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RECORD CF DECI SI ON
PART |
THE DECLARATI ON

WArm Springs Ponds I nactive Area Operable Unit (QU 12)
Silver Bow Creek/Butte Area NPL Site (original portion)
Upper dark Fork River Basin, Mntana

STATEMENT COF BASI S AND PURPCSE

Thi s deci si on docunent presents the selected interimrenmedial action for the Warm
Springs Ponds I nactive Area Operable Unit which is part of the Silver Bow Creek/Butte
Area National Priorities List (NPL) Site. The selected renedial action was devel oped in
accordance with the Conprehensive Environmental Response, Conpensation, and Liability
Act of 1980, as amended (CERCLA), 42 USC Sec. 9601, et. seq. and, to the extent
practicable, the National G| and Hazardous Substances Pollution Contingency Plan (NCP),
40 CFR Part 300. This decision is based on the administrative record for the Inactive
Area and Active Area operable units of the Warm Springs Ponds, Silver Bow Creek/Butte
Area NPL Site.[1] <Footnote>1 The administrative record index and copies of key site
docunents are available for public review at the University of Mntana Library, the

Mont ana Tech Library on West Park Street in Butte, and other information repositories in
the dark Fork Basin. The conplete adm nistrative record may be reviewed at the offices
of the U S. EPA, 301 South Park, Federal Building, Helena,

M. </ f oot not e>

Al determ nations reached in this Record of Decision were nade in consultation with the
Mont ana Departnent of Health and Environmental Sciences, Solid and Hazardous Waste
Bureau (hereafter referred to as the State or MDHES), which conducted the renedi al



investigation for the Warm Springs Ponds and participated fully in the selection of the
remedy and the devel opment of this decision docunment. The State of Montana is in
agreenent with the EPA concerning the selected remedy. A copy of the State's letter of
concurrence wWith the selected remedy is attached to Part 111.

ASSESSMENT OF THE SI TE

Actual and threatened rel eases of hazardous substances fromthe Inactive Area Operable
Unit of the Warm Springs Ponds, if not significantly reduced or elimnated by

i mpl enentation of the response action selected and described in this Record of Decision,
nmay present an imminent and substantial endangernent to the public health, welfare, or

t he environnent.

DESCRI PTI ON OF THE SELECTED REMEDY

The Warm Springs Ponds are |located in Deer Lodge County, approxi mately seven mles east
of Anaconda, near the historic confluence of Silver Bow, Wllow, MII and Warm Spri ngs
creeks. These streans are principal headwaters of the dark Fork River, which begins
approxi nately one-quarter nmle north of the Inactive Area Qperable Unit boundary.

The Warm Springs Ponds are conprised of three settling ponds, the area bel ow
(north of) Pond 1, a series of wildlife ponds, and the MII-WIIow Bypass
(see Figure 1).

In 1991, the Warm Springs Ponds were divided into two operable units:

a) Active Qperable Unit (QU No. 4 of the Silver Bow Oreek/Butte Area site),
including Ponds 2 and 3, their inlet and outlet channels, their associ ated water
treatment facilities, the wildlife ponds and the upper bypass channel
(MII-WIIlow Bypass);[2] <Footnote>2 The interimrenmedy for the Active Area
Qperable Unit was described in the Septenber 1990 Record of Decision, as
nodi fied by the June 1991 Expl anation of Significant Differences including its
errata sheet. </footnote> and

b) Inactive Qperable Unit (OU No. 12 of the Silver Bow Oreek/Butte Area site),
including Pond 1, the historic Silver Bow Oreek channel and sone uncont ani nat ed
grassland and wet nmeadows bel ow Pond 1, and the | ower bypass channel, which
contains not only MIIl and WIIow creeks, but also outflows fromPond 2 (see
Fi gures 2A and 2B).

The selected interimrenedy for the Inactive Area Qperable Unit includes neans for
controlling contam nati on associ ated with subnerged and exposed tailings, soils, pond
bottom sedi nents, and ground and surface water. The selected renedy nay be sunmarized
as follows:

1. Renmove all tailings and contam nated soils fromthe adjacent portion of the
bypass channel and fromthe area bel ow Pond 1 not planned for wet closure.
Consol idate the wastes over existing dry tailings within the western portion of
Pond 1.

2. Modify, or enlarge if necessary, the adjacent portion of the bypass channel to
safely route flood flows up to 70,000 cubic feet per second (cfs) which is
one-hal f the estimated probabl e maxi rumflood (PMF) for the conbined fl ows of
Silver Bow, Wllow and MII creeks. Soils and gravels that have copper
concentrations bel ow 500 ng/ kg and neet geotechnical requirements will be used
for raising and strengthening the existing bernms and constructing new bermns.



10.

11.

12.

Rai se, strengthen and arnmor with soil cement the north-south aspect of the Pond 1
berm In accordance with specified state safety standards for high hazard dans
and for the protection of human health and the environment, the reconstructed
berm nust withstand the estimated naxi mum credi bl e earthquake (MCE) for this
area. |In addition, the reinforced bermnust be constructed to w thstand fl ood
flows up to 70,000 cfs (0.5 PMF) in the enl arged bypass channel.

Stabilize the east-west aspect of the Pond 1 berm The reconstructed berm nust
wi thstand a maxi mum credi bl e earthquake for this area, thus protecting agai nst
t he novement of contai ned pond bottom sedinents or tailings into the

uncontam nated or wet closed areas bel ow Pond 1 in accordance with specified
state dam safety standards, and for the protection of human health and the

envi ronnent .

Extend and arnor the north-south aspect of the Pond 1 berm approximately 2,400
feet in a north-northeasterly direction. This extended bermw Il be constructed
to provi de nmaxi mum credi bl e eart hquake protection and the ability to withstand
one-hal f the estinated probabl e maxi numflood (70,000 cfs) in the adjacent bypass
channel .

Rel ocate the | owernost portion of the bypass channel and convert the present
channel into a ground water interception trench. The relatively straight reach
of the bypass channel, fromthe apex of the existing Pond 1 bermto the historic
Silver Bow Creek channel, will be relocated north of the extended berm The
entire reach of the bypass channel that is adjacent to the inactive area will be
reconstructed, reclainmed and restored to a nore natural, neandering condition.
QG her excavated areas will be reclained and restored to their natural condition.

The converted ground water interception trench will be deepened and punps wll be
installed to allow for a punp-back system Intercepted water that fails to meet
speci fied standards wi |l be punped back to the active area for treatment.
Monitoring wells and surface water quality nonitoring stations will be placed at
strategi c | ocations.

Construct wet-closure berns to enclose the subnerged and partially subnerged
tailings and contanminated soils. Wthin the eastern portion of Pond 1 and al ong
the historic Silver Bow Creek channel bel ow Pond 1, these snaller berns will
create a series of cells, which when flooded will vary in depth froma m ni num of
one foot to a maxi mum of six feet.

Chemcally fix (immbilize) the tailings and contam nated soils, now encl osed by
smal l er berns, by incorporating line and line slurry onto or into them

Fl ood the wet-closure cells with water adjusted to a pH greater than 8.5 and
mai ntai n proper water surface elevations in the wet-closure cells.

Cover the dry tailings and contami nated soils within the western portion of Pond
1 with 2 inches of |inestone, 12 inches of fill, and 6 inches of a suitable soil
cap. This dry-closed area will be contoured to control runoff and seeded with
native vegetation.

Construct a runoff interception systemalong the east side of the inactive area.
This systemwi |l prevent floods originating in the eastern hills fromentering
the wet-closure cells. It will be designed to intercept one-half the probable
maxi mum fl ood, which is estinated to be 8,500 cfs at its peak. A collection
system or other engineered solution will be constructed to prevent excessive
sedinents fromentering the Aark Fork R ver inmediately bel ow



13. Install toe drains along the arnored berns and construct a collection nanifold
for both the active and inactive areas. The water collected will be punped to
the active area for treatment if it exceeds final point source discharge
standards specified in Attachment 5 to the Warm Springs Ponds Active Area
Uni |l ateral Administrative O der.

14. I npl erent | ong-term ecol ogi cal nmonitoring. By neans of an unbi ased set of
neasurenents, this nmonitoring effort will concentrate on the effects of
bi ol ogi cal systens living in contact with netals in the water and substrate of
ponds and wetl ands environnents. The results will validate or invalidate the
decision to chemically fix, wet-close and contain in place the exposed and
subnerged tailings and contam nated soils.

15. I npl enent institutional controls to prevent residential devel opnent, domestic
wel | construction, disruption of dry-closure caps, and sw nm ng

The selected remedy is an interi mresponse acti on; however, not in the usual sense.
Interimactions usually address only portions of site cleanups, or nmay not intend to
utilize permanent solutions to the nmaxi num extent practicable. Thus, they are usually
not intended to be the final response action for a particular site or set of

ci rcunst ances

This interimresponse action utilizes permanent solutions to the maxi num extent
practicable, and the EPA believes that subsequent final evaluations will denonstrate the

effectiveness of the interimrenedy. It is an interimremedy for the follow ng reasons:
1. Hazar dous substances will remain on site
2. The sel ected renedy enpl oys innovative nmethods for reducing or elimnating

threats to human health and the environment, which will require monitoring over
tinme to evaluate its effectiveness; and

3. Cont am nat ed source areas upstream and upgradi ent have direct inplications on the
ef fectiveness and permanence of any renedy selected for this area

Wil e every reasonable effort was nmade to assure that this remedy will be protective of
human health and the environnent, the neasure of its protectiveness, effectiveness and
permanence requires time and a watchful eye. dearly, when conpared to the 10 ot her
remedi es examned in the feasibility study, the renmedy sel ected affords the nost
reasonabl e bal ance of objectives and it offers the greatest potential for becomng a
final renedy. Thus, the selected renedy presented in this Record of Decision

attenpts to pernmanently renediate the principal threats posed by contam nation wthin
the Inactive Area Qperable Unit.

Additionally, the selected renedy is acceptable to a mgjority of interested dark Fork
Ri ver Basin residents and | ocal governnent officials. Several public scoping neetings
were hel d throughout the basin as the EPA and State exanined feasible alternatives.

I ndi vi dual s and speci al interest groups requested nore studies with respect to totally
renoving the contam nated materials fromthe historic flood plain and consunptive water
usage estimates for the various alternatives. The EPA responded with additional studies
and fol l owup neetings were conducted prior to issuing the proposed plan. Wile no
remedy can be expected to recei ve unani nous public support, the remedy sel ection process
in this instance was carried out with full public participation and the remedy sel ected
is broadly supported.



STATUTCRY DETERM NATI ONS

The selected renedy is protective of human health and the environnment, conplies with
Federal and State requirements that are legally applicable or relevant and appropriate
to the renmedial action unless a statutory waiver is invoked, and is cost-effective.

Al though the remedy is an interimremedy which will be reevaluated in a final remedy
deci sion for the Warm Springs Ponds active and inactive areas, the remedy utilizes
permanent solutions and alternative treatment technol ogies to the maxi mum ext ent
practicable and satisfies the statutory preference for remedi es that enpl oy treatnent
that reduces toxicity, nobility, or volune as a principal elenent.

Because this remedy will result in hazardous substances renaining on site, above

heal t h- based and environnent al -based | evels, a review will be conducted within five
years after comrencenent of renedial action to ensure that the remedy continues to
provi de adequate protection of human health and the environment. Additionally, the
remedy selected by this Record of Decision will be subject to a separate public review
once cleanup work at other operable units and NPL sites that affect this operable unit
is conpleted.
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1.0 SITE NAME, LOCATI ON AND DESCRI PTI ON

The Warm Springs Ponds are located in southwestern Montana, at the |l ower end of Silver
Bow Creek, approximately 27 m|les downstream of Butte. The pond systemis a series of
three sediment settling ponds that were constructed over a span of about 60 years. Pond
1 was constructed around 1911; Pond 2 around 1916; and Pond 3 during the |late 1950s.
They were constructed by the Anaconda Copper M ning Conpany in an effort to prevent
tailings and other sedinments fromentering the dark Fork R ver, which begins

approxi mately one-half mle below Pond 1 (see Figure 1).

Ponds 2 and 3 have been retained as settling ponds. Tailings and other sedinents from
Silver Bow Creek physically settle to the bottomas the velocity of the incom ng water
decreases. The addition of linme near the inlet to Pond 3, a practice that began sone 20
years ago, also makes it possible to actively treat the dissolved netals, or cause them
to precipitate out of solution and settle to the bottom Hstorically, |inme has been
added only during the late fall, winter, and early spring.

Pond 1 was never involved in the active treatnent of water from Silver Bow Oreek by the
addition of line, and it no longer plays a role in settling sedinents. This inactive
area, and the area below Pond 1, are essentially isolated fromthe active treatnent
portion of the pond system The relatively small volune of water contained within this
inactive area is present due to seepage fromthe ponds above.

WIllow and MI1 creeks, which historically joined with Silver Bow Oreek in the area
above the present pond system were diverted away from Silver Bow Creek and around the
pond systemin the late 1960s. Figure 1 shows the current configuration of these



streans, as well as the three ponds, bypass channel, wildlife ponds, and the old Silver
Bow Creek channel below Pond 1. The entire systemis approxinately four mles |ong and
one nmile wde, covering approximately 2,500 acres of open pond water and interspersed
wet| ands and tailings deposits.

The Warm Springs Ponds are divided into two operable units. The Active Area Qperable
Unit includes Ponds 2 and 3, their inlet and outlet channels, their treatnent
facilities, the adjacent portion of the MII-WIIow Bypass, and the wildlife ponds. The
Inactive Area Qperable Unit includes Pond 1, the old Silver Bow Creek channel bel ow Pond
1, an uncontam nated grassland and wet meadow bel ow Pond 1, and the adj acent | ower
bypass channel .

The Sept enber 1990 Record of Decision for the Warm Springs Ponds, as nodified by the
June 1991 Explanation of Significant Differences and its errata sheet, described the
remedy for the Active Area Operable Unit. A nmjor nodification of the Explanation of
Significant Differences was to divide the entire Warm Springs Ponds area into two
operable units. As a result, renedial design and renedial action have proceeded as

pl anned for the active area, but at the sane time, nore time was allowed for the

sel ection of an appropriate renedy for the inactive area. The final renedial design
report for the Active Area Operable Unit, which was submtted by the potentially
responsi bl e party, the Atlantic R chfield Conpany (ARCO, has been approved by the EPA
and renedi al action construction will begin in July 1992.

In July 1990, the EPA and ARCO entered into an Adm nistrative Oder on Consent for the
MI1-WIIow Bypass Renoval Action. This work is conpleted and is an integral part of
the two renedial actions planned for the Warm Springs Ponds system Briefly, this
action involved the follow ng work:

. removal of 436,000 cubic yards of tailings and contami nated soils fromthe bypass
and disposal in a dry portion of Pond 3,

. reinforcing and arnoring the Pond 2 and 3 berns (an additional 1 mllion cubic
yards of uncontam nated fill dirt was excavated fromthe bypass for this
pur pose); and

. construction of inproved inlet and outlet structures and a divider di ke between
Silver Bow Creek and WIlow and MII creeks.

1.1 THE I NACTI VE AREA CPERABLE UNI T

The Inactive Area Cperable Unit (Pond 1 and the area bel ow Pond 1) contain about 3.4
mllion cubic yards of contam nated sedinents, tailings and soils.

Approxi mately 475,000 mllion cubic yards of these materials are contained within the
area below Pond 1. They are over-bank deposits that settled out along Silver Bow O eek
prior to the construction of Pond 1. This area is sinmlar to the streanside tailings
deposits above the ponds, and to a limted degree sinilar to the over-bank tailings
deposits, or "slickens" found along the Cark Fork River. The area below Pond 1 is
different fromthese other areas in respect to the fact that water no | onger flows
freely through this nowisol ated channel.

Approximately 2.9 million cubic yards of contam nated sedinents, tailings and soils are
contained within Pond 1. They settled out of Silver Bow Creek over a short period after
Pond 1 was constructed in about 1911. Pond 2 was constructed approxi mately 5 years
later. The tailings and sedi ments contain some 20 or nore contaninants; however, the
contami nants of primary concern are arsenic, cadm um copper, |ead and zinc.



The netal s-cont am nated deposits contained within the inactive area reach depths of 8 to
12 feet. Wthin the eastern portion of Pond 1 and in the old Silver Bow Creek channel
bel ow Pond 1, the deposits are largely subnerged under standing water that has seeped
fromthe ponds above. The underlying nmarsh deposits and other naturally deposited silts
and soils, as well as the shallow ground water, have been contani nated by the downward
novenent of dissolved nmetals fromthe overlying tailings and pond bottom sedi nents.

The remaining two-thirds of Pond 1 (mddle and western portions) contains tailings that
appear dry on the surface, but are generally in contact with the ground water. That
portion of the area below Pond 1 which lies outside of the old flood plain is

uncont am nat ed neadow on the surface; however, the underlying shallow ground water has
been affected by seepage fromthe ponds (see Figures 2A and 2B).

2.0 SITE H STORY AND SUMVARY CF ENFORCEMENT ACTI VI TI ES

The di scovery of gold along Silver Bow Creek, in 1864, opened the door for mning and
its ancillary activities in the upper dark Fork River basin. Wthin a few years the

gol d was depl eted, but copper and silver ores were found to be plentiful and of a high
grade. Wthin a span of less than 20 years after the first prospectors found gold in
the area's streans and gul ches, nore than 300 copper and silver mnes, numerous ore
processing mlls, and at |east eight open air snelters were operating in Butte al one.
Many of the mines, mlls and smelters were owned and operated by the Anaconda Copper

M ni ng Conpany or related conpanies. The Atlantic R chfield Conpany is the successor to
Anaconda and is the current owner of sone of the upstreamfacilities and the Warm
Springs Ponds area.

These early mining, mlling, and snelting activities resulted in extensive damage to the
Silver Bow Creek drainage basin. First, gold mning in the stream channel devastated
its banks and riparian vegetation. The nines, mlls and snelters that foll owed dunped
their wastes directly into Silver Bow Creek. As the city of Butte grew, raw sewage was
added to the wastes entering the stream These wastes conpletely choked off flowin
Silver Bow Creek at times, but still had little difficulty finding their way into the
Cark Fork River, which alternately carried themand deposited themalong its entire
length of over 250 miles. Lake Pend Oreille (pronounced Ponderay) in |daho received
sone of these wastes before MI|Itown Dam and the Warm Spri ngs Ponds began to coll ect

t hem

Early newspaper accounts and photographs fromthe turn of the century document the
devastation. About 1911, the Anaconda Copper M ning Conpany built the first settling
pond on Silver Bow Creek in an attenpt to prevent wastes fromentering the dark Fork
River. This is now known as Pond 1 of the Warm Springs Ponds system Pond 1, and Pond
2 which was built about 5 years |ater, experienced various breaches and overfl ows which
led to contam nation in the Warm Springs Ponds inactive area and the dark Fork R ver
bel ow.

The direct discharge of mining, mlling and snelting wastes into Silver Bow Creek
continued until the early 1970s. Altogether, over 19 nmillion cubic yards of tailings
and sediments have settled in the Warm Springs Ponds and an additional 3 nillion cubic
yards reside along the banks of Silver Bow Creek above the ponds. Leaching and run off
from upstream sources continue to degrade Silver Bow Creek and add contami nation to the
ponds.

The vol une of waste in the three ponds, if renoved and transferred to another |ocation,
woul d cover an area equal to 100 football fields, 90 feet deep. In addition to the
extraordinary volume of waste present, their noisture content and their ability to
retain noisture for many decade, after being renmoved froma wet environment present
difficulties with respect to nmoving and containi ng them



The sources of hazardous substances, pollutants, and contam nants at the Warm Springs
Ponds inactive area are varied. The several snelters and mlls that were established
and operated in Butte, fromapproxinmately 1880 until 1940, disposed their m ning wastes
in Silver Bow Creek. Tailings and other nine wastes are still |ocated at these fornmer
facilities, and they continue to | each contam nants into Silver Bow Creek.

Additionally, mne water and discharges fromthe Wed Concentrator were di scharged into
Silver Bow Creek for several years. The Anaconda Smelter operations also contributed
waste to the Warm Springs Ponds area, through various ditches and conveyances. Al of
these sources led to the mgration of substantial quantities of mne wastes downstream
to, anong other places, the Warm Springs Ponds inactive area.

The land uses in this area are principally agriculture and tourism The adjacent
community of WArm Springs grew up around a najor state facility for mental
rehabilitation. The small community of Cpportunity and a few rural honmes are | ocated
within a few mles of the ponds. The nearest city is Anaconda, about 7 mles to the
west .

The Opportunity tailings ponds are |located | ess than one mle west of the Warm Springs
Ponds. The Qpportunity tailings ponds cover over 4,600 acres and are nostly dry,
exposed tailings deposits. This area is part of the Anaconda Snelter Superfund Site.

The Silver Bow Creek site was listed on the NPL in 1983. The site was expanded to
include | arge areas in and around Butte, in 1987. EPA through a cooperative agreenent
with MDHES, conducted a site wide renedial investigation the Phase | investigation-which
was rel eased in 1987. MDHES al so conducted a Phase Il investigation, which focused on
the Warm Springs Ponds area specifically, was released in 1989. A feasibility study,

whi ch included a risk assessnent for the Warm Springs Ponds area, was released in 1989.
Fol | owi ng public comment on a proposed plan for the entire Warm Springs Ponds area, EPA
i ssued a Record of Decision in 1990. The Record of Decision was changed in an

Expl anation of Significant Differences and its errata sheet, which l[imted EPA s cl eanup
decision to the active area only, and reserved further decisions for the inactive area
for a future Record of Decision. Under EPA oversight, ARCO conducted an anal ysis of
renedi ation alternatives for the inactive area. The alternatives analysis was rel eased
in 1991. EPA issued a proposed plan for the inactive area in March 1992.

ARCO, the successor-in-interest to the Anaconda M nerals Conpany and ot her snelter and
ml| operators in Butte, is the current owner of the Warm Springs Ponds inactive area.

MDHES, through its Water Quality Bureau, issued an order in 1967 which required the
Anaconda M nerals Conpany to prevent the introduction of heavy netal salts fromthe Warm
Springs Ponds into the dark Fork River by, anong other things, punping back

contam nated water frombelow Pond 1 to the treatnent system above. |In 1989, MDHES,

again through its Water Quality Bureau, issued an order to ARCO requiring berm ng bel ow
the Warm Springs Ponds to prevent mgration of tailings and other contam nated nateri al
whi ch were causing fish kills in the dQark Fork River.

In 1990, pursuant to CERCLA Section 106, EPA ordered ARCOto renove all tailings and
soils contaminated with heavy netals fromthe MII|-WI|ow Bypass. This work is
essentially conpleted and to sonme extent is incorporated into this Record of Decision
and the Septenber 1990 Record of Decision for the active area. In 1991, EPA ordered
ARCO to inplenment the Warm Springs Ponds active area renedy, again pursuant to CERCLA
Section 106. ARCO will begin renediation of the active area in July 1992.



3.0 H GHLI GHTS CF PUBLI C PARTI ClI PATI ON

In 1983, the initial community relations plan for the Silver Bow Creek site (the site
name has since been changed to include the Butte area) designated the Butte-Silver Bow
County Health Departrent as the focal point for conmmunity invol venent and included the
formation of a local citizens' advisory committee. The conmmittee assisted the State in
the selection of a contractor for the Phase | renedial investigations of the site. A
significant portion of the Phase | study characterized the contam nation present at the
War m Spri ngs Ponds.

In 1985, a review of the comunity relations plan by the EPA brought about several

i mprovenents, including a toll-free tel ephone nunber, fact sheets and updates, and an
increase in the nunmber of informal neetings with the public. These inprovenments were put
in place by the State over a period of about two years.

The Phase Il renedial investigation, followed by a feasibility study, began in 1986 at
what was then a single Warm Springs Ponds operable unit. The RI/FS continued through
1989 as a State-lead effort. During that time, MDHES and EPA staff provided information
about the Warm Springs Ponds activities at public neetings and through fact sheets and
progress reports. These reports were distributed to people on a nailing list in Novenber
1986, Novenber 1987, May 1988, July 1988, August 1988, Cctober 1988, June 1989,

Sept enber 1989, and May 1990. The nmailing list grew from 271 individuals in 1987 to
about 800 individuals in 1990. Special interest groups that indicated concern about the
site included the ark Fork Coalition, Butte Chapter of Trout Unlimted, Skyline
Sportsnen of Anaconda, the Deer Lodge Chapter of Trout Unlimted, George Grant Chapter
of Trout Unlimted, Anaconda Sportsnen's Cub, Pintlar Audubon, and Upper d ark Fork
Chapter of Trout Unlimted.

The Warm Springs Ponds Feasibility Study and proposed plan were rel eased for public
review in Cctober 1989. The MDHES held public informational neetings in Butte,

Anaconda, and M ssoul a during Cctober 1989 and formal public hearings in the sanme cities
in Decenber. The public comrent period for the feasibility study and proposed plan was
open from Cctober 1989 until the end of January 1990.

Toward the close of the public comment period in January 1990, the EPA becane the | ead
agency for the Silver Bow Oreek site. Overwhel mi ng opposition to an inmpoundnent
proposed for the Cpportunity area caused the EPA to reject much of the proposed plan for
the Warm Springs Ponds remedy and conbi ne the el enents of other alternatives examined in
the feasibility study in order to devise a remedy that was both acceptable to the
majority of the public and adequately protective of human health and the environmnent.

Al t hough the record shows there was considerable effort put forth by the agencies to
involve the public, nmany commenters expressed dissatisfaction with the level of public
invol venent in the process of selecting a renedy for the Warm Springs Ponds. That
perception, nmore than any other consideration, influenced the EPA to defer a decision
with respect to Pond 1 and the area bel ow Pond 1, exanine feasible alternatives nore
carefully, and involve the public fully in the selection of a renedy. Thus, EPA divided
the Warm Springs Ponds into two operable units.

The Record of Decision (ROD) for the Warm Springs Ponds was signed in Septenber 1990.
The ROD included Pond 1, but deferred the decision on the area below Pond 1 for a year.
By May 1991, EPA and the State realized that a decision for Pond 1 (and the area bel ow)
woul d involve nore tine and effort, and would delay the renedy for Ponds 2 and 3. EPA
wote an Explanation of Significant D fferences (ESD) which laid out the rationale for
splitting Warm Springs Ponds into two operable units: the Active Area (Ponds 2 and 3)
and the Inactive Area (Pond 1 and the area below), as well as docunenting sonme changes
to the active area renedy. Using this division, EPA could proceed with the active area



remedy and yet give sufficient tine and effort to deciding on an appropriate renmedy for
the inactive area.

The EPA endeavored for over a year to involve all affected parties before arriving at a
recommended renedial action plan for the inactive area. Five public scoping nmeetings
were held throughout the basin and nunerous briefings and individual contacts were
conducted during 1991 and early part of 1992. In response to concerns expressed at
these meetings, particularly by Deer Lodge and M ssoul a residents, the EPA ordered or
conduct ed supplenental feasibility studies. A fact sheet outlining the EPA's plans for
both the inactive and active areas was issued in July 1991 to residents of the basin.

The proposed plan for the Inactive Area Qperable Unit was issued in March 1992 and two
final public hearings were held in Anaconda and M ssoul a before the close of the public
comrent period. Wile no single renedy preferred by the EPA ever seens to be

unani nously favored by all parties concerned, this renedy sel ection process was carried
out under intense public scrutiny and the selected renedy is favored by a clear mgjority
of the affected public.

Information repositories, containing key site studies, indexes and reports, are
presently naintained at the following |ocations: University of Mntana Library in
M ssoul a, National Park Service Main Ofice in Deer Lodge, Hearst Free Library in
Anaconda, Montana Tech Library in Butte, and the Butte EPA office. The conplete
adm nistrative record is maintained in mcrofilmat the University of Mntana and

Mont ana Tech, and in hard copy at the EPA's offices in the Hel ena Federal Building, 301
Sout h Park.

4.0 SCOPE AND ROLE OF OPERABLE UNIT WTHI N SI TE STRATEGY

The Silver Bow Creek/Butte Area Superfund Site, because of its conplexity and size, has
been separated into several remedial operable units. They are:

o Streanside Tailings (Silver Bow Greek fromthe Colorado Tailings to the Warm
Springs Ponds; RI/FS underway)

o3 M ne Fl oodi ng/ Berkeley Pit (RI/FS underway; ROD expected in 1994)

oA Warm Springs Ponds Active Area (Renedial Action begins in 1992; MII- =WII| ow
Bypass Renoval Action conpl et ed)

U7 Rocker (Rermoval of 1,000 cu yds conpleted in 1989; RI/FS underway)
(0 8:] Butte Priority Soils (RI/FS began in 1992)

QU12 Warm Springs Ponds Inactive Area (Record of Decision in 1992; Renedial Action
begi ns in 1993; Reredi al Action conpletion expected in 1994).

QU13 Butte Non Priority Soils Qperable Unit (RI/FS and ROD pendi ng)

QU14 Butte Active Area (R /FS and RCD pendi ng)

QU15 Final Evaluation of the Warm Springs Ponds (follow ng upstream cl eanup)

In addition, several renoval actions have been or will be inplenented at the site,

including the MI1-WIIow Bypass renoval, Travona M ne Shaft Control, residential soils
cl eanups, and the Lower Area One cl eanup.



The site and its operable units are part of the larger and nore enconpassi ng dark Fork
Ri ver Basin Superfund Conpl ex, which consists of three additional NPL sites and their
approximately 17 operable units. They are the Montana Pol e, Anaconda Snelter, and
MIltown Reservoir NPL sites.

The studies and actual cleanup activities being conducted at each site vary greatly.
The dark Fork River Basin Master Plan established priorities anong the sites and
operabl e units, based upon their relative inportance in terns of risks to human health
and the environnent. The Warm Springs Ponds ranked very high in terns of environnenta
risks.

The remedi al investigations (Phase | and I1), public health and environmenta

assessnent, and initial feasibility study for the Warm Springs Ponds were conducted with
a single, conprehensive renedy intended. The decision to divide the pond systeminto
two operable units was nade late in the process. The rationale for that decision is
adequat el y discussed in previous sections. It is enphasized here in order to point out
that for the inactive area, the characterization of the nature and extent of

contam nation, the identification of risks, the definition of problens, and the

devel opnent of possible renedies were largely the product of a single, conprehensive
study that made no distinction between the active and inactive areas. That fact has not
necessarily conplicated the remedy selection process for the inactive area; it has
sinply made it necessary to discuss the active area throughout much of this decision
docurent .

The sel ected renmedial action for the inactive area is the third, and possibly the |ast,
response action planned for the Warm Springs Ponds. It follows the MII-WIIow Bypass
Renoval Action and it will dove-tail with the remedial action for the active area. In
fact, a few conponents of the active area renedy nust await initiation of renedia

action construction for the inactive area. For exanple, the final excavation of a flood
channel in the portion of the bypass adjacent to Ponds 2 and 3 cannot be carried out
until work begins on Pond 1. The excavated fill material will be used to raise and
strengthen the Pond 1 bernms and the newy proposed extended berm

Once conpleted, the inactive area will be an inportant buffer area between the O ark
Fork River and the active portion of the ponds. The inactive area will also, when
conpl eted, provide much inproved fish and waterfow habitat. Wtlands areas will be
greatly enhanced.

The Warm Springs Ponds, as a whole, are an initial safety net for the dark Fork River
Until contam nated areas upstream are remedi ated, the ponds are necessary for water
treatnment and protection in the event of floods or earthquakes

The interimnature of the renmedy selected for the inactive area, as is the case for the
active area, is an expression of the fact that no renedy here can be considered fina
until the upstream sources of contamination have been elimnated and the decisions to

| eave wastes in place at the ponds have been nonitored and fully eval uat ed.

Al though tailings and contam nated sedinents will be left in place by the selected
remedy, they will be confined behind berns that will neet stringent flood and earthquake
protection requirenments and they will be rendered | ess nobile and | ess toxic by chem ca
fixation and wet-closure. Therefore, the selected renmedy will conformwith the statutory
preference for reducing toxicity and nobility as a principal elenent of the renedy. It
wi Il not reduce the volune; however, it will imobilize the waste in a pernanent manner
as opposed to transferring this extraordinary volume of waste to another area in the
basin, which would raise difficult inplenmentability and safety issues



5.0 SUWHARY CF SI TE CHARACTERI STI CS
5.1 SURFACE HYDROLOGY

The Warm Springs Ponds | nactive Area Operable Unit consists of Pond 1, the area bel ow
Pond 1 north to approxi mately one-quarter nile above the dark Fork River, and the
downstream portion of the MII-WIIow bypass (|l ower bypass). The bypass channel in this
area carries the conbined flows of MIl, WIllow, and Silver Bow creeks, the | ast of

whi ch flows through Ponds 3 and 2 before joining the bypass (Figure 1). The | ower
bypass comnbi nes with Warm Springs Creek north of the inactive area to formthe O ark
Fork R ver. The bypass was constructed during the late 1960s to route the relatively
uncontamnated MII and WIIlow creeks around the pond system The average flow of
Silver Bow Creek is 73 cfs, and the conbined flows of MII and WIIlow creeks average 27
cfs.

The total average flow of 100 cfs in the |ower bypass is augnented by the average flow
of 47 cfs in WAarm Springs Oreek north of the inactive area to formthe dark Fork River
Warm Springs Creek occasionally exhibits el evated | evels of netals, due to past mlling
and snelting activities in the Anaconda area, west of the Warm Springs Ponds. It is
bei ng addressed as part of the Anaconda Smel ter Superfund site cleanup

5.2 GROUND WATER HYDROLOGY

The shal | ow ground water systemin the inactive area is conplex, due to the

het erogeneity of the surface geology in the area. The site is in a ground water

di scharge area for the upper Deer Lodge Valley, typified by shallow ground water tables
and swanps. The presence of the Warm Springs Ponds affects shall ow ground water

el evations and ground water nmovenent within the area.

Shal | ow aqui fers occur al ong present-day stream channels, but do not extend laterally

t hroughout the area. Deeper aquifers are associated with Tertiary-age valley fill and
thick deposits of glaciofluvial naterial. These aquifers generally exhibit noderate to
| ow perneabilities and are probably connected on a regional scale, although fine-grained
interbeds tend to confine the deeper aquifers locally.

The uppernost aquifer at the site is a 10- to 15-feet-thick sand and gravel unit, which
is typically present approximately 10 feet bel ow ground surface. This sand and grave
aqui fer appears to be present throughout nost of the area. Ground water novenent through
the area is generally fromsouth to north

No donestic wells are located within the inactive area. Several wells are |ocated
within a nile to the east of the inactive area, but these wells are conpleted in bedrock
aqui fers that do not appear to be affected by the pond system The town of Warm
Springs, to the west of the inactive area, derives its water fromsupply wells
constructed in unconsolidated Tertiary deposits, fromdepths of approxinately 200 feet.
These wel | s appear to be supplied with water derived fromground water resources west of
and hydraulically isolated fromthe inactive area

5.3 NATURE AND EXTENT OF CONTAM NATI ON

Sedi nents, surface water, soils, and ground water are all affected by contam nants in
the inactive area. Four contaninated media have been identified for the operable unit:
pond bottom sedi nents, surface water, ground water, and tailings deposits and
contaminated soils. The patterns of contam nation of each of these environnental nedia
are the result of migration of the contam nants within and between them The nedia are
di scussed in the following sections. Table 1 presents a breakdown of the areas and

vol umes for ground water, pond bottom sedi ments, exposed tailings and contam nated
soi | s.



5.3.1 Sedinents, Tailings, and Contami nated Soils

Two of the nedia-the pond bottom sedi nents, and the tailings deposits and contani nat ed
soils-contain the najority of the contamnants in the inactive area. These naterials
are typically fine to coarse sand and generally contain metal s associated with the

sul fide ore body present near Butte. Pond bottom sedi ments are al so conprised of

preci pitated hydroxi des and oxyhydroxi des resulting principally fromthe addition of
lime to treat the water entering the pond system and from bi ol ogi cal | y nedi at ed
precipitation

The exposed (unsubrerged) sedinents, tailings deposits and contam nated oils in the
inactive area cover approximately 135 acres. Thicknesses of these deposits range from
about an inch to several feet. The subnerged sedinments in Pond 1 cover an area of
approxi mately 225 acres and range in thickness fromless than one foot to approxinately
13 feet. (See Table 1.)

The tailings and associated soils below Pond 1 occur primarily within and adj acent to
the old channel of Silver Bow Creek and were |ikely deposited before the ponds were
constructed. The estimated area and volurme of tailings and associ ated soils between the
Pond 1 berm and the existing | ower bypass ranges from 63 acres and 390, 600 cubic
yards[ 1] <Footnote>1 CH2M HI LL, 1989</footnote> to 70 acres and 283, 000 cubic yards[2].
<Foot not e>2 ESA, 1991</footnote> The average depth of tailings and associated soils is
about 2.5 feet. Natural fine-grained soils are present beneath the tailings and

associ ated soils to an average depth of five feet, where the sand and gravel aquifer
unit is encountered. An additional 10,000 cubic yards of netal s-bearing bottom
sedinents are estimated to be present wi thin nan-nade channel s bel ow Pond 1.

Figure 3 shows the extent of tailings and pond bottom sedinents within the inactive
area. The differentiation between tailings and pond bottom sedinents is not distinct
because the naterial types associated with each are simlar. Figure 3 shows pond bottom
sedinents that are or were historically subnmerged. Tailings are those netal s-enriched
materials that are generally located adjacent to the old Silver Bow G eek channel

These materials are often mxed with native soils and are present both in exposed areas
and in areas that are partially to well vegetated. Calculations indicate that 2.9
mllion in-place cubic yards of pond bottommaterial has accunulated in Pond 1

Tailings along the | ower bypass are visible within the active channel and al ong the
first terrace adjacent to the channel. Contaminated soils are present between visible
tailings deposits and mixed with tailings.

Metallic salts are commonly present during summer nonths al ong the bypass at the surface
of the tailings deposits. These salt deposits are derived fromslow oxidation of the
netal sulfides in the tailings deposits, which then wick to the surface during dry
periods as soluble salts. These salts formcrystalline deposits that dissolve during
rainstorns and wash into the bypass. This phenormenon is probably responsible for the
fish kills that occurred in the past along the bypass and in the upper Cark Fork R ver
The majority of these tailings deposits were |ocated al ong the upper bypass channel

whi ch was cleaned up in 1990 and 1991 under an Administrative O der on Consent.

Pond bottom sedi nents were sanpled at six sites throughout Pond 1. At each site
multiple sanples were taken with depth in the sedinment profile. The sanples were
anal yzed for total nmetals, conmon ions, cyanide, and percent solids. Average
concentrations of arsenic, cadm um copper, |ead, manganese, and zinc in Pond 1
sedi nents are present above reported background |l evels (Table 2).



5.3.2 Surface Water

Surface water in the inactive area includes Pond 1, standing water bel ow Pond 1, and the
| ower bypass channel. Pond 1 currently collects seepage fromPond 2. This water is
punped back into Pond 2 periodically (see Table 3). Water seeping from bel ow the Pond 1
bermis al so punped back into Pond 1 periodically. Seepage water punped back into Pond 1
has historically been treated with line slurry, although no observations of this
practice were nade during the renedial investigation.

The data obtained during the renedial investigation characterize the surface water for
near - average bypass flow rates. Few data are available to characterize the surface
water quality during higher flows because of drier- than-normal conditions in the area
experienced during the remedial investigation. No opportunity was avail able during the
sanpling period to collect flow and contam nati on data during one of the high runoff
events that caused Silver Bow Creek to flow around the pond system through the

bypass.

Surface water sanples were collected at seven sanpling points in and adjacent to the
inactive area during the Phase | renedial investigation. Al though nmetals concentrations
are reduced in the pond system upstream of the inactive area, Montana's chronic anbient
wat er quality standards for copper, |ead, and zinc were occasionally exceeded in the

| ower bypass, particularly in w nter mnonths.

Surface water quality data al so indicate that Montana primary drinking water standards
for arsenic (0.05 ng/l) were exceeded in the | ower bypass during the two hi ghest
neasured flow events, and the arsenic standard was regul arly exceeded in surface water
punped from bel ow Pond 1.

5.3.3 Gound Water

Gound water quality data were generated through sanpling of 14 nonitoring wells on two
occasions (January and May, 1988). Figure 4 shows the locations of the nonitoring wells
within the area. Table 4 summarizes ground water quality data for these nonitoring
wells. Wth one exception, all detected exceedences of the prinmary maxi mum contam nant
levels for netals (arsenic and cadmun) were north of the Pond 1 berm Gound water
qual ity downgradient of Pond 1 is generally of poorest quality immediately north of the
berm nost netal contam nants decrease to the north, or downgradi ent of the pond system
(see Table 4). Concentrations of nost netals al so decrease with depth. Only one sanple
obtained fromnonitoring wells |ocated adjacent to the bypass exceeded maxi mum

contami nant |evels (MCLs) for primary drinking water standards. The sanpl e was obtai ned
fromthe area just north of the northwest corner of Pond 1. This sanple contained a
cadm um concentration of 11.7 pg/l which is slightly in excess of the standard for

cadm umof 10.0 upg/l. H ghest concentrations of netals are generally associated with the
shal | ow sand and gravel aquifer in the area i medi ately bel ow the Pond 1 berm

Cal cul ations of ground water discharge fromthe area below Pond 1 into the dark Fork
Ri ver indicate that the ground water systemcontributes very little flowto the river
because of the relatively |ow perneability and | ow gradi ent of the shall ow aquifer.
Under average conditions, the flowin the Cark Fork River is approximtely 137 cfs,
whil e the ground water discharge to the river is approximately 1.0 cfs. Neverthel ess,

t he exceedences of the maxi mum contami nant |evels for arsenic and cadm umin the ground
water constitute a violation of the drinking water standards.

5.3.4 Exposure
The types and characteristics of contaminants with respect to toxicity, carcinogenicity,

and nobility are covered in Section 6.0 (Summary of Public Health and Environnental
Assessnent). Discussion of contam nant mgration pathways and potential effects on



humans and environnentally sensitive areas is also presented in this section
6.0 SUWARY OF HUVAN HEALTH AND ENVI RONMENTAL RI SKS

A public health and environnental assessnent (PHEA) was conducted by the Mntana
Departnent of Health and Environnental Sciences in support of the Warm Springs Ponds
Feasibility Study. As noted earlier, the feasibility study, and |likew se the public
heal th and environnental assessment, were prepared with the intent of a single
conprehensi ve renedy for the Warm Springs Ponds. Al though the ponds were | ater divided
into two separate operable units, the EPA believes that the human health and
environnental risks characterized by the conprehensive risk assessnment clearly establish
endangernent not only for the pond systemas a whole, but for each operable unit by
itsel f.

The subsections that follow wll:

. Identify the contami nants present in the inactive area

. Briefly review concentrati ons of the contam nants of prinmary concern for human
heal th

. Summari ze the human exposure assessnent and human toxicity assessnent;

. Characterize the mgration pathways and associ ated human heal th risks (both

car ci nogeni ¢ and noncar ci nogeni ¢ ri sks);

. Sunmmari ze the effects of the contami nants on plants, fish and wildlife, including
endanger ed species; and

. Summari ze the potential catastrophic risks associated with damfailure
6.1 | DENTI FI CATI ON OF CONTAM NANTS

Section 5.0, Sunmary of Site Characteristics, identifies the contam nants present in the
inactive area, describes their nature and extent, and di scusses pat hways of mgration
The nedia affected are surface water, ground water, pond bottom sedi nents, exposed and
subnerged tailings deposits, and soils. These nedia are affected by el evated
concentrations of some 20 or nore el enents, each of which is defined as a hazardous
subst ance when present at the concentrations found in the inactive area. Table 2 (see
Sec.5.0, Summary of Site Characteristics) lists these elements and their naxi mum and
average concentrations as neasured in the pond bottom sedi ments of Pond 1. Qher tables
show contam nants present in the other nmedia. (See Tables 3 and 4).

The el enments of primary concern, or indicator chemcals, were selected fromthe entire
list of elements in order to focus on those which pose the greatest risks to human
health and the environnment. Based on their potential to pronmbte or cause adverse
effects in hunmans, arsenic, cadmum and | ead were selected as indicator chemni cals.
These three el enents, together with copper and zinc, were al so selected as indicator
chem cal s based on their potential to pronote or cause adverse environnental effects.
Copper and zinc are particularly harnful to many aquatic organi sns.

The average concentration of arsenic in Pond 1 bottomsedinments is 408 ng/kg, and in
tailings and soils below Pond 1 arsenic averages 593 ngy/ kg. These average concentrations
are nore than one order of magnitude greater than background. The maxi num concentration
of arsenic neasured in Pond 1 bottom sedi ments was 1,850 ng/ kg, or roughly two orders of
nmagni t ude greater than background



The shal | ow ground water in the area bel ow Pond 1 averages 0.028 ng/l arsenic, with a
maxi num concentration measured as 0.197 ng/l. The maxi num cont ani nant |evel (ML) for
arsenic is 0.05 ng/l.

The average concentration of copper in Pond 1 bottom sediments is2,886 ng/kg, and in
tailings bel ow Pond 1 averages 18, 147 ng/kg. The naxi mum copper concentrati on neasured
in Pond 1 bottom sedinments is 9,390 ng/ kg, and the maxi num copper concentration measured
in tailings below Pond 1 was cover 66,000 ng/kg. The background concentration of copper
for this area is about 35 ng/kg

The concentrations of the remaining contam nants of concern-cadmum |ead and zinc in
tailings and pond bottom sedi ments of the inactive area show significant enrichnent over
background | evels as well, as shown in the tables of Section 5.0, Summary of Site
Characteristics.

Briefly, other paraneters indicative of the presence of netals, such as pH and specific
conductance, are noteworthy. Porewater from Pond 1 bottom sedinents, for exanple, was
found to be very acidic (pH as low as 2.3) and very high in terns of specific

conduct ance (as high as 4,180 unmho/cn). These extrenme conditions do not depict the
average; however, aquatic organisns are very susceptible to | ow pH | evel s.

6.2 SUWARY OF HUMAN EXPOSURE ASSESSMENT

A thorough human exposure assessnment is presented in the 1989 Warm Springs Ponds
Feasibility Study Report (Section 3.0 and Appendix A). The hunan exposure assessnent
conbi nes contam nant concentrati ons of the various nedia with known or suspected
nechani sns by whi ch hunmans nmay be exposed to these nedia. Figure 5, Pathways of
Exposure, depicts the nechani sns by which people who recreate or work at the Warm
Springs Ponds and peopl e who resi de nearby nay be exposed

The ponds are a favorite fishing and hunting spot for many residents of Anaconda, Deer
Lodge, Butte, and surrounding areas. These recreational users and year around workers
such as fish and wildlife biologists or enployees of ARCO frequently conme into contact
with the surface water, exposed tailings, and pond sedinents. Their direct contact with
t hese cont am nated nedi a(i nci dental ingestion and dernal absorption), and their indirect
contact by inhalation of wind-entrained tailings and soils, constitute exposure

Residents of the small comunity of Warm Springs are exposed by neans of inhalation of
wi nd-entrained tailings and soils. (See Figure 6, Source Areas and Receptors of
W nd- Ent rai ned Contam nants).

No direct human exposure to contam nated ground water has been identified, therefore no
current pathway exists for the contam nants dissolved in ground water. However
potential pathways are possible if the ground water contam nation is not contained and
the ground water is used. The ground water also flows into nearby surface water, which
has recreational, wildlife, and public uses.

The exposure assessment cal cul ated the quantity of contam nated nmedia that a human
receptor ingests, inhales, or absorbs (dermal contact). The incidental ingestion of
contam nated sedinents by a year around worker, for exanple, was based on a daily intake
estimate of 10-50 ng/day. After factoring the receptor's age and weight, the lifetine
daily intake estinmate was calculated to be 0.04 to 0.21 ny/kg/ day.

One addi tional nechani smfor exposure is noteworthy. Failure of the Pond 1 bernms due to
a flood or earthquake is not an unlikely scenario. The bernms do not meet current dam

safety standards. Should either a flood or earthquake occur, of sufficient magnitude to
cause damfailure, contaninated surface water, bottom sedi ments and tailings would nove



down the dark Fork River, creating not only a brief catastrophic risk of loss of life
but al so a broader area of contam nation than exists within Pond 1 at present. Finally,
future residential exposure and the risks posed by this scenario were examned in the
feasibility study; however, the |ikelihood of residences being constructed in this area
is so renote that future residential risks do not deserve further discussion
Institutional controls will assure this does not occur

6.3 SUWARY CF HUVAN TOXI CI TY ASSESSMENT

The toxicity assessment describes the potential human health effects that have been
shown, through toxicol ogical studies, to be identified with the contam nants of concern
As noted earlier, nmore than 20 individual hazardous substances (metals and arsenic) have
been characterized in the various nedia. The foll ow ng di scussi on summarizes the maj or
toxic effects of the contam nants of primary concern

Arsenic is a known human carci nogen whi ch causes | ung cancer when inhaled and skin
cancer when ingested in sufficient quantities over tine. Incidental ingestion may cause
other internal tunors. Acute oral exposure can cause nuscle reactions, gastrointestina
darmage, liver or kidney danage, and vascul ar collapse that nmay | ead to death.

I nhal ati on of arsenic can al so cause severe irritation of the nasal |ining and
respiratory tract.

Cadmiumis a known human carci nogen when inhaled. Lung cancer and increased incidents
of prostate cancer have been docunented in workers exposed to cadm um by the inhal ation
pathway. There is no evidence of carcinogenicity as a result of chronic oral exposure
Acut e exposure to cadm um by neans of oral exposure, however, produces nausea

sal i vation, spasns, drops in blood pressure, |oss of consciousness and collapse. Acute
exposure by inhalati on can cause coughi ng, acute chenical pneunonitis and pul nonary
ederma. Respiratory and renal toxicity are najor effects in workers.

Copper is beneficial to humans at very | ow doses. Excessive doses can cause
gastrointestinal irritation, henolysis, liver necrosis, kidney failure, tachycardia, and
convul sions. Copper is believed to be strictly noncarcinogenic

Lead is a suspected hunan carci nogen; however, the noncarcinogenic effects of |ead
exposure are of great concern to toxicologists and physicians. Low | evels of exposure to
|l ead, over relatively brief periods, can irreversibly injure the nervous system Young
children, infants and fetuses are particularly susceptible. Epidem ol ogical studies
indicate that chronic | ead exposure is associated with hypertension in adults

Zinc is beneficial to humans at very | ow doses. The recomrended di etary all owance (RDA)
for zinc is about 12-15 ng/day. Excessive anmounts of zinc (10-15 tines the RDA, or
nore), taken by neans of ingestion or inhalation of zinc-laden soils or dust, can cause
stomach cranps and di gestive systemdi sorders. Excessive zinc may interfere with the
body' s i mmune systemand with the body's ability to absorb and netabolize other
essential trace el enments.

6.4 SUWARY OF HUMAN RI SK CHARACTERI ZATI ON

The risk assessnent cal cul ated and eval uated human heal th risks associ ated with exposure
to both carcinogeni ¢ and noncarci nogeni ¢ contam nants

Cont ami nants known to cause cancer in hunmans were assigned a cancer potency factor. The
cancer potency factor was derived by applying the upper 95- percent confidence linit on
the slope of a dose-response curve obtai ned from human epi dem ol ogi cal studies. Potency
factors use conservative assunptions, thus they are less likely to underestinate actua
car ci nogeni ¢ ri sk.



The excess lifetime cancer risk was cal cul ated using the cancer potency factor, lifetine
daily intake, and exposure point concentration (the concentration of each contam nant in
a specific nmediumwhere there is contact by a human receptor). Carcinogenic risks were
presented for each exposure scenario (recreational, occupational and residential) and
for each pathway that was possible to quantify (ingestion, inhalation, dermal
absorption). R sks resulting fromexposure to multiple nedia were added toget her.

For contam nants known to produce noncarci nogenic health effects, the dose estimted for
each exposure scenari o and pathway was conpared to a dose |evel believed to be safe
which is terned the reference dose (RfD).

Tabl e 5 summari zes the carci nogeni ¢ and noncar ci nogeni ¢ health effects for the current
human exposure scenarios at the Warm Springs Ponds.

Due to day-to-day contact with contaminated tailings, sedinents, and water, people who
work year around at the ponds (occupational scenario) face greater increased cancer

ri sks than people who live nearby or who use the area for recreation. W rkers are faced
with cancer risks being increased over normal cancer risks by 2 chances in 10, 000.
Peopl e who use the ponds for recreation face an estimated increase of eight chances in
100, 000.

Resi dents of the nearby comunity of Warm Springs and rural areas east and north of the
ponds face sone estimated increase in cancer risk due to inhalation and ingestion of

wi nd-entrai ned contam nants, which originate fromthe exposed tailings and contam nat ed
soils. The increase is estimated to be about one chance in 100, 000.

Wth respect to noncarcinogenic risks, none of the estimated doses was greater than the
reference doses. Therefore, except for |ead, these risks are considered acceptabl e.
There is no agreed upon reference dose for |ead. The EPA believes there is no safe | eve
of | ead.

6.5 ENVI RONMENTAL Rl SKS

Qur understanding of the environmental risks present at the Warm Springs Ponds is
limted and strictly qualitative. Early site studies of algae, fish, aquatic insects
and waterfow , taken fromthe ponds and the dark Fork River imediately downstream
were conducted prinarily to determ ne whether edible fish and waterfow are accumnul ating
netals to the extent that hunmans who consume them m ght be at risk. Wile the risks to
humans were found to be negligible, the studies showed that metals and arsenic

accumul ate in the plants and animals exam ned. |In addition, there are clear indications
that certain |ife stages of aquatic vertebrates and invertebrates, such as the eggs and
devel opi ng young of sensitive fish species, are affected by the contam nants.

On the other hand, there are clear indications of productive wetlands and heal t hy

popul ations of waterfow , invertebrates and terrestrial and aquatic wildlife, in the
inactive and active areas alike. Fish are found in Ponds 2 and 3, the wildlife ponds
and the entire length of the bypass; however, there are no fish in Pond 1 or the old
Silver Bow Creek channel inmmediately bel ow Pond 1. The surface water of Pond 1 and the
area below Pond 1 is significantly nore degraded than the surface water of Ponds 2 and 3
or the wildlife ponds

Copper is particularly toxic to aquatic organi sns, even at noderately el evated
concentrations. Zinc is also toxic to aquatic organisns. The state's standards for the
protection of aquatic life are .012 ng/l (chronic) and 0.018 my/l (acute) for copper

and 0.11 mg/l (chronic) and 0.12nmg/| (acute) for zinc. Surface water sanples (grab

sanpl es) from Pond 1, which receives punped-back water fromthe area bel ow Pond 1, show
total copper concentrations in the range of 0.014-0.055 ng/l and total zinc



concentrations in the range of 0.016-0.135 ng/l

As in the case of human health risks, the catastrophic risks associated with dam
failure, due to floods or earthquakes, are inportant to note as environmental risks as
well. In the event of damfailure, as nuch as 3.4 mllion cubic yards of tailings and
cont am nat ed sedinents could be nmoved into the dark Fork River. This could devastate a
val uabl e river resource which is inproving over time, but remains stressed due to netals
| oadi ng, over-bank tailings, and severe agricultural dewatering

As noted, the public health and environnmental assessnent was conpleted for the entire
pond system Characterizing risks for the inactive area al one woul d be possible, but
hardly necessary. It is likely that such an exercise would denonstrate that there are
| ess severe hunman health risks and nore severe environnental risks in the inactive area
than in the active area or the pond systemas a whole. W rkers and recreational users
spend far nmore of their time in the active area than the inactive area. Additionally,
the overall quality of the water is poorer, and the accessibility to exposed tailings
deposits is greater in the inactive area than in the active area

6.6 THREATENED AND ENDANGERED SPECI ES

Two species of birds protected under the Endangered Species Act (16 USC 1651 et seq.),
the bal d eagl e and peregrine fal con, are occasionally observed at the ponds. No
quantitative data are avail able; however, fish and waterfow tissue analysis show that
elevated metals levels are present in their kidneys and livers. It is reasonable to
conclude that raptors could bioaccunulate netals if their diet includes significant
amounts of fish and waterfow fromthe ponds. The effects over time are unknown. There
is no evidence of acute exposure effects.

6.7 ACTI ONS REQUI RED

The actions required by this Record of Decision are necessary and appropriate to
significantly reduce or elimnate the principal risks identified in this section

Cl early endangernent has been established with respect to both human health and the
environnent. In order to effectively carry out the reduction or elimnation of

principal risks, however, criteria are necessary for the identification of contam nated
tailings and soils. The criteria to be applied for soils were devel oped and successfully
inmplenented during the MII-WIIow Bypass Tailings Renoval Action. The performance
standards are specified in Attachnment 2 to Part II.

1) Tailings and associ ated contam nated soils will be identified by color. These
materials are readily identified by their discoloration, as conpared to the
natural color of uncontam nated soils

2) Borrow, or fill materials are suitable, if after excavation of the discolored
materials, the concentration of copper is |less than 500 ng/ kg as neasured by a
properly calibrated X-ray fluorescence (XRF) analyzer. These nmaterials will be
used to construct or strengthen the berns specified as el ements of the renedia
action.

3) Soils at final excavation grade, follow ng renoval of tailings and associ ated
soils, and borrow naterials, will exhibit concentrations of netals within the
range of concentrations shown in Colum 4 of Table E-1 of the Soils Renova
Report, MII-WII|ow Bypass Renoval Action, March 1991

4) I'n contam nated areas where excavation is not conducted, a conbination of color
identification and confirmation sanpling will be used to establish the boundaries
for wet-closure or dry-closure of contam nated areas. Soils remnaining outside of



the boundaries of wet-closure or dry-closure cells will exhibit concentrations of
netals within the range of concentrations shown in Colum 4 of Table E-1 of the
Soils Renoval Report, MII-willow Bypass Renoval Action, March 1991.

A conpl ete removal and closure protocol for tailings and associated contam nated soils
in the inactive area of the Warm Springs Ponds will be devel oped in the remedi al design
phase, and will closely follow the protocol presented in appendix B of the MII|-WIIow
Bypass Tailings Renoval Work Pl an.

The expected remai ni ng concentration of contam nants, after excavation or wet-or
dry-closure, will be within the followi ng ranges for the follow ng indicator elenents:

7.0 DESCR PTI ON OF ALTERNATI VES

Obj ectives for renedi ati on of the Warm Springs Ponds Operable Unit |nactive Area were
identified in the feasibility study and in the Draft Evaluation of Alternatives-Pond 1
Area and Bel ow (ARCO, 1991). These objectives were devel oped fromthe identification of
the environnental and hunan health problens, utilizing ARARs and site-specific hunan
heal th and environnental protectiveness standards identified through the public health
and environnental assessmnent.

Fol lowing the identification of the renediati on objectives, potential renedial

t echnol ogi es and process options were identified and evaluated for use at the site. Al
of the technol ogi es and process options were screened based on effectiveness,
inplenentability, and cost to reduce the list of potential technol ogies.

The technol ogi es remaining foll owing the second screening were conbined to form

nedi a- speci fic actions addressing the renedi al objectives identified for each of the
nmedia. The nedi a-specific actions were devel oped to the conceptual design level in the
Draft Evaluation of Alternatives-Pond 1 Area and Bel ow.

Si x conprehensive remedial action alternatives were assenbled in the Draft Eval uation of
Alternatives by conbining one or nore nedi a-specific actions for each of the affected
nmedia into an overall renediati on package. The action alternatives were assenbled from
14 nmedi a-specific actions. 1In addition, a "no-action" alternative was added to the
range of alternatives and evaluated with the action alternatives as required by the

Nati onal Contingency Plan. The seven alternatives devel oped in the Draft Eval uation of
Al ternatives cover a range of possible conbinations for onsite

remedi ati on of the pond bottom sedinents and tailings.

Fol | owi ng public comments received at public workshops and neetings in Cctober 1991, the
EPA decided to evaluate options for renoval of all of the contam nated soils and
tailings within Pond 1 and in the area bel ow Pond 1. A technical nenorandum (CH2M HI LL,
1992) was prepared to investigate renoval alternatives. The technical menorandum went

t hrough the steps of screening of technol ogies, conbining technologies to form

nedi a- speci fic actions, then assenbling of media-specific actions to formalternatives.
Based upon this technical menorandum four additional alternatives were added to the
seven alternatives identified by ARCOin the Draft Evaluation of Alternatives. These
renoval alternatives are nunbered 8 through 11. Al of the alternatives are descri bed
bel ow.

7.1 ALTERNATIVE 1 (DRY CLOSE POND 1, REMOVAL BELOW POND 1)

Alternative 1 would consist of the follow ng:

. Drain the wet areas in the eastern portions of Pond 1, regrade the dry areas in
the western portions of Pond 1, then cap/cover (dry-close) with 2 inches of



crushed linmestone, 12 inches of fill, 6 inches of topsoil, then revegetate with
nati ve speci es.

. Construct a ground water dewatering/interception trench systemwi thin Pond 1 and
bel ow Pond 1 to intercept contam nated ground water and punp it back to Pond 3
for treatment.

. Upgrade and arnor the north-south bermof Pond 1 for protection against the
maxi mum credi bl e eart hquake (MCE) and one-hal f the probabl e nmaxi numflood (0.5
PMF) .

. Construct a flood interception channel to the east of Pond 1 to protect against

floods up to the 0.5 PMF in the East HIls.

. Modi fy the east-west portion of the Pond 1 dike to protect against a maxi mum
credi bl e earthquake (MCE).

. Renmove all tailings and contam nated soils in the area bel ow Pond 1 and transport
themto Pond 1 prior to dry closure of Pond 1.

The estimated present worth cost for Alternative 1 is $29, 100, 000.
7.2 ALTERNATIVE 2 (DRY CLOSE POND 1, WET CLCSE BELOW POND 1)

This alternative would include the followi ng actions:

. Dry close the wet and dry areas of Pond 1 simlar to Alternative 1.

. Modi fy the east-west portion on the Pond 1 dike to stabilize the dike up to a
full MCE

. Construct |ow dikes in the area below Pond 1 to provide for flooding of all

contanm nated soils and tailings. The soils and tailings would be treated with
lime prior to flooding and the water in the wet-closed areas woul d be kept at an
el evated pH (above 8.5) to immbilize the netals within the soil matrix by

mai nt ai ni ng a reduci ng environnent.

. Construct an interceptor channel to the east of Pond 1 and the area bel ow Pond 1
to protect against floods in the east hills up to a 0.5 PM.

. Upgrade and arnor the north-south bermof Pond 1 for protection against the
nmaxi mum credi bl e earthquake (MCE) and one-hal f the probabl e maxi mnumfl ood (0.5
PVF) .

. Construct an extension of the MII-WIIow Bypass flood protection di ke north of

Pond 1 to protect the wet-closed area below Pond 1. The di ke woul d be designed
for the 0.5 PMF in the conbined MI1WII|ow Warm Springs Ceeks and woul d incl ude
soi |l -cement arnoring to protect against scour.

. Construct a ground water interception systemthat would include a trench on the
upgradi ent side of the flood protection dike. This trench would intercept any
contam nated ground water remaining followi ng renedi ation. The ground water
woul d be punped through a pipeline back to Pond 3 for treatnent.

. Construct a new channel to replace the portion of the existing MII-WIIow
channel utilized during construction of the ground water interceptor trench.



The estimated present worth cost for Alternative 2 is $27,500, 000.
7.3 ALTERNATIVE 3 (DRY CLOSE POND 1, DRY CLOSE BELOW POND 1)

This alternative would dry close all of Pond 1 sinilar to Alternative 1, but would dry
cl ose the area bel ow Pond 1.

Al of the elements to dry close Pond 1 would be included, plus the follow ng el ements
woul d be added for the dry cl osure bel ow Pond 1:

. Drain the wet areas bel ow Pond 1, regrade the dry areas, then cover the area with
2 inches of linestone, 12 inches of fill, 6 inches of topsoil, and revegetate
with native species.

. Upgrade and arnor the north-south bermof Pond 1 for protection against the
maxi mum credi bl e earthquake (MCE) and one-hal f the probabl e maxi mumfl ood (0.5
PVF) .

. Construct a northern extension of the MII-WIIow Bypass flood protection dike to

protect the dry-closed area bel ow Pond 1. The di ke woul d be arnored and desi gned
to protect against the 0.5 PM-.

. Construct a ground water interception systemon the upgradi ent side of the flood
protection dike. The systemwould include a trench along the toe of the dike
pl us punping and piping to transport the contam nated ground water to Pond 3 for
treatment.

. Extend the East Hills flood interception channel to protect the dry-closed area
bel ow Pond 1. The channel woul d be sized for the 0.5 PM- in the East Hlls.

. Repl ace those portions of the existing | ower by-pass channel used to construct
the ground water interceptor trench.

The total present worth cost for Alternative 3 is estimated to be $28, 000, 000.
7.4 ALTERNATIVE 4 (WET/ DRY CLCSE POND 1, REMOVE TAI LI NGS BELOW POND 1)

This alternative would dry close the western portions of Pond 1 and would wet cl ose the
eastern portions. The tailings below Pond 1 would be renoved and deposited in the
dry-closure area of Pond 1 prior to capping, simlar to Alternative 1. The specific
elements included in Alternative 4 are:

. Regrade the dry areas of Pond 1, then cap/cover with 2 inches of |inestone, 12
inches of fill, 6 inches of topsoil, and then revegetate with native species.
. Construct |ow dikes in the wet areas of Pond 1 to provide for flooding of all

contam nated soils and tailings. The soils and tailings would be treated with
lime prior to flooding and the water in the wet-closed areas kept at an el evated
pH (above 8.5) to immobilize the netals within the soil matrix by maintaining a
reduci ng envi ronnent.

. Upgrade and arnor the north-south bermof Pond 1 for protection against the
maxi mum credi bl e eart hquake (MCE) and one-hal f the probabl e nmaxi numflood (0.5
PNF) .

. Stabilize the east-west dike of Pond 1 to withstand the MCE



. Construct a flood interception channel to the east of Pond 1 to protect agai nst
floods up to the 0.5 PM- in the East Hlls.

. Construct a ground water interceptor systemalong the | ower bypass to prevent
contanmi nated ground water fromreaching the dark Fork River. The system woul d
include a trench to intercept the ground water and a punp and piping systemto
transport the ground water to Pond 3 for treatnent. The systemwould al so
include a berm between the | ower bypass and the interceptor trench to keep
smal ler flood flows (up to the 100-year event) out of the interceptor trench.

. Renmove all tailings and contam nated soils in the area bel ow Pond 1 and transport
themto the dry areas of Pond 1 prior to dry closure of Pond 1.

The estimated present worth cost for Alternative 4 is $21, 200, 000.
7.5 ALTERNATIVE 5 (WET/ DRY CLCSE POND 1, WET CLCSE BELOW POND 1)

This alternative would involve wet closure of the eastern portions of Pond 1 and dry
closure of the western portions of Pond 1. The elenents required to renediate Pond 1
are simlar to those listed for Alternative 4. The area bel ow Pond 1 woul d be wet cl osed
and woul d include the sanme elements listed under Alternative 2. The required el ements

i ncl ude:

. Regrade the dry areas of Pond 1, then cap/cover with 2 inches of |inestone, 12
inches of fill, 6 inches of topsoil, then revegetate with native species.
. Construct low dikes in the wet areas of Pond 1 to provide for flooding of all

contam nated soils and tailings. The soils and tailings would be treated with
lime prior to flooding and the water in the wet-closed areas kept at an el evated
pH (above 8.5) to immobilize the netals.

. Upgrade and arnor the north-south bermof Pond 1 for protection against the
maxi mum credi bl e earthquake (MCE) and one-hal f the probabl e maxi mumflood (0.5
PVF) .

. Stabilize the east-west dike of Pond 1 to withstand the MCE

. Construct |ow dikes in the area below Pond 1 to provide for flooding of all

contanminated soils and tailings. The soils and tailings would be treated with
lime prior to flooding and the water in the wet-closed areas kept at an el evat ed
pH (above 8.5) to immobilize the netals within the soil matrix by maintaining a
reduci ng envi ronnent.

. Construct an interceptor channel to the east of Pond 1 and the area bel ow Pond 1
to protect against floods in the east hills up to a 0.5 PM.

. Construct an extension of the flood protection dike north of Pond 1 to protect
the wet-cl osed area bel ow Pond 1. The di ke woul d be designed for the 0.5 PM- and
woul d include soil-cenent arnoring to protect against scour.

. Construct a ground water interception system This would include a trench on the
upgradi ent side of the flood protection dike. This trench would intercept any
contam nated ground water remaining followi ng renmediation. The ground water
woul d be punped through a pipeline back to Pond 3 for treatnent.

. Construct a new channel to replace the portion of the existing bypass channel
utilized during construction of the ground water interceptor trench.



The estinmated present worth cost for Alternative 5 is $18, 100, 000.
7.6 ALTERNATIVE 6 (WET/DRY CLCSE POND 1, DRY CLOSE BELOW POND 1)

Alternative 6 would be essentially a conbination of the various elenents of Alternatives
4 and 3. The Pond 1 area would be wet and dry closed simlar to Alternative 4. The
area bel ow Pond 1 woul d be dry closed and would include the elenents of Alternative 3
specified for bel ow Pond 1.

The estinmated present worth cost for Alternative 6 is $18, 800, 000.
7.7 ALTERNATIVE 7 (NO ACTI ON)

Alternative 7 is the no-action alternative required by the National Contingency Pl an
(NCP) and is used as a baseline against which the action alternatives can be eval uated

Since there woul d be no renedi ati on associated with Alternative 7, the
present worth cost is $0.00.

7.8 ALTERNATIVE 8 (REMOVAL OF POND 1 AND AREA BELOW POND 1; EAST HI LLS REPCSI TCRY)

This alternative would include excavating wet and dry areas of Pond 1, excavating wet
and dry areas below Pond 1, and truck transport of excavated materials to the repository
sitein the east hills. The dry areas of Pond 1 and bel ow Pond 1 woul d be excavated
using a conbi nation of conventional excavation equi pnent including bulldozers, backhoes,
front-end | oaders, and scrapers. Excavated dry material would be | oaded onto trucks for
transport. The wet areas of Pond 1 and bel ow woul d be excavated using either nechanica
dredgi ng (clanshells or draglines) or hydraulic dredging (cutter-head suction dredge)
dependi ng upon conditions. Excavated material fromthe nechani cal dredgi ng woul d be

| oaded onto trucks for transport. The excavated material fromthe hydraulic dredging
woul d be punped to a centrally located gravity thickener. Underflow fromthe gravity

t hi ckener woul d be punped directly into trucks for transport. The trucks woul d have to
be nodified utilizing liners or other nmethods to handle the wet materials wi thout

spill age or | eakage. For the east hills repository, it was assunmed that off-road haul ers
with capacities up to 60 cubic yards would be utilized over specially constructed hau
roads

Two sites were required for the east hills repository to contain all of the wastes-Cook
Creek and Wiitcraft Gulch. Each is capable of storing approxi mately one-half of the
wastes. Dans near the mouths of the existing drai nages woul d be constructed

approxi mately 120 feet high. Gout curtains would be constructed beneath the dans to
reduce seepage. Construction of these repositories in existing drainages would require
that surface runoff be diverted, either through a piped systemor diversion channels to
avoi d erosion of the tailings and pond bottom sedi ments. This diversion systemwould be
designed to handle up to a 100-year event, with the dans designed to be able to contain
and hold surface runoff flows exceeding the 100-year event (up to the 0.5 PMF). A
ground water collection systemwould al so be required downgradi ent of the dams. The
ground water collection systemwould include trench drains to intercept any ground water
cont anmi nated by seepage fromthe tailings and pond bottom sedi nents. The collected
ground water woul d be punped back to Pond 3 for treatnent. Followi ng deposition and
drying of all materials, the repository would be capped with 2 inches of |inestone, 12
inches of fill, 6 inches of topsoil, and revegetated with native species

A ground water interception systemwould still be required to prevent the existing
contami nated ground water fromreaching the dark Fork River. The systemwoul d include
a trench to intercept the ground water and a punp and piping systemto transport the



ground water to Pond 3 for treatnent. The systemwould also include a berm between the
MI1-WIIlow Bypass and the interceptor trench to keep snaller flood flows (up to the
100-year event) out of the interceptor trench. The ground water interceptor system
coul d bet aken out of service once the ground water no | onger exceeded MCLs.

The estimated present worth cost of Alternative 8 is $50, 500, 000
7.9 ALTERNATIVE 9 (REMOVAL OF POND 1 AND AREA BELOW POND 1; POND 3 REPCSI TORY)

This alternative would include renoval of all naterials in Pond 1 and the contani nated
materials bel ow Pond 1 using the sane conbi nation of excavation techniques as listed for
Alternative 8. The naterials would be transported by off-road haulers to the repository
at the south end of Pond 3.

The area at the south end of Pond 3 above the high waterline was selected as a
repository option. Use of this |ocation would represent a consolidation of the wastes
within the pond system and woul d mnimze construction period risks and inpacts since
the wastes woul d be handl ed and transported mainly within the pond system To provide
sufficient area for disposal of all wastes, it was assunmed that the repository would
extend to the south of the existing Pond 3 berm The western bermof the repository in
this area would be constructed simlar to the Pond 3 bernms with soil-cenment arnoring on
the west side to protect against erosion of up to the 0.5 PMF in Silver Bow Creek. The
remai nder of the berns would be constructed simlar to the east-west Pond 3 bermwith
protection agai nst the Maxi mum Credi bl e Eart hquake. The berns woul d have to be
approximately 30 feet high to contain all of the wastes. The berns woul d be constructed
either fromonsite materials or fromselected materials excavated fromthe west half of
Pond 1. Follow ng deposition and drying of all materials, the repository would be
capped using 2 inches of limestone, 12 inches of fill, 6 inches of topsoil, then
revegetated with native species

A ground water interceptor systembelow Pond 1 simlar to that specified for Alternative
8 woul d be required until the ground water was cl eaned up

The estimated present worth cost for Alternative 9 is $50, 000, 000.

7.10 ALTERNATIVE 10 (REMOVAL OF POND 1 AND AREA BELOW POND 1; OPPORTUNI TY PONDS
REPCSI TORY)

This alternatives is identical to Alternative 8 and 9, except for the transport of
excavated materials. Al excavated materials (both wet and dry) would be trucked or
punped, as appropriate, to a centrally |located materials processing/conditioning
facility. This facility would include a gravity thickener (for hydraulically dredged
materials), a nmxing facility, and a pug mll to mx the wet and dry materials in the
proper proportions to allow efficient transportati on by conveyor. |t was assuned that a
48i nch belt conveyor with a capacity of approximately 1,000 tons/hour woul d be required
to transport the naterials to the Cpportunity Ponds repository.

The Opportunity Ponds site was considered for a waste repository because it is
relatively close to the WSP inactive site (approximately 4 mles average distance), and
already contains simlar waste materials. It was assuned for cost estimating purposes
that bernms would be constructed within the Cpportunity Ponds on top of the existing
tailings. The berns would be constructed fromselected nmaterials excavated fromthe

west half of Pond 1. The berns woul d be necessary to differentiate materials, limt

cappi ng requirenents, and control the free water remaining after disposal. These berns
woul d be approxi mately 20 feet high. Follow ng deposition and drying of all materials
the repository woul d be capped using 2 inches of |inestone, 12 inches of fill, 6 inches

of topsoil, then revegetated with native species.



As with Alternatives 8 and 9, the ground water interceptor system bel ow Pond 1 woul d be
required until the ground water was able to neet MCLs

The estinated present worth cost of Alternative 10 is $49, 500, 000.

7.11 ALTERNATIVE 11 (REMOVAL OF POND 1 AND AREA BELOW POND 1; ANACONDA PONDS
REPCS| TORY)

This alternative is simlar to Alternative 10, except that transport of excavated
materials would be by slurry pipeline. Al excavated naterials would be trucked or
punped, as appropriate, to a centrally located materials handling facility. This
facility would include a pug mll, a sizing facility, and a mxing facility to size and
mx the wet and dry materials and add water in the proper proportions to allow
transportation in a slurry pipeline. It was assuned that the materials would be punped
at approxi mately 30 percent solids (by weight). This would require punping at

approxi mately 2,200 gpm (two shifts) to nove all the naterials within a 3-year tine
frame. The slurry pipeline would transport the naterials to the repository site within
t he Anaconda Ponds.

It was assunmed for cost estinmating purposes that berns would be constructed within the

Anaconda Ponds on top of the existing tailings. The berns would |ikely be constructed

fromonsite materials. The berns woul d be necessary to differentiate materials, limt

cappi ng requirenents, and control the free water remaining after disposal. These berns
woul d be approxi mately 20 feet high

The Anaconda Ponds repository would have a different configuration fromthe other tota
removal alternatives. It would likely be conposed of nmultiple cells (four to eight
cells) to allow for efficient deposition and handling of slurry materials. After al
tailings have been transported to the repository, the materials would be allowed to dry
out through evaporation. If allowed by regul atory agencies, the drying process could be
speeded up by decanting free water to the surface of the Anaconda Ponds outside the
repository. Even with decanting, it would likely require several years until the surface
woul d be stabl e enough to support equipnent. The repository would then be capped using
a geonenbrane, followed by |Iinmestone, soils, and native vegetation. The geomenbrane
woul d be required to allow capping within a reasonable period of tine. As with the
other total renoval alternatives (Alternatives 8, 9, and 10), the ground water
interceptor systemwoul d be required below Pond 1 until the shallow ground water

achi eved MCLs

The estimated present worth cost of Alternative 11 is $50, 700, 000.
8.0 COWPARATI VE ANALYSI S OF ALTERNATI VES

The alternatives presented in the previous section were eval uated agai nst each ot her
according to nine criteria established by CERCLA [40 CFR 300.515(e)(9)(iii):
300.515(f)(1)(i)]. The criteria are:

1. Overal |l Protection of Human Health and the Environnent addresses how t he
alternative, as a whole, will protect human health and the environment. This
i ncl udes an assessment of how public health and environnmental risks are properly
elimnated, reduced, or controlled through treatmnment, engineering controls, or
institutional controls

2. Conpl i ance with Applicable or Rel evant and Appropriate Requirenents (ARARs)
addr esses whether or not a renedy conplies with all state and federa
environnental and public health laws and requirenents that apply or are rel evant
and appropriate to the conditions and renedi ation options at a specific site. If



an ARAR cannot be net, the analysis of the alternative nust provide the grounds
for invoking a statutory waiver

3. Long-term ef fecti veness and Pernanence refers to the ability of an alternative to
mai ntain reliable protection of human health and the environment over time once
the remedi ati on goal s have been net.

4. Reduction of Toxicity, Mbility, or Volume are three principal neasures of the
overal | performance of an alternative. The 1986 amendnents to the Superfund
statute enphasi ze that, whenever possible, EPA should select a renmedy that uses a
treatnent process to pernmanently reduce (1) the level of toxicity; (2) the spread
of contam nants away fromthe source of contam nation; and (3) the vol une, or
amount of contamination at the site

5. Short-term Effectiveness refers to the |ikelihood of adverse inpacts on human
health or the environment that nmay be posed during the construction and
inplenentation of an alternative until renediation goals are achi eved

6. Inpl emrentability refers to the technical and admnistrative feasibility of an
alternative, including the availability of materials and services needed to
inplenent the alternative

7. Cost includes the capital (upfront) cost of the inplenenting an alternative, the
cost of operating and nmaintaining the alternative over the long term and the net
present worth of capital and operation and nmi ntenance costs.

8. Stat e Acceptance addresses whether, based on its review of the Renedi a
Investigation/Feasibility Study (RI/FS), the FS suppl enent, and proposed pl an
the State concurs with, opposes, or has no comment on the alternative EPA is
proposing as the remedy for the site.

9. Communi ty Accept ance addresses whether the public concurs with EPA' s Proposed
Plan. Comunity acceptance of this proposed plan will be eval uated based on
comrent s recei ved at the upconing public neeting and during the public
comrent - peri od

Two of the criteria are threshold criteria-the renmedy nust be protective of human heal th
and the environnent and nust conply or result in conpliance with applicable, or rel evant
and appropriate requirements (ARARs), unless a specific ARAR is waived

Five of the criteria are primary balancing criteria-long-termeffectiveness and
permanence; reduction of toxicity, nobility, or volune through treatnent; short-term
effectiveness; inplenentability; and cost.

The two remaining criteria are nodifying criteria-state and community acceptance

This section of the Record of Decision (ROD) analyzes the various alternatives against
each of these criteria and wei ghs the advantages and di sadvant ages of each alternative
relative to the other alternatives. Table 6 is a Sunmary of Conparative Anal ysis of
Al ternatives.

The evaluation is presented using the nine evaluation criteria as headi ngs. Under each
headi ng, the alternatives are discussed according to the various factors that constitute
that criterion. The conparative evaluation is sunmarized in Table 6.



8.1 OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

Al of the action alternatives are protective of human health and the environnent
There are mnor differences anong the alternatives, especially in terns of ancillary
effects on the environment, including risks of exposure to aquatic organi snms and
creation/destruction of wetlands.

Dry and wet closures of tailings and contam nated soils discussed in Alternatives 1
through 6 will prevent human contact, either through a cap or through flooding. The
dry-cl osed/ capped portions of these alternatives will reduce the mgration of

contam nants into the ground water by reducing the source for the ground water. The
wet - cl osed portions will also reduce the migration of contam nants to be ground water by
creating and naintai ning a reducing environnent in the contam nated materials. The

wet -cl osed portions do not alleviate the slight risk of continued exposure of

contanmi nants to the environment, either through the uptake of netals by plants or direct
ingestion by aquatic organisms. The existing contam nated shal | ow ground water woul d be
precluded fromreaching the dark Fork River under all alternatives. The interceptor
trench and ground water punping systemto be constructed between the reconstructed | ower
bypass channel and the area bel ow Pond 1 woul d effectively elimnate nigration of the
shal | ow ground water out of the inactive area. The interceptor trench would al so serve
to intercept any sedinents generated during construction, thereby mnimzing sedinent
contami nation of the Cark Fork R ver.

Removal below Pond 1 (Alternatives 1 and 4) and total renoval (A ternatives 8 through
11) are protective in terms of hunman health and pernmanence of the renedial action
Renmoval of tailings fromthe operable unit reduces onsite risks of direct exposure to
tailings and other contam nated naterials and renoves the source of ground water

contam nation. It also renoves chances of catastrophic failure due to fl ooding

However, risk of direct exposure and risk to ground water woul d occur at the waste
repository site. These risks would be mninized through proper design at the repository
site. The repository would include a cap to reduce direct exposure to humans and the
envi ronnent, plus ground water controls (drainage systens or cutoff systens) if these
wer e deened necessary.

Alternatives 1, 4, 8, 9, 10, and 11 would result in excavation bel ow exi sting ground
water. For Alternatives 1 and 4, Pond 1 seepage would require a second interception
trench along the toe of the Pond 1 berm Punping fromthis trench would dewater the
excavated area bel ow Pond 1 and would result in reduced wetlands. Such an interception
trench would not |ikely be necessary in the case of total renoval alternatives because
seepage fromPond 2 is not as contam nated as seepage from Pond 1. Therefore, nore
extensive wetlands would likely be created by Alternatives 8-11

Dry closure by draining the area and covering it with an earthen cap would result in the
|l oss of existing wetlands. |Inplenentation of Alternatives 1 and 3, which propose dry
closure of Pond 1 coupled with renoval or dry closure below Pond 1, would result in the
greatest |oss of wetlands.

The wet closures associated with Alternatives 4, 5 and 6 in the eastern third of Pond 1
and in the area below Pond 1 would result in an expansion of waterfow habitat. The
wet - cl osed areas woul d be shall ow ponds resenbling the existing Wldlife Ponds. The
wet - cl osed areas woul d change the nature of the existing wetlands in these areas by

i ncreasing water depths and expanding the potential for devel opnent of shall ow marshy
ar eas.

The no-action alternative (Alternative 7) would not alter the site and, therefore, would
not provide for protection of human health and the environnent.



8.2 COWPLI ANCE W TH ARARS

Al of the action alternatives would conply with ARARs. Alternatives 2 and 3 entail dry
closure within Pond 1 and either dry closure or renoval below Pond 1, so mtigation
woul d be required under those alternatives to offset wetland | osses in order to neet the
wet | ands ARAR

Alternative 7, the no-action alternative, would not achi eve conpliance with many of the
identified ARARs.

EPA believes that all in place alternatives conply with solid waste di sposa
requi renents, because the reinforced and added berns change the floodpl ain and renove
the materials fromthe floodplain. |If the area within the berms is found to be within

the floodpl ain, EPA believes an ARAR waiver is justified as described in the ARARS
attachnent. EPA al so has wai ved surface water standards for all options for mercury and
arsenic and pH but has established conservative repl acenent standards

8.4 LONG TERM EFFECTI VENESS AND PERFORVANCE

Al of the alternatives incorporate a ground water interception trench adjacent to the

| ower bypass and, thus, prevent offsite nigration of ground water that exceeds the

maxi mum cont am nant | evels. The renoval alternatives\ (Alternatives 1, 4, and 8 through
11) have slightly greater |long-term effectiveness because they renove the tailings that
are the source of the contam nated ground water. The wet-closure alternatives
(Alternatives 2 and 5) will also substantially elimnate the tailings as a source of
contami nation by providing a reducing environnent to imobilize the netals. Thus, for
the renoval and wet-closure alternatives, it is likely that the ground water
interception and punping system (to Pond 3 for treatnent) can eventually be disnmantled
once the existing contam nated ground water has been renoved.

The dry-closure alternatives (Alternatives 3 and 6) will likely require that the ground
wat er punping and treatment continue for longer than the other alternatives. This is
because the dry-closure, although effective at reducing infiltration fromprecipitation
woul d not substantially change the chenistry of the high ground water table in the area
bel ow Pond 1. Thus, the netals would continue to serve as a source for the ground water
contam nation of the shallow aquifer

The residual risk for all alternatives is low. The alternatives that include wet or dry
closure below Pond 1 (Alternatives 2, 3, 5 and 6) will have less risk of
recontamnation fromfloods in Silver Bow Creek than the other alternatives. This is
due to the nature of the flood protection dike along the | ower bypass bel ow Pond 1. For
Alternatives 2, 3, 5, and 6, this dike would be designed to protect against the 0.5 PM
flood in the | ower bypass. For all other alternatives, the required protection |evel for
this di ke woul d be considerably lower. Since the contam nated materials woul d be either
renmoved or capped, flood protection would be needed only to protect the engineering
structures associated with the ground water cutoff and punping system This |evel has
been established as the 100-year event. Flow in excess of the 100-year event in the
bypass channel coul d breach the protection dike and spread into the area bel ow Pond 1
Until the upstreamreaches of Silver Bow Creek are cleaned up, these flows would likely
contain transported tailings. The tailings could likely settle out and re-contam nated
the area bel ow Pond 1

Resi dual risk differences anong renoval alternatives are related to repository site
location. Aternatives 1 and 4 would have very | ow residual risk because disposal of
the excavated nmaterials could be within Pond 1 prior to capping or wet-closure. The
Pond 1 area would be protected to 0.5 PMF flood and the Maxi num Credi bl e Eart hquake
(MCE) under these alternatives. The alternative utilizing the Cpportunity Pond



repository (Alternative 10) may not be as protective as other alternatives. This is
because this repository site is within the berns of the Qpportunity Ponds, which nay be
subject to failure during a major earthquake or major flood in Silver Bow Creek. A
failure of the Cpportunity Pond bernms might lead to a failure of the repository berns.
However, the Cpportunity Pond bernms will be studied as part of the Cpportunity Pond
feasibility study, and the area is likely to be remediated in a manner that will achieve
long-termstability of the berns. For simlar reasons, the Anaconda Pond repository
(Alternative 11) may not be as protective as other repository sites, but it is also
likely to undergo renediation in the future, which would inprove the long-termstability
of the berns.

Al ternatives 8 through 11 have long-termeffectiveness as a result of conplete renoval
of the tailings and contaminated soils. This renoval elimnates the potential at the
site for any direct contact; however, those risks could be subsequently transferred to
the repository site where the contam nants woul d be placed. The direct contact risk
coul d be mnimzed through proper design of caps at the repository sites.

The no-action alternative (Alternative 7) would have the | owest |ong-term effectiveness
since it would involve no renedial actions.

8.3 REDUCTION OF TOXICITY, M3BILITY, AND VOLUMVE

Alternatives 1, 4, and 9 would reduce the potential mobility of contam nants by renoving
themfromthe historic flood plain below Pond 1 and depositing themin areas protected
up to the 0.5 PMF and the full MCE

Alternatives 2, 3, 5 and 6 would | eave contamnants within the historic flood plain

bel ow Pond 1 but would protect themup to the 0.5 PMF and the MCE through construction
of the flood protection dikes along the MII-WIIlow Bypass. This would also effectively
reduce nobility.

The alternatives using the Cpportunity and Anaconda repositories (A ternatives 10 and
11) may be susceptible to contam nant nobility resulting fromfloods |ess than 0.5 PW
and eart hquakes | ess than the naxi num credi bl e earthquake since they are placed on waste
deposits not currently protected fromthese types of events. The Cpportunity Ponds will
be studied as part of the Opportunity Ponds FS and this area will likely be renedi ated
in a manner that will achieve long-termstability of the berns. Sinilarly, it is likely
that the Anaconda Ponds will be remediated in the future to inprove their stability.

The excavation and renoval alternatives (Alternatives 1, 4, 8, 9, 10, and 11) would
increase waste vol ume during excavation. This is due to the natural tendency of soils
to increase in volunme (bul king) during excavation. The greatest increase in volune woul d
be for Alternative 11 because the slurry option requires that water be added to
transport the material s.

None of the alternatives would change the toxicity or persistence of contam nants
associated with solid materials. Metal contami nants are not anendable to being
destroyed or easily changed into relatively inert conpounds through treatnent.
Alternatives 2, 4, 5, and 6, which in part use wet closure (flooding/chem cal fixation),
woul d reduce the nmobility of nbst contam nants by placing themin a reducing
environnent. The chemcal fixation process involves the addition of |ine, an alkaline
material, into the wet closures. The al kaline system prevents the oxidation of sulfide
netals in the tailings and prevents the formation of acid waters. At high pH
conditions, nost nmetals will not dissolve and therefore are not transported into the
ground water system The dry-closure alternatives do not retard the nobility of netals,
particularly in a systemsuch as this, where the tailings are generally in contact with
the ground water. Capping the tailings (dry-closure) alone would not create the reducing



condi tion needed to i mMmobilize the netals.

The potential for nobilizing the tailings and associ ated soils and pond bottom sedi nments
because of wi nd, flood, or earthquakes woul d be reduced to low |l evels for all action
alternatives except 10 and 11. Once the Qpportunity and Anaconda Pond berms are
stabilized and protected, the risk of this type of nobilization would be reduced to | ow
| evel s.

The no-action alternative would not result in any reduction of toxicity, mobility, or
vol une.

8.5 SHORT- TERM EFFECTI VENESS

Al alternatives will affect the nearby community of Warm Springs to some extent during
remedi ation. The generation of construction dust, noise, and traffic are the prinary
inmpacts. The alternatives with the [east inpact include Alternatives 2, 3, 5 and 6
because they would not require renoval of materials. The minor anount of dust generated
can be control |l ed through proper dust control neasures. The onsite excavation
alternatives (Alternatives 1 and 4) would have the potential for generation of

consi derably nmore construction dust, but proper control techniques would nminimze this
inpact. Alternatives 8 and 9 would have sinmilar inpacts to Alternatives 1 and 4. This
i s because the haul roads for the excavated materials would be on the east side of the
pond system away from Warm Springs. Alternatives 10 and 11 woul d have sone i npact
because they woul d require construction and operation of either a conveyor or slurry

pi pel i nes outside of the Warm Springs Ponds.

None of the proposed action alternatives involves any activities that present
significant health risks to workers. Those alternatives that require the nost handling
of contam nated naterials obviously pose the highest risks relative to worker exposure
However, none of the alternatives have unacceptably high risks associated with them
Wrrkers will be protected using appropriate protective equipment and will be required to
have 40- hour health and safety training prior to beginning work on the site, and

ot herwi se conply with the GCccupational Health and Safety Act.

The actual construction of Aternatives 1 through 6 can be acconplished over a 2-year
construction period. The alternatives that include dry closure of the eastern third of
Pond 1 nay require nore tine to fully inplement. This is because the existing tailings
and contanminated soils in this area are saturated and may require considerable time
(potentially several years) to adequately drain prior to construction of a dry closure
cap. The conplete renoval alternatives (Alternatives 8 through 11) would require 3 to 4
years to inplement because of the large quantity of materials involved. Aternative 11
(the slurry pipelines) would likely require several additional years after actua

renoval operations are conpleted to allow the deposited materials to drain and dry
sufficiently to all ow cappi ng of the repository.

The inplementation of the conplete renoval alternatives may require additional time
beyond actual construction to obtain necessary permts. This could be significant for
Alternative 8 (East Hlls repository) because of potential |and use restrictions.
Alternatives 10 and 11 (Opportunity and Anaconda repositories) could al so encounter
signi ficant del ays because of permtting required to construct a conveyor or a pipeline
across the 1-90 and railroad rights-of-way, and al ong exi sting county roads.

Al of the action alternatives will involve sone alteration or disturbance of existing
wet |l ands. The alternatives involving wet closure below Pond 1 (Alternatives 2 and 5)
woul d have the | east inpacts to the existing wetlands bel ow Pond 1. The raising of the
water surface in this area would alter and displace the existing wetlands, but over tine
the existing functions and val ues woul d likely be reestablished in the shall ow areas and



on the edges of the wet-closure ponds. Simlarly, the alternatives including wet
closure of the eastern third of Pond 1 (Alternatives 4, 5, and 6) would result in
altering and displacing the existing wetlands in this area. Eventually, these wetlands
coul d al so be expected to reestablish thensel ves.

The alternatives that include dry closure in the eastern third of Pond 1 or the area
bel ow Pond 1 (Alternatives 1, 2, 3, and 6) would result in pernanent, irreversible |oss
of the existing wetlands in the these areas.

The alternatives invol ving renoval below Pond 1 (Alternatives 1, 4, and 8 through 11)
woul d result in renoval and varying degrees of |oss of wetlands because the existing
hi gh ground water would be | owered by the ground water interception trench or trenches
Dependi ng upon the alternative, some of the functions and val ues of the existing
wet | ands coul d be expected to becone reestablished or inproved over time

Al of the action alternatives would result in an increase in grassland habitat in the
presently unvegetated areas of exposed tailings in the dry areas within Pond 1

The no-action alternative (Alternative 7) would not result in any short-terminpacts
upon the community or the existing environnent.

8.6 | MPLEMENTABI LI TY

Most of the conponents proposed as part of the alternatives are well-devel oped

t echnol ogi es, used to sone extent in either the hazardous waste, materials handling, or
standard civil engineering disciplines. The technical feasibility of these conponents
appears to be good. Nevertheless, sone alternatives are nore easily inplenented than
others. Alternative 5 is the nost easily inplenmented. For the alternatives requiring
dredging (Alternatives 1, 4, and 8 through 11), there are potential difficulties in
inmpl enentation. The nost prevalent difficulty would involve operating a hydraulic dredge
in areas containing |ogs and other debris. Renoving, or working around | arger |ogs,
brush, and debris may be necessary by other nethods such as cl anshell, dragline, or
backhoe. Another potential difficulty could involve operating and transporting the
nechani cal dredging equipnent in the soft foundation conditions prevalent in the area
An additional concern would be increased risk of turbid discharges to the bypass during
dr edgi ng operati ons.

The alternatives requiring dry closure of the eastern portions of Pond 1 or the area

bel ow Pond 1 (Alternatives 1, 2, and 3) would be difficult to inplement because of
saturated, soft, soil conditions present. The tailings are conpletely saturated so that
surface access and traffic ability by conventional construction equipnent will be

i npossi bl e. Special equipnent will be required to undertake the excavation and

redi stribution of the excavated naterial s.

Froman adm nistrative feasibility standpoint, all of the alternatives are about equa
except for disposal and |and acquisition considerations. The disposal of excavated
tailings, pond bottom sedi ments, and contam nated soil outside of the Ponds area may be
difficult to inplement. The transport of approximately 3.4 mllion cubic yards of
untreated waste is adm nistratively undesirable fromboth a transportati on and di sposa
point of view The onsite disposal option (Alternative 9) would likely be easier to

i npl enent because the wastes woul d be transported to Pond 3 and thus remain within the
operable unit. Alternative 8 would require the acquisition of approximately 180 acres in
the east hills for construction of the east hills repository. This could make
Alternative 8 difficult to inplement, depending upon the willingness of the existing

| andowners to sell their properties. Alternatives 9 and 10, involving disposal at the
Anaconda and Opportunity Ponds, would |ikely encounter public resistance



None of the action alternatives presents any special operational problens. Al of the
alternatives include ground water interception, which requires punping the intercepted
water to Pond 3 for treatnent. The punping plant and pipeline would require regular
operation, inspection, and mai ntenance under all action alternatives to ensure that the
system functions as intended. Operation of the wet-closure cells under Alternatives 2
4, 5, and 6 would require control of flow through the cells to ensure that the ponds
remain at the proper operating level. The pH of the water in the wet-closure cells
woul d have to be nmonitored (and adjusted, if necessary) to assure that the pH renains
el evated (above 8.5). Regul ar inspection and periodic nai ntenance woul d be perforned to
ensure proper operation

Construction equiprment and services required to inplenent any of the action alternatives
are readily available. The equipnent required for the renmoval alternatives
(Alternatives 1, 4, and 8 through 11) is sonewhat specialized and may not be avail abl e
locally. It is likely that the hydraulic dredging and materials handling equi prent (and
potentially the skilled operators) would have to be inported fromoutside the | oca

area

The no-action alternative (Alternative 7) would not require any inplenentation
8.7 COSTS

The capital (construction), operation and naintenance, and present worth costs are
presented in Table 7. Aternative 5 is the nost cost effective, both ininitia
construction costs and froma total present-worth standpoint.

8.8 STATE ACCEPTANCE

The State of Montana, acting through the Departnent of Health and Environnenta

Sci ences, has been consul ted throughout the process of evaluating potential renedies and
is in agreement with the EPA concerning the selected renedy. A copy of the State's
letter of concurrence with the selected renedy is attached to Part I1I1.

8.9 COWUN TY ACCEPTANCE

The public, which includes citizens and elected officials fromSilver Bow, Deer Lodge
Ganite, Powell, and M ssoul a counties, has been involved in the decision-naki ng process
for the inactive area of the Warm Springs Ponds since the inception of the operable unit
in 1991. Wile many peopl e have indicated reservations about the sel ected renedy, there
are others who fully support EPA's selection of Alternative 5. The najority of those
who expressed reservations are willing to accept the selected remedy as an interim

sol uti on.

9.0 THE SELECTED REMEDY
9.1 | NTRCDUCTI ON

After evaluating alternatives with respect to each other and the nine required criteria
the EPA and MDHES have identified Alternative 5 as the selected renedy for this Warm
Springs Pond I nactive Area Record of Decision (ROD). Alternative 5 provides
protectiveness that equals or exceeds the other alternatives considered, offers the
potential for being a permanent renedy, is supported by the public, is inplementable, is
cost-effective, and provides the greatest environmental benefits that can be practically
achi eved. The primary conponents of Alternative 5 involve nmeasures to safely allow the
cont am nat ed pond bottom sedi nents and tailings to remain in place. These neasures

i ncl ude:



10.

Renmove all tailings and contam nated soils fromthe adjacent portion of the
bypass channel and fromthe area bel ow Pond 1 not planned for wetclosure.
Consol i date the wastes over existing dry tailings within the western portion of
Pond 1.

Modi fy, or enlarge if necessary, the adjacent portion of the bypass channel to
safely route flood flows up to 70,000 cubic feet per second (cfs) which is
one-hal f the estimted probabl e maxi rumflood (PMF) for the conbined fl ows of
Silver Bow, Wllow and MII creeks. Soils and gravels that have copper
concentrations bel ow 500 ng/ kg and neet geotechnical requirements will be used
for raising and strengthening the existing berms and constructing new bermns.

Rai se, strengthen and arnmor with soil cement the north-south aspect of the Pond 1
berm In accordance with specified state safety standards for high hazard dans
and for the protection of human health and the environnent, the reconstructed
berm nust withstand the estimated maxi mum credi bl e earthquake (MCE) for this
area. In addition, the reinforced bermnust be constructed to withstand fl ood
flows up to 70,000 cfs (0.5 PMF) in the enlarged bypass channel .

Stabilize the east-west aspect of the Pond 1 berm The reconstructed berm nust
wi thstand a maxi mum credi bl e earthquake for this area, thus protecting agai nst
t he noverrent of contai ned pond bottom sedinents or tailings into the

uncontam nated or wet closed areas bel ow Pond 1 in accordance with specified
state dam safety standards, and for the protection of human health and the

envi ronnent .

Extend and arnor the north-south aspect of the Pond 1 berm approxinately 2,400
feet in a north-northeasterly direction. This extended bermw |l be constructed
to provi de maxi num credi bl e earthquake protection and the ability to withstand
one-hal f the estimated probabl e maxi numflood (70,000 cfs) in the adjacent bypass
channel .

Rel ocate the | owernost portion of the bypass channel and convert the present
channel into a ground water interception trench. The relatively straight reach
of the bypass channel, fromthe apex of the existing Pond 1 bermto the historic
Silver Bow Creek channel, will be relocated north of the extended berm The
entire reach of the bypass channel that is adjacent to the inactive area will be
reconstructed, reclainmed and restored to a nore natural, meandering condition.

Q her excavated areas will be reclainmed and restored to their natural condition.

The converted ground water interception trench will be deepened and punps wll be
installed to allow for a punp-back system Intercepted water that fails to neet
specified standards will be punped back to the active area for treatnment.
Monitoring wells and surface water quality nonitoring stations will be placed at
strategi c | ocations.

Construct wet-closure berns to enclose the subnerged and partially submerged
tailings and contam nated soils. Wthin the eastern portion of Pond 1 and al ong
the historic Silver Bow Creek channel bel ow Pond 1, these smaller berns will
create a series of cells, which when flooded will vary in depth froma m ni num of
one foot to a maxi mum of six feet.

Chemically fix (imrobilize) the tailings and contam nated soils, now encl osed by
smal l er berns, by incorporating linme and line slurry onto or into them

Fl ood the wet-closure cells with water adjusted to a pH greater than8.5 and
mai ntai n proper water surface elevations in the wet-closure cells.



11. Cover the dry tailings and contam nated soils within the western portion of Pond
1 with 2 inches of limestone, 12 inches of fill, and 6 inches of a suitable soil
cap. This dry-closed area will be contoured to control runoff and seeded with
native vegetation.

12. Construct a runoff interception systemalong the east side of the inactive area.
This systemwill prevent floods originating in the eastern hills fromentering
the wet-closure cells. It will be designed to intercept one-half the probable

maxi mum fl ood, which is estinated to be 8,500 cfs at its peak. A collection
system or other engineered solution will be constructed to prevent excessive
sediments fromentering the Gark Fork River immediately bel ow.

13. Install toe drains along the arnmored berms and construct a collection manifold
for both the active and inactive areas. The water collected will be punped to
the active area for treatment if it exceeds final point source discharge
standards specified in Attachment 5 to the Warm Springs Ponds Active Area
Unilateral Adm nistrative Oder.

14. I npl enent | ong-term ecol ogi cal nonitoring. By means of an unbi ased set of
neasurenents, this nonitoring effort will concentrate on the effects of
bi ol ogi cal systens living in contact with metals in the water and substrate of
ponds and wetl ands environnents. The results will validate or invalidate the
decision to chenically fix, wet-close and contain in place the exposed and
subnerged tailings and contam nated soils.

15. Inmpl emrent institutional controls to prevent residential devel opnent, domestic
wel | construction, disruption of dry-closure caps, and sw mmi ng.

9.2 REMEDI ATI ON AND PERFORVANCE STANDARDS

Alternative 5 will effectively nmeet the remedi ati on goals established for the inactive
area. These renediation goals were established by EPA and MDHES as part of the
Feasibility Study (FS) process and the active area RCD sel ection, and were based
primarily upon a Public Health and Environnental Assessnent prepared for the original
Warm Springs Ponds Operable Unit. A summary of the renediation goals and the neasures
that Alternative 5 will enploy to neet those goals is outlined below The goals are
categorized according to the nmedia identified in the FS. A full description of required
performance standards is contained in Attachnent 2 to this section.

9.2.1 Pond Bottom Sedi nents

The remedi ati on goal for pond bottom sedinents is to prevent rel ease of contam nated
sedi nents during earthquakes and nmajor floods. Alternative 5 will neet this goal by:
stabilizing and arnoring the north-south berm reinforcing the east-west Post 1 berm and
ot her bernms against the MCE, constructing an extension of the north-south flood control
bermto protect the wet closed area below Pond 1 fromup to a 0.5 PMF in the bypass
channel ; and constructing a channel along the entire eastern side of Pond 1 and the area
bel ow to protect against floods of up to the 0.5 PM- fromthe east hills.

9.2.2 Surface Water
There are two prinmary renedi ati on goals dealing with surface water. The goal s i ncl ude:

. Meet the State of Montana's anbient water quality standards for arsenic, cadm um
| ead, nercury, copper, iron, and zinc at the conpliance point Alternative 5 will
have no discharge of water to the dark Fork River. Nornal operation procedures
for the wet-closure cells will require a small flow of water through the ponds to



mai ntai n high pH and prevent stagnation. Since the source for this water will be
Pond 2 effluent, and since the wet-closure cells will provide additiona
treatment, any water that exits the wet-closure cells is expected to nmeet anbient
water quality standards, but in any case, will not be discharged beyond the
interception trench. All water in the interception trench will be punped back to
the active area until such time as it is denonstrated that a punp-back system
here is no | onger needed

. Prevent ingestion of water above the standards for arsenic, cadmum |ead
nercury, copper, iron, and zinc, as specified by the Montana Public Water Supply
Act. Another goal is to prevent ingestion of water containing arsenic in
concentrations that woul d increase cancer risks to greater than 1 in 10, 000.
Alternative 5 will neet these goals through institutional controls that wll
prevent use of the surface waters within the inactive area as a source for
drinking water, and operation of the interception trench and punp back system

9.2.3 Tailings Deposits and Contam nated Soils

The goal for remediation is to substantially reduce the potential for direct contact,
i nhal ation, and ingestion of contam nated soils and tailings. Alternative 5 will neet
this goal by isolating the contam nated soils and tailings, either through capping or
covering in the dry-cl osed areas or chem cal fixation and flooding by means of

wet - cl osure

9.2.4 Gound Water

The remedi ation goal for ground water is to prevent offsite migration of ground water

wi th contam nant concentrations in excess of Montana ground water naxi mum contam nant
levels. This goal will be met by neans of chemical fixation and wet-cl osure, backed up
by construction of the ground water interception trench, which will prevent offsite
migration of all ground water fromthe shallow aquifer

9.3 QUANTITIES AND CCST ESTI MATE

The detailed listing of the conponents of Alternative 5 and their associated costs, are
included in Table 8. Annual operation and nmintenance costs and present worth costs are
presented in Table 9.

It should be noted that these costs nmay change because of changes nade during renedi a
design and renedi al construction. These changes are a result of nodifications generally
required as nore site-specific information is devel oped during detail ed design

10. 0 STATUTORY DETERM NATI ONS

Under its legal authorities, EPA's primary responsibility at Superfund sites is to
undert ake renedial actions that achieve adequate protection of human health and the
environnent. In addition, section 121 of CERCLA establishes several other statutory
requi renents and preferences. These specify that when conplete, the selected renedia
action for this site rmust conply with applicable or relevant and appropriate

envi ronnent al standards (ARARs) established under federal and state environnental |aws
unl ess a statutory waiver is justified. These two criteria are threshold criteria that
every remedy nust meet. The selected renmedy al so nust be cost-effective and utilize
permanent solutions and alternative treatnment technol ogi es or resource recovery
technol ogi es to the maxi num extent practicable. Finally, the statute includes a
preference for renedi es that enploy treatment that pernmanently and significantly reduces
the volume, toxicity, or mobility of hazardous wastes as their principal elenent. The
followi ng sections discuss how the sel ected renedy nmeets these statutory requirenents



10.1 PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

The selected renmedy will prevent direct exposure to contam nated soils and tailings
within the operable unit by covering those areas with line and water in the case of wet
closure areas, or with linestone and a dry soil cap, in the case of dry closure areas.
Institutional controls to prevent residential devel opment or disruption of the closures
are also required, and are described in Attachnent 1 Part Il. This will cause the
current exposure risks to be reduced to levels within EPA's range of acceptabl e exposure
levels. Contamination within the | ower bypass area will be excavated and consol i dated
into the closure areas, which will prevent unacceptable risks of on-site exposure or
downst ream ni grati on.

Human and envi ronmental exposure to contam nated ground water, either through further
spread of the contam nation in the aquifer or mgration of the plume, will be controlled
t hrough chenical fixation and wet-closure, backed up by the construction of an
interception trench at the waste unit boundary. ARAR requirenments for ground water
outside of the waste unit boundary and the interception trench, described below and in
Attachnment 2 to Part |1, are established by this Record of Decision and nust be net.

Ri sks to human health and the environnent from earthquake damage and fl oods, which may
cause nmigration of waste materials fromthe ponds, including the inactive area, will be
controll ed by appropriate berm construction and strengthening. The construction of an
interception systemal ong the east side of the inactive area, and the construction of
adequat e capacity for the entire bypass channel will also ensure flood protection.
ARARs related to these requirenents are expl ai ned and descri bed bel ow and i n Attachnent
2 to Part 11.

Envi ronnental risks other than those discussed in the previous paragraphs will be
addressed through the wet closure and dry closure cells, which will prevent significant
exposure pathways to the environment. Ecol ogical nonitoring of the area will aid in

EPA' s continual evaluation of environnental conditions at the site. Environnental
enhancenent w |l occur through the reconstruction and restoration of the bypass channel,
and creation of wetlands. Surface water ARARs, described below and in Attachnment 2 to
Part Il, nust be net for instream anbient standards at the designated point of

conpl i ance. Conpliance with those ARARs will ensure environnmental protection for surface
wat ers downstream fromthe inactive area, including the dark Fork R ver.

Short termrisks posed by the selected alternative can be controlled through effective
site safety plans and ot her neans.

10.2 COWPLI ANCE W TH APPLI CABLE CR RELEVANT AND APPRCPRI ATE REQUI REMENTS

The selected renmedy will conply with all applicable or relevant and appropriate

requi renents (ARARs), except for those appropriately waived. A detailed description of
ARARs, appropriate waivers, and replacenent standards is contained in Attachnent 2 to
Part Il. The nost significant ARARs are highlighted and described in the section above.

10. 3 COST- EFFECTI VENESS

The selected alternative is the | owest cost alternative exanined in the proposed pl an,
except for the no action alternative. The selected renedy is cost-effective because it
provi des overal |l protectiveness proportional to its costs. A ternatives involving total
renoval of contami nants(Alternatives 8 through 11) cost significantly nore than the
selected alternative, and yet did not provide significant additional overall protection
of human heal th and the environnent than the selected alternative. In fact,
alternatives involving total renoval presented unacceptable risks in terns of human



saf ety because the renoved nmaterial would have to be transported by heavy equi pnent and
pl aced at another location. This type of activity has inherent safety risks.

10. 4 UTI LI ZATI ON OF PERVANENT SCLUTI ONS AND ALTERNATI VE TREATMENT TECHNCOLOG ES OR
RESOURCE RECOVERY TECHNOLOG ES TO THE MAXI MUM EXTENT PRACTI CABLE

Because the selected alternative will provide for extensive berning to prevent flood and
eart hquake damage and release, it has a high degree of long termeffectiveness and
permanence. To ensure this, clear operation and mai ntenance requirenments will be
invoked for the inactive area, to ensure that the berns remain protective and the wet

cl osures and ground water interception systemwork as desi gned

Resource recovery technol ogies are not feasible for this site. Alternatives involving
resource recovery, examned in the original Warm Springs Ponds feasibility study, were
high in cost and woul d not renove all contam nants of concern fromthe waste materia
found at the site. Use of chemical fixation and wet-closure cover is an alternative
treatment technology, and its effectiveness at this site will be nonitored for possible
use at other mining sites and O ark Fork Basin operable units

The sel ected alternative provides the best bal ance of tradeoffs in terns of long term
effectiveness and permanence, reduction in toxicity, nobility, or volune through
treatnment, short termeffectiveness, inplenentability, cost, and the statutory
preference for treatnment as a principal element. Total renoval options may be nore
permanent and effective over the long term but these factors do not outweigh the
relatively high costs, inplementability problens, and human safety risks associated with
them Partial renmoval options also exhibit inplementability problens, and do not
provide significantly higher overall protectiveness, long termeffectiveness, or cost
reduction fromthe sel ected renedy.

The State of Mntana concurs with EPA concerning the selected remedy for the inactive
area. Wile nmany community menbers have indicated reservations about the selected
remedy, there are others who fully support EPA's selection of Alternative 5. The
majority of those who expressed reservations are willing to accept the sel ected renedy
as an interimsolution

10.5 PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT

The selected renmedy utilizes line addition to nany areas of contam nation within the
inactive area. Lime addition, followed by wet-closure will reduce the nobility of the
contam nation, and thus the remedy utilizes treatment as a principal part of the renedy.
In addition, standard treatnent of contam nated ground water will be acconplished

t hrough the punp-back system which will return the contam nated ground water to the
active area. Therefore, the statutory preference for renedies that enploy treatment as a
principal elenent is satisfied

As expl ai ned above, other forns of treatnent were examned in the feasibility study and
were determined to be infeasible and inpracticable for the contam nation found at the
site.

The EPA is directed to follow the NCP (National Ol and Hazardous Substances Pol | ution
Conti ngency Plan, 55 Fed. Reg. 8665-8865, March 8, 1990) and is obligated to rely on
Superfund gui dance in the selection of renedies. One nmjor purpose of this section is
to lay out provisions of the NCP and pertinent parts of guidance docunents that played
inportant roles in the process of selecting this remedy. |In part, it is an attenpt to
trace the rationale for selecting a remedy that will not renove the tailings and di spose
of them outside of the historic flood plain.



Al though the majority of the basin's residents who participated in the renedy sel ection
process accept the renmedy chosen, nmany residents of the |ower basin feel strongly that
the tailings should be totally renoved and they have presented strong argunents for
their position. Nunerous scoping meetings and briefings were conducted prior to the
EPA' s selection of the remedy. Mbst of the discussions focused on issues such as
inmplenentability, permanence and costs. The EPA and State sel dom paused to di scuss what
the NCP and Superfund gui dance have to say about situations of this sort.

The NCP directs the EPA to "use treatnent to address the principal threat posed by a
site, whenever practicable" and to "use engineering controls, such as contai nment, for
waste that poses a relatively lowlong termthreat or where treatnent is inpracticable"
(55 Fed. Reg. 8846).

Recent gui dance (OSVER Publ . 9380. 3- 06FS, Novenber 1991) offers the foll ow ng
definitions of principal threat and | ow | evel threat wastes:

Principal threat wastes are those materials considered to be highly toxic or highly

nobi | e and generally cannot be reliably contained or would present a significant risk to
human health or the environnent shoul d exposure occur. Wiere toxicity and nobility of
the source naterial conbine to pose a risk of 1 X 10[-3] (one excess cancer per 1000
individual s) or greater, treatnment alternatives should be eval uat ed.

Low | evel threat wastes are those source materials that generally can be reliably

contai ned and would present only a lowrisk in the event of release. They include source
materials that exhibit lowtoxicity, lownmobility in the environment, or are near

heal t h- based | evel s.

Al t hough NCP expectations are to use treatnment technol ogi es when there is a principal
threat, and containnent or sone other engineered solution when there is a | ow | evel
threat, categorizing the threat of waste at a site does not always render a perfect fit.
Oten it becomes necessary to characterize the source naterial, which is the reservoir
of hazardous substances, pollutants, or contam nants fromwhich there is nigration of
the contam nation to ground water, surface water, or air, or fromwhich thereis a
source of direct exposure.

In characterizing source materials, highly nmobile or highly toxic naterials, such as
liquids and vol atil e organic conpounds, generally are regarded as principal threats.

Rel atively i mmobile source naterials of lowto noderate toxicity generally are regarded
as low level threat wastes. It is inportant to note that contaninated ground water is
not usually considered to be a source materi al .

The NCP recogni zes that in sonme situations the wastes will not be readily classifiable
as either a principal threat or low level threat waste. Thus, a conbination of
treatnment and contai nnent nmethods may be appropriate to achieve protection of hunan
health and the environment. Additionally, institutional controls such as access
restrictions, water use restrictions, or deed limtations will be used to aid

contai nnment or treatnment renedies.

The final point that is pertinent with respect to principal threat wastes versus | ow
level threat wastes is that the NCP recognizes there are situations where wastes
identified as a principal threat sinply cannot be treated (55 FR at 8703, March 8,
1990). Sone situations that nmay limt or preclude the use of treatnent nethods include:

a) The extraordinary volune of materials or the conplexity of the site render
treatment technol ogi es inpracticabl e;

b) I npl erentation of a treatment-type renedy would result in greater overall risk to



human health or safety due to risks posed to workers or the surrounding comunity
during inplenmentation; and

c) I npl erentation of a treatment-type renedy would result in severe effects across
envi ronnental nedia (CSWER Publ . 9380. 3- 06FS, Novenber 1991).

Wth these directives and guidance in nind, where do the 3.4 mllion cubic yards of
tailings, sedinents and soils within the inactive area of the Warm Springs Ponds fal
out? In other words, are the source materials a principal threat waste or a | ow | eve
threat waste? |Is treatnent the appropriate renmedy? O, is containnment, renoval, or
sone ot her engineered solution the appropriate renedy? |s a conbination of treatnent and
contai nnent appropriate? Wuat is the primary threat? In light of the extraordinary

vol ume of source materials present in the inactive area, does this factor becone the
overriding consideration and render treatment technol ogies inpracticabl e?

The EPA and State carefully considered all of these questions. Followi ng are the
concl usi ons reached.

. The source naterial at issue does not exhibit high nobility. G ound water
nmonitoring wells | ocated between the Pond 1 bermand the dark Fork R ver show
that the nmetals and arsenic neet drinking water standards just a few hundred feet
down gradi ent.

. The source naterial can be reliably contained. Evidence of this is present
t hroughout the Warm Springs Ponds systens, where | ess than adequate berns and
limng nethods have for decades contained the source nmaterial rather effectively.
Unquesti onably, higher standards for damsafety and water treatnment are needed
however, these inprovenents are already conponents of the remedy for the active
area, and as conponents of the renedy for the inactive area these inprovenents
can reliably contain the source materi al

. The risks posed by the source material are above health-based | evels. Peopl e who
wor k year around at the ponds (occupational scenario) face increased cancer risks
of 2 chances in 10,000. Direct contact with exposed tailings, contam nated pond
wat er and contam nated pond bottom sedi nents account for this increased risk

. The source material is highly toxic to the aquatic environment. This is the nost
controversial aspect of categorizing the threat of waste present in the inactive
area. On one hand, it can be argued that fish and wildlife already live in
contact with these materials throughout the pond system On the other hand,
rel eases of wastes fromthe MII-WIIlow Bypass into the upper dark Fork River
which are identical to the source materials at issue here, have in past years
caused nassive, repeated fish kills.

. There is an extraordi nary volune of materials present. Oten, this nmakes the
inmpl enentation of treatnent technol ogies inpracticable and linits the
possibilities. Mre significantly, however, the sheer volume of materials makes
one of the alternatives to treatnment-specifically renoval -inpracticable
Attenpting to renove the materials and di spose of themin another |ocation
outside of the pond system would result in greater overall risks to the
envi ronnent and human safety during i nplenmentation. The EPAis not willing to
take these risks.

After carefully considering the questions raised by the NCP and gui dance requirenents
the EPA and State believe that the 3.4 million cubic yards of tailings, contam nated
sedinents and soils residing in the inactive area of the Warm Springs Ponds, and the
contami nated ground water underlying this area, are best suited to a conbination of



treatnent technol ogi es, engineering controls, and institutional controls. Institutiona
controls are expected to be needed to a very |limted degree.

By so concluding, a second tier of NCP requirenents and gui dance cones into play.
Whenever treatment is an el enent of the selected remedy, the NCP encourages the

devel opnent and inpl ementation of innovative treatment technol ogies. (40 CFR Section
300.430(a) (1) (iii)(B)

I nnovative treatnment technol ogi es are defined as new or energi ng nethods for reducing or
elimnating the toxicity, nmobility or volune of waste; methods which have limted data
in support of their performance in terns of constructability, effectiveness and costs

The EPA has taken steps nationwide to pronote the inplementation of innovative
technol ogi es, particularly for contam nated soils and ground water. These steps include
the creation of incentives for participating potentially responsible parties (PRPs) and
the affected public. These steps also include a willingness to explore prom sing new
technol ogies with the recognition that there is sone risk of failure, some risk of a
false start, or the need sonetimes for a second attenpt at solving the probl ens.

The EPAis willing to take the risks that cone with applying innovative treatnent

t echnol ogi es because their potential for conparable or superior perfornmance, |ess severe
i mpacts, and reduced costs is very promsing as conpared to the proven technol ogi es
(OSVER Publ . No. 9380. 3-05FS, February 1991; CSWER Dir. 9380.0-17, June 1991)

I mmobi | i zation is one such innovative treatnent technol ogy that has shown prom sing
results. Inmmobilization is a termused in connection with any of the various
technologies that limt the solubility or nobility of contam nants. The term"fixation"
is a synonymfor immobilization (OSVER Publ. No. 9380.3-07FS, February 1991).

The various imobilization, or fixation technologies limt contam nant solubility or
mobility with or without a change in the physical characteristics of the matrix.

I mrobi | i zati on may invol ve physical or chem cal processes, or a conbination of them to
acconplish the objective. It is not a destructive technique; rather, it prohibits or

i npedes the nobility of the contam nants.

I mobi | i zati on has proven effective for many inorganic contam nants, particularly
netals. Thus, inmmobilization will generally constitute treatnent of wastes to reduce
toxicity, mobility or volume when nmetals are the contam nant of concern and there are
conpel l'ing reasons for selecting this technol ogy over renoval, destruction, or nore
conventional treatment technol ogi es (OSWER Publ. No. 9380. 3-07FS, February 1991)

The remedy selected for the inactive area includes, as a nmajor conponent, the chenica
fixation (or immbilization) of metals contained in the tailings, pond bottom sedinents
and contam nated soils. Tailings, a by-product of mlling processes, contain
unrecovered anmounts of netals-principally metal sulfides. |In the current environnent,
the netal sulfides begin to oxidize due to contact with air and water. This oxidation
process generates acid waters and solubilizes the metals which then contam nate surface
and ground waters. This chemcal fixation process involves the incorporation of |ine
which is an alkaline material, over and into the contam nated materials. |In addition, a
lime slurry (line dissolved in water) can al so be added to the already dry materials to
carry the lime deeper into the contam nated soil horizon. Once the contanminated area is
chemcally fixed, it will be flooded and the water |level will be naintained

By nmintaining an al kal i ne domi nant systemover and within the tailings, the oxidation
of the netal sulfides can be prevented. Hence, the netals are immobilized since they
cannot dissolve and enter the underlying or overlying water. Any netals al ready

di ssolved in the pore waters within the saturated tailings, will precipitate as



i nsol ubl e netal hydroxi des and thus be inmmobilized. Excess line will be added to exceed
the acid generation potential of the netal sulfides in the tailings so that the fixation
process becones pernanent.

Wet closure and chenical fixation with linme is not a suitable mechanismfor controlling
arsenic. In fact, addition of the |ime enhances the nobility of arsenic. Fortunately,
within the inactive area, there is a relative | ow concentration of arsenic avail abl e.
Its rel ease and novenent are not expected to be substantial; however, if that
expectation proves to be inaccurate, the interception trench will collect all

contam nated water and a punp back systemwi ||l prevent contam nants fromentering the
Cark Fork R ver and the ground water beyond the interception trench.

The additional benefits associated with wet closure and chenical fixation are the

wetl ands that will be formed and enhanced. The neutralized tailings will permt
vegetative growh, the flooded areas will provide waterfow habitat, and the ground
water flowing fromthe systemis expected to inprove to the point that interception,
punping and treatnent will no | onger be necessary. The EPA expects such an i nprovenent
to occur over a period of a few years, not decades.

ATTACHVENT 1 TO PART 11

I NSTI TUTI ONAL CONTROLS FOR THE WARM SPRI NGS PONDS | NACTI VE AREA COPERABLE UNIT (QU 12)
S| LVER BOW CREEK/ BUTTE AREA NPL SITE (origi nal portion)
UPPER CLARK FORK RI VER BASI N, MONTANA

1. I npl enentati on of a conservation easenent with restrictive covenants by ARCO for
the Inactive Area, to ensure that future devel opment will not include residential
use, and will not cause disruption of disposal areas or waste ponds.

2. I npl ementation of a permt devel opment system in cooperation wth Anaconda/ Deer
Lodge County and ARCO, which will prevent residential devel opnent at the Warm
Springs Ponds. The pernit systemincludes the devel opnent of a master plan,
which will designate the ponds as a wildlife refuge.

3. I npl enentation of a water well ban for the Inactive Area. The water well ban
shall prohibit water wells within the waste units at the Inactive Area
permanently or until such time as ARARs are achieved for the ground water. 4.
I mpl erent ation of a ban on swimming in the ponds of the Inactive Area, to be
acconpl i shed through the posting of appropriate signs.

ATTACHVENT 2 TO PART 11

APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS, STANDARDS, CONTROLS, CRITERI A, OR
LI M TATI ONS AND OTHER PERFORVANCE STANDARDS FOR THE WARM SPRI NGS PONDS | NACTI VE AREA
OPERABLE UNI T

SI LVER BOW CREEK/ BUTTE AREA NPL SITE (origi nal portion)

UPPER CLARK FORK RI VER BASI N, MONTANA

Section 121(d) of CERCLA, 42 U S.C. Section 9621(d), certain provisions of the current
Nat i onal Contingency Plan (the NCP), 40 CFR Part 300 (1990), and gui dance and policy

i ssued by the Environnmental Protection Agency (EPA) require that remedial actions taken
pursuant to Superfund authority shall require conpliance with substantive provisions of
applicable or relevant and appropriate standards, requirements, criteria, or limtations
fromState environnental and facility siting laws, and fromfederal environnental |aws
(comonly referred to as ARARs) at the conpletion of the renmedial action, and/or during
the inplementation of the remedial action, unless a waiver is granted. These
requirenents are threshold standards that any sel ected remedy nust meet. The



Feasibility Study for the Warm Springs Ponds operable unit proposed a set of such
requirenents, and gave justification for identifying the proposed requirenents. After
consi deration of public comments on the proposed requirements, and further revi ew of
appl i cabl e gui dance and standards including the NCP, ARARs for the Warm Springs Ponds
area were further refined in the Warm Springs Ponds Active Area Record of Decision (EPA,
1990) and its Explanation of Significant Differences and Errata Sheet (EPA, 1991). The
following list of ARARs for the Warm Springs Ponds Inactive Area operable unit is based
on the Active Area ARARs and further refinenents learned by EPA as it inplenents various
cl eanups throughout the dark Fork Basin Superfund Sites.

Each ARAR or group of related ARARs is identified by a specific statutory or regul atory
citation, and a conpliance description which addresses how and when conpliance with the
ARAR Wi || be measured (some ARARs will govern the conduct of the inplementation of the
remedi al action, some will govern the measure of success of the renedial action, and
sone will do both). Contam nant specific ARARs are followed by a description of the

poi nt of conpliance, which describes where conpliance with the ARAR wi || be neasured.

Al'so contained in this list are references to lists of policies, guidances or other
sources of information which are %WFY%Fto be consi dered% DD during the sel ection and
impl enentation of the ROD. Al though not enforceable requirenents, these docunents are
important sources of information which EPA and the State of Montana Departnent of Health
and Environmental Sciences (MDHES) referred to during sel ection of the renedy,
especially in regard to the evaluation of public health and environmental risks; or
which will be referred to as appropriate during evaluati on and approval of various
activities during the ROD inpl enentati on.

Finally, this list contains other |egal provisions or requirenents which should be
conplied with during the inplenentation of this ROD.

The portions of the original Warm Springs Ponds Feasibility Study (FS) which address
ARARs (primarily Chapter 3 and Appendi x B), the portions of the Warm Springs Ponds
Active Area ROD, as anended, which address ARARs (primarily Part II, Section 5, and Part
I1l, Subpart A Section 2.3, and Subpart B, Section 3.0), and applicabl e EPA gui dance,
policy, regulation, and statutory authority, formthe basis for the final selection of
ARARs contained in this list. Responses to new conments on ARARs received during the
Inactive Area comment period are contained in Part IIl of this Record of Decision.

ARARs are divided into contaninant specific, |ocation specific, and action specific

requi renents, as described in the new NCP and EPA gui dance. Each category contai ns both
federal and State ARARs. For contam nant specific ARARS, ARARs are |isted according to
the appropriate nedi a.

Cont ami nant specific ARARs address chemi cal or physical characteristics of conpounds or
substances on sites. Contam nant specific ARARs generally set health or risk based
nureri cal val ues or net hodol ogi es which, when applied to site-specific conditions,
result in the establishment of nunerical values. These val ues establish the acceptable
anmount or concentration of a chemcal that nay be found in, or discharged to, the

anmbi ent envi ronnent .

Location specific ARARs are restrictions placed on the concentration of hazardous
subst ances or the conduct of cleanup activities because they are in specific |ocations.
Locati on specific ARARs relate to the geographic or physical position of the site,
rather than to the nature of the contam nants at sites.

Action specific ARARs are usually technol ogy or activity based requirenments or
limtations on actions taken with respect to hazardous substances. For action specific
ARARs, certain provisions pertain to the entire cleanup action and are so indicated.



O her ARARs pertain to specific portions of the cleanup, and are so indicated.

Only substantive portions of the listed requirenments are ARARs. Administrative and
procedural requirements are not ARARs, and need not be attained during or after site

cl eanups. Administrative and procedural requirenments are those which invol ve

consul tation, issuance of permits, docunentation, reporting, record keeping, and
enforcenent. The CERCLA programhas its own set of administrative procedures which
assure proper inplenentation of CERCLA. The application of additional or conflicting
adm nistrative or procedure requirenents could result in delay and confusion. The only
exception to this involves the application of State of Montana water use law to
activities contenplated at the site. Because the substantive provisions of those | aws
are closely tied to procedural rights, EPA has recommended that the potentially
responsi bl e party, ARCO apply for any necessary water right permt or otherw se conply
with State water right |law, where water rights are inplicated by the cleanup activities
contenplated by this ROD. This is a narrow exception to the general principle described
above, and EPA has reserved its right to reviewthis decision if significant delay is
caused by separate water rights proceedi ngs.

CERCLA aut hori zed actions which are conducted on-site are exenpt from pernit
requirenents, pursuant to section 121(e) of CERCLA, 42 U S.C s[s] 9621(e). This
exenmption applies to all activities contenplated by this Record of Decision. However,
as noted in the paragraph above, EPA has reconmended to the potentially responsible
party that a narrow exception to this rule be observed for water rights issues.

Many requirenments |listed here are pronul gated as identical or near identical
requirenents in both federal and State |aw, usually pursuant to del egated environnental
prograns adm ni stered by EPA and the States, such as the requirenents of the federal
Clean Water Act and the Montana Water Quality Act. The preanble to the new NCP states
that such a situation results in citation to the State provision as the nore stringent
standard, but treatment of the provision as a federal requirenent.

The scope of this InterimRecord of Decision

EPA gui dance establishes that interimactions, such as renoval actions or interim
remedi al actions, need not neet all ARARs potentially inplicated at an operable unit.
Rat her, renovals or interimactions nust conply with ARARs whi ch address the specific
scope of the renoval or interimaction.

The Warm Springs Ponds Inactive Area Renedial Action is an interimaction, in that it
will be reviewed after inplenentation of upstreamcleanup activities and cl eanup
activities at the Ponds. Nevertheless, the action is neant to be a permanent action
whi ch addresses site conditions conprehensively. Accordingly, all of the ARARs |isted
here are within the scope of this interimaction.

Final action levels in soils and contanminated naterials for protection of human health
and the environnent for the various contam nants found at the Warm Springs Ponds
Inactive Area are not identified in this Record of Decision. Ongoing risk assessment
work at other operable units within the dark Fork Basin will deternine those action
levels. Conpliance with a final action level is expected to be achieved with this
cleanup (refer to Part Il, Section 6.7). This issue will be reviewed before a final
cleanup is selected or declared for the entire Warm Springs Ponds area.



1. CONTAM NANT SPECI FI C ARARS AND PERFCRVANCE STANDARDS
I. G oundwat er

A Maxi mum Cont ami nant Limts and non-zero Maxi mum Contaminant Limt Goals for
contam nants of concern at the site, pronul gated pursuant to the Safe Drinking
Water Act, 42 U S.C s[s] s[s] 300f et seq. and the Montana Public Water Supplies
Act, MCA s[s] s[s] 75-6-100 et seqg. Regulations establishing specific limts are
found at 40 CFR s[s] s[s] 141.11 - .16 and ARM s[s] s[s] 16.20.203 - .205, .1002,
.1003, and .1011. These standards in part are also required by the Resource
Conservation and Recovery Act, 42 U S.C. 6901 et seq. and 40 CFR s[s] 264.94, and
correspondi ng State of Montana statutes and regul ati ons.

Specific limts are:

Arsenic 0.050 mlligrans per liter (nmg/l)
Cadm um 0.010 ng/|
Chrom um 0.050 ng/l
Lead 0. 050 ny/l
Mercury  0.002 ng/l

Nitrate (as N) 10.000 ng/l

These standards must be net imediately north of the ground water interception trench,
outside of the wet closure cells below Pond 1, after inplenmentation of the renedial
action. Conpliance with these standards will al so achieve conpliance with the State of
Mont ana non-degradati on standard for ground water, ARM s[s] 16.20.1011.

B. G ound water well construction criteria, certain provisions of MCA s[s] 85-2-505
whi ch are described bel ow (the Montana Water Use Act).

Addi tional contam nation of ground water through construction of ground water wells is
prohibited. Gound water wells nmust be constructed and mai ntained so as to prevent
waste, contam nation, or pollution of ground water. Activities cannot result in the
degradation of ground water, in accordance with ARM s[s] s[s] 16.20.203, .204, . 206,
.207, .1002, .1003, and .1011.

I'l. Surface Water
A Anbi ent Standards

State of Montana surface water quality standards and federal water quality criteria, or
appropriate replacement values for those standards and criteria which are waived, nust
be met for in-stream anbient water at or near the site (that is, water within the
reconstructed Lower Bypass, and the water entering the dark Fork River). These
standards are enacted pursuant to the section 304 of the dean Water Act, 42 U S.C. s[s]
1314 and the "Col d Book" (aka Water Quality Criteria for Water, 1986); and the Montana
Water Quality Act, MCA s[s] s[s] 75-5-101 et seq. and ARM s[s] s[s] 16.20.618(2) and
16.20.622(2). The Cark Fork River is a CQass C2 river and the MIl and WIIow creeks
are Cass B-1 streams - see ARMs[s] s[s] 16.20.604, .618, and .622.)

Specific limts are:

Acut e Chroni c
Arsenic (I11) 0.36 ny/l 0.19 ny/l
Arsenic (V) 0.85 ny/| 0.048 ny/|
Arsenic (Total) -- 0.02 ng/l[*]

Cadni um 0.0039 my/ | [**] 0.0011 my/ | [**]



Copper 0.018 ng/l[**] 0.012 ng/l[**]
Iron - 1.0 no/l

Lead 0.082 ng/I[**] 0.0032 ng/l[**]
Mer cury - 0.2 ug/l[*]
Zinc 0.12 g/l [**] 0.11 g/l [**]

<Foot not es> I ndicates that the standard is a replacenent standard for a standard which
is waived, pursuant to section 121(d)(4)(A) and (C of CERCLA. See Warm Springs Ponds
Active Area Record of Decision (EPA 1990).

The value identified is based on an assuned hardness of 100 ng/l. The actual standard
wi Il be based on nmeasured hardness at the conpliance point. </footnotes>

Di ssol ved Oxygen - Dissol ved oxygen concentrati on may not be reduced below 7.0 mg/|.

pH - Induced variation of pHwthin the range of 6.5 to 9.5 nust be less than 0.5 pH
unit. Natural pH outside this range nust be naintai ned w thout change. Natural pH above
7.0 nust be maintai ned above 7.0.

Turbidity - The maxi mum al | owabl e i ncrease above naturally occurring turbidity is 5
nephel onetric turbidity units except for short-termconstruction or hydraulic projects,
ganme fish popul ation restoration, as allowed in ARM s[s] 16.20. 633.

Tenperature - A 1 degree F nmaxi numincrease above naturally occurring water tenperature
is allowed within the range of 32 degrees to 66 degrees F; within the naturally
occurring range of 66 degrees F to 66.5 degrees F, no discharge is allowed which will
cause the water tenperature to exceed 67degrees F, and where the naturally occurring
water tenperature is 66.5 degrees F or greater, the nmaxi numall owabl e increase in water
tenperature is 0.5 degrees F. A 2 degree F-per-hour nmaxi mum decrease bel ow naturally
occurring water tenmperature is allowed when the water tenperature is above 55 degrees F,
and a 2 degree F maxi mum decrease bel ow naturally occurring water tenperature is allowed
within the range of 55 degrees F to 32 degrees F.

Sedinent, etc. - No increase is allowed above naturally occurring concentrations of

sedi ment, settleable solids, oils, or floating solids which will or are likely to create
a nui sance or render the waters harnful, detrimental, or injurious to public health,
recreation, safety, welfare, livestock, wild animals, birds, or other wldlife.

Color - True color must not be increased nore than 5 units above naturally occurring
col or.

These standards nmust be net at the point of conpliance, which will be within the
reconstructed bypass channel upstream of the confluence with Warm Springs Oreek. This
point will be further defined in design docunents devel oped for inplenmentation of the
Warm Springs Ponds | nactive Area remedy. These standards nust be met at the concl usion
of this remedial action inplenmentation, or at the conclusion of the Active Area

remedi ati on including the shakedown period, whichever cones |ater.

Appropriate in-streamnonitoring nust be inplenented to neasure instreamval ues, if such
nonitoring is not already inplenmented as part of the Active Area renediation or the
Cark Fork Basin nonitoring effort.

I f exceedences of the in-stream standards can be denonstrated by the potentially
responsi bl e party to be caused by contam nation which is unrelated to the Warm Spri ngs
Ponds Active and Inactive Area operable units, these ARARs and Performance Standards
wi Il not be considered to be viol ated.



Conpl i ance with these standards will constitute conpliance with the State of Montana's
non- degr adati on standards, promul gated pursuant to the Montana Water Quality Act, MCA
s[s] 75-5-303, and ARM s[s] 16.20. 702.

I1l. A r Standards

Standards related to air pollution are promul gated pursuant to the Clean Air Act, 42
U S C s[s] s[s] 7401 et seq. and the dean Air Act of Mntana, MCA s[s] s[s] 75-2-102
et seq., nore specifically the standards identified bel ow

A ARM s[s] 16.8.1401(2), (3), and (4). Airborne particulate matter. There shall be
no production, handling, transportation, or storage of any material, use of any
street road or parking lot, or operation of a construction site or denolition
proj ect unless precautions are taken to control em ssions of airborne particles.
Em ssi ons shall not exhibit an opacity exceeding 20% or greater averaged over 6
consecutive mnutes. This provision nmust be conplied with at the site during
renmedi al action inplenentation activities.

B. ARM s[s] 16.8.1404(2). Visible Air Contaminants. Enissions into the outdoor
at rosphere shall not exhibit an opacity of 20% or greater averaged over 6
consecutive ninutes. This provision nust be conplied with at the site during
remedi al action inplenmentation activities.

C ARM s[s] 16.8.1427. Nuisance or odor bearing gases. Certain gases (excluding
di esel gases fromvehicles), vapors, and dusts nust be controlled such that no
public nuisance is caused. This provision nust be conplied with at the site
during renmedi al action inplenmentation activities. Conpliance with this provision
at the site will assure that no public nuisance occurs.

D. ARM s[s] 26.4.761. Fugitive dust control. Practicable fugitive dust control
nmeasures nust be planned, through description of appropriate measures in design
docunents subject to EPA approval, and inpl enented during excavation activities.

E. ARM s[s] 16.8.815. Lead. The concentration of lead in anbient air shall not
exceed a 90 day average of 1.5 micrograns per cubic neter of air. This provision
nmust be conplied with at the conclusion of the remedial action inplenentation.

F. ARM s[s] 16.8.818. Settled particulate. Settled particulate shall not exceed a
30 day average of 10 grans per square meter. This provision nmust be conplied
with at the conclusion of the remedial action inplementation.

G ARM s[s] 16.8.821. PM10. The concentration of PM 10 in anbient air shall not
exceed a 24 hour average of 150 mcrograns per cubic neter of air and an annual
average of 50 micrograns per cubic neter of air. This provision nust be conplied
with at the conclusion of the renedial action inplenentation.

IV. Soils and Contam nated Material and M ning Waste

Cont ami nated soils and other mining waste found within the Warm Springs Ponds | nactive
Area will be renediated through dry cl osure and cappi ng, excavati on, and cheni cal
fixation and wet closure, as described in the ROD text. Al such material which neets
or exceeds the following criteria shall be addressed through the Warm Springs Pond
Inactive Area renediation, in a nmanner consistent with the Warm Springs Ponds |nactive
Area ROD and as approved by EPA

Col or shall be used as the primary criterion. D scolored materials shall be renediat ed.
Di scolored materials are readily identified visually by discoloration conpared to the



natural color of adjacent materials.

Texture shall be used as a secondary criterion for renediation. Soils or waste naterials
which are fine grained shall be renediated. fine grained naterials can be distingui shed
fromcoarse grained nmaterials by identifying coarse sand, gravel, or cobbles (Refer to
section 2.1 of the MII|-WIIow Bypass Renoval Wrk Pl an).

Fol | owi ng renedi ati on of the above identified materials, the contam nant concentrations
of soils and waste material renmmining after renedi ati on are expected to exhibit the
range of concentrations shown in the table addressing this issue in Part Il, Section
6.7. |If this range is not exhibited, renediation shall continue until the range is
exhibited, in a manner to be approved by EPA

2. LOCATI ON SPECI FI C ARARS AND PERFORVANCE STANDARDS
I.  Floodplain and Fl oodway Managerment Act Standards

A Structures such as parks and wildlife nmanagenent areas are pernitted within
floodpl ains, in accordance with the substantive provisions of MCA s[s] 76-5-402.

B. Fl ood control works are pernmitted in the floodplain and floodway, if they are
protective to the 100 year flood frequency flow, in accordance with the
substantive provisions of ARM s[s] 36.15. 606.

C Construction and renedi ation activities nust minimze potential harmto the
floodpl ain and inprove natural and beneficial values of the floodplain, in
accordance with the substantive provisions of 40 CFR s[s] 6.302(b) and Executive
Order No. 11, 988.

D. The Inactive Area facilities nust be designed, constructed, operated, and
mai ntai ned to avoid washout to the 100 year floodplain, in accordance with ARM
s[s] 16.44.702, as that section incorporates 40 CFR s[s] 264.18(a) and (b).

I'l. Natural Streanbed and Land Preservation Act Standards

A Soi|l erosion and sedinentation to Montana rivers nust be kept to a mininum in
accordance with MCA s[s] s[s] 75-7-102, -104, -105, and -111, and ARM s[s]
36.2.404. This ARAR is particularly inportant during construction activities,
and nust be met through adequate design and inplenmentation practices.

Ill. Hstoric Preservation Standards

A Identified or eligible cultural resources shall be identified and the inpact of
the Warm Springs Ponds I nactive Area renediation on those resources nust be
avoided or mtigated. Performance Standards for notification and docunentation
of cultural and historic resources are those procedures established by the
Programmmatic Agreenent, in accordance with the substantive provisions of 40 CFR
s[s] 6.301(b) and 36 CFR Part 800.

B. If significant scientific, prehistorical, historic, or archaeol ogic data is found
at the Warm Springs Ponds Inactive area, it nust be preserved in an appropriate
manner, in accordance with the substantive provisions of 40 CFR s[s] 6.301(c).



V. Wetlands Protection Standards

An inventory of wetlands at the Warm Springs Ponds Inactive area as they existed prior
to any cleanup activities nmust be conpiled and approved. Activities nust be conducted so
as to avoid or minimze destruction of wetlands. |f destruction is not avoi dabl e,

wet | ands nust be replaced and/or restored to ensure that no net |oss of wetlands wll
occur as a result of the cleanup activities (past and present) at the Warm Springs Ponds
Inactive area, in accordance with the substantive provisions of 40 CFR s[s] 6.302(a) and
40 CFR Part 6, Appendix A and Executive Order No. 11, 990.

It has been noted by EPA and the consulting agencies that cleanup activities within the
MII WIIlow Bypass and other areas of the Warm Springs Ponds Active Area, have exhibited
adverse inmpacts on wetlands habitat. Therefore, all efforts directed toward
reconstruction, reclamation and restoration, or other simlar activities planned by the
potentially responsible party nust be done as part of the renedial action inplenentation
process, to ensure conpliance with this standard.

V. Endangered Species Protection Standards

Bal d eagl es and peregrine fal cons have been identified as users of the Warm Springs
Ponds I nactive Area. Appropriate nitigative nmeasures during construction activities
nust be foll owed, and additional biological surveys or other studies may be required, in
accordance with the substantive provisions of the Endangered Species Act, 16 U S.C. s[s]
1531 et seq., and 50 CFR Parts 17 and 402, and 40 CFR s[s] 6.302(h).

VI. Fish and WIdlife Coordination

In accordance with the Fish and Wldlife Coordination Act, 16 U S.C. s[s] 1531 et seq.,
and 40 CFR s[s] 6.302(g), renediation activities at the Warm Springs Ponds |nactive Area
shal | provide adequate protection of fish and wildlife resources. This requirenent nust
be met during inplenmentation of the remedial activities and at the conclusion of the
remedi al action activities. EPAw Il consult with the U S. Fish and Wldlife Service and
t he Montana Department of Fish, WIldlife and Parks to ensure that design plan and

remedi al activities conply with this ARAR

VIl1. Waste Disposal Siting Restrictions

Rel evant and appropriate RCRA siting requirenments, found at ARM s[s] 16.44.702, which
incorporates by reference 40 CFR s[s] 264.18(a) and (b), prohibit disposal of wastes
within 200 feet of a fault, and inpose certain conditions on waste di sposed of within a
flood plain. Relevant and appropriate solid waste siting requirenents, found at ARM
s[s] s[s] 16.14.505 and .523, prohibit disposal of solid waste within the 100 year fl ood
pl ain. Because the bernming and other renedial activities will ensure that the Pond 1
area and the wetlands cl osure area below Pond 1 will be outside of a re-engineered flood
plain, these ARARs are satisfied through inplenentati on of the Record of Decision
activities, and through appropriate design, construction, operation, and nai ntenance of
the remediated area. |If it is determined that the remedi ated areas are within the flood
pl ai n, EPA invokes an ARAR wai ver pursuant to section 121(d)(4)(A) of CERCLA 42 U S. C
s[s] 9621(d)(4)(A) which applies to ARM s[s] 16.14.505(c).

3. ACTI ON SPECI FI C ARARS AND PERFORVMANCE STANDARDS

The remedy for the Warm Springs Ponds | nactive Area requires the excavation and
reconstruction, reclamation, and restoration of the Lower Bypass Channel, which includes
creation of a new channel in the |ower portion of the bypass, creation of wet closure
cells which will function as wetlands within Pond 1 and bel ow Pond 1, creation of a dry
closure cell for the western portion of Pond 1, strengthening of existing pond berns and



construction of a new berm devel opnent of a ground water interception
system at the northern boundary of the area bel ow Pond 1, and inplenentation of
necessary surface water and ground water nonitoring. Followi ng are ARARs and
Performance Standards for these aspects of the remedial action

I. Reconstruction/Recl amation/ Restoration of the Lower Bypass Channe

The Warm Springs Ponds I nactive Area remediation will include the excavation and
reconstruction, reclamation, and restorati on of the bypass channel fromthe Pond 2
di scharge point to the current northern end of the bypass. (The bypass fromits
sout hern boundary to Pond 2 di scharge point is addressed in the Warm Springs Ponds
Active Area action). In addition to the contam nant specific and | ocation specific
standards identified above, further cleanup work in the Bypass and any foll ow ng
reconstruction, restoration, and/or reclanmati on work nmust conply with the follow ng
requi renents

A Substantive provisions of the dredge and fill requirenents nust be met, in
accordance with 40 CFR Parts 230 and 231 and 33 CFR Parts 323 and 330

B. Recl ai med drai nages nust be designed to enphasi ze channel and fl oodpl ai n
di mensions that will blend with the undi sturbed drai nage above and bel ow the area
to be reclained. The channel nust be restored to a nore natural configuration
wi th geonorphically acceptable gradient. Reclanation nust provide for |ong-term
stability of the |andscape, establishment or restoration of the streamto include
a diversity of aquatic habitats (generally a neandering series of riffles and
pool s), and restorati on enhancenents, or maintenance of natural riparian
vegetation, in accordance with the substantive provisions of ARMs[s] 26.4.634

C. Tenporary diversion structures at the Bypass or nearby creeks nust be constructed
to safely pass the peak run-off froma precipitation event with a 10-year
24-hour recurrence interval. Channel |ining nust be designed using standard
engi neering practices such as riprap, to safely pass designed velocity. Free
board nust be no less than 0.3 feet, all in accordance with the substantive
provi sions of ARM s[s] 26.4.636

D. Recl amati on and revegetati on requirenents described belowin Section Ill. nust be
net .

As noted above, reconstruction, reclamation, and restoration measures are required for
the Lower Bypass area pursuant to this action, in part to ensure conpliance with the
standards regardi ng no net |oss of wetlands at the Warm Spri ngs Ponds

Il. CGeneral Reclanation and Revegetation Standards

The Warm Springs Ponds I nactive Area renediation requires excavation of contam nated
areas at the existing Lower Bypass channel and possibly in the area bel ow Pond 1, and
the consolidation and dry capping of contam nated areas, which will result in the
creation and nai ntenance of a disposal area within the Pond 1 berm Al of these areas
nust be reclainmed and revegetated. For those activities, the follow ng standards apply:

A The disposal unit and other reclaimed areas nust be covered with clean soil and
revegetated in an appropriate nmanner, consistent with the Tinber Butte renova
action and work plan, in accordance with the substantive provisions of 30 CFR
s[s] 816.111.

B. Reveget ati on of any excavated, capped in place area, disposal area, or other |and
area disturbed or addressed by this action nust conply with the substantive



standards of ARM s[s] s[s] 26.4.501(3)(a), .501(A)(1)(a), .520(4), .631, .638
.640(1), .644(1), and .761, and MCA s[s] s[s] 82-4-231 and -233

Dry Disposal Area within Pond 1 Standards.

The Warm Springs Ponds I nactive Area renediation requires the creation and nai nt enance
of a dry disposal area within the Pond 1 berm The constructi on and mai nt enance of
these areas nust conply with the fol |l ow ng standards:

A

V.

A

Al waste placed within the disposal areas nust be drained of free liquids, and
stabilized appropriately, in accordance with the substantive provisions of 40 CFR
s[s] 264.228(a)(2)(i), which is incorporated by reference into ARM s[ s]

16. 44. 702.

Cl osure of the disposal areas nust be done in such a manner as to mninize the
need for further nmaintenance and to control, mnimze, or elimnate, to the
extent necessary to protect public health and the environment, post-closure
escape of hazardous substances, hazardous constituents, |eachate, contam nated
run-of f or hazardous substance deconposition products to the ground water or
surface waters or to the atnosphere, all in accordance with the substantive
provi sions of 40 CFR s[s] 264.111, which is incorporated by reference into ARM
s[s] 16.44.702. This standard does not require an inperneable cap or liners.

Di sposal facility covers for the unit nust function w th m ni mum nai nt enance,
pronot e drai nage, and mnim ze erosion or abrasion of the final cover, and
accommodat e settling and subsi dence, in accordance with 40 CFR s[s]
264.228(a)(2)(iii)(B), (O, and (D, and 40 CFR s[s]264.251(c),(d), and (f) which
are incorporated by reference into ARM s[s] 16.44.702

The potentially responsible party must subnmit to the local |and use or zoning
authority a survey plat indicating the |ocation and di mensions of waste di sposed
of in each unit. Additionally, the Respondent must record a deed restriction, in
accordance with State law, that will in perpetuity notify potential purchasers
that the property has been used for waste disposal and that its use is
restricted, in accordance with the substantive provisions of 40 CFR s[s] s[s]
264.116 and .119, which is incorporated by reference into ARM s[s] 16.44.702.

The di sposal area nust be constructed in such a nanner so as to conply with the
general handling, storage, and di sposal requirements of 40 CFR s[s] s[s]
257.3-1(a), 257.3-2, 257.3-3, and 257.3-4, which are incorporated by reference
into ARM s[s] 16.44.702.

The potentially responsible party's waste can be di sposed of on its own property,
but the disposal areas nust not create a nuisance or a public hazard.

Addi tionally, the waste nust be disposed of outside of the 100 year flood plain
nmust be di sposed of in a manner which prevents pollution of the ground or surface
wat er, must contain adequate drai nage structures, and rust prevent run-off from
entering di sposal areas; and waste nust be transported to the disposal areas in
such a manner as to prevent its discharge, dunmping, spillage, or leaking, in
accordance with the substantive provisions of ARMs[s] s[s] 16.14.505 and .523
and MCA s[s] 75-10-214.

Wet closure cell standards

The wet closure cells nust be designed and operated so as to conply with the
structural integrity requirements of 40 CFR s[s] 264.221(g), which are
i ncorporated by reference into ARMs[s] 16.44.702



B. The potentially responsible party must submt to the local |and use or zoning
authority a survey plat indicating the |ocation and di nensi ons of waste di sposed
of in each unit. Additionally, the Respondent must record a deed restriction, in
accordance with State law, that will in perpetuity notify potential purchasers
that the property has been used for waste disposal and that its use is
restricted, in accordance with the substantive provisions of 40 CFR s[s] s[s]
264.116 and .119, which is incorporated by reference into ARM s[s] 16.44.702.

C The di sposal area nust be constructed in such a manner so as to conply with the
general handling, storage, and disposal requirements of 40 CFR s[s] s[s]
257.3-1(a), 257.3-2, 257.3-3, and 257. 3-4.

D. The potentially responsible party's waste can be di sposed of on its own property,
but the di sposal areas nust not create a nuisance or a public hazard.
Additionally, the waste nmust be di sposed of outside of the 100 year flood plain,
nmust be di sposed of in a manner which prevents pollution of the ground or surface
wat er, must contai n adequate drainage structures, and nust prevent run-off from
entering disposal areas; and waste nust be transported to the disposal areas in
such a manner as to prevent its discharge, dunping, spillage, or leaking, in
accordance with the substantive provisions of ARMs[s] s[s] 16.14.505 and .523,
and MCA s[s] 75-10-214.

V. Berm Strengt heni ng Standards

The berns within the Warm Springs Ponds Inactive Area will be renmedi ated by
strengt heni ng the berns agai nst floods and earthquakes. The berm strengtheni ng acti ons
nmust conply with the foll owi ng standards:

A The North South berm adjacent to Pond 1 and the new berm ext ensi on.

1. The berm which is an integral element of a high hazard dam system nust conply
with the criteria given in ARM s[s] 36.14.501, including conpliance with the
Maxi mum Cr edi bl e Eart hquake standards.

2. The berm which is an integral elenent of a high hazard dam system nust be able
to withstand the cal cul ated design flood (0.5 Probabl e Maxi mum Fl ood) in
accordance with the substantive provisions of ARM s[s] 36.14.502. The
reconstructed | ower bypass channel adjacent to this berm nmust be designed to
safely pass the design flood.

B. The Existing East-Wst aspect of the Pond 1 Berm

1. The berm nust store water and contam nated sedinments in a secure, thorough, and
substantial and safe nmanner, in accordance with the substantive provisions of MCA
s[s] s[s] 85-15-207 and 208.

2. The berm which is an integral elenment of a high hazard dam system nust conply
with the criteria given in ARM s[s] 36.14.501, including conpliance with the
Maxi mum Cr edi bl e Eart hquake standards.

VI. Gound Water Monitoring Standards

The Warm Springs Ponds Inactive Area renediation requires the nonitoring of ground water
at the ground water interception trench, to ensure conpliance with the ground water
standards described in the Contam nant Specific ARARs and Performance Standards Section.
Such activities nmust conply with the foll owi ng standards:



A Standards established in 40 CFR s[s] 264.97, which is incorporated by reference
into ARM s[s] 16.44.702, nust be conplied with. Only contam nants for ground
water identified in this ROD nust be nonitored.

VI1. Surface Water Monitoring Standards

Anbi ent surface water standards are required to be met by this renedial action, in the
manner described above. Adequate surface water nonitoring, to the extent such

noni toring does not exist as part of the Active Area nonitoring programor the Cark
Fork Basin nonitoring program nust be inplenmented to neasure conpliance with those

st andar ds.

4. OIHER LAVWS

In addition to the environnental or siting standards identified above, the State of
Mont ana has identified a list of other State | aws which shoul d be conplied with during
the conduct of site renediation and nai ntenance activities. These are:

l. To the extent applicable, noise levels for protection of onsite workers nust be
net, as described in ARMs[s] 16.42.101.

1. The Cccupational Health and Safety Act, 20 U S.C. s[s] s[s] 651 - 678, and
i npl enenting regul ati ons nust be conplied with. Particularly, 29 CFR Part 1926
and 29 CFR s[s] s[s] 1910.120 and . 132 rnust be conplied with. The Respondent is
required to subnit and follow a site specific Health and Safety Plan for conduct
of activities at the Warm Springs Ponds | nactive Area.

1. To the extent it is applicable, substantive provisions of the Montana Safety Act,
MCA s[s] 50-71-201 nust be conplied with.

V. To the extent applicable, the Enployee and Conmunity Hazardous Chemi cal
Information Act nust be conplied with, in accordance with the substantive
provi sions of MCA s[s] s[s] 50-78--202, -203, -204, and -305.

G ound Water Well Drilling and Monitoring

V. If ground water wells are determned to be necessary, well drillers nust be
licensed and registered as stated in ARMs[s] s[s] 36.21.402, .403, .405, .406,
. 411, .701, and .703.

V. G ound water wells must be | ogged and reported to the Department of Natural
Resour ces Conversation, as stated in MCA s[s] 85-2-516.

Water use rights

VI1. To the extent applicable, any renedial activities at the Warm Spri ngs Ponds
Inactive Area nust conply with the substantive provisions of MCA s[s] s[s] 85-2-301,
-306, -311, and -402, and MCA s[s] s[s] 75-7-104 and 875-506, and i npl enenting
regul ations found at ARM s[s] s[s] 36.16.104 - .106, and 26. 4. 648.

5. TO BE CONSI DERED

A list of docunments which EPA, in consultation with the State, relied on in assessing
potential risk at the Warm Springs Ponds area, or which may be relied on in reviewng
and approvi ng Warm Springs Ponds Inactive Area actions is included in the Warm Spri ngs
Ponds Active Area Record of Decision, and is incorporated by reference. EPA reserves
the right to supplenent this list at any tine.
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M. John F. \ardell

U S. Environmental Protection Agency
Drawer 10096, Federal Buil ding

301 South Park

Hel ena, Mont ana 59626- 0096

Dear M. Wardell:

Subj ect: MDHES Concurrence with Sel ected Renedy, Silver Bow Creek/Butte Area NPL Site,
Warm Springs Ponds | nactive Area

By this letter, the State of Montana, acting through the Departnment of Health and

Envi ronnent al Sci ences (MDHES), indicates its concurrence with EPA's selected remedy for
the Inactive Area of the Warm Springs Ponds Operable Unit, Silver Bow O eek/Butte Area
NPL Site. W expect to be able to provide concurrence with the Warm Springs Ponds

I nactive Area Record of Decision, but have not to date received a full draft document to
review We will need to review the final published docunent prior to concurrence with

t he ROD.

At this tine we are specifically concurring with the selection of Alternative 5, as
described in the Warm Springs Ponds | nactive Area Proposed Plan (March 1992), as the
selected renedy for this site. The conponents of the selected renedy include:

. Dry closure of the presently dry western portion of Pond 1;
. Wet closure of the presently wet eastern portion of Pond 1;
. Stabilization of the east-west bermof Pond 1 for maxi num credibl e earthquake

(MCE) protection;

. Upgrade of the north-south bermof Pond 1 for MCE protection and 0.5 probable
nmaxi mum fl ood (PMF) protection;

. Wet closure of the tailings |ocated bel ow Pond 1, by construction of a series of
| ow di kes, line addition, and fl ooding;
. G oundwat er interception by use of a trench in the existing MII-WIIow Bypass

channel at the |ower end of the wet closed area, with associ ated punpi ng



equi pnent to return intercepted groundwater to Pond 3 for treatnent;
. Extension of the 0.5 PMF fl ood-protection dike along the MI1-WII|ow Bypass;

. Construction of a new MII-WII|ow Bypass channel to the west of the extended
fl ood- protection dike

. Construction of a new channel to intercept flood runoff fromthe hills east of
Pond 1 and the area bel ow Pond 1; and

. I mpl ement ati on of a biological nonitoring programto establish a neans to
evaluate long-termrecovery of the pond ecosystem

MDHES has made this concurrence after careful consideration of all 11 alternatives that
were evaluated in detail. Several key considerations were wei ghed in our evaluation and
deci sion. They included environnental inpacts associated with renoval of saturated
tailings, the ability of wet closure to prevent nmetals nmobility in groundwater, specific
site conditions, such as the volune and quality of groundwater discharge to |ower Silver
Bow Creek, and the potential inpact of wet closure on resident and nigrant species using
t he ponds.

Based on our review, the follow ng conclusions were drawn. First, those alternatives
involving total renmoval of both Pond 1 and the area bel ow Pond 1 were rejected as
causi ng short-termenvironnental danage, having considerabl e uncertainties associated
with the inplenentability and the effectiveness of renoval of contami nation, and being
excessi vel y expensive. A decision regarding total renoval of Pond 1 and below is nore
appropriately tied to the final decision regarding ultinmate disposition of the entire
Warm Springs Ponds system Second, those alternatives involving dry closure of
presently-wet areas of Pond 1 and bel ow were rejected because of |oss of wetlands
habitat, the difficulty of constructing that portion of the renmedy, and uncertainties
related to the resulting nobility of metals in the saturated tailings to be dry cl osed
Third, the two alternatives utilizing wet and dry closure of Pond 1 and either renova
(Alternative 4) or wet closure (Alternative 5) were considered to be relatively equal in
terns of overall protectiveness and conpliance with ARARs. The final selection of
Alternative 5 was based on the follow ng rationale.

W concur with EPA and its consultants that, in this specific situation, wet closure
offers an equal reduction in contam nant mobility in conparison with renoval. Al though
we believe that certain uncertainties attach to either the wet-closure or the renova
option, we are convinced that, in this instance, wet closure involves |ess uncertainty
than renoval. Uncertainties associated with the renoval option include the difficulty
of construction in the saturated materials, the degree to which contam nated materials
can be cleaned out of the system using dredgi ng approaches, the manner in which cleanup
woul d be confirnmed once the renoval is conplete, the oxidation of presently-reduced
acid-generating naterials and potential associated increase in netals nobility in the
groundwat er, the type of surface conditions that would remain at the site once the
removal was conplete, and the extent of short-termdestruction of existing wetlands
habi t at .

Wt closure of the area below Pond 1 al so has some uncertainties attached to it.

Al though we are relatively sure that copper and zinc nobility can be effectively
control l ed by mai ntenance of high pH water in the wet-closure system considerable
question remains as to the reaction of arsenic to this new system Data from our
Streanbank Tailings and Revegetation Studies (STARS) indicate that the nore toxic form
of arsenic (Arsenic V) can becone quite nobile at pHin the range of 7.5 to 8. As the
remedy is inplenented we will need to observe closely both the pathway for transport and
potential receptors of arsenic contamnation within the Inactive Area. Wt closure is



al so thought to be a less irreversible alternative than renoval; if future nonitoring
indicates that wet closure is not working adequately, then another approach may be
possi ble at that tinme.

MDHES belief that wet closure can be an effective remediation in this instance is

| argel y dependent on the specific site conditions of the Inactive Area. These conditions
include the facts that a very limted anmount of groundwater appears to be discharging to
the lonwer MII-WIIow Bypass (and therefore the upper Cark Fork River) in this area,

m nor anounts of groundwater contam nation are found bel ow Pond 1 relative to what m ght
be expected beneath the tailings, and ARCO has proposed to install and operate

perpetual ly a groundwater interception trench downgradient fromthe wet closures. MHES
speci fically enphasi zes that the acceptance of wet-closure

approaches in this instance should not be considered precedent setting. Qther sites may
exhibit larger or nmore direct connection between the groundwater and surface water,
greater groundwater contami nation, or other site-specific conditions that may require

ot her renedi ati on approaches for saturated tailings, including renoval.

MDHES concurrence on this selected renedy is contingent upon satisfactory adherence to
conditions identified in the Proposed Plan and to be placed on ARCO by EPA in the Record
of Decision and subsequent RDY RA orders. These conditions include the follow ng:

1. Bi ol ogi cal monitoring of the site needs to continue while the wet closures are in
pl ace until presently-unanswered questions about the |ong-termeffect of
contami nation on the ecology of the resident wetlands speci es can be answer ed.
MDHES supports the devel opnent of a nonitoring programthat is directed to answer
speci fic research and deci si on-naki ng objectives and is well coordinated with
simlar efforts underway on the Cark Fork River and at other basin Superfund
sites. W insist that both MDHES and the Departnent of Fish, Wldlife and Parks
be fully involved in the devel opnent and inpl ementati on of that biol ogical
noni tori ng program

2. The reconstruction of the |ower portion of the MII|-WIIow Bypass shoul d be
undertaken in a nanner to enhance fishery habitat. That effort shoul d be
consistent with what will be undertaken this sumer in the upper Bypass, and
shoul d be coordinated with both MDHES and DFWP. We'd like to reiterate our
comment on the Active Area Final Renedial Design docunment noting that individuals
with appropriate expertise should be on site during channel reconstruction to
assure that appropriate fisheries habitat features are incorporated.

3. The eval uation of alternatives and the Proposed Pl an were based, in part, on the
provision that the existing east-west bermof Pond 1 will be strengthened to
provide protection fromthe maxi mumcredi bl e earthquake. The ARAR for earthquake
protection in the initial WSP ROD requires MCE protection for all Pond system
berms. ARCO apparently now questions the need to upgrade the Pond 1 east-west
berm and proposes to rely on the new berm bel ow Pond 1 to provide the required
eart hquake protection for the tailings contained within Pond 1. NMDHES believes
it essential to retain the MCE protectiveness requirenent for the Pond 1
east-west berm so that the buffer zone between the tailings in Pond 1 and the
Cark Fork R ver can be naintained. That buffer, including the groundwater
interception trench downgradi ent of the wet closures, would be lost in the event
of earthquake failure of the Pond 1 berm The groundwater interception trench is
critical to the success of Alternative 5 in handling groundwater contamn nation.
MDHES woul d |ikely evaluate differently the effectiveness of Alternative 5
relative to Alternative 4 if the probability for failure of the Pond 1 east-west
bermand mgration of Pond 1 tailings to the north were increased.



MDHES concurrence with the selected remedy is additionally contingent upon EPA
satisfactorily addressing the concerns of MDHES and the Departnent of Fish, WIldlife and
Parks in its final issuance of the Inactive Area ROD and the devel opnent of the RDRA
consent or unilateral order. These concerns include the follow ng:

1. Since the remedy selected in this action will require | ong-term maintenance to
assure that it provides continuing protection of human health and the
envi ronnent, EPA nust include conditions in the inplenenting orders that will
assure that adequate financial resources are available for any future nonitoring
and mai nt enance necessary, for as long as the renmedy remains in place.

2. The design, construction, and operation of the new MII-WII|ow Bypass and the
east hills flood interception channel should be done in such a nanner as to
m ni m ze sedi nent deposition in the upper dark Fork River. Sedinent |oading due
to construction over the past two years has been considerable. To mnimze future
sedi nent | oadi ng, every feasible, prudent sedinment reduction construction
t echni que shoul d be enpl oyed.

3. The draft Inactive Area Record of Decision that we have revi ewed does not discuss
conpl i ance nmonitoring for the anbient surface water quality ARAR EPA techni cal
staf f has suggested that conpliance cannot be required because upstream sources
fromMI|l and WI Il ow Creek surface waters or Qpportunity Ponds groundwater nay be
t he cause of nonconpliance. EPA has indicated that the only nonitoring required
woul d be for the Pond 2 discharge and the Inactive Area groundwater. NDHES
di sagrees with that approach. Conpliance with the anbient surface water quality
ARAR, presunably after conpletion of the Active Area shakedown period, is
fundanental to inplenentation of both the Active Area and the Inactive Area RODs.
It was our understanding that nonitoring for anbient water quality ARAR
conpl i ance was deferred in accordance with the Active Area ESD, but woul d be
pi cked up under the Inactive Area action. W believe it essential that
conpl i ance nonitoring for anbient surface water quality, at the downstream
boundary of the operable unit, be required at the conclusion of the shakedown
period. To understand the reasons for any exceedences of the anbient surface
water quality ARAR it would also be prudent to nonitor potential pertinent
source inputs to the system These include MIIl and W1 I ow O eeks, the Pond 2
di scharge, groundwater fromthe Qpportunity Ponds, groundwater fromthe Inactive
Area, and groundwater fromthe Active Area. Wthout monitoring for anbient
surface water quality conpliance, we have no way of know ng for sure whether
surface water |eaving the operable unit neets the ARAR Wthout nonitoring the
additional inputs |isted above, especially the three potential groundwater
inputs, we will not know the sources of exceedences.

4. Al though ARCO has committed verbally to some sort of denonstration renediation
work in the area between the Inactive Area and the Governor's Cark Fork R ver
Denmonstration Project, the draft RODis silent on this natter. As we have
consistently stated in our comrents regarding the Inactive Area, acceptance of
Alternative 5 as the selected remedy is contingent upon inplenentation of
denonstration renedi ati on work downstream of the new y defined operable unit
boundary, in a tinely manner, to avoid inpacts fromstormevent runoff on the
upper dark Fork River near the Governor's project. W believe that such a
comm tnent should be made in witing by both EPA and ARCO and an appropriate
nmechani smset up to design, approve, conduct and oversee the sel ected project.



MDHES concurrence in the selected renedy will not extend to alterations or nodifications
that may be nade in the Record of Decision without consultation with and the consent of
MDHES. MDHES concurrence al so does not extend to EPA decisions during the design,

i mpl enent ati on, enforcenment and review phases off subsequent renedial actions at the
Warm Springs Ponds I nactive Area unl ess such decisions are made with MDHES consent.

VDHES appreci ates the opportunity to work with EPA in the devel opnent and i npl ementation
of a renedy for the Warm Springs Ponds Inactive Area. W |look forward to working with
you during remedi al design and remedial action. |If you have any questions regarding this
letter, please feel free to call ne.

Si ncerely,
Denni s |Iverson, D rector
cc: denn Phillips, DFW

Duane Robertson, SHWB
Nei | Marsh, SHAB



