remain a

problem, due primari[ to the geology and topographic relief of the area.

A safety concern is the entrance into the pipeline, and the closed system preventing quick

escape. Installation of a grate, or other barrier would prevent this, but would greatly increase

maintenance and the possibility of plugging with subsequent system failure during major events.

Due to questionable stability and the probability of plugging and failure, this alternative was
not evaluated in any greater detail.
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CHAPTER III. AFFECTED ENVIRONMENT

A. Topography and Geology

Tho geology d $e eho is latc Precambdan Belt Group conslsting of ffnegrained clastic and

carboneto rockc which haw undergonc various degrcot of metamorphism, and are covered with
glacial outwesh end till lBoetcher, 1963). Thc teilingts impoundmcnt ir locatd on an intrusiw
rock body celled tho Rainy Crsek ltock, of n'trich Vermiculite Mounuh and W. R. Gracg'l mining

area b a part. Dopilts to bedrock rengo from lesg $an 2 lsst to about 25 fect on tre valley walls,

and from 20 to 45 foot on Ore vallev floor. Portionc of trc bedrock are weatrerod and have low
strength llewir, 1 971 l.

The dam ir located ln Scismic ZN 2, wi$ a potontiC for nrcderato earthquaks demagc. A
strdy completed by Harding lawson Agsociater lVeMani, 19921 for W. R. Grace, indicatec '....the
dan is expectd to rqna'n sttile duing and folbwing thc dcsbn w{nwke1 aN '.....resufts of
our stabifity analyser indicete $at $e dam ir st'D/le during both static *rd dynmic loading
cqrditions".

Montana is one of the most seismically active statoE widrin the continental Unitod States.

Earthquakes may occur throughout Montana, but historical records indicate trst threo rcgions are

most suscoptible to ceismic activity. Th3Eo aFoa8, in order of dscrearing rislc aro ths West

Yellowctorc, H6lena, and Polson aroa8. According to Montana Earthquakes, 1869 - 1979

lMontana &rreau of Mines and Geology IMBMGI Memclir #51 by Oamar and Stickneyl, magnitude

5 earthquakes er. oommon in $e Fldread Lake region, which is approximrtely 5O miles soufuast
of the W. R. Glrce impoundmeot sits. Ths reglon nesrcr $e impoundment has been relaively
inactive sdrmically. Tho MBMG rcport indbatca dut onc magni$dc 5 eerthquako occunsd
approximatdy 1O mihs soufie.st of $. Rainy Creek impoundncnt dudng $e 11O year period of '

record. The epicenter of t|rb quake war apparsndy not locatod on a known fault, and may havo

been related to post{lacial isostatic rebound of tho oarth'E crust, e oommon causo of randomly
located, moderate intensity earthquakee in this region.

Accordlno to tho MBMG report, most f.ultl in thc arca show . notablc lack of carthquake
activity. According to a r€port on dre Et biffi of t'rc proposed ASARCO Rock Crcck tailing
impoundment, geologic evidence Indicatec $at only the Bull teke (2O milee from the Rainy Creek
impoundmem sitcl and Rainy Creck faults havc besr active in the past scvoral hundred thousand
years lDames and Moore 19921. Of trese, mly the Rainy Creek fauh shows documemed
movement within $e last 10,000 years. W. R. Grace has prepared a geotechnical gtability report
for the W.R. Grace impoundment (Vahdani, 19921. This report cvaluates Maximum Crsdible
Earthquake (MCEI potential for the impoundment rite, and concludes trat the strongest ground

acceleration which could foreseeably b€ oxperienced .t dre site would be 0.3O g 130% of gravityl.

This would conespond to eifier a magnitudc 7 guakc occuning 13 kilometers (8 milesl from the
site or a magnitude 5.5 quakc occurring wi$in 1 kilometer (0.62 milsl of the impoundment.

According to w. R. Grace, dp impoundment will remain stablo (the impounded saturated
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tailing material will not liquefy) during such a quake (Vahdani, 19921. Liquefaction potential would

be less if the tailings were drained than if they remain saturated.

An earthquake resulting in offset along the Rainy Creek fault would undoubtedly result in

structural damage to the impoundment. Repair of the dam face and spillway or diversions would
likely be necessary, regardless of the impoundment flood routing closure alternative selected. The

issue of seismicity and its effects on the closure plan have been dismissed by DSL as DSS would
maintain the oversight of the impoundment regardless of ownership in the future and can address
repair and maintenance after an earthquake.

B. Hydrology

Rainy Creek below the W. R" Grace water supply intake to the Kootenai River is classified
as C-l according to state water quality standards. Water classified as C-l is suitable for contact
recreation, growth and propagation of salmonid fishes and other beneficial uses as listed in ARM

16.20.621. Mostothersurface waters in the Kootenai drainage are classified B-1. The primary

difference between the C-1 and B-1 classification is that C-l waters are not suitable for drinking
water purposes.

As with other old mining permits, baseline water quality data is lacking for Rainy Creek. W.

R. Grace initiated a water quality monitoring program in 1991 which was reviewed by the WOB

and DSL. A preliminary review of the monitoring data indicates that numeric criteria established to
protect these water uses are not exceeded. However, the concentration of arsenic, fluoride, iron,

asbestiform fibers, and total petroleum hydrocarbons, (TPH) are elevated as a result of point and

non-point sources of water pollution associated with the mine.

1. Hydrological Evaluation

a" Hydrological Parameters

ln order to properly assess the requirements of the final closure design for the tailings
impoundment it is necessary to evaluate the magnitude of streamflows for various levels of
probability. W. R. Grace analyzed three storm events. A 1O-year thunderstorm event was chosen

to represent a condition which might be encountered on a regular basis and which might also be

considered as a design parameter for some diversion alternates. A 1OO-year thunderstorm event
was selected principally as the preferred basis for design of a partial diversion alternate, an event
which would be exceeded only rarely, thereby, requiring use of emergency provisions on an

infrequent time interval. A runoff equivalent to 0.5 of the probable maximum flood (PMF) event
was also selected since the requirements for dam safety are based on the PMF. This value was
selected in a meeting with the agencies in 1991 as the minimum design event to design for flood
routing. There is also a recorded event in the area of a 0.5 PMF event. This event was a three-day
general storm. W. R. Grace's analysis is based on a 6-hour thunderstorm event which produces a

more intense runoff in a drainage of this size. The methodology for calculation of these design

storms is described in the next section.
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The Rainy Creek drainage basin is locat€d on a south€rn exposf,rro of the Purcell Mountains,

and is primarily forest covered oxcopt for $e area dieturbed by the mining/milling operations and

loggirp operations. The baein dses from an elevation of approximately 2900 at the surface of the
tailinge impoundment, to 6040 feet at $r top of Blue Mountain. The lonoest leng$ of channel is

about 4.9 miles for Rainy Creolq and about 3.1 miles for Fleetwood Creok. Average channel slopes

arc 5 to 15 percenL with sldesloper ranging from 5 to 45 psrcent. Average $iram gradients for
Rainy and Flestwood Creeks ara 12.2% and 11.1% respestively.

Mean annual precipitrtion at Ubby is 19.4 inches, wi$ 37 perccnt of it occuning in dre

monthe of November througrh Januery, and 18 percent falling in the montte of May and June. The

month having $e highest aysraep precipitation is January wifi 2.42 irchas.

Temp€rature in Libby ranges from an averege d 22.40 Fahrenheit (Fl in January to an

everags of 670 F in July. Average annual preciplution at tre site is estimated at 30 inchoc per

yeer (USDA, 19771, end the temper.ture would be cxpected to avoregc 3 to 5 degrees cooler fian
et Libby. Climatological datr war obmined from thc Ubby l.NE Ranger station.

Soils in fie area have been assigned a Hydrologic Soil Classification of 'B' by the Soil

Conservaion Service (SCSI. Tho drainaOp basin ia egtimated to have more fian 75 percent ground

eovor of mature forcst in good condition, wi0r modsrate slopes. Antecedent moisture is consldered

to be average. A 'Cuwe Number' of 60 is esdmated for bot'r the Rainy Creek drainage basin and

$e Fbstvrrood Creek drainage basin. SCS Curve Numbers are used in the SCS hydrologic model to
classify tu drainagc characteristics of different types of terrain. To assure a conservative runoff
estimate, the curve number was selested stighdy higher fian normally recommsnded for for$ted
lands to eccoulit for the impact from mining on aroaE of the Fleetwood Cresk drainage and

extonsiye clear cuts in Upper Rainy Crcok. A summary of design conditions is shoum in Table 3.1.

Table 3.1 Hydrolocic paremeters for Rainy Crcek and Fleetwood Creck drainago areas

impounded by the tailings dam.

WATERSHED

NAME

AREA

1gq. Mi.l
scs

CURVE

NUMBER

AVE

SLOPE

t%t

CHANNEL

LENGTH

tftt

SOIL

GROUP

Rainy Creek 5.9 60 r2.2 25,870 B

Fleetwood

Creek

3.5 60 1 1.1 16,370 B

b. Design Storms

Runoff from three design storms was urod to evaluate flood routing through $e tailings

impoundment, specifically: 1l a lGyearfrequency, 24-hour precipiation ovont; 2l a loGyear
frequency, 24-hour precipitation ovsnt; and, 3l a Shour probable maximum flood (PMF) IUSDA

1985; USDI 19891.
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(1) 1O-Year Event

A 1O-year, 24-hour antecedent storm precipitation of 2.4 inches for Rainy Creek drainage

basin was obtained from the National Oceanic and Atmospheric Administation (NOAA) Atlas (U.S.

Dept. of Commerce, 19731. Using this precipitation value, a peak runoff for Rainy Creek (65 cfs)
occurred 16.3 hours after the beginning of the storm. Peak runoff for Fleetwood Creek (45 cfs)
occurred at 14,9 hours. Key parameters for this model are summarized in Table 3.2.

Table 3.2 Surface Water Runoff for a lO-year, 24 hour precipitation event using SCS-Type ll

rainfall distribution.

The total runoff hydrograph for the entire watershed area impounded by the tailings dam
was obtained by summing the two individual hydrographs, resulting in a peak flow of about 107
cfs occurring at 15.5 hours after the beginning of the event. The total runoff for the affected
drainage area is 74 acre-ft, with 46 acre-ft from Rainy Creek, and 28 acre-ft from Fleetwood
Creek.

(21 100-Year Event

A 1OO-year,24-hour antecedent storm precipitation of 3.4 inches was obtained from the
NOAA Atlas (U.S. Dept. of Commerce, 1973). Using this precipitation value, a peak runoff for
Rainy Creek (262 cfs) occurred 15.2 hours after the beginning of the storm. Peak runoff for
Ffeetwood Creek (204 cfs) occurred at 14.4 hours as summarized in Table 2.3.

1O-Year, 24-hour Storm Event

Watershed

Name

Precipitation
(inchesl

Runoff
(inches)

Peak Flow
(cfs)

Time of Peak

(hours)

Rainy Creek 2.4 o.147 65 16.3

Fleetwood Creek 2.4 o.147 45 14.9

Combined Flows 2.4 o.147 107 15.5
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TaUe 3.3 Surface Watcr Runoff for a lOGYear, 24-hour precipitation ev€nt using SCS-Type ll
rainfall distribution.

The total runoff hydrognph for $c cndrs wrtorched area impoundcd by dro oilingr dam
was obained by summing tho tr^ro individual hydrographs, rosuhing in a peak flow of 460 sfs
occuning ft 14.8 hourg afor $c beginning of trc event. The toul runoff for the drainagB area is
245 rcre-ft, wi$ 154 acre'ft from Rriny Creelq and 91 acre-ft from Fle€trrvood Creek.

Probabb Maximum Flood

The probable maxinrum flood IPMR is $e flood elQected from t'rg most severc combination
of critical meteorologicd .nd hydrologic conditions that are reasonably poarible in a region. Three
scemrios are most often concidcrcd when ectimatinO the PMF, specifrcalV tl general seasonal
storms lOctober thrcugh Junel, 2l nin on snow (including snowmehl ald, 3l summer convestive
thunderstorms. Based on the Hydrometqrological Report No. 43 HMR 4ill, 'Probable Maximum
Precipiution, Northwest States' tU.S. Weather Bur€au, 19661, intense tocal summer t'runderstorms
of short duraion aro most likely to produce a PMF €yent in this region of the United States least of
$e Cascade divftle and west of $e Rocky Mountainsl.

Usittg fie mofiod oudined in HMR 4il for summer fiunderstorms in small drainage baeins '

l<55O square milesl, a PMF everrt is estimated to produce 10.7 inctes of precipitation in 6 hours.

lmportant runoff parametors for this event are Bummarizcd in Table 3.4. The peak runoff
for a PMF ev€nt in the Rainy Creek drainage are. was calculated to be 7330 cfs, occuning 5.5
hours after t'p beginning of the storm. Peak runoff for Fleetwood Creek was calculated at 5884
cfs occrrning at 4.5 hourg after the beginning of the storrn.

t3l

Watershod

Name

Precipitadon

linctesl
Runoff
(inchcsl

Peak Flow
(cfsl

Time of Peak
(hoursl

Rainy Creek 3.4 0.489 262 15.2

Flcenrmd Creek 3.4 o.489 2U 14.4

Combined Flows 3.4 0.489 460 14.8

Table 3.4 Surface Water Runoff for a 6-hr PMF event (10.7 in.l using a stonn distribution
hyetogreph.

Watenrhed

Name

Precipitation

linchesl

Runoff
(inchesl

Peak Flow
(cfcl

Time of Peak
(hoursl

Rainy Creek 10.7 9.2 7330 5.5

Fleetwood Greek 10.7 9.2 5884 4.5
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Combined Flows 10.7 9.2 11676 5.O

The total PMF runoff hydrograph for the ontire watershed area impounded by the tailings
dam was obtained by summing the two individual hydrographs (Rainy and Fleetwood Creeks),

resulting in a peak flow of 1 1,676 cfs occurring at 5.0 hours after the beginning of the storm

event. The total runoff for the drainage area is 4612 acre-ft, with 2895 acre-ft from Rainy Creek,

and 1717 acre-ft from Fleetwood Creek.

c. Tailings lmpoundment Capacity

The elevation of the top of the vermiculite tailings dam is 2926', with an existing
emergency spillway crest elevation of 2920'. The tailings surface elevations range from a low of
2895' just north of the decant tower, to a high of 2914' at the southeast corner of the
impoundment. The average tailings elevation is estimated to be slightly over 29OO'.

Using the conic volume method to determine the reservoir storage capacity, it is estimated

that the reservoir will have a surface area of 68.7 acres and a storage volume of 871 acre-feet

measured at the crest of the existing spillway. Approximately 431 acre-feet of storage is available

between the existing emergency spillway crest and the dam crest, making the total storage

capacity (top of daml 1302 acre-feet. A tabulation of impoundment capacities as a function of
elevation is given in Table 3.5.

Table 3.5 Storage capacity of the tailings impoundment/reservoir.

ELEVATION

(ft.l
AREA
(acres)

INCREMENTAL

VOLUME
(acres-ft)

CUMULATlVE

VOLUME
(acres-ft)

29951

2900 10.4 26.O 26.0

2905 21.0 78.5 104.5

2910 48.7 174.3 271.8

291 5 59.7 271.O 549.8

29202 68.7 321.0 870.8

29263 74.9 430.8 1301 .6

Lower limit of impoundment.

Emergency spillway crest elevation.
Top of dam elevation.

2

3
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During the closurs work on the impoundrnont, W. R. Grace propos€ to fiEmovo €xisting
omergency spillway and to constn ct e new €morgency spillway on tho west sadc of the dam. The
nsw €fltorgenry spillway wordd work in coniunction with a proposod pdmary oudsvcontrol
struchrro to routs flows thrcugh dre reaewoir.

d. Dam Safoty Requiruments

The Rainy Creek Basin Zonolitc Tailingn Dam, MT-1470 har been rated as large in size and
as having a high downstneam hazard potential {Category 11, as determined by an inspection and
rcport completed by Monison-Maierle in 1981 lFogter, 19811. Tho inspestion waa conducted in
accordance with U.S. Army Corp of Engineers Guldelines for Safety Inspection of Damg, and was
completed for the State of Montena lhpartment of Natural Resources and Conservation, under
Public taw 92-367. Th€ clasdfication is be$d on a dam height of 135 feet, and storags capacity
6 2120 acre-feet 8t $e spillway cr6t.

The fullowfotg condtfons influencod W. R. Grace's selestion of design criteria for the
gojest:

the height to the crest of the dam lfrom the ailings surfacel is less than 50 fee$

$e capacity of the recewoir to $e existing emergency spillway crest i8 less than
10@ acre-feet;

fiere are no residgnces between the dam and the Kootenai River, howovor, a paved

highway does exis$

$e impact to t'te Kootenai River of e dam breach is unknown, but is nO( epectod
to exceed the l0Gyear floodplain at the closest rcsidence downstroam;

dre work will be consider€d io Oe a major alteration to an existing dam.

Eased on trreec conditions and the provisions an statLttos cited in Chapter l, F., the tailings
dam is considercd to bt high-hazard; thuc, all other criteria for operations and maintenanct of high-
hazerd dams are applicable. The breach area below the dam is unknown, ttrus it is assumed to
m€st $o criteria for Category A, Table 3.6. Therefore, the required design flow, as shown in Table

2.6, is 0.30 PMF, or 3504 cfs.

Tho flood routing volume ploposod by W. R. Grace is 0.5 PMF, which converts to a dosign
value of 58i18 cfs (0.5 x 1 1,676 = 58381. This O.5 PMF value m€ots the high-hazard design flow
criteda and ic used during the following flood routing analyses in Chapter lV.
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Table 3.6 Emergency spillway inflow design flood(s) from Table A of the Montana Dam

Safety regulations, Rule 36. 1 4.502.

CAPACITY TO THE EMERGENCY CREST /
HEIGHT TO DAM CREST

BREACH AREA

CATEGORYA CATEGORY B

Dams less than 100 acre-feet and less

than 20 feet in height
20 o

Dams less than 500 acre-feet and less

than 35 feet in height
.2 PMF .1 PMF

Dams less than 1000 acre-feet and less

than 50 feet in height
.3 PMF .15 PMF

Dams less than 12,500 acre-feet and less

than 5O feet in height
.5 PMF .5 PMF

Dams less than 50,000 acre-feet and less

than 100 feet in height
.75 PMF .75 PMF

Dams 50,000 acre-feet and or greater

and 100 feet or greater in height
1.0 PMF 1.0 PMF

Proposed Design Flows

W" R. Grace proposes to use the flows summarized in Table 3.7 tor flood routing through
the vermiculite tailings impoundment. Boundary conditions and assumptions follow:

A 2.4 inch, 24-hour design storm to simulate a 10-year return storm; and 3.4 inch,
24-hour design storm to simulate a 1O0-year return storm. Both storms are
distributed as a SCS Type ll convective thunderstorms;

A 10.7 inch, 6 hour design storm to simulate a probable maximum flood (PMF)

event, distributed as a convective thunderstorm according to U.S. Weather Bureau
guidelines;

Soils within the drainage classify as SCS type '8" soil group. The soils contain
average in-situ antecedent moisture for the 1O-year and 1OO-year return storms.
Soils are considered to be near saturation, with 0.25 inch per hour infiltration for
the PMF event;

The drainage basins are dense forest in good condition, with more than 75 ground

cover;

Curve numbers of 60 are used for both Rainy Creek and Fleetwood Creek drainage
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basins.

The tailinge dam is classified as a high-hazard dam according to Montana Dam
Safety and U.S. Army Corp of Engineers regulations;

The required inflow dccign is 0.30 PMF, besed on less $an 5O foot dem hoight
(from surface of tailingsl, ber than 10O0 acre-fet storage at emorgoncy spillway
cre3b and a Cstooory A breech ema lStato of Montana, 19891;

O.5 PMF wlll b. uced for flood roudng analyres and design;

c. Air Ouality

No baseline air quality deta exht for the mine site, atilrough rir quality in the aree ic
goneralV good. The issue of asbestiform msterisl ltremolitel in fie orebody and abng trro eccess
rcad has caused W. R. Gnce to initiats monitorirq for asbostiform matsials. Umited roadside air
sampling from 1990 showed low levels of tremolite, generally less fian 0.01 fibers per cubic
centimeter, which is the EPA clearance level for school asbestos removal proiecB. There is no
ambient air quality standerd for asbestos and no baseline air quality information on asbestos lovels
befors mining began. Thus the agencles cannot quantify a change, if any, from background levels.
Monitorine is to continue h 1992.

D. Wldlife

No baselinc wildlife monitodng data exist for wildlife in trre minc area. The impaas of
asbestos on sensitive fish species in tho Kootenai River was raised in scoping. The agency has
proceeded with evaluation of attematives assuming that minimization of sediment and erosion in
flood routing altemative sestion would minimize potential impacts to fie fish in trre Kootenai River.

Table 3.7 Design fuod volumes proposed for flood routing altcmativer anelysie and
conceptuC derpn.

WATERSHED

NAME

lGYEAR
2'0-HOUR

lcfsl

10O.YEAR

24+rOUR
(cfsl

0.5 PMF

6+rouR
(qfsl

Rainy Crcek 65 262 3665

Hegtrood Creek 45 203 2942

Combined Flows 107 460 5838
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CHAPTER IV - ENVIRONMENTAL CONSEOUENCES

All Alternatives

1. Air Ouality

Access Road Dust

A relative proportion of tremolite would be expected in particulate emissions originating
from the road surface at various sample points. The mining company conducted air monitoring in

1990 along the access road. The limited roadside air sampling has shown low levels of tremolite,
generally less than 0.01 fibers per cubic centimeter, which is the EPA clearance level for school

asbestos removal projects. There is no ambient air quality standard for asbestos and no baseline

air quality information on asbestos levels before mining began. Thus the agencies cannot quantify

a change, if any, from background levels.

W. R. Grace has initiated another summer of air quality monitoring in 1992. The Lincoln

County Board of County Commissioners and the DHES, Solid and Hazardous Waste Bureau are

conducting the monitoring for W. R. Grace. After the further investigations are done, if remedial

action is determined to be necessary, it could include upgraded maintenance (chemical

stabilization), cleanup, resurfacing, or ultimately closure of the road.

The proposed amended impoundment closure plan does not modify the Rainy Creek access
road. Asbestos hazard with regard to the road is not fully evaluated in this EA because the studaes

on the road materials characteristics and air quality monitoring are still underway. DSL will wait
until the results of the air quality monitoring are completed before making any recommendations

about possible remedial measures along the portion of the access road that is in the permit

boundary.

b. Dust From The 850 Disturbed Acres

W. R. Grace has hydroseeded and hydromulched almost al! of the disturbed acres on the
mine site as part of their reclamation activitles. During the construction phase of impoundment
closure, W. R. Grace would be required to control dust emissions until reclamation is completed.
Past revegetation activities on mine pit benches, mine waste rock and mill tailings indicate dust
emissions will not be a problem. Mine roads that will be left for access after mine closure will be

closed to the public.

Assuming successful stabilization of the tailings and other exposed areas through

reclamation and revegetation, wind erosion and resulting asbestiform emissions should be

negligible. On-going success of reclamation will be evaluated by DSL.

DSL will continue to monitor dust emissions from the mine site along with the AOB. lf a
problem is identified during continuing mine disturbance reclamation, during impoundment closure
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constrlrction activities, or if $e 1992 air quality monitoring along the Rainy Creek access road
identifies a potential hazard exists, DSL will take appropriate measures at that time.

B. Overvicw of Ahemadvcs

The proiect calhd for enginecring analysig of available altematives for routing floods
through the area affested by the vernictlib teilingrs lmpoundment. Concems that will be
addrcssed by tho analyrL arc topognphy and ocology including s.fety of the structuro-soismic
ovenGr and tailing dam s8turstion, and vvster quelity irrcluding coot mination from asb€stiform
ftbere and sedimentation.

Three basic options for flood routi,ng haw bcen consirlsred: Ahernative | . The No-Action
Ahemativc - diverting all flowg, inchxling storms poduclng PMF errcnts, lfgIgd fie impoundment
and dam, Alternative ll - Company Proposal - rcuting flows throuoh the impoundment and
discharging through an oudet channel constructed in or near thc dam and Altemative lll - a partial
divercion of 'normal'Etream flows and routing of events exceeding diversion design flows into trre
impoundment. Flood routings were nrodeled using a oomputer program entitled 'Hydrograph
Develop Program,' developed by tho SCS in 199O.

Wthin each of tte ahemativ€s ere gevsral dasign variations called ahemates which have
been considered. Each main ahemative will begin with a gencral summary followed by description
of design concspts, and finally t're environmental consoquencos.

1. Altemative | full Diversion Around lmpoundment - No Astion Ahemative

Ahemate lc: West Side Full Divsrsion Channel

Essentiel Design Features:

Diversion dam(sl ups1troem of tailin$ dam to intercept stnBams
discharge ftom diversion dams to a design maximum which is routed
around the uilims

Flood routing in lerge channels around dam

Large drop chuter for return of stream flow to Rainy Creek below
dam

Description of Design Concepts

(11 Westside Full Divereion (Ahemate lcl

Ahhough full divcrsion waE dismissed from further analysis because the sability of the
diversion dam is at bgst questionable, the impacts of a west side full diversion channet have bean
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diversion dam is at best questionable, the impacts of a west side full diversion channel have been

evaluated anyway. Should full diversion be selected, the best method for carrying the diverted
flows around the tailings impoundment would be an open channel constructed on the west side of
the impoundment. The channel would be constructed in natural material (off the tailings), and

connected to a concrete drop chute/plunge pool below the taalings dam. Flows would be diverted
into the constructed channel at the diversion dam, carried around the tailings dam and
impoundment, and returned to Rainy Creek downstream of the dam.

A conceptual design was completed for a 0.5 PMF channel on the west side of the tailings
using a beginning channel elevation of 2900', and a gradient of 0.005 ftlft (0.5%1. The structure
would be a rock-lined, trapezoidal open channel with 20 ft wide (flatl bottom and 2:1 sideslopes.
With a design flow of 0.5 PMF (5838 cfsl and applying Manning's Equation:

Q:A 1.486/n x R2/. St/,

in which:

O : volume of flow, cfs
A = cross-sectional area of flow in ff
S : slope, ft/ft
R : hydraulic radius, ft
n : coefficient of roughness (0.04 for rock lined channelsl

a peak flow depth of about 12 teet is calculated with a velocity of approximately 11 feet per

second. With the beginning channel elevation of 2900' and 0.005 ftlft gradient, the bottom
elevation of the channel opposite the dam will be about 2888'. Recommended maximum cut
slopes are 2:1, with spaced 10 ft safety benches where possible. The channel would be armored
with a minimum of 24 inches of D50 = 18 inch-rock lining to handls the velocities associated with
peak flows corresponding to the predicted peak water level.

b. Environmental Consequences of the Full Diversion Alternatives - No-

Action Alternative

(1) Topography and Geology

Safety and long-term integrity of any system are directly related, and should be the primary
considerations when selecting a flood routing system. The full diversion alternate increases the
potential for failure, and decreases the safety of the system. The drop chute and plunge pool,

constructed of reinforced concrete, would be difficult to build on the steep slopes occurring in the
permit area. Stability of the structure in a massive flood condition would be problematic.

Cavitation, the stresses and pressure of running water, is very high in flood condition.

The channels carrying the diverted flows would be very large, and inherently less stable
than smaller channels, particularly when constructed into the side of a hill as they would be in this
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csso. From a hydrologic rnd gpotochnhd randpoint, any channel, natural or constructod, located

above the low point in a drsinage ir gencnlV not considered to proyide good long-term service,
partic'ularly when considering flowr of t'ris maenitude (.5PMF or 5lXl8 cfsl.

For the west side channels, ooffitruston of $e drop chutr will be cosdy, and plugging

during hlgh flowr e pdmery oonoem.

Thc drop cftute bdow fie tailings dam would be a largs, concrlcto silructurc to handlo tho
volume and velocity of fio peak fiows. Construcrion on tre !fioop terfrrin of the west abutment
area will be very ergcnsive, and longFterm geotecfinical stability may be dfficuh to obtain. Ot'rer
safaty considerations include publb accessibility to $e large, fagt moving flows in tre channels and

drop chute.

The divcrsion dams are design€d to only collost wator pdor to routing around t're
impoundment and wouH hevc litde u.cfirl storage capacity. Should thc divorslon channels become
pluggod, or the system fai,l for sorne odrer nga8on, $s flood flowe would quhkly breach ttre
diversion dams and enter the impoundment. The breach could be ralrid, in tum causing a large
surgo of water to striko $e uiling dam. lf $e tailings dam did not fsil from impact, fie
impoundment would begin to fill and could ctt. new channd from $c tailingr impoundmcnt into
the diversion channel, or in an improbaUc evenL could block tho tlivs:rion channel widr debris so
badly thet ovenoppi,ng of drc impoundment might occur. Either event would bring the potontiel for
erftensivc uncoctrolled erosion of the uilingr mstedal. Ovsrtopping ths dam could cauEe

caA*rophb failuro of $e dam unlegs additional precautions ar€ takon.

Rdl divercion of a 0.5 PMF evcnt (5838 cfsl requires a complex system of very largo

diversion dams, channels, and drop chute to route $e g$Lt peak flow of a storm of this
magnitude arourd tn impoundrnont, and return it to Rainy Creok downrtream of the tailhgr dam.
This altemate tgnoreE $c potential for flood contrd in the unuged storego capacity of $€
impoundrnent- By allowing the reservoir to surge and temporarily stors the peak flood flows,
outflow peakr can bc reduced to roughly 15 percent of $c peak lnflow (5838 cfsl and still contain
a O.5 PMF ev.nt.

Environnrqrtat disturbance would be rubstantial for a full diversion flood routing system,
primarily from dte massive excavations required to construct the diversion channels and drop
chuto. Channel lining with an impermeable material is recommended to provent the complete loss

of the srnaller summor flows, and reduce potential for dam saturation. In order to construct an
engineered channel drat would havc r reasonable longevity and acceptaUe meintcnance, a large
ponion of eithcr abutment would be removed, which creates an additinnal problem, namely, where
to spoiltre waste.

Rebcation of thc Fqest Servbe acoe8t road at several locetims wouH be necessary.

A drilling program in the tailing and in the dam foundation matedals was dons as part of a
study to assoss tho stability of the dam and impounded tailings during static and ssismic loading
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conditions (Vahdani, 1gg2). The study concludes that the dam is currently safe under seismic
load, even with the water at the face of the dam, and will not fail. The study encountered two
types of tailings materials which appear to be interbedded and sloping away from the dam face.
Elastic silts comprise about 60 percent of the tailing while loose, poorly graded sands and silty
sands comprise about 40 percent. The elastic silts are not expected to liquify in a seismic evenq
however the sands could liquify if they remain saturated. lf a section of the dam were to be
removed the tailing could be expected tofail, butwould maintain a 4:1 angle of repose. The
potential for material run-off in the event of a failure would be very limited (Vahdani 1992).

The drilling also indicated that the tailing consolidated with depth and gained significant
strength. lf the tailing is left without standing surface water, up to 5 feet of surface subsidence is
projected in areas of deeper tailing as excess pore water pressure is relieved. The major threat to
dam stability would be the eventual failure of the toe drain piping" lt would then be possible for the
phreatic surface to raise in the dam and possibly begin seeping from the dam face. Should this
occur, there would be the likelihood of erosion of the toe and eventual weakening of the dam.
lnstallation of additional piezometers would be required to provide bener monitoring and a
conceptual design for a permanent drain structurs would be retrofitted as required is proposed.

Based on the probable hydraulic conductivity of the tailings material, it may be possible to lower
the phreatic surface in the dam permanently by maintaining the pond surface approximately 500
feet upstream from the crest of the dam.

W. R. Grace committed to lining the channel regardless of which alternative closure plan is
selected. Infiltration could be eliminated by lining the channel with an impervious liner material,
possibly HDPE or clay. Depending on the life of the selected material, infiltration would be greatly
reduced or eliminated, at least through the life of the liner. W. R. Grace committed to lining the
channel regardless of which alternative closure plan is selected.

Hydrology

While water contamination, particularly from tremolite fibers mav be reduced by diversion,
it would not be eliminated. Constructing a diversion dam to collect both flows simultaneously
would include disturbance of a section of the tailings impoundment. In addition, Fleetwood Creek
will be flowing through the coarse tailings.

Asbestiform fiber contamination from the tailing impoundment and coarse tailing dump
could be reduced by Alternate lb. This alternate would prevent streamflows from contacting the
tailing, however, fibers would naturally continue to enter Fleetwood Creek from the intrusive rock
from which Fleetwood Creek originates. Further, Carney Creek, which enters Rainy Creek
downstream of the impoundment, would continue to contribute tremolite fibers to Rainy Creek,
regardless of the routing alternative selected.

Downstream flooding and erosion are more likely under any Alternative I scenario than
under either Alternative ll or lll. Flood surges are mitigated in Alternative ll.

t2l
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Reduction of downsusam sdimentstion associated with the tailings would be expocted
with a full diversion. Thc surface of the impoundment is currendy devoH of vegertation and subiost
to potential erosion from maior stonrr ovonts despite its relatively low angle of ropose bscause of
$e small particle size of the fine uilingr. Over $e rcxt 3 to 5 ycars, it is anticipated that
vegctation will become firmly established on the both $o fine and coarEo ailings and the potential

for crocion will be greatly dcqeaced. Sediment contibution from the tailingg should become small.

Diradvantagpc aslocisted with diwfllion include $c lors of ret{iru ard natural fittration
associatcd with rome of fi€ oficr opdonr whic{r provlde a wedand in $e upper portion of the
tailings impoundment. Whilc fie impact of odimentation from uilingc materials may be lesgened,
there is a great potential for increased sedimentation from other sources associated with dre
massive excavations which would bc required for thc channels, drop chute, and odrer divorsion
struGturg8.

ln summery, all varhtftrns of Ahernetive I gready redrrce safety, increase tre possibility of
system failure, irrcrcase envhonmentd dirturbance, and increase construgtion and maintenancg

cositE ovsr odr3r alternativeg. Concems ovor ggotochnical stability, agbostiform fibers, and tailings
dam saturation are not eliminated

Wldlife

Portemial s€diment contribuion from historic tailings in Rainy Croek downstream of tre
impoundment is higher whh e full diversion altemative, therafore incrcasing potemial impacrc to
sensitive fic|r 

'rbocios 
in the Kooonai River.

Advantager (Table 4.11and disadwntages (Table 4.21ot the full diversion altemates are

summadz€d below in Section C.

2. Ahernative ll- Channel Construction Through fie lmpoundmen* The

Company's ftodosed Plan

Options:

Ahemate lla: Water Lovel at 2904'

Ahemate llc: East Abutm€nt Outlet

Essential Design Features:

Streams entor impoundment and collect in a pond at t'te upper end
widr water level kept away from dam for improved stability

Unused t.ilings impoundment capacity used for storm surge up to
O.5 PMF

(3I
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Lined channel (for erosion controll delivers water to outlet structure

at the dam

Box culvert outlet control structure reduces stream discharge from

impoundment during major storm events

Optional emergency spillway for storms in excess of 0.5 PMF

Armored channel/drop structures return stream flow to Rainy creek

below the dam

Initial studies of this concept were approached from the standpoint that a 0.5 PMF event
could be safely routed through the impoundment and discharged through the dam into a channel or

drop structure constructed to withstand such a massive flood event. Large, armored channels

similar to those required for a full diversion were the result. These concepts suffered from many of
the same stability problems that were cited for the ful! diversion alternatives. A study of the flood

surges and the damping effect caused by the unfilled volume of the tailings impoundment
suggested that the most useful feature of this concept is the potential for storing much of the

runoff from events comparable to a PMF and releasing it downstream at a much reduced and more

manageable volume. The alternative flood routing investigation centered on designs which would

take advantage of this as it provided the safest method of passing a flood event equal to or

exceeding a 0.5 PMF event, while adequately addressing the majority of the engineering,
environmental and geotechnical concerns.

A general concept employed in these alternates is to hold water away from the dam during

all but very large runoff events. This principal of design results from the work of W. R. Grace on
geotechnical stability of the dam (Vahdani, 1992). The study showed that although the dam would
not fail with water at the face even during an earthquake, additional stability and a reduced risk of
foundation saturation could be obtained by keeping water back some distance, thereby lowering

the phreatic surface at the dam. W. R. Grace considered two concepts for providing this increased

level of stability and several options for passing water through the dam face.

a. Description of Conceptual Designs

(1) Water Level at 2904' (Alternate lla)

This alternate would allow inflows from Rainy and Fleetwood Creeks to enter the

impoundment unimpeded. Once in the reservoir, the flows would be temporarily stored, or passed

directly through the impoundment with a constructed channel, depending on the volume received.

This alternate provides for a water elevation in the impoundment of 2904' which is the minimum
practical elevation that can currently be obtained through control at the decant tower. Tailings

materials have accumulated to this level at the decant tower.

Discharge from the impoundment would be controlled at the tailings dam by a control

August 19, 1992 CHAPTER IV. FLOOO ROUTIiIG ATERNATIVES AND ENVIRONMENTA COilSEOUENC€S . 46



stnrchrrs, preferably a single concrsto box culvsrt. The control stn cture would limit outflows to a
madmum design flow {about 15 percent of O.5 PMFI. At trris design rate fie impoundment can
recCve a 0.5 PMF ov€nt wiilrqft ovortopping tlr dam.

An extensive study of oudet control structures was madc before selecting the box culveft
der|gn. The control strucfirc must neoessarily have a small c?oss-lsstional area if it is to rsduce
the volume of dirchargg and fully utilize the impoundment sto?ags capacity. Moro natural control
strucrures such as open chennelt wero @nsidet€d but $ese could only be utilized by sacdficing a

large portion of $o impoundment's potential storagc capacitv. Pipelines were also considered as

an inexpcngive ahemative but iltesc presented safoty hazardr and wcre iudged to be more subiest
to failure in long-term service.

Outflows from the contnol rtn cturs would be rettmed to R.iny Crook by an engineered
channd anhored with a rock dprap lining, integreting a serioe of reinforced concrete drop
strustures. The channel would bc conridenbly snaller t'ran a full diveruion channd, and would be
designed to incorporate naturel tetrain wtxie poosible to promote .es$stics and decrease
environmental disturbance. Figurc 3 shows a phn view of this routing altemato.

An emergency spillvrpy, designed to safely pass flowe exceeding $e O.5 PMF without
ovortopping or causing damege to tho dam, could bo constnrcted wi$ $is system. Thc rpillway
would be located opposite fie conrols&uctut€ end outflow channel to proyent interference during
use. A conceptual plan of a spillway located at ths west abuUnent is shown on dre plan. The
spillway would be construsted such that flows arc carried past dre toe of the dam before released
in order to provont damage to $e dam.

East Abutment Oudet (Ahemate llcl

Placing tte contrd gtrucn ra end outflow channcl on the east abutmetrt, and the emergency
overflow chann€l on tho wost abufirBnt, a! shown in Figure 3, ir iudged to b€ $o bost overall
ahemate for routing floods through tre vermictlite tailings impoundment while mainoining
strustural integrity. Placing the outflow on the eact abutment provides dre most assdtetically
pleasing ahemate for retuming trte flows to Rainy Creek, with fie least environmental disturbance
of considered altematives.

The east abutment area oan easily be modified to construct the outflow channel without
drastically disturbing tho arce. The outflow channel would be armored with a rock riprap lining
and imegrate a series of drop structures placed to tak6 maximum advantage of the tenain. A
natural drainage would be incorporated into fio final design to increase aesfietics, and decrease
excavation and construction costs.

The emergency spillway, if provided, would be constructed in natural material adiacent to
fie tailings dam on the west abutment to dre cxtont that it dkl not interfers with the existing
Forest Service road. The area is presently disturbed from mining aaivities. To protect the toe of
the dam, the spillway will carry the flows past fi€ too bofore release. The excavated material

tzl
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would be placed in the groin of the dam for additional protection.

The primary disadvantage of this alternats is the longer inflow channel in the tailings,
resulting in higher construction costs to excavate and construct the channel. Some drilling and
blasting may be required to construct portions of the outflow channel as well.

b. Environmental Consequences of the Channel Through the
lmpoundment Alternative.

(1) Topography and Geology

Routing floods through the tailings impoundment provides the best method to safelv pass

storm events of 0.5 PMF or larger while assuring the integrity of the dam. This concept would
take advantage of the temporary storage capacity of the impoundment to reduce outflows while
providing safe, effective flood routing.

The existing tailings dam is geotechnically very stable, having been designed to withstand
earthquakes of a recommended 5.5 magnitude with no loss of integrity. Temporarily storing peak

flows provides a way of assuring minimum risk to the dam. Elimination of upstream diversion dams
associated with the other main alternatives reduces risks associated with diversion dam failure.

Because of the storage capacity in the reservoir, and the emergency spillway, risk from
debris/plugging would be minimal for this alternative. In addition, several low maintenance
structures would be installed to prevent debris from entering the control structure. During peak
events, the entrance into the control structure would be submerged to prevent debris from entering
into the control structure.

Reduced peak outflows would result in a considerably smaller outflow channel, making
escape from the channel easier, hence better for public safety. In addition, the reduced outflows
would result in less flood damage to downstream structures, such as the highway.

Topographical disturbance would be minimized with this alternate, especially when
compared with full diversion. Much less excavation is necessary.

Saturation of the tailings dam in the immediate vicinity of the inflow channel, and resulting
embankment stability should the toe-drains become inoperable, is a primary concern. Because of
the low permeability of the fine tailings relative to the dam material, major water loss through
infiltration would not be expected to be as severe of a problem as with the diversion channels.
Further, the rate of water movement through the fine tailings would be much slower than the dam,
as demonstrated by the piezometers installed in the dam face. Water entering the dam from the
tailings or channel would be expected to drain relatively quickly, hence reducing the possibility of
saturation and subsequent seepage.

As discussed earlier, diverting flows to the side of the impoundment will not eliminate the
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postibility of tailings dam saturation. The only sure method of eliminsting the riek, from any
altemate, is with an impermeablc channel or pipeline. Should tailings dam saturation become a
problem, construction of an engineered too drain would be completul bV W. R. Grace.

t2l Hydrology

\Mth t'tis ahemate, trrEmolite fibers from the coa6o ailings dump, and fine 13ilings
impoundment will continue to impact rurface wtftrr. However, during normalflow conditions dre
low gmdient of $e reconstructed ciannd erd $c placemem of protectirre covor in tre
reconstrusted chennel would gready rcduc€ thc risk of tremolite entrsinm€nt. Also, it is anticipated
trtgt ontrainmont would continually decreaso as vegotadon becomes established and sabilizes the
dump, lmpoundment ard ofier disturbed areae. Pruliminary date from water monhoring programs

indbate $at unter quality degradation from odrcr mineral constituen8 nvould be minimal at this
site.

Tremolite fibers would not be eliminated from Rainy Creek, regardless of drc ahemative
s€lect€d. Fibe6 from the headwaters of Fleetwood Cresk, from Camey Creek, and in the Rainy
Creek stgambcd downstrsam of tho impoundment, would continue to contribute to fibsr counts in
Rainy Cresk.

Increased sedimenation from $e tailingc impoundment is expsted for a shoft period of
time lsstimated et 2 to 5 yeersl following closure. After that, vegetation will become establishod
and provide slope stabilization, reduced erosion, utilization of excess wator, and wildlife forage.
Sedimentetion associated wtth channel excavationr and odrer construstion astivitiec may also
occ-ttr for a short time period, but will be negligible compared with a full diversion altemate.

Routing the eurface wator flows through dre impoundment would take advantage of the
remaining wetland to improve wster quehty firough naturd filtration and setdement.

In summary, routing floods tnongh the existing ailings impoundment with a controlled
outffow EyEtem providec tn best method to $foly controlflood evcntc msoting or cxceeding the
required 0.5 PMF design. This general concept provides a feasible method to safely route floods
while minimizing environmsntal disturbance and maintenance, and improving aesdretics.

Wildlife

Ucing the impoundment to control flood surges reduces tho potential scdimentation from
historic tailings deposited in Rainy Creek below the impoundment. Therefore. this altemative
reduces the potential impact to sensitive fish species in the Kootenai River

Advantages (Table 4.31 and disadvantages lTable 4.41 of Altemative ll - routing fie flood
flows in a reconstructed channel through ttre uilings impoundment follow in Section E:

t3l
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Alternative lll - Partial Diversion of Flood Flows Around lmpoundment

Options:

Alternate llla: 1O0-Year Storm Diversion

Alternate lllb: 1o-Year Storm Diversion

Essential Design Features:

- Diversion dam{sl upstroam of tailings dam intercepts Rainy and

Fleetwood Creeks

- Outlet control structure reduces stream discharge from diversion
dams to a design maximum which is routed around the tailings

- Drop chutes similar to Alternate I but smaller return diverted stream

flow to Rainy Creek below tailings dam

- Runoff in excess of design maximum overflows to the tailings
impoundment

- Secondary outlet and discharge channel similar to that of Alternate
lla

a. Description of Conceptual Designs

{1) 1OO-Year Flood Diversion (Alternate lllal

A partial diversion system would require one or more dams similar to the full diversion
dams, but designed to allow higher flows to by-pass them during larger events. The smaller design
flows would be diverted around the impoundment in an open channel or pipeline, returning to Rainy
Creek below the tailings dam. The larger ftows would be routed through the reservoir, which
would include a constructed inflow channel and outflow channel, control structure, and emergency
spillway" This alternative would virtually "double' the costs for the project, by requiring both flood
routing systems to be constructed.

Designing and constructing a structurally competent diversion dam capable of diverting
smaller flows while by-passing larger flows would be difficult to accomplish. As stated earlier, the
tailings do not provide adequate foundation for structures, making long-term structural integrity and
durability questionable. A single by-pass flood event would likely cause irreparable damage to the
diversion structure due to scouring of the foundation layer. Constructing separate dams for
Fleetwood and Rainy Creeks above the tailings would be again an option. Regardless of the
diversion dam site selection, continual maintenance would be required.

3.
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Due to the adverse condidons rssocftrod with th€ eest sid€ lcoarse tailings, bedrock, etc.l,
tho partial diversion channcl would bc construs'ted on th€ west side of the impoundment.
Assurning a 1O ft, flat-bottomed channel, 2:1 maximum cut dopes, end 0.005 ftlft gradient
producer a channel section wftir a bottom-of-c-]rannel elevation of approximately 2888' at t're
tailing dam. As with a full diverrlon channel, masrive cuts would bc rcquired to construct a
chennel that would provftle lotEFtlrn seryice, Complete relocstion of fie Forest Servicc acoess
roed wqrld again be requirod.

During a 0.5 PMF eyent, the water level in the impoundmcot would rke to at least 2922',
making t're water level in $c partiel diversbn channeil 34 fegt in depr$. Obviously, t'ris volumo of
flow would bc impossibh to contrd wi$out. stntcn re, furdror i,ncreasing the cost of this system
whlle providing limited add€d b€nofit. Lining ths channel would elso be recommcnded to prevent
infiltration, geotechnical instability, and possiblc tailings dam sahration.

An option would bo to inst ll e pipdhr to cany thc partial flowr around the impoundmont,
making dte eystsm similar to fi6 cxisting R.nnV Cr€d( diveruion prpcllne. Continual mdntenancc
could be eleoctsd based on W. R. Grace's cxperiencr wi$ the current pipeline, and plugging
woufd bc a problem. A pipeline system of any kind is not recornmendod.

A panial diversion lysbm would roquira sopsrate outflow chanmlr for the divercion
channel, and $e 'backup' impoundment routing sv$em. An outflow channel for the impoundmem
would be construsted and the paniat diversion would require a drop chute or some odrer metrod of
retuming outflows to $o ebvation of Rainy Croek downstream of $e bilings dam.

tzl lGYear Flood Diversion lAhcmativo lllbl

The partial diversion of stream flows exceeding a tGyear storm event would be virtuelly
identical to the loGyear ov.nt. Tho rearictionr of construstion equipment dlc*tc $at $o
divetrion channel would eEsumt basically thc same dimensions. The gnly imponant design
vadation would be in the oudot control ltrucuro from fie diversion dam(sl. This outlet structure
would bs more resriaiw in order to limit flow. The smaller oudgt would bc a potential source of
problems in drat it would be more likely to plug with debris and would likely require morc frequent
cleanout.

One petteived advantage of this altemate would be the periodic. wetting of the ailings
whic'tt might be beneltciaf for maintanance of yogetation and redustion of potential dust production.
Howover, trtis wetting would be incompleto at best and its benefits would be questionable on such
an infrequent and unpredlctable basis.

b. Environmental Consequences of Partial Diversion Alternatives

(11 Topography and Geologry

From a safety standpoint, partial diversion would not amprovo safety over the 'no diversion'
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alternate, however, it is better than a full diversion system. The reasons are covered in previous

sections. Plugging or failure of smaller partial diversion dams would be less critical.

The environmental disturbance would be more extensive than under any other option.
Massive excavations would be required for the diversion channel and drop chute. All excavation
required for the outflow channel associated with routing through the impoundment would remain as

well.

The possibility of saturating a portion of the tailings dam due to continuous flow through
the impoundment would be eliminated, however, saturation from the diversion channel remains a

possibility once the channel lining decays.

Hydrology

Asbestiform fiber contamination of surface water from the tailings impoundment would be

reduced by diverting the 'day-to-day" smaller flows around the impoundment, but would not be

eliminated.

Downstream impact would be reduced when compared to full diversion, but would be

greater than the alternates routing floods through the impoundment.

Short-term sedimentation from the tailing impoundment would be reduced with this
alternative, but may increase from the major excavations associated with the diversion channel.
The advantage of using the impoundment wetland for improving surface water quality through
natural filtration and settling would be eliminated.

In summary, using a partial diversion system in conjunction with an impoundment routing
system does not increase safety over the impoundment routing system. This alternate would
greatly increase cost. Maintenance and environmental disturbance increaso, and geotechnical

stability, construction feasibility, tailings dam saturation, and sedimentation remain as issues.

Partial diversion of stream flows increase the potentila threat of sediment transport of
historic tailings in Rainy Creek below the impoundment to the Kootenai River. This alternative
increased potential impacts to sensitive fish species in the Kootenai River.

Advantages (Table 4.5) and disadvantages ffable 4.6) of the partial diversion alternate are

summarized below in Section C.

C. Comparison of Alternatives

Alternative | - No Action Alternative - Advantages and Disadvantages of the
Full Diversion Alternative

t2l

(3) Wildlife

1.

August 19, 1992 CHAPTER IV. FLOOO ROUTING ALTERNANVES AND ENMROITIMENTA|. CONS€OUENCES . 62



Tabb 4.1 Advantagcr aslociatod with r full diversion flood routing system - The No-Action
Alternatiw

ALTERNATE I . NO.ACTION ALTERNATIVE FUI.I DIVERSION. ADVANTAGES

All rdhemates:

Possible reduction in downctrcrm tremolitn fiber corcentration in surface wator;

Probable redustinn inrtrort-tornr sedimentation from the tailingc impoundment.

Intercepts watet from bodr Rainy Ct!€k and Fleetwood Creck beforc conftrct wldr any
portion of the taillngs impoundmem arsa.

Table 4.2 Disadvantages associeted wi$ full diversion flood routing syst€m - tre no-astion
alternative

ALTERNATE I - NO.ACTION ALTERNATIVE FUI.I DIVERSION - DISADVANTAGES

All Altemetss:

Does not use d|e rsseryoir caprcity to temporarily ctorc peak flows resuld'lg in higher peak

ffows downstreem in Rainy Creek

.

\Mll not eliminate tremolitc fibcr conumlnetion of downstre.m surface watcr dudng flood
eYents;

Construction of diversion dams in tailings is very dfficuh, and dre long-term stability of
such dams is questionable;

Meior environmental disturbance to construct channels to cerry diverted flows around the
uilings impoundment.

Massivc cut slopec would be required;

Diversion damlsl, channels, and other strusnrrcs will be required to handle 0.5 PMF flows,
making them largo and very costly;
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Dam safety is inferior. Dams in series are more prone to catastrophic failure;

No backup flood routing system;

The diversion channels will not eliminate the possibility of tailings dam saturation and

resultant stability concerns, unless impermeable lining is installed;

Does not take advantage of the wetland within the tallings facility for settling and natural
surface water filtration;

Increased maintenance;

Tailings will be dry, thereby increasing the possibility of blowing dust and raising air quality

risks;

Limited opportunity for wetland habitat construction.

Greater environmental disturbance resulting from construction.

2" Alternative ll - Advantages and Disadvantages of the Channel Through the
lmpoundment Alternative

Table 4.3 Advantages associated with routing floods through the tailings impoundment -

Alternative ll

ALTERNATIVE II ROUTING THROUGH IMPOUNDMENT. ADVANTAGES

AII Alternatives:

Provides a higher level of public safety than other alternatives while retaining a relatively
simple design;

Provides a safe, cost effective method to handle storm flows while maintaining long-term
integrity of the dam;

Geotechnically the most stable alternative;

Plugging/debris problems less critical or likely;

The system would be capable of handling floods larger than 0.5 PMF with the addition of a

relatively simple emergency spillway;
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Outflow channel r€lltircV rmall, making construction fesdblo and cost effeetive;

Umited environmental disrurbence;

More natural/aes$aic qrtflow channel;

Remaining rvetlard ptov0der improves curfece wrter quality through natural fihration and

retding;

Water loss to infil0ation cxpectod to be minimal;

loss overall maintenance;

Reduced potential for eirbomc peniculete;

Reduced outflowg wifl rcducs downstream lmpast from flooding and flushing of historic

ailings.to the Kootenai River.

Water Level et 2904' (Alternme llal:

Maintainr vyatcr ervay from thc dam facc ar much ar possiblc for maximum saf€ty.

East abutment outflow (Ahem.to llcl:

[oss overall environmental dicturbance dran west side outflow channel;

Existing tenein can bc easily modificd for qrtflow channcl thcreby reducing environmental
disturbance;

Emergency spilhray on wost abutnent cen bc constructed wi$ a minimum of excavation
and disturbance;

Highegt public safety of all altemates.

Table 4.4 Disadvantagec associated with routing floods drrough fie uilingr impoundment -

Ahernative ll

ALTERNATIVE II ROUTING THROUGH IMPOUNDMENT . DISADVANTAGES

All Ahemates:
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Inflow channel difficult to construct in fine tailings, requiring specialized construction
methods and equipment and increased costs;

Does not address tremolite fiber issue actively;

Possible saturation of a portion of the tailings dam;

Probable increased short-term sedimentatiou

Slight risk of control structure becoming plugged.

Water Level at 2904' (Alternate lla):

Potentially difficult construction of a long channel through soft mucky tailings.

East abutment outlet (Alternate llcl:

Excavation of bedrock may be necossary to construct outflow channel;

Longer inflow channel required, unless variation is selected.

3. Alternative lll - Advantages and Disadvantages of the Partial Diversion

Alternative

Table 4.5 Advantages associated with partial diversion flood routing systems - Alternative lll

ALTERNATIVE III

All Alternates:

PARTIAL DIVERSION . DISADVANTAGES

Would provide a higher level of public safety than a full diversion;

Geotechnically more stable than full diversion;

Plugging of channel from flood debris less critical than full diversion;

Possible reduction in downstream tremolite fiber concentration in surface water;

Possible reduction in short-term sedimentation from the tailings impoundment.
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lOGYear Flood Design Berir 0Alternao lllal:

Diversion dam outlgt ttmchrros would bc lcss pronc to pbggt rg dran thosc for a 1 Gyear
f,ood.

lGYcar Hood Desbn Barb Altemsb lllbl:

Pedodic wetting of ailingo gp3y cnhance grcurtfi of vogsbtion and provlde for somc degree
of dust oontrol;

MerghCly lows cortc for cfiennel linhg matorials.

Table 4.6 Disadvantrgs .ttod.ted widr partial diversion flood rctning syctoms - Alomative
lll

ALTERNATE III

All Ahematec:

PARTIAL DIVERSION . ADVANTAGES

Addc no saf€ty bonsfit to impourdmont routirtg Ino divenrionl altcmative;

Prdd dwnion demr difficuh to conrtnrt in fine tailingn, rcquidng spccialized con$ruction
nrfiodr rnd equipmcnt and lrcrcarcd oilts;

Long-term stab:lity and integrity of partial diversion damr questionable;

lrrcreaser ovsrall cost of $c proisst cbnificanW duc to combination of systoms;

Incleased maintenrnco,'perticularly wtdr partial diversion dams;

Saruntion of tailings dam rcmrinr r posribility without divrruion channel lining;

Possible increased short-term eedimemation from excavation;

Doea not take advantege of impoundm€nt wedand;

Plugging of smaller partial diversion channels;

Largest cnvironmcntal disturbance of all ahematives.

100'Year Flood Design Bruir (Ahemrte lllel:

Tailings will not receive e thorough wetting on any reasonably short timc frame.
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1O-Year Flood Design Basis (Alternate lllbl:

More prone to plugging than a system designed for larger flows.
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CHAPTER V - CUMULANVE EFFECTS

Thb chepter analyser tfie rumuladw sffocts of acdvitior in $o Rainy Creek drainagp.

Cumddrlo dfocts are thc impacB of relrtcd prst.nd prulont rctivities and other futuro activides
dret ane crrrcndy planncd in thc Rainy Crcek erea added to $e impactr of each ahemadve.

A. Maior Acdvides Pllnncd, Proporcd, or Proiected

1. Minine Acdvider

Mining end Eploration

No mineral explorrtion or minlng is ectiw or proposod in the Ralny Creek dralnago. Any
future salo of the W. R. Graco propsrty or ovalunions of $o mineral potential of Vermicufrte

Mountaln tlret would requhe $onttd dirrurbrrcc wodd rcquirc ddition l environmqrtal reviews
ld rn andyrir of $e ctmuledvc rffosts m Rdny Crcok flood ruting syltems in placc.

Reclemetion of past mining ard cxdoretion rcdvitier conductcd by W. R. Grace ir ongoing.
DSL is requldng the maintenance of sediment contrd ponds, erosion control systems, rehabiliution
of washed out areas, weod control and dust control widtin dte permit boundary as mine wastc rcck
dumpt end mlno ph bencher begin to r€yegetste.

Tho flood routing dternadw sdected would affect rechmetion of the coarso fraaion
uilings dump ediaccnt trr $. impoundment and $e impoundment sudace and embankment. Flood
rcuting strushrras rcquired undar the veriouc alomativcs rvould dinturb varying aflFuntt of new
and previoudy disturbed land in thc Rainy Creek and.Fleetwood Creek drainage.

Flood routing the streemi over the impoundnent minimizes dre amount of edditional
acroago that would have to be disturbed to ensure adequate safety. Full diversion and partial

diversion of the streams around the impoundment crsete more disturbance. Flood routing dre
streams over dre impoundmcnt produco3 the environmentally nlort eocepteble alomative and
reduces $e total cumuledve impecc to the watrfl*red as well rs $e Kootenai River downstrt.m
of t're impoundment.

Rechmation aaivitier of pre-1971 uilimr deposited in Rainy Creek bdow the W. R. Gr*c
impoundment aro naturally rewgctating and arc not propos€d to be redisturbed or reclaimcd cxcegt
in the immediate vicinity of the flood routing structures below the impoundment. These ncw dis-
turbances would be covered by the cunent operating permit bond and would be reclaimcd
according to t're existing roclamation plan for trc mine slte.

The flood routing alomativeg affest cumulative effects of tailing transport downgtream of
the impoundment. Less historic tailing tr.nsport ir e,Qected with a flood roudng ahemative that
takes the streams over ilrc existing impoundmant. Sedimcnt cafiiod into $e impoundment, setdoE

out beforo discharging &wmoeam. In addition, rcducod volumer and flow rfies of wator tcaving
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the control structures would decrease potential erosion of historic tailings in lower Rainy Creek.

Flood routing streams through the impoundment reduces cumulative impacts of sediment and
tailings transport to the Kootenai River.

2. Logging and Recreation (Access)

Based on evaluations of the risk of asbestos exposure to the public from the dust along
Rainy Creek road, additional dust abatement procedures may be necessary. Monitoring of the risk
of asbestos exposure is ongoing along the road. DSL would wait until the monitoring is completed
before deciding on what measures are necessary, if any, along the stretch of Rainy Creek in the
permit boundary to reduce cumulative impacts of airborne asbestos exposure to the public. Typical
dust abatement measures might include hardening of the surface, resurfacing, use of chemical dust
control agents, paving, speed controls, waterlng, and closure of the road.

Closure of the mine in t 990 has already reduced the level of dust produced along Rainy

Creek road. The Air Quality Bureau and Solid and Hazardous Waste Bureau would decide on
appropriate dust control measures needed depending on the potential risk identified in 1992
monitoring. DSL would implement dust control measures during any construction and reclamation

activities associated with the flood routing alternatives.

The Rainy Creek road in the permit boundary would have to be relocated as part of the
diversion Alternatives I and lll. This relocation of the road would give DSL, the Forest Service, and
Lincoln County an opportunity to build that portion of the new road with non-asbestiform materials.
In addition, the old road can be reclaimed and revegetated to reduce the cumulative airborne
asbestos potential in the area of the proposed road relocation at least.

The company's proposed plan would not require relocation of the Rainy Creek road.

Reduction of cumulative effects of airborne asbestos from the Rainy Creek road would be

dependent on the dust abatement measures.

The Libby Ranger District of the Kootenai National Forest completed an EA in 1992 on
management activities in the Rainy Creek drainage. These activities are part of the Kootenai River

Wildlife Habitat Enhancement Project. Total disturbance proposed by the timber management
activities in the EA included 371 acres of public land and 82 acres of private lands and 2.1 miles of
new roads.

Air quality is the obvious issue for development in the area. Ongoing studies on the Rainy

Creek road and geology (existence of other areas containing abestiform fibers) would determine if
these developments would increase exposure.

Increased sediment production from vegetation removal would have minimal cumulative
effects on the full or partial diversion alternatives, Alternative I and lll. Sediment would simply be

washed to the Kootenai River in a flood event along the Rainy Creek drainage.
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Incrsased sedimem brds from vcg€tdon removal would lrcrcac€ $e rate at which the
impoundment would fill wifi rdiment In Altrmctivr ll, which calb for routing tp streems acro8s
dre impoundment. As long ec thc inlet chanld elcvrdon .t 2904' elevetion would be maintained,
drc reducdon in flood ctora06 capacity fiom sdimcnt eccumulstion ir minimized. The Dam Safety
Section will be meinuining the impoundmcnt urder an opsating pemit with trre landowner in the
futurs.

No.ddition l cumulirtive effecr hevc begr identified in fie Reiny Creek drainage.

B. &nrnery of Grmdadw Effcctt

No exploration and mining aro propolod in thc drainage bacin. Thus no cumulative effects
could be identified.

Routing tro strearnr acfort tho impoundrnent rcduces $c potential for sedimert from
histolic mining op€rations in $s ilta to be wrshed into $e Koowrd River. No cleanup of historb
trilings h Rainy Crsk is proposed at thir time. Thsrefore no cumulgtivo effiests wi$r altemetiveg l,
ll, or lll wosld occur.

Al$ough some timber m.nagemont .stivities are proporod in the drainage baein, they
wqrld have a minimal or unrnc.surable effest on flood flows propoced to be controlled under
Altemadver l, ll and lll.
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CHAPTER VI . CONCLUSIONS AND RECOMMENDATIONS

A. Flood Routing

DSL has evaluated the effects of three alternative flood routing plans for W. R. Grace's
tailing impoundment in Rainy Creek:

Alternative l: The no-action alternative, full diversion of the streams around the
impoundmenU

Alternative ll: The company's proposed action, routing the streams through the
impoundment; and

Alternative lll: Partial diversion of the streams around the impoundment.

At present Rainy Creek is diverted around the impoundment through a temporary structure.
However, a long term solution to stream routing is necessary upon closure. All proposed structures
are designed for 0.5 Probable Maximum Flood (PMF) event. This standard exceeds that required by
DNRC.

The present approved reclamation plan, which is the no-action alternative, Alternative I

diverts the 0.5 PMF event around the impoundment. This alternative would necessitate sizeable
diversion dam(s) and large excavations for the diversion channel and ancillary support services
through very steep terrain, thereby causing large amounts of environmental disturbance.
Alternative lll, partial diversion, was also evaluated. Both designs would introduce additional
engineered structures in the Rainy Creek drainage which would require continual monitoring and
maintenance. The full, unchecked discharge of a 0.5 Probable Maximum Flood (PMF) event could
have a detrimental effect on lower Rainy Creek where erosion rates in old mine tallings deposited
before 1970 could be excessive.

Alternative ll, the routing of Rainy Creek through the tailings impoundment is the preferred

alternative and would take advantage of the impoundment's storage capacity. As a result, a more
controlled discharge of flood waters could be realized through the lower Rainy Creek drainage.
Additionally, this design would require less construction, less disturbance, and ultimately less long-
term maintenance and rehabilitation.

Stability analyses conducted on the tailings embankment determined that the dam had an

adequate safety factor when examined for both static and seismic loadings. The dynamic analysis
was performed using the Maximum Credible Earthquake (MCE) and with a water level located at
the upstream face of the dam, a condition encountered during a 0.5 PMF event. The proposed

routing design under normal operating conditions would have the impounded water located approxi-
mately 750' behind the dam. Overtopping of the embankment would occur during a storm event in

excess of the 0.7 PMF.
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Stability analysis abo rhowod $rt . crtrrtrophic feilure of thc dam and tailings would not
oocur even if the embanknrnt uverc overtopp€d. Thorc would be erocion of the downrtream face
rnd incnerod rodimentrdon dtr to $ir ryorion, md pcrhapr r dem brcach. Yet cwn with e dam

brctch, thr rtrmgth of.tho impounded t ilinetr prclude liquefaaion, md thorefore thc discfiarge of
teifings down Rainy Crd would bc l[mited.

Suspended sediment from upstream would sotde out and form e detta as watot velocities
drop upon entedng the dedgncd undand !y!t m updroam of the drnr. This would recult in less

sodirnsnt &position in the bwrr Ralny Ctsd( drainego and uhimrtdy ln $e Kootonai River. Thc
ltruam gredbnts 8rt >10% In Rriny Ctd( lrtd Hoetwood CrudG The rurfacc of the impourdment
is lcss $.n 1%. This dwritional cnvircnmmt wouE help to insulet asbesaTorm materidr cur-
rendy etgoscd on t're impoun&nent aurfecc. EroCon of $. tailings is limitcd ar long ar fic
omergt|rcy spillway, contd box, and dam do not fail.

The principlo bchind ffood touting rysum is to havc r controllcd dischargp of rurfrcc
runoff. A controll€d discfnne reducrs uyster wlocitisg, and $ur erodon of surhee coils. By using

dtc storagc capacity of the oxirtieg tailinen trdfty, and rogulating $o discharge of the impounded

wators by employing a clrftrd 8tnllcture, thc m * which curface runoff ir introdueed into lower
Rainy Ct€ek is effectivdy contrdhd. This r.te lim8ting derign reduccc dre potential for gurf*e ero-
sion. Thur Alternative ll is $. agpncies preferred rltemrtive.

Besed on findingc d $o engfoieedng malycis of $e various flood routing ahemativos,
Altemctive ll roning $e flood thrqagh $e talffnoa impoundment usang . denigned stnrcture to
control discharges to an east ebuurcnt outflow channel lAttemstc llcl appears to be fie best, nrost
feesible, and safest msthod for flood routing Rainy Creek through the vermiculio ailings
impoundmcnt area and is trororforc dre prefoned alternative. Tt*r alternative would provide

sufficient storago capacity wifiin the impoundmqrt to receive e 0.5 PMF event without utilizing an

€morgencv spillway. The emergency cpillway would still be provftled for ths ov€nt of an even
largc stonn.

Ahemrtive ll docr constitutt rn rmendment to $. Frmit which required diwrsion of water
eround mine wactes at G{osurc. Thb could be r mitter of concem fiorn drc standpoint of weter
quality issues. This mine is not a bage mgtal minc and does not producc acld minc drainage

typically containing high levels of metals. One important area of concem is tremolite fiber in Rainy
Creek Howov€r, Rainy Ct€Ek is not utilized dkectly as a drinking watclr Eourco. Other alternetives
will not totally eliminate thir concern sincc Fleetwood Creek and Carney Creek odginetc in areae

where natural outcropping of tremolite occurs or which have b6€n subiect to distrrbance by mining
activiry.

In orde to reducc drm conount, dbturbed ereas would bc abbilized to rsduce erosion
through $e atablishmcnt of vegetativc oovor. Similar measuros are proposed for tlre oilings
impoundment to reduce the levd of euspended particulate in surface waters discharged through the
dam. Included in these measuros would be revegetation of triling beach areas and installetion of
channel linings to stabilize tre channsl and prevem direc't contect with underlying tailings matsrial.
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A program to establish current water quality levels is underway and will continue on a regular basis
as reclamation proceeds. Overall release of asbestiform fibers from the tailings under Alternative ll
should be minimal due to these design measures.

Another area of concern for reclamation is allowing surface watars to be routed through
mine waste facilities. Had this facility presented an important risk to water quality,
recommendations would have been entirely different. As it is, the resolution of the safety and

long-term stability aspects of the existing situation take precedence over the water quality issues,
which are not as life threatening or environmsntally damaging. In summary, site-specific
considerations make channel re-establishment a sound decision where at other facilities diversion
may be more technically sound.

DSL has concluded that the direct impacts and cumulative impacts of the company's
proposed action minimize the environmental impacts associated with the existing approved flood
routing design. The company's proposed action does not produce significant effects to the area

resources. As a result, an Environmental lmpact Statement is not needed.
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CHAPTER VII - CONSULTATION AND COORDINATION

This EA was prepmd bV dtc Htrd Rock Bumu IHRBI of $c Momana OOstment of State
terdr.

The Montana Depertnxrt of Ha.tt|r and Environmental Sciencer, Air Ouelity Buruau l,AOBl,
Water Ornlity Buroau WOBI end $c Solid and Hazardous Waste Burceu (SHYVat; t're Montma
Departmcnt of Natural Recourcea rnd Conrervnion, Dam Safety Scction of the Wfter Resourcsr
Division; and fie Montam Arc.u of Mhcl std Geology wen consrdtcd in preparetiolr of $is
documafit.

ln additi'on $e Northcm Ragion offica of trc US Forcrt S.nri:c, Koqbnd Nationsl Forcst

IKNR Superviro/s officr rr wc[ lr dto KNF l.lbbv Rerurr Di!trict, .rd $r Arny Corps qf En-

gfine/r wcfi oonsuhed firoWh thc rcview procasr on evaluating fie flood routing altematives.

lndividuelr hvdvcd h prcprrsdon w!rt!

Person Discipline

DSL

woB

AOB

DSS

Patick Plantenberg

Petar Werner
Wayne Jepson
Bob Winegar

Brirn Anderson

Eileen Cremer

Tom Reid

Pat Ddscoll

Gary Fisher

Mike Olerich

IDT Loadrr, Vegetation, Rcc{amrtion, Genoral

Engine€ring, Bonding

Hydrology, Seismicity
St bility lCamey Cred( Dumpl, Geobgy
Word Proccr8ing Technhirn
Word Procossing Technicbn

Water Ouality

Air OurliVArbestor

Dam Safety
Dam Safety
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AOB

ARCO

ARM

ASARCO

asbestiform

cfs

DHES

DNRC

DSL

DSS

dynamic analysis

EA

EAP

EIS

EPA

FS

g

grain of the dam

ground acceleration

GLOSSARY

Air Ouality Bureau

Atlantic Richfield Company

Administrative Rules of Montana

American Smelting and Refining Company

Of or having the physical characteristics of asbestos.

cubic feet per second

Montana Department of Health and Environmental Sciences

Montana Department of Natural Resources and Conservation

Montana Department of State Lands

DNRC, Dam Safety Section of the Water Resources Division

In earthquake studies, it evaluates the response of the dam when there is

ground motion"

Environmental Assessment

Emergency Action Plan

Environmental lmpact Statement

Environmental Protection Agency

US Forest Service

Gravity (see ground accelerationl, a force equal to the gravltational force of
the earth.

Downstream valley area of dam.

A measure of the force initiated by a seismic event. lt is expressed in terms
of a percent of gravity (gl. Too much ground acceleration can shear or
deform material in a dam.
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HRB

KNF

mas| warting

MBMG

MCA

MCE

MEPA

MMRA

MSHA

phreadc lurfaoe

PMF

PMP

poilrt sourcc

scoping

SECRA

soismbity

SHWB

slumping

static analysis

sur€ty bond

Hard Rock &rrsru

l(ootsuri Nationel 
Y

The rrcwmcnt of tdl ald rock by grevity down a rlopc.

Montane Burcau of Mincs and Geology

Monunr Codc Annoaod

Mafmum Q€diU. Erthquake

Morwre Environtnrntd Fdhy Act

Montam Met l Minc Rrchmation Act

Mhe Safsty erd Healfi A&ninistration

The ftee wmr lerael in a ttilings impouldmant or dam.

hobable maximum flood

PlobabL maximum preipitation

In wrfrlr pdlution, . pdm touroo ir eny d[ronrable, corrftned conduit nrhcre

a w$!r ramdc can bc collccted such at from e crlvc4 pipe, or strorm; In
contrtst, e non-poiltt tourca is hard to quantify arch tr erosion.

The process of identifying issues in an environmontal anelysis.

Strtc Comprdsrsivc Compcnrdon and Rerponce Aqt

Thc atrrdy of earthquake po!.ntial in an ana.

Solkl and Hazardour Waste Bureau

Thc movcmcnt of roil or rock down a slope by gravity.

An cvrluation of fre stability of the dam when $re ground is not in motion.

A finencirl gu.ranft)c cimihr to an insurane pdrcV $at will pey for
rec.lamation not completed by a mining company up to thc value of the
policV.
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toe drains

tph

tpv

USDA

USDI

WOB

Drains constructed at the base of a dam to increase internal water drainage.

total petroleum hydrocarbons

tons per year

United States Department of Agriculture

United States Depaftment of Interior

Water Ouality Bureau
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