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16. Abstract (Continued)

.he selected remedial action for this site includes excavating and smelting 55,150 cubic
yards of soil and/or sediment from all four process ponds and multi-media monitoring
after individual remedial activities are implemented at three of the process pond areas.
Process pond remediation :activites include replacing the speiss granulating pond with a
tank and a secondary containment facility and replacing the pit with a lined facility;
replacing the settling system at the acid plant water treatment facility with a closed

~ circuit filtration treatment system; in-situ co-precipitation of the process wastes from
the Lower Lake, replacing the Lower Lake with two steel tanks to contain process wastes,
and constructing a lined pond for emergency containment of storm runoff. If pilot-scale
testing of in-situ co-precipitation proves to be impractical, a contingency plan will be
implemented, which includes treatment of Thornock Lake water at an onsite water
treatment facility to removal metals, followed by discharge to a POTW. The estimated
present worth cost for this remedy is $9,644,500 which includes an annual O&M cost of
$611,200. :
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RECORD OF DECISION
DECLARATION

East Helena Smelter Site
Operable Unit 1; Process Ponds

East Helena, Montana

STATEMENT OF BASIS AND PURPOSE

This decision document presents the selected remedial action for
the Asarco smelter process ponds, an operable unit of the East
Helena Smelter Site, in East Helena, Montana, developed in accor-
dance with the Comprehensive Environmental Response, Compensation,
and Liability Act of 1980 (CERCLA), as amended by the Superfund
Amendments and Reauthorization Act of 1986 (SARA), 42 USC Sec.
9601-9675 and the National Contingency Plan (NCP), 40 CFR Part 30C.

_This decision is based on the administrative record for the site.®

By signature below, the State of Montana concurs in this Record of
Decision (ROD). All determinations reached in the Record of Deci-
sion were made in consultation with the State of Montana, which has

participated fully in the development of this Record of Decision.

*The administrative record is available for public review at the
U.S. Environmental Protection Agency, 301 SouthlPark, Helena,
Montana, 8 a.m. to 5 p.m., Monday through Friday.

1



ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous substances from this
site, if not addressed by implementing the response action selected
in this ROD, may present an imminent and substantial endangerment

to public health, welfare, or the environment.

DESCRIPTION OF THE REMEDY

This response action is the first such action at the East Belena
Smelter Site. 1In 1987, the site was segregated into five operable

units:

Process ponds and fluids

. Groundwater
. Surface water, soils, vegatation, livestock, fish, and
wildlife

J Slag pile

Ore storage areas

Also in 1987, EPA 1den£ified the process ponds as the first
operable unit for remedial action under an accelerated schedule.

Existing data indicated that the process ponds were the most



significant and well characterized sources impacting the ground-

water, both on and off the plant site.

The response action selected by the Environmental Protection Agency
was developed as a remediation strategy for cleanup of the process

ponds. The process ponds consist of four discrete areas:
. Lower Lake
* Speiss granulating pond and pit
. Acid plant water treatment f;cility

. Former Thornock Lake

Each of the four process ponds poses near- and long-term public
health and environmental threats of varying magnitude. The res-
ponse action for each process pond is described briefly below, and
in greater detail in the Decision Summary. The response actions
selected will eliminate future contact between process waters and
the}underlying soils and groundwater. Soils and sediments from all
four process pondsAwill be excavated and treated by onsite smelt-

ipg.‘ Other major components of the selected remedy include:
LOWER LAKE

* Replace Lower Lake with two large steel tanks as the plant’sv

primary holding facility for process waters



o Treat Lower Lake water in place by coprecipitation of mertals

and arsenic

| - Construct lined, contained drying pads for saturated
sediments
. Excavate the most highly contaminated sediments and treat by

smelting onsite. It is estimated that approximately

45,000 cubic yards (wet volume) of contaminated sediments
will require excavation; however, the actual voluﬁe will not
be known until additional sampling is conducted in the
remedial design phase and actual excavation is underway.
After drying, the sediment volume will be reduced to

18,000 cubic yards of sediments which will be smelted.

. Construct a lined pond for emergency containment of storm

runoff

SPEISS GRANULATING POND AND PIT

e Replace existing pond with tank and secondéry containzent
facility |

. Replace existing speiss granulating pit with a new, lined
facilicy



E#cavate soils and treat by smelting onsite. Apptoximatelf'
3,700 cubic yards of contaminated éoiis will be excavated
and treated; however, the actual volume will not be known
until additional sampling is conduéted in the remedial

design phase and actual excavation is underway.

ACID PLANT WATER TREATMENT FACILITY

FORMER

Remove existing settlidg dumpsters and pond

Excavate contaminated soils and return the metals to the
process by which they were generated by smelting onsite.
Approximately 6,250 cubic yards of contaminated soils will
require excavation; howéver, the ACtual volume will not be
known until additional sampling is conducted in the remedial
design phase and actual excavation is underway. . This
includes both sediment drying areas for the acid plant water

treatment facility.

Replace existing settling dumpsters and pond with closed

circuit filtration treatment system
THORNOCK LAKE

Excavate sediments and treat by smelting onsite.
Approximately 200 cubic yards of contaminated sediments will

be excavated and smelted} bowever,_the actual volume will 



not be known until additional sampling is conducted in the

remedial design phase and actual excavation is underway.

CONTINGENCY REMEDY

The selected remedy involves innovative technology with respect to
treatment of water in Lower Lake. Smail-scale laboratory tests
-have shown promising results for precipitating arsenic and metals
in place. This coprecipitation process is expected to be success-
ful 1in reducing the concentrations of metals and arsenic to accept-
able levels. Bowever, because large scale ﬁgsting has not been
conducted, a more proven water :reatment process is included in

this Record of Decision as a contingency remedy.

~If pilot scale testing of in situ coprecipitation methods proves
this innovaﬁive technology to be impractical or inadequate, the EPA
will require construction of a water treatment facility on the
smelter site that would be Capa51e~o£ removing metals and arsenic
to prescribed standards for discharge to a publicly-owned waste

water treatment plant.
DECLARATION
The selected remedy and the contingency remedy are protective of

human health and the environment, comply with most Federal and

State requirements that are legally applicable or :elevant-and



appropriate to the remedial action, and are cost-effective. The
legally applicable or relevant and appropriate requirements (ARARS)
with which the selected remedy does not comply are hereby waived
(Refer to Chapter 10 of the Decision Summ#ry, "Statutory Determina-
tions"). This remedy utilizes permanent solutions, alternative
treatment, and resource recovery technologies to the maximum extent
practicable and satisfies the statutory preference for femedies
that employ treatment that reduces toxicity, mobility, or volume as
a principal element. Because this remedy will result in hazardous
substances remaining onsite above health-based levels, a review
will be conducted within 5 years after commencement of remedial
action to ensure that the remedy continues to provide adequate pro-

tection of human health and the environment.

Q —— %.u—— | Aou. vu (§

James_inéghé};} J Date
Regional Administrator (Region VIII)
U.S. Environmental Protection Agency

Signature:

In Concurrepnce:
/ (/va—;——’ ETYE
Donald E?’?izzini, Directé;J Date

Montana Department of Health and
Environmental Sciences

BOIT727/012.50/ jms



RECORD OF DECISION
SUMMARY

1 DESCRIPTION OF SITE

The East Helena Smelter Site is located in the community of
East Helena, in Lewis and Clark County, Montana (seé '
Figure 1-1). The site is the location of a primary lead
smelter that has operated for 100 years and has also
recovered zinc during much of its existence. The plant
site, occupying approximately 80 acres, is owned and
operated by Asarco, formerly American Smelting and Refining
Company, and the sources of contamination are from within

the plant site.

The coﬁmunity of East Helena has a population of 1,676
accbrding to the 1980 census. Approximately 3 miles to the
west 1s the City of Helena, with a population of over
35,000. Residential areas of East Helena are within

-1/4 mile of the main area, separated from the site by U.S.
Highway 12 and a rail line. |

The site is located in the_Helena Valley of western Montana.
Seasons typically consist of cold winters, warm summers with
moderate thunderstorm activity, and a fairly consistent wet

spring. Much of the moisture in tﬁe area comes in the form

- of late Spriﬁg and égrly'summer rain, and there are sig-

nificant winte; snow accumulations at higher elevations in

l-1



To Great Falls - -

ASARCO EAST HELENA
PLANT LOCATION

SCALE: 1° = 3 miles (approx.)

N;RTH

Figure 1-1. Location Ma



- the mountains peripheral to the Helena Valley. Annual pre-

cipitation averages about 10 inches in the Helena area.

The East Helena Smelter Site is adjacent to Prickly Pear
Creek. The site is underlain by unconsolidated alluvium
depositéd by the ancestral Prickly Pear Creek. The alluvial
deposits have variable permeabilities and consist of layers
and mixtures of cobbles; gravel, sand, silt, and ;lay;
Underlying the alluvium and present exposures west and north
of the site are fine-grained Tertiary volcanic ash tuff de-
posits, having low permeabilities, and havingkweathered to a
fine-grained clay in some locations. Surface water and
groundwater in the area flow from south to north, exiting in
the northeastern corner of the Helena Valley into Lake |

Belena.

The sources of contamination at the site are primary and
fugitive emissions and seepage from process ponds and
process fluid circuitry. The affected media include under-
lying soils, groundwater, surface water, vegetation, live-
stock, fish, and.cthér Aquatic organisms, wildlife, and the
air of the Helena Valley. The effects of the contamination

have been measured over a 100-square-mile area.

The ‘areas covered by this ROD include the process ponds:
Lower Lako, the spéiss granulating pond and pit, the acid
plant water treatment facility, and former Thormock Lake.

Their locations are shown in Figure 1-2.

1-3



eiss Granulating Pond

(-3

AP AN
%

=
b

Acid Plant
Sediment

!
o S
(Y
.
.
o’

: nwo .
2 Ct 2 X
Y v
- m
D.\ ol Vn.:.nru
@ d © Y
(1 4 & v e
() . —

Process Pond Location Ma

Figure 1-2

TR Kotk

T

- K — -

A
—

n—

=

Drying Areas

% Process fFluids
Removed to a
Steel Holding

' K-) Process Pond



Lower Lake collects and stores water utilized in the main
smelter process water circuit as well as storm water runoff.
The speiss pond stores water that is used in the speiss pit
to cool the hot speiss from the dross plant as part of a
granulation process. The acid plant water treatment
faéility removes particulates from the scrubber fluid.
Former Thornock Lake was used to settle suspendgd solids
from the main ?rocess water circuit. In Ocﬁober 1986, the
lake was replaced by a tank and the lake is no longer in

use.

The primary contaminants are arsenic and heavj'metals in ch§ 
process fluids beneath the process ponds which are in turmn :
the principal sources of groundwater contamination at the
site. The stratigraphy underlying Lower Lake consists of 1
to 3 feet of artificially deposited sludge and partially
'suspended silt and clay, underlain by 13 to 15 feet of fine-
grained sediments. Concentrations of arsenic and metals in
Lower Lake sediments are the highest in the upper 1 to 3
feet and’generally decrease with depth.  Strata near the

. speiss granulating pond and pit and the acid plant water
‘treatment facility consist predominantly of gravels and
cobbles in a'sandy silt matrix. Arsenic and metals con-
centrations are higher near the surface and generally
decrease with depth with some increase in the saturated
zone. Former Thornock Lake bottom sediments_genérally

consist of fine-grained, plastic organic clay with elevatgd

1-5



‘concentrations of arsenic and metals, and are underlain by
coarse-grained sand, gravel, and cobbles. Arsenic and

metals concentrations decrease with depth.

BOIT727/001.50/3a4
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2 SITE HISTORY AND ENFORCEMENT ACTIVITIES

2.1 SMELTER OPERATIONS

The Asarco smelter began operations in 1888 and currently
processes ores and concentrates from around the world. 1In
1927, the Anaconda Company constructed a plant adjacént to
the lead smelter for the purpose of recovering zinc from the
smelter’s wﬁste slag. This zinc planc-was purchased by
Asarco in}l972, but operations were discontinued in 1982.

In 1955, the American Chemet Corporation comnstructed a paint
pigment plant adjacent to the smelter; it is still
operating. Both Anaconda, which is now a division of the
ARCO Coal Company, and American Chemet Corporation have been
identified as potentially responsible parties (PRPs) at this

site, in addition to Asarco.

0 STIG
The site was the focus of several environmental investi-
.gations prior to its listing on the National Priorities List
(NPL) in 1983. The following studies have been prepared for

the site:

. A joint EPA-State Air Quality Bureau (AQB) study
in 1969 of arsenic, lead, zinc, and sulfur dioxide

2-1



emissions, followed by monitoring and sampling

studies through the mid-1970s

. A 1969 study of contaminants in soils in the
smelter area by the United States Geological
Survey (USGS) |

. Asarco’s annual soil and vegetation surveys con-

ducted between 1974 and 1983

. A 1972 area environmental pollution study by the
EPA, which included vegetable samples from local

gardéns

Many of the studies conducted at the site were intended to
measure compliance of the smelter with state and federal
emissions and air quality standards. Monitoring conducted
by the state in 1972 revealed that sulfur dioxide (SO,)
exceeded ambient air quality standards. In 1974 the state
held hearings with the industrial contributors to work
toward developing control strategies to redﬁce'SO, in
emissions and ambient air. Between 1974 and 1977, an acid
plant was built by Asarco to control SO, emissions.
Subsequently, lower SO,'levels were measﬁred in the smelter
| vicinity. During 1978 and 1980, SO, standards were violated
occasionally. A tall stack was added ﬁo the blast furmace
~baghouse in 1981 to generally prevent stack gases from

impacting areas close to the smelter where most people

2-2



reside. The smelter has been in continual compliance with
state and federal Ambient Air Quality Standards for sulfur
dioxide since 1983.

2.3 BLOOD-LEAD STUDIES

The Montana Department of Health and Environmental Sciences
' (MDHES) and the National Centers for Disease.Control (CDC)
in Atlanta conducted the first blood-lead studies of resi-
dents in the area in 1975 to determine if their blood-lead
levels exceeded action levels. An action level is a level
at which, based on available information, a contaminant is

considered to be a human health risk.

The CDC’'s action level for blood-lead has been reduced over
time. The level was 30 micrograms of lead per deciliter‘of
blood at the time of the 1975 testing. It was changed to 25
micrograms per deciliter in 1984 to reflect new evidence on.
health risks from lead poisoning. The 1975 blood-lead
studies of children were éonducted prior to installation of
air pollution equipment at the smelter by Asarco. The CDC
has indicated that another reductioa in the action level is
forthcoming. The Lewis and Clark County Health Department
conducted additional blood-lead studies in 1983. Blood-lead
studies were also conducted for Asarco in 1987 and 1988 by

the county health department. Asarco is considering addi-
tional blood-lead studies in the future. These studies will
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be carried out at different times of the year to determine
whether blood-lead levels vary during different seasons of

the year.

The 1975 study found that 34 percent of the 90 children
tested had blood-lead levels above the action level. The
1983 study, performed after Asarco installed air pollution

_ control equipment at the piant, disclosed only one of

396 children above the action level. According to CDC,
after retesting,_that child’s blood-lead level was found to
be below the action level. However, if the action level had
been 25 micrograms per deciliter in 1983, 6 children would
have been abové the action level. The CDC concluded that
the blood-lead levels of all other children tested showed no

cause for public health concern.

The results of a recent study, performed by Asarco between
October and December 1987, indicated that four out of the
.363 residents tested (including approximately 50 adult
‘women) had blood-lead levels above the action level of 25

micrograms per deciliter.

~

.4 SUPE S ON_WORK_AND ORCEMENT ACTIVITIES
There have been two Administrative Orders on Consent entered

into with Asarco for activities at the East Helena smelter

site:
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. Docket number CERCLA VIII-84-006: Phase 1
remedial investigations of surface water and

groundwater, and site endangerment assessment

. Docket number CERCLA VIII-89-10: Phase II
remedial investigations, endangerment assessment,
and feasibility study of all contaminated media at

this site

General Notice Letters and Requests for Information, pur-
suant to 104(e) of CERCLA were sent to the American Chemet
Corporation on February 23, 1987, and to the Arco Coal Com-
pany on March 12, 1987.

The administrative record, available for public review at
the EPA (301 South Park, Helena, Montana), contains a
complete documentation of administrative orders for the
site. The site was listed on the National Priorities List
(NPL) of Superfund siﬁes in September 1983. The events that
led to the site’s listing on the NPL included findings of
contaminated soils in East Helena residential areas,
elevated metals leveis in the air, and contaminated process

ponds over shallow ground water near the plant.
The EPA began its Remedial Investigatiod (RI) field work in

May 1984. Thé resulting Phase I RI data report for soils,

vegetation; and livestock was released in May 1987. Asarco
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begah the field work for its water resources investigation
in November 1984, including studies of groundwater, surface

water, process ponds, and the process fluids circuitry.

The EPA and Asarco released the results of their RI studies
about the possible effects of site contamination on soils,
plants, livestock, and water resources in June 1987. The
studies showed metals and arsenic contamination in ‘soils,
plants, liveétock, surfaée water, and groundwater. The EPA
determined that Asarco’s water resources investigation and
report were inadequate in defining the nature and extent of
surface and groundwater contamination. Therefore, Phase II

studies were ordered by the EPA.

Both study phases indicate the contamination to be greatest
in all media nearest the smelter. Arsenic and lead were
found at elevated concentrations in Prickly Pear Creek.
Contamination was found occasionally in some Prickly Pear
Creek samples at levels above federal drinking water
standards. Blood-lead -arsenic, -cadmium, and -zinc levels
in eight cattle hefdélfrom near the smelter were found to be

higher than in a control herd tested for comparison.

Asarco Has completed the Phase II studies of surface and
groundwater, soils, vegecation; and livestock. The feasi-
bility study for the process ponds operable unit was pub-
lished by Asarco in August 1989. All Phase I and Phase II
RI reports, the feasibility study for the process ponds, and
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other pertinent documents and data relied on for this ROD

are contained in the Administrative Record for this site.

Special Notiée:for'remedial design and remedial action as
described in Section 122 of CERCLA has not yet been provided
to the Responsible Party. The EPA anticipates issuing
Special Notice approximately 2 weeks subsequent to finaiiza-
tion of this Record of Decision. Negotiations are predicted
to commence shortly thereafter and culminate in a judicial
consent decree for implementation of remedial design and

- remedial action, recovery of all past EPA expenditures
related to the site, and provision for ongoingAréimbursement
for oversight costs. The consent decree should be’
formalized no later than 120 days after issuance of Special

Notice.

BOIT727/002.50/ jms
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3 COMMUNITY RELATIONS ACTIVITIES

To date, the EPA and MDHES have initiated several community

relations activities at the East Helena Smelter Site. These

include:

Preparation of a community relations plan in 1984

and revisions of that plan in 1988
Preparation and distribution of fact sheets
Holding several public meetings

Onsite interviews with residents and officials

regarding community concerns about the site

Joint EPA and MDHES meetings with the media to

update them on current and future events

Periodic meetings with local and state officials
to discuss the status of EPA and MDHES activities

Formation of a citizen’s advisory group, the East
Helena Superfund Task Force, as a result of the
need for discussions between the task force and
the EPA, with numerous meetings having been con-

ducted



° Esta. _ishment of an information repository at
EPA’'s offices in Helena to make site-related docu-

ments available to the community
® Progress reports to community members

o  Additional information concerning community rela-
 tions is available in the Responsiveness Summary
(Appendix A)

Asarco has participated extensively with the EPA and MDEES
in community relations activities such as public meetings

and press releases.

The EPA and MDEES have maintained an active community
relations program during RI/FS activities. Local media,
“inélﬁding Helena television station KIVE and the Helena
newspaper, The Independent Record, have regularly covered
site issues and concerns. Fact sheets or project updates
were prepared at ﬁatious stages to inform East Helena |
residents of the status of site activities. The EPA and

: MDHSS cohducted interviews of local officials and residents
to de;efmide the ‘adequacy of the agencies’ information

distribution system.
An adminiécfaﬁive record has been established for the East

- Helena SﬁeltérfSite. The record is available near the site

in the docket review room of the U.S. Eavironmental
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" Protection Agency’s Montana Operations Office, 30l South

Park, Helena, Montana. Records at this location may be -

reviewed during normal business hours.

To assure that interested persons, including potentially

responsible parties, were given the opportunity to par-

ticipate in the development of the East Helena Smelter Site

administrative record, the following actions have been

taken:

Pursuant to Section 117(a) of CERCLA, a Proposed
Plan for remediation of the process ponds was made
available to East Belena citizens, legislators,
potentially responsible parties, and other
persons. The plan summarized the RI/FS process,
described the response action alternatives, and
provided a brief analysis of the alternatives
preferred by the EPA and MDHES. The ?roposed Pladv
was mailed to persons on the EPA.mailing list,
published in the local newspaper, and made avail-
able at the Helena office of the EPA and MDHES.
Notification of the availability of the plan was
made by newspaper notice in the Helena Independent
Record on August 30 and 31, and on September 1,
1989.

Concurrent with distribution of the Proposed Plan

was the initiation of a 21-day public comment
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peric. to allow persons to provide official

comment on the FS and the proposed plan for the

process ponds.

To provide another opportunity for public comment
and discussion on the Proposed Plan and other East
Helena Smelter Site issues as necessary, a public
meeting was held on September 12, 1989, in the |
East Helena Firehen’s Recreation Hall. The date,
time, and place of this public meeting was
published in the Proposed Plan. Also, public ser-
vice announcements were broadcast as news items on

the local radio and television stations.

Verbal comments and questions were noted during
the meeting. ' In many instances, responses were
immediately supplied to the public at the meeting.
Written comments were accepted for the dur#tion of
the public comment period. A response has been
prepared for each of these written comments. The
comments, questions, and fesponses are contained
in the Responsiveness Summary attached to this

document.

The EPA has published this Record of Decision as a final
plan for remediation of the process ponds. Included in this
final plan 4{s a discussion of any significant changes from

the Proposed Plan, and responses to each of the significant
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comments or questions submitted during the pubiic comment
period. Announcement of the availability of this ROD will
be made by notice in the local newspaper. -This ROD will be
made available for review in the public repository, and for

review and copying at the EPA office in Helena, Montana.

The availability of technical assistanéé'grants for citizen
groups was publicly noticed in various-ﬁontana newspapers
during 1988. Further_notice was verbally issued in East
‘Helena during a presentation to the East Helena Superfund
Task Force, a citizens' advisory group of five people. - No

grants were requested or awarded for this action.

BOIT727/003.50/jai
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4 SCOPE AND ROLE OF RESPONSE ACTIONS

4.1 OPERABLE UNIT IDENTIFICATION

In 1987, the East Helena Smelter Site was éegregated into
five operable units. The purpose of the operable unit

approach was to expedite remedial investigation and feasi-
bility studies on well-characterized units. The operable

units at the East Helena Smelter Site are:

Process ponds and fluids
J Groundwater

. Surface water, soiis, vegetation, livestock, fish,

and wildlife
o Slag pile
* Ore storage areas

The potential interactioms gﬁong these operable units were
evaluated. The interactions were evaluated fromAthe per-
spective of how the remedial action taken on each operable
unit would affect the subseqdént remediation of other units.
Some iﬁteractions of operable units in this final list were

identified; however, by proper planning and scheduling, any
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potential inconsistencies can be minimized. The separation
of the site into these five operable units will allow for

faster action on those units that are well-characterized.

The process ponds are known to be the primary sources of
groundwater contamination and can be remediated separately
from other sources. The extent and degree of groundwater
contamination, although potentially caused by several
sburces, can be remediated aé a separate unit with some con-

sideration of how it interacts with the process'ponds,

The ore storage areas and the slag pile represent distinct

- sources of céntamination, and although they have some common
exposure path&ays, they can be remediated as separate
sources. The contaminated offsite surface soils represent
the major contaminated media from the smelter’s air emis-
sions and represent a logical operable unit containing not
only the contaminated su:face soils and surface water, but
also the vegetation, livestock, wildlife, and aquatic life
contained in the study area. The following subsections

present a brief description of each‘oﬁerable unit.

4.1.1 PROCESS PONDS AND FLUIDS

The process ponds operable unit includes Lower Lake, former
Thornock Lake, the speiss granulating pond and pit, and the

~acid plant water treatment facility. For each process pond,

the operable unit includes the ptocess water and
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contaminated sediments and soils under each pond to the
depth that they are a source of groundwater contamination or

intersect with groundwater.

The groundwater operable unit includes all groundwater that
has‘been contaminated above levels posing a threat to public
health or the environment, or levels exceeding applicable or
reievanc and appropriate requirements. This unit also
includes the sediments above and below the aquifer that have
~ elevated heavy metals concentrations caused by attenuation
~of metals from the groundwater or surface water as it passed

through the sediments.

4.1.3 SURFACE WATER, SOILS, VEGETATION, LIVESTOCK,
FISH, AND WILDLIFE

This opérable unit includes all contaminated surface soil
both on the Asarco site as well as offsite. Also included
are contaminated surface water, vegetation, livestock,

aquatic life, and wildlife.
4.1.4 SLAG PILE
‘This operable unit includes the slag pile and any con-

taminated soil under the slag pile. The primary potential

impact on other operable units is the potential of
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groundwater contamination from the slag piles. Current

investigations will determine if this is occurring.
4.1.5 ORE STORAGE AREAS

This operable unit includes the ore storage areas and any
contaminated soils under the paved or unpaved portions of

the storage areas.

4. SPONSE ACTIONS

The EPA has identified the process ponds as the first
operable unit under the accelerated schedule. Existing data
indicate that process ponds were the most significant and
well-characterized sources of contamination impacting the
groundwater. The process fluids circuitry will be addressed
in the Comprehensive Remedial Investigation/Feasibilicy |
Study (RI/FS) to be completed in the fall of 1989.

This ROD details the remedy selection process for the
process ponds consisting of four areas: Lower Lake, the
speiss granulating pond and pit, the acid plant water treat-
ment facility, and former Thornock Lake. The Process Ponds
RI/FS was conducted in accordance with the Comprehensive
RI/FS Work Plan. The RI/FS activities were performed by
Asarco with overéight by and approval of the United States

Environmental Protection Agency under the authority of the



ComprehensiQe Environmental, Response, Compensation, and
Liability Act (CERCLA) and the Superfund Amendments and
Reauthorization Act of 1986 (SARA) .

The response actions selected for implementation at the
process ponds are designed to: alleviate the primary
threats to public health and the environment, prevent
current or future exposure to the contaminated soils, and
reduce cpnc#minant migtation into the groundwater. This
operable unit will be the first respbnse action for this
site, it will be cost-effective, and it will be consistent

with the permanent remedy for all operable units.

BOIT727/004.50/jms
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5 SUMMARY OF SITE CHARACTERISTICS

2.1 CONTAMINATION SOURCES

There are five potential sources of contamination at the
East Helena Smelter Site: smelter air emissions, the slag
- pile, ore storage areas, process ponds, and process fluids.
The contaminants of primary concern are arsenic, cadmium,
lead, copper, and zinc. Contamination from the plant has
been found in air, surface soils, ground&ater, and surface
water. Dissolved arsenic in the shallow groundwater under
portions of East Helena has been measured at approximately
1.2 mg/L. Contamination from these media has affected
humans, livestock, vegetation, and fish, although the
effects have not been fully defined. Under certain con-
ditions, heavy metalé contamination can lead to several
human health problems including central nervous system
damage, kidney‘disease. and cancer. Analytical data for
water and sediments are shown in Table 5-1 and Figure 5-1,
respectively. Locations of sampling points are shown in
Figure 5-2.

Several ponds at the site are used for storing water from
Prickly Pear Creek as well as for retention of. process

water. This ROD addresses four major process fluid ponds:
Lower Lake, the speiss granulating pond and pit,'the acid
plant water treatment facility, and former Thormock Lake

(refer to Figure 1-2).



RANGES AND AVERAGE VALUES OF ARSENIC, CADMIUM, AND LEAD IN THE SPEISS

Table 5-1

POND/PIT, ACID PLANT, AND LOWER LAKE PROCESS FLUID CIRCUITS.

(1984-1987)

Arsenic Cadmium Lead
Location Ranye Average Range Average Range Average
Speiss Pond/Pit
sp-1 Total 595 3750 1690 | - 0.018 3.9 0.69 0.25%57 - 24 4.45
Dissolved 55 3713) 1494 0.005 - 1.1} 0.27 0.018 - 0.061 0.020
SP-2 Total 2850 3800 3329 <0.004 - 0.)00 0.152 0.15) 1.750 0.951
: Dissolved 3650 3733 36911 <0.004 -0.107 0.055 <0.0)0 - 0.076 0.05)
Acid Plant
AP-1 Total 0.04) 0.41 0.19 0.000 - 0.205 0.080 0.156 - 0.43) 0.298
(Input process Dissolved 0.035 - 0.354 0.16 | 0.0038 - 0.15) 0.057 | 0.0062 -0.0166 0.045
line to Lower Lake)
AP-2 Total 1625 3475 2477 37.5 - 550 228 8.42. - 843 109
(Treatment Dissolved 1625 2920 2369 37.5 - 550 211 6.75 - 25 15.6
facility inlet)
AP-) Total 17 2).) 19.6 0.405 - 1.78 0.858 1.6) - 4.06 2.1
({Treatment outlet) Dissolved 15.1 18.8 17.8 0.029 - 0.451 0.2)) 0.01 - 0.045 0.025
Lower Lake
LL-1 " Total 14.7 25.0 211 0.408 5.09 2. 0.9) 48.) 26.7
Dissolved 15.) 2).5 17.6 0.051 2.76 1. 0.004 0.5)8 012
LL-2 Total 15.6 20.6 19.1 0 194 1.62 0.01 1.1 2.45 1.7
Dissolved 14.06 19.95 17.2 0.016 0.476 0.250 0.00) 0.029 0.01 .
Lower Lake Total 10.95 J6 0 19.9 0.225 2.05 1.05 1.25 24.7 . 5 1l
Process tluid pDissolved 8.25 29.0 17.2 0.175 0.1750 0.J39 | Q.022 ) 0.2]9 0.08

Note:

Source: ESE, 1988

All concentrations are

in milligrams per liter.
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5.1.1 LOWER LAKE

Lower Lake collects and stores water used in the main plant
process circuits and runoff from the plant site. The pond
is approximately 7 acres in surface area and has a capacity

of about 11 million gallonms.

Lower Lake process waters contain up to 25 mg/L total
arsenic and 48 mg/L total lead. Concentrations of other
metals in the process waters are similarly elevated. The
bottom sediménts of Lower Lake contain up to 2,800 mg/kg
atsénic and 15,000 mg/kg lead. Coﬁcéntrétions of other ele-
ments in the bottom sediments are similarly elevated and
‘these concentrations decrease with increasing depth (refer
to Figure 5-1). The EPA has classified such bottom deposits
in surface impoundments at all lead smelters as a hazardous

waste.
5.1.2 SPEISS GRANULATING POND AND PIT

The speiss granulating'pond.prdvides storage for water used
to cool the hbt Speiss from the dross plant. .During speiss
}-granulation. molten material is allowed to flow into the
pit. Water pumped frdm the'sﬁeiss.pond is fed through
sprayerszqnto the hot speiss material in the pit.
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The water then drains through a 12- to lé4-inch-diameter mild
steel pipe back to the speiss granulating pond. This Qater
is again recirculated dﬁring the granulating process. Plant
process water from Lower Lake is added to the pond when
makeup water is needed. The speiss granulating pit was con-
structed on the original concrete slab on the ground floor
of the dross reverb building. Mild steel plating was used
to make an enclosure for this pit. The speiss granulating
pond is lined with 8 inches of concrete and is approximately
20 by 70-£eet'with a maximum depth of 4 feet. 1In August
1988, a high density polyethylene (HDPE) liner was installed

over the concrete in the speiss pond.

Soils under the speiss granulating pond and pit contain up
to 1,750 mg/kg arsenic and 5,500 mg/kg lead. Concentrations
of all elements decrease with increasing depth. Dissolved
arsenic in saturated soils under this area is as high as

700 mg/L.
5S.1.3 ACID PLANT WATER TREATMENT FACILITY

The acid plant water treatment facility"consists of a wooden
trough fldid transport system, five particulate settling
dumpsters, and a 68- by 35- by 9-feet-deep settling pond.
The facility is used to remove particulates from the

scrubber fluid which is then recirculated to the scrubbers
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or the sinter plant. A concrete pad underlies the five in-
line dumpsters. There are no berms around the pad, and
fluids leaking onto the pad spill over bnto the ground sur-
face. The wooden trough transport system is underlain by
concrete and the natural ground surface. The settling pond
is lined with concrete which is protected from the acidic
‘process fluids by an asphalt liner. Soils under the acid
plant contain up to 12,000 mg/kg arsenic and lé,OOO.mg/kg
lead. Concentrations of all elements decrease with increas-
ing depth; however, the soils under the acid plant differ
from soils and sediments under the other process ponds by
exhibiting characteristics of EP toxicity throughoﬁt the

soil profile tested.
5.1.4 TFORMER THORNOCK LAKE

Former Thornock Lake was also part of the main plant process
water circuit and was used primarily for preliminary
settling of suspended solids. BHowever, in October 1986,
Thornock Laké was replaced by a steel holding tank. This
former lake no longer contains process fluids and only

bottom sediments remain.

 Sediments from former Thornock Lake (now dry) contain up to
120,000 mg/kg arsenic and 38,000 mg/kg lead. Concentrations
of other elements are similarly elevated and these con-
centrations decrease with increasing depth. Bottom sed;-

ments of former Thornock Lake and all other bottom sediments



at all lead smelters have been classified by the EPA as a

hazardous waste.

BOIT727/005.50/ja1
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6 SUMMARY OF SITE RISKS

6.1 HUMAN HEALTH RISKS

An endangerment assessment (EA) was prepared in support of the fea-
sibility study for the process ponds. This EA evaluated the
current and potential future risks to onsite workers at the Asarco
smelter and discussed the contaminant release and migration mecha-
nisms responsible for transport of contaminants from onsite source
areas to offsite areas or other environmental media. The following
discussion is based on the EA presented as part of the proéess

ponds feasibility study.
6.1.1 CONTAMINANT ILENTIFICATION

The media of concern include contaminated sediments in Lower Lake
and former Thornock Lake, contaminated soils at the acid plant
water treatmenﬁ facility and the speiss granulating pond and pit,
process water in all areas except former Thornock Lake, surface
water in Prickly Pear Creek, and groundwater below the site and
East Helena.

Twenty‘seven chemicals (metals and arsenic) were analyzed in the
media identified above. Inorganic contaminants are present |
throughout the soils, sediments, surface water, and groundwater at
the site. Indicator chemicalé were selected from the parameter

list to identify the contaminants that pose the greatest potential
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risk to public health and the environment at the areas associated
with the process ponds. The contaminants selected as indicator
chemicals based on their potential to promote or cause adverse
human health effects were arsenic, cadmium, and lead. Copper and
zinc were added to account for the potential adverse environmental
impacts particularly relative to aquatic biota. It is important to
note that, although only five indicator chemicals were selected,
there are 18 total hazardous elements at elevated concentrations in

the surface water, groundwater, soils, and sediments at the site.

Analytical data for water and sediments are presented in Table 5-1
and Figure 5-1. Selection of indicator chemicals was based in part
on the available analytical data and on toxicity to human and
environmental recéptors. Mobility and persistence in the

enﬁironment were also considered.
6.1.2 EXPOSURE ASSESSMENT

The exposure aésessment uses site descriptién‘and-environmental
'fate-and-trénsport.information in identifying potential exposure
pathways to onsite receptors. An exposure pathway is the pathway
by which human or environmental receptors_may'be_exposed to the
contaminants from a contaminant source. The exposure assessment
evaluates the exposure pathways and includes examination of the

following:

1l.. Known contaminant sources
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2. C taminant migration-pathwayé

3. Locations where human or environmental receptors could

be exposed

4. Likely route of exposure (i.e., ingestion, dermal ab-

sorption, and inhalation)

If all of these components are present, then the éxposure pathway
is considered to be complete and would be expected to contribute to
the total exposure from the process ponds. Only those exposure
pathways associated with the process ponds that are considered to

pose a health risk will be addressed.

Cancer Potency Factors (CPFs) and Reference Doses (RFDs) for the
contaminants of concern are presented in Table 6-1. The CPFs have
been developed by EPA's Carcinogenic Assessment Group for estimat-
ing excess lifetime cancer risks associated with exposure to poten-
tially carcinogenic chemicals. The CPFs, which are expressed in
units of (mg/kg/day)?, are multiplied by the estimated intake of a
potential carcinogen, in mg/kg/day, to provide an upper-bound
estimate of the excess lifetime cancer risk associated with )
.exposure at that intake level. The term "upper-bound” reflects the
conservative estimate of the risks calculated from the CPF. Use oI
this approach makes underestimation of the actual cancer risk
highly unlikely. Cancer potency factors are derived from the

results of human epidemiological studies of chronic animal bio-
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Table 6-1

- CANCER 'POTENCY VALUES AND REFERENCE DOSES

TOXICITY VALUES FOR NONCARCINOGENIC EFFECTS TOXICITY4VALUES FOR CARCINOCENIC EFFECTS
Oral Route . Inhalation Route : Oral Route ‘ xnhgl.tign Route
AIC RED AIC © RED Potency Factor _ | Potency Factor
Parameter |(mg/kg/day) (mg/kg/day) (mg/kg/day)  (mg/kg/day) | (mg/kg/day)-1  w/E€ (mg/kg/day)-1  W/E
Ar;.nld , ' : ' d '
1.5 A 50 A
Cadmium 5.08-04 ' 6.1 Bl
Copper 3.78-02 _ 1.26-02 .
Lead 1.48-03° - 4.3B-04 p2 P | B2
‘tinc |7 a.1B-01 . 1.0£-02
a Source: U.S. BPA, 1986c. : ‘ . .

b Source: EPA 1989a, BPA 1989

C W/8 =« Weight of EBvidence rating

d gource: Thomas, 1988. .
€ This value has been withdrawn by EPA.

NOTE: Scientific notation used for ease in reading small values. For example, the notation 3.0E-04
is the value 0.000).



assays to which animal-to-human extrapolation and unceértainty

factors have been applied.

Reference doses (bes) have been developed by EPA for indicatiﬁg
the potential for adverse health effects from exposure to chemicals
exhibiting non~carcihogenic effects. The RfDs, which are expressed
in units of mg/kg/day, are estimates of lifetime daily exposure
levels for humans, including sensitive individuals. Estimated

" intakes of chemicals from environmental media (e.g., the amount of
a chemical ingested from contaminated drinking water) can be
compared to the RfD. The RfDs are derived from human
epidemiological studies or animal studies to which uncertainty
factors have been applied (e.g., to account for the use of animal
data to predict effects on humans). These uncertainty factors help
easure that thg'Rst will not underestimate the potential for

adverse non-carcinogenic effects to occur.

Excess lifetime cancer risks are determined by multiplying the in-
take level with the cancer potency factor. Theée risks are proba-
bilities that are generally expressed in scientific notation (e.g.,
1E-6). An excess lifetime cancer risk of lE-6 indicates that, as a
plausible upper bound, an individual has a one in one million
chance of developing cancer as a result of site-related exposure to
a carcinogen over a 70-year lifetime under the specific exposure

conditions at a site.

Potential concern for non-carcinogenic effects of a single contami-

nant in a single medium is expressed as the hazard quotient (HQ)
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(or, the ratio of the estimated intake derived from the contaminant
concentration in a given medium to the contaminant’s reference
dose). By adding the BQs for all contaminants within a medium or
across all media to which a given population may reasonably be
exposed, the Hazard Index (HI) can be generated. The HI pfovides a
- useful reference point for gauging the potential significance of

multiple contaminant eiposures within a single medium or across

media.

Environmental monitoring activities performed at the process pond
areas have confirmed the presence of contaminants of concern in
surface water, groundwater, subsurface soils, and sediments. The

primary sources include:

l. Process fluids associated with the process ponds (i.e.,
Lower Lake, speiss pond/pit, and acid plant water

treatment facility)

2. Soils and sediments associated with the process ponds
(Lower Lake, speiss pond/pit,_acid plant water

treatment facility, and former Thornock Lake)

Contaminants detected in the process pond areas have migrated
toward the downgradient receptor areas and other environmental

media onsite as well as offsite.

The environmental fate and transport analysis presented in the fea-

sibility study identified subsurface soil- and sediment-to-ground-
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water, and groundwater-to-surface water as the primary migration
pathways for metals and arsenic from the process ponds. Other

mig;ation pathways of potential importance, surface soil-to-air,
surface soil-to-surface water, and air-to-surface soil, were not

considered in the feasibility study.

Based on the results of the environmental fate and transport
analysis, a screening of current and potential future exposure
pathways was conducted to determine which pathways could
potentially expose receptors to arsenic, cadmium, lead, copper, and
ziné migrating from ﬁhe source areas. The screening step removes
from consideration those exposure scenarios in which arsenic, cad-v
mium, lead, copper, and zinc may be released from the site but for-
which there is less potential for exposure. The relative impor-
tance of these exposure scenarios compared to other exposure routes

is not defined.

The elevated levels of arsenic, c#dmium,-lead, copper, and zinc
identified in the process fluids, sediments, subsurface soil
samples, and groundwater samples collected during the process pond
RI in conjunction with the results of the contaminant migration
pathway analysis indicate that onsite workers have the potential
for direct contact with contaminants in the process ponds and othér
affected media onsite. Exposure pathways exist for those receptors
that may come into contact with groundwater, surface water, subsur-
face soils, and sediments associated with the process ponds.
Although onsite workers’ occupational health and wéll-beiug is reg-'

ulated under OSHA, the exposure pathways are complete for those
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workers who may inadvertently contact contaminants in the course of

their workday.

The groundwater, surface water, subsurface soils, and sediment
exposure pathways are also considered to be complete for offsite
receptors. Offsite receptors include public, livestock, wildlife,
and vegetation. These exposure pathways are considered in the

- site-wide endangerment assessment.

Other sources at the plant may also contribute to potential
exposﬁres to onsite workers. 'Therefore, risks were not quantified
in the process ponds feasibility study. The following information
evaluates all onsite exposure pathways associated with the process -

- ponds.

Based on results of the sampling performed at the process ponds
area, the process fluids, stratigraphic soils, and sediments were
found to contain elevated levels of arsenic, cadmium, lead, copper
and zinc. The primary exposure to these contaminants is to workers
during the course of daily occupational activities. The OSEA
warker requirements are in placé; however, only consistent applica-.
tion of OSHA protective measures will minimize exposure.
Consequently, some level of exposure to site contaminants is
foreseeable. Assuming that some level of exposure to site con-
taminants occurs, the potential for adverse human health effects
can be suggested. The contaminant intakes and resulting risks were

not qualified in the process ponds feasibility study.
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Other source areas éxist onsite that may contribute to elevated
levels of arsenic, cadﬁium, lead, copper, and zinc. These sourcé
areas, offsite contamination, and offsite recei:ato'rs, both human and
environmental, are addressed in the comprehensive, site-wide

endangerment assessment.

According to U.S. EPA, 1987,‘thé East Helena population was
estimated at 1,647 in 1980. The population nearest to the Asarco
smelter resides in the city of East Helena and in rural areas sur-

rounding the smelter site.
6.1.3 TOXICITY ASSESSMENT

The toxicity assessment describes the potential hﬁman health
hazards associated with contaminants identified as indicator
chemicals for human exposuré routes and present within the process
ponds areas. The‘follcwing summarizes some of the toxicity effects

of the contaminants of concern.
6.1.3.1 Arsenic

Arsenic is a known human carcinogen (Group A) through both
ingestion and inhalation expdsures._ Oral exposures are associated
with skin cancer, and inhalation exposures are_known to cause lung .
cancer. Acute oral exposure can result in muscular cramps, facial

sweiling, cardiovascular reactions, éeQe:e gastrointestinal damage;'
and vascular collapse leading to death. Inhalation exposures can

cause severe irritation of nasal lining, larynx, and bronchi.

- 6-9



Chronic oral or inhalation exposure can produce changes in skin,
including hyperpigmentation and hyperkeratosis. Oral exposures are

associated with peripheral vascular disease (blackfoot disease.)
6.1.3.2 Cadmium

Cadmium is a known human carcinogen (Group A) as a result of inhal-
‘ation expésures. Increased risk of prostate cancer and perhaps
respiratory tract cancer in workers exposed to cadmium through
inhalation have been documented. There is no evidence of

carcinogenicity from chronic oral exposure.

For acute exposures by ingestion, symptoms of cadmium toxicity
include nausea, vomiting, diarrhea, muscuiar cramps, salivation,
spasms, drop in blood pressure, vertigo, loss of consciousness, and
| collaﬁse. Exposure by inhalation can cause irritation, coughing,
labored respiration, vomiting, acute chemical pneumonitis, and

pulmonary edema.

‘Respiratory and renal toxicity are major effects in workers.
Chronic oral exposﬁres can produce kidney damage. Inhalation can
cause chronic absttaciive.pulmonary'disease, including bronchitis,
progressive fibrosis, and emphysema. Chronic exposure may be
associated with hypertension. Cadmium can produce testicular

atrophy, and teratogenic effects-in experimental animals.



' 6.1.3.3 Lead

Lead salts have some evidence of carcinogenicity in animals.
However, the U.S. EPA Carcinogen Assessment Grodp bas not estab-
lished a slope factor despite listing lead as a Group B2

carcinogen.

Acute inorganic lead intoxication in humans is characterized by
encephalopathy, abdominal pain, hemolysis, liver damage, renal

tubular necrosis, seizures, coma, and respiratory arrest.

Chronic low levels of exposure to lead can affect the hematopoietic
system, the nervous system, and the cardiovascular system. The
developing child appears especially sensitive to lead-induced
nervous system injury. Epidemiological studies have indicated that
chronic lead exposure may be associated with increased blood
pressure in humans. Exposure to lead is associaced with sterility,

#bortion, neonatal mortality, and morbidity.
6.1.3.4 Copper And Zinc
Copper and zinc are generally less toxic to humans than arsenic,

cadmium, and lead, but can cause adverse environmental impacts on

aquatic biota.
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6.1.4 RISK CHARACTERIZATION INFORMATION

Results of the field investigations have identified that the
process ponds contribute arsenic and metals to subsurface soils,
groundwater, surface waters, and sediments. This presents a health
risk to offsite receptors (humans, livestock, wildlife) that may
come into contact with arsenic and metals which may have migrated
offsite and have been released into other media. Additionally,
other source areas éxist onsite that may also contribute to
elevated levels of arsenic and metals of these same media.
Therefore, a set of offsite exposure pathways exists for each

medium.

‘Because of the comprehensive nature of the offsite exposure path-
ways, the quantification of these eiposure pathways will be per-
formed in the Comprehensive RI. The Comprehensive RI will evaluate
the contribution of all onsite source areas to the exposure path-

ways for offsite receptors, which include:

1. Direct contact with contaminated surface soils and

' sediments

2. 'Ingestion or inhalation of contaminated offsite surface

soils

3. Consumpﬁion of contaminated plants, livestock or wild-

life by Helena Valley residents
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4. Ingestion and dermal exposure to surface water
5. Ingestion and dermal exposure to groundwater

The Comprehensive RI will address the overall health risks
associated with exposure to chemicals released form each of the
source areas in each of the environmental media in the study area.
The health risks for all codpleted exposure pathways onsite and
offsite of the facility will be presented in the Comprehenéive RI,
and will be based on the data base obtained from the Comprehensive
RI. The quantitative EA will be presented in the Comprehensive RI
report and will include a health risk assessment for workers and

the public.

6. NVIRONMENTAL )

Sufface water and sediment samples colleéted from Prickly Pear
Creek indicate the presence of contamination. Contaminatién from
Prickly Pear Creek migrates to nearby Lake Helena, which was
preﬁiously used for commercial whitefish farming. Endangered
species, particularly bald eagles, and critical habitats have been
identified in the Heiena Valley, and may be threatened by exposufe
to contaminants migrating from the Asarco site. dbper Lake,
adjacent to the smelter site, supports habitat for numerous
migratory waterfowl and supports limited recreational fishing by
Asarco personnel. The potential for continued contaminant leaching

from sediments and soils for the various contaminant source areas



into the gtoundéater and surface water poses a ;ong-term threat to
the environment. Seepage and leakage from the process ponds are
evident and impacts have been recognized. Seepage from Lower Lake
impacts on the water quality at Prickly Pear Creek. The water
quality of Prickly Pear Creek is already in violation of surface
water quality standards intended to protect fish and aquatic
wildlife.

- Environmental risks to animal and vegeﬁation habitat and residents
were not quantified in the process ponds feasibility study. These
risks, if present, will be quantified in the comprehensive RI/FS
report. The Helena Valley area sﬁpports a wide diversity of plant
and animal habitat. No endangered plant species are known to exist
.in the Helena Valley. However, there is the possibility for
endangered birds, particularly migratory bald eagles (Ealiaeetus
leucocephalus) and peregrine falcons (Falco peregrinus), to travel
through the Valley. There is also the potential for these birds to
nest becausé of suitable habitat that is presently unoccupied.
Eagles and falcons have been observed in the Sleeping Giant-BHauser

Lake area (BLM, 1983: U.S. EPA, 1987).}

Other wildlife consists of both game and non-game species
indigenous to west-central Montana. Game species of importance
include the white-tailed deer:(Odocoileus virginianus), mule deer
(0. hemionus), elk (Cervus canadensis), pronghorn antelope
(Antilocar pa americana), both native and introduced trout (Salmo
~and Salvelinus spp.) hungarian partridge (Perdix perdix), ring-

necked pheasant (Phasianus colchicus), and grouse (Dandragapus sp.,

- 6-14



Bonasa sp.). Also present during certain periods are migrating

waterfowl.

The major vegetative rangeland types in the Helena Valley are foot-
hill grasslands and Lodgepole pine/Douglas fir forests. The foot-
hill grasslands are at a higher elevation than the Montana plains
grasslands and consequently receive more precipitation and produce
more forage. Lodgepole pine (Pinus contorta)/Douglas fir
(Pseudotsuga menziesii) forest can be found on mesic north-facing

slopes at intermediate elevations (U.S. EPA, 1987).

6.3 CONCLUSION

- Fluids contained within the foﬁr process ponds exhibit high con-
centrations of some 18 to 20 elements that are hazardous
substances, including arsenit, cadmium, copper, lead, and zinc.
.These elements have seeped into the soils and groundwater both on
and off the plant site. Although the highest concentrations are
found underneath and adjacent to the four process ponds, the more
mobile elements, such as arsenic, have been transported by natural
groundwater movement into aquifers and soils underlying East

Helena.

Arsenic, because of its mobility relative to thé heavy mgtals, and
because it is a human carcinogen, is the element of greatest con-
cern in this analysis. Monitoring wells show that arsenic from the

process ponds has migrated into East Helena at concentrations
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greater than 20 times the federal drinking water standard (maximum
contaminant level) of 50 parts per billion. Fortunately, such ele-

vated levels have thus far been found only in shallow groundwater.

Because the affected shallow ;quifers afe not a sburcé of drinking
water in East Helena, there is currently no direct human éxposure
to arsenic through groundwater. None;heless, the potential does
exist for human health risk to materialize if someday there is a
need to tap into shallow aquifers for drinking water, or if the

arsenic migrates into deeper aquifers.

Environmental risks associated with seepage and leakage from the
proceés ponds are already a problem. Seepage from Lower Lake into
Prickly Pear Creek adds to existing violations of water quality
standards caused by mining leachate entering the creek upstream of
- the smelter. These water quality standards are intended to protect
fish and aquatic wildlife. 1In addition, seepage from Lower Lake |
and leakage from the acid plant water treatment facility and the
speiss granulating pit and pond have introduced arsenic to the |

groundwater under East Helena.

The remedial actionms presén;ed in this ROD will remove.fﬁture
contact between process fluids and underljing soils and ground-
water. Sﬁch source removal is a vital first step in reduging the
potential human health risks and current environmental risks dis-
cussed above. Still, source removal is only the first 5tep. The

Comprehensive RI/FS report will address problems_associated with

6-16



the contaminated soils and groundwater under East Helena, which is

beyond the scope of the Process Ponds RI/FS.

The risks identified in the Endangerment Assessment (EA) component
- of the FS were briefly summarized in this section. The remedial
“actions presented in the following chapters of this ROD should
alieviate the_riéks identified in the EA. Actual or threatened
releases of hazardous substances from this site, if not addressed
by implementing the response action selected in this ROD, may
present an imminent and substantial endangerment to public health,

welfare, or the environment.

BOIT727/006.50/ jms
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7 DESCRIPTION OF ALTERNATIVES

During the Feasibility Study, Asarco developed more than 200
potential cleanup alternatives. The alternatives were com-
pared to one another in terms of their effectivéness, imple-
mentability, and cost. Alternatives judged to be most
promising on the basis of these three screening factors were
retained for detailed analysis in accordance with the NCP.
These alternatives were aiso evaluated based upon their

expected compliance with the following nine criteria:
. Protection of human health and the environment

o Compliance with legally applicable or relevant and

appropriate requirements (ARARs)

. Reduction of toxicity, mobility, and volume
. Short-term effectiveness
e Lbng-term’&ffectivenes# and permanence

* - Implementability
o Cost .

¢  Community acceptance
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° State acceptance

- The alternatives described in this ROD best'meet the above
criteria and, at the same time, provide a reasonable range
of cleanup options for addressing the source contamination
problems in the four process ponds. In some cases, alterna-
tives were combined to provide greater assurance that the
essential criteria will be met in this cleanup. All of the
engineering estimates presénted in this chapter, including
assumptions'concerning site characteristics, are based on
the September 1989 process ponds FS developed by Asarco.
However, the volumes of soils and sediments to be excavated
will be greater than what was presented in the FS because
deeper excavation is needed to assure effectiveness and pro-

tectiveness.

The Superfund program requires consideration of a "No
Action" alternative at every site. Under the No Action
alternative, contaminated material would be left as is; how-
‘ever, the EPA could require warning signs, or land use
_rest:ictions, or continuous monitoring of the affected soil

and water.

All of the alternatives summarized below and shown in
Table 7-1, except No Action, involve soil or sediment
removal; Because the soils and sediments underneath and
adjacent to the process ponds show elevated arsenic and

heavy metals concentrations down to the groundwater-bearing
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Table 7-1

8PECIAC ACTIONS FOR
EACH ALTERNATIVE

ACTION DESCRPION

v /.-
S/

|

&

>

Q

%

1

Reptoce Lower Lake with tonks 08 lhe primory holding focisty.
Conslruct o lined pand on Ihe narin end of plont pmpcv‘y for
emergency cantonment of storm runoll.

Dispose of 30-70 gpm goin in mein process Auld crcult ond waler stored
in Lower Loke Uvough evoporolive processes of plont.

R ve sediments eith high metals concentrations by dredge, dragiine,
ond/or industiriol vocuum Dry sediment lor nonalno,ona :?-ooww

Treol /dispose of sediments in ameiler process.

Dispose of sediments in @ hosordous woste locdily

Oispose of seduments in @ hotardous waste lacikly to be conslrucled in
the Cost Heteno oreo.

Treoiment of Lower Lohe process Builds and discharge in Ecst Heteno
publicly osned sewoge lreatment plont

Treciment of Lower Loke process Buide and Gischarge in Prickly Pear
Craeh (requives NPOES permit).

Treaiment of process walers n place by caprecipilolion Remove
precipitote with sediments oller ireatmaent is complets

Reploce anisting pond with lonk and secondary conloinment fochity.

Reploce enisting speiss gronuioling pil wilh o new lned loclity.

ode eaisling pil by reaiment of eaisling concrele ond/or replocement
of enisling conciele.

Encovotion of soids with high matals concentrotions. A live lool buller
Tone oround the perimeter of repiaced foclities will Be encovoled.

Replace moin seltling pond wilth tonk(s) and secondory leck contoinment
fochily. Line sediment drying orea Lo slop infiltrolion of Nuids

lo groundwoler. Reploce ensling dumpslers mith corrosion resistonl
setliing dumpslers. Reploce wooden roughs with o corrosion resistonl
Muid ronspori nelwork. Undertne dumpsler pod with clay or ¢
geamembrone ond replace concrele pod

Ling exisling sellling pond.

Reploce eaisling pond ond sellling dumpsler system wilth closed cwcuil
fétrotion treolment system.

Excovotion of contaminoled sois lreal ond dispose of sediments in
smeiter process

process Line lormer ﬁond wilh clay or olher liner if pond i ded lor

olding facdity

€acovole bollom sedumenis by bockhoe Treol ond dispose smeiler
use 0% 0N eMmergency

/




gravelé (at approximately 20 to 22 feet), it‘may be argued
that excavation should be done to that depth. EHowever, con-.
centrations of arsenic and metals in soils and sediments are
greatest in the uppermost few feet and they decrease as

depth increases.

In any feasibilicy study involvihg contaminated soils, the 
question of how much contamination may be left in place is a
perplexing one. In the case of Lower Lake, it would be
necessary to remove about 18 feet of wet sediments over a
7-acre area (180,700 cubic yards) to eliminate all arsenic-
and metals-laden sediments. There is no assurance that
removing all sediments is more effective than reﬁoving the
uppermost 3 to & fget. In addition, the cost of removing
all of the contaminated sediments is.ptohibitive

(approximately $78 million).

The results of soil leach (EP toxicity) tests may provide a
reasonable alternative to complete removal of sediments.
These tests examined the potential of arsenic and metals for
leaching from soil as water comes into contactvwith them.
The leachate was collected from tést soil samples and
analyzed to see if it had picked up or dissolved the
elements bound in the soil. These tests were run on soils
and sediments from all process ponds except former Thormock
Lake. Concentrations of arsenic and metals in the test
leachate varied among the soil samples but analysis shcwed}

that at some soil depth (except for soils under the acid



plant) leachate produced in these tests meets federal

drinking water standards.

With that conéept as the basis for determining the minimum
extent tb which soils and sediments should be excavated,
many modifications of the alternatives were developed to
examine whether other important factors might require deeper
excavation. State water quality standards, which are more

. stringent than federal drinking water standards, were
exémined, as were technical.practiéability and sheer soil

volume.

There may be residuil contamination in ﬁhe remaining sedi-
ments and soils that could potentially impact the ground-
water. For all alternatives, a groundwater and surface
water monitoring plan for all areas of the process ponds
will be implemented during the remedial design phase to
verify the effectiveness of excavation and other remedial

actions.

: S_FO

There are five aiternatives for Loﬁer Lake, inciuding No
Actibn (refer to Table 7-1). All the alternatives (except
No Action) contain common actions. The actions comprising
alternatives are described in detail foliowed,by a descrip-
tion of alternatives and a presentation of the ipplicable or

relevant and appropriate requirements (ARARS) .
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.. NO ACTION

" With the No Action alternative, Lower Lake would continue
be used as the primary settling and runoff storage pond.
Seepage of process fluids and potential leaching of arseni

from the lake'bottqm sediments would continue.

7.1.2 ALTERNATIVE 4A

Aiternative 4A involves the foilowing actions:
*  Replace Lower iake'wiih tanks

] Treat process fluids and discharge to the East

Helena Sewage Treatment Plant

. Excavate and dry sediments

. Smelt sediments in smelter p:oceés»-
J Construct a lined pond for storm runoff

Lower Lake currently functions as the main §£ocgss fluid
~circuit settling pond and proVideé étorage of riinfall and
snowmelt runoff from within the plant. Undér,Altérné;,"
tive 4A, two lﬁrge steel ;ank5~VOuld replaée LcﬁerVLake‘AS

the plant’s primary water holding facilicy;Vand a lined pond
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or additional tanks would be constructed in tne northwest
corner of the property for emergency containment of storm

runoff.

The tanks would be sized at 1,000,000 gallons each to allow
one day’s operation on one tank while cleaning the other.
Accumulated sediments would be periodically suctioned out
and reprocessed. The tanks would be similar in design to
Thornock Tank, which has a leak detection and secondary con-
tainment system. The potential location for the tank is

near existing Lower Lake (see Figure 7-1).

Effluent from the §rocess water treatment plant would be
dischafged':o the East Helena sanitary sewer system, a
publiély-owned treatment works (POTW). Pretreatment
standards for discharge to the POTW would be deﬁeloped'
before remedial design of an'dnsite pretreatment facility.
The EPA, state, and local community would follow the federal
effluent guidelines (40 CFR 421.72, in part) in developing a
community pretreatment program for the constituents of

concerm.

Achieving the foluent standards established in that process
- will require construction-ofra water treatment facility at
the plant to reduce metals and arsenic concentrations in
plant wastewaters prior to dischatge. The plant would" |
provide 2-stage treatment. Typical treatment would be to

- first remove arsenic’by co-precipitation. Metals would then
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be removed b§ raising the pE and neutralizing. Cap#city of
 the treatment plant is estimated to be between 20 and

100 gpm. Costs and implementation time for alternative 4A
are shown in Table 7-2.

"Excavation of sediments would be performed to remove the
artificially deposited sediment and sludge layer (approxi-
mately 1 to 3 feet) at the bottom of Lower Lake} The EPA

- has classified such'bottom deposits in surface impoundments
‘at all lead smelters as hazardous waste; therefore, they

‘must be removed and treated or safely dispdsed.

' Based on informétion obtained from soil leach (EP toxicity)
tests, water coming into contact with sediments found at the
lower limit of the artificially deposited layer may not meet
federal primary drinking water standards. A key modifica-
tion to this alternative would require excavation of an

| additionalvz feet below the artificially deposited sediment
and sludge iayer. This modification provides a margin of
safety and it offers.greater assurance that Lower Lake
water, once trea;ed, may meet federal drinking water stan-
dards after coming into contact with the remaining sediments

(refer to Figure 5-1).

The sedihoncs from Lower Lake would be removed by suction
dredge or dragline and placed in a lined facility at the
- south or west edge of the ﬁlant'co dry. Because of the
width of the lake,-dredging with a small floating suction
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Table 7-2-

COSTS AND IMPLEMENTATION TIMES FOR

REMEDIATION ALTERNATIVES

Capital Annual Present Implementation Time
Cost O&M Cost Worth Bxcluding Smelting of
Area Alternative ($) ($) () lsediments and Soila (TYRS)
No Action 0 0 0 0
4A 8,520,600 734,300 12,729,700 )
Lower Lake 4B 8,566,100 756,300 | 13,113,400 5
4D 8,520,600 2,577,600 | 17,749,400 «°
4E 9,731,200 217,800 | 12,904,900 8
55 3.558.600 621,600 6,015,300 )
Speiss Granulating 8B+7E 649,400 6,600 750,900 2 b
pPond and Pit 0B+7H 590,500 2,200 624,300 2
Acid Plant 11D 1,865,500 5,500 1,958,500 2
Water Treatment 11E 1,746,700 525 1,754,800 2
7ccllfty 11F 1,927,000 33,000 2,859,300 2
Pormer 'rhornock- Lake 14 19,000 0 19,000 .5

8 Alternatives 4D and 4E do not involve smelting of
Remediation of the Speilss Pit may be delayed 12 to 18 months.

excavated sediments.




pump (hydraulic Mud Cat type) would be more feasible than
removing material using a shore-based dragline or clamshell.
Additionally, a dragline would require hauling of material
“from Lower lake to the drying area. A dredge can pump
material directly to a drying area; thus, hauling is

unnecessary.

The volume of sediments requiring removal is estimated to be
the area of the §ond (7 acres), by 4 feet deép. This
includes an average of 2 feet of artificially deposited
sludge plus 2 feet of:contaminated natural sediments'as a
safety margin for removal. Based on this requirement, the
total volume is estimated to be 45,000 cubic yards wet. The
solids content of the sediment is about 40 percent.: The es-
timated dry volume of the sediment would be 18,000 cubic
yards or 27,000 tons. '

The tentative size of the drying area is 2.4 acres at a
depth of 1 foot. This will allow drying for about

3,900 cubic jards of wet nﬁtetial. Evaporation data at the
plant for 1987 indicate that about 0.25 in./day of net
evaporation occurs from May through September. A conserva-
tive drying time for 5,600 cubic yards of material would
therefore be about 60 days. At three.d:ying periods per

- year, 3 years may be required to remove the sediments.
After drying, the material would be smelted in the smelter

process.
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The drying area would consist of a 325- by 325-foot concrete
pad underlain by 12 to 18 inches of sand with a leakage
detection and secondary collection system. This system

would be underlain by a geomembrane liner.

After drying, and before smelting, sediments would be tem- .
porarily stored in the new ore storage building. Sediments
would be smelted as part of normal smelter operétions.

~ Smelting would enable Asarco to recover small amounts of
lead and other metals contained in the sedimedts; but more
importantly, it will immobilize the remaining arsenic and
metals within the slag produced in the process
(vitrification).' The excavated and dried.sediments would be

handled like ores to prevent fugitive emissions.

A proposed containment pond at the northwest corner of the
East Helena plant would replace Lower Lake as a containment
facility for excess storm runoff water (see Eigure 7-1).

The northwest location provides the follcwingvadvantages:

1. Elimination of pumping for storm water runoff.
Since the plant area topography slopes to the A
northwest, all runoff from the plant would flow by
gravity to the prOposed‘pqnd. This would
eliminate pumping storm water that occurs now in
the plant.
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2. Favbrable construction conditions. The soft

| saturated sediments of Lower Lake and large
dewatering demands during construction reduce the
technical feasibility of lining this pond. The
proposed northwest pond location is approximately-
30 feet above the water table and has soils suit-

able for construction of a lined facility.

The propoéed pond construction would cohsist of a primary
geomembrane liner underlain by a secondary leachate monitor-
ing and collection system which in turn would be underlain
by a secondary geomembrane liner. The pond would be |
designed to contain all plant runoff from.the 100;year,;24-
hour storm event (assuming 95 percent paved conditionms with-
in the plant). Currently only about 40 percent of the plant
area is paved; however, the pond has been sized to contain

potential runoff if 95 percent of the plant area is paved.

The required storage capacity for the designed pond is
approximately 4.75 million gallons. Rough dimensions of the
pond using available space are 600 feet by 200 feet wi;h a
total depth of about 6.5 feet. Runoff.that would accumulate
during a major storm is expected to evaporate within 1 or

2 years and sediments would be reprocessed.
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7.1.3 ALT IATIVE 4B

Altérnativés 4A and 4B are alike in that they share common
_actions. Differenées are in the methods utilized to handle
treated process water. As for Alternative 4A,

Alternative éB'woﬁld feplace Lower Lake with steel tanks,
provide a lined facility to contain excess storm runoff,
dredge the lake to remove sediments, dry the sediments, and
process the sediments in the smelter operation. For
Alternative 4B, excess process water would be treated to

remove'metals_and arsenic, then discharged to Prickly Pear

Creek.

Discharge of treated process water to Prickly Pear Creek
would be required to meet thé substantive requirements of a
Montana Pollutant Diécharge Elimination System (MPDES)
permit if discharge occurs onsite. If discharge occurs
offsite, proCedurél requireﬁents‘vould also have to be met.
Typical treatmeni would be as described for Alternative 4A,
e#cept-that treatment effluent standards may be more '
stringent.thaﬁ'those de§eloped for discharge to the POTW.
Costs and implementation time for Alternative 4B and for

other-altefnatives a:e'Shcwn in Table 7-2.
7.1.4 ALTERNATIVE 4D

For Alﬁetnative 4D, Lower Laké_sedimehts would be hauled and

disposed at an approved RCRA hé:;rdous waste facil;ty; The

7-14



closest facility is located near Salt Lake City, Utah; a
distance of about 500 miles. Sediment would be transported

in gondola-type (20-ton) containers.

Alternative 4D shares remedial actions described for Alter-
native 4A, except for the handling of Lower Lake sediments.
This alternative would replace Lower Lake with steel tanks,
provide a lined facilifﬁ to contain excess storm runoff,
dredge the lake to remove sediments, dry the sediments, and
~discharge treated excess proceés water to the East Helena
POTW sewage treatment lagoons. In Alternative 4D, sediments
would be transported and disposed at an approved RCRA
facility. Costs and implementation time for Altermative 4D
are shown in Tablé 7-2.

Alternative 4E is eésenﬁially the same as Alternmative 4D,
except that sediments from Lower Lake would be disposed in a
permitted hazardous waste landfill close to the'plant. Con-
struction would be preceded by a site survey to determine
soils and water table conditions. Approximate size of the
facility would be 250 feet by 250 feet by 9 feet deep. The
-léndfill would be constructed to include a double membrane
liner, a leakage detection system, and a secondary collec-
tion system. Based on available soils and geological data,
the most favorable locations would be 1 to 2 miles south of

the smelter site. 1In this area, groundwater is reported to
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be in excess of 100 feet below the ground surface and is

overlain by 45 feet of low permeability volcanic ash tuff |
(Bydrometrics, 1988b). This is probably the same ash tuff
unit ;hat underlies the East Helena Area. Costs and imple-

mentation time for Alternative 4E are shown in Table 7-2.
7.1.6 ALTERNATIVE SS

Alternative 5S is essentially the same as Alternative 4A,
with one major exception: process waters in Lower Lake
would be treated in-place rather than dischafged to either
Prickly Pear Creek or the POTW, and evaporative processes of
the plant would bé used to treat the 50 to 70 gpm gain in

the process fluid circuit.

Prior to treatment of the process waters, two lirge tanks
would be installed to replace Lower Lake as a process pond
as in Alternative 4A, and a lined pond or additional tanks
would contain any unexpected runoff. The bottom sediments
would be excavated in the same manner as for the key modifi-
cation of Alternative 4A; that is, excavation would extend

" to 2 feet below the artificially deposited layer.
The in-place treatment of Lower Lakelptocess waters would

involve batch treatment with excess concentrations of ferric

chloride to precipitate arsenic and other metals.
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Treatment standards for in-place coprecipitation of arsenic
and metals have been established by the EPA.® The require-
ments for arsenic, cadmium, copper, lead, and zinc are 0.02,
0.01, 0.004 to 0;008, 0.05, and 0.1l mg/L, respectively. It
is required that in-pl#ce coprecipitation result in con-

centrations of metals at or below these requirements.

After treatment, water would be left in place or possibly
discharged. Precipitate would accumulate on the pond bottom
and would be removed by dredge along with the Lower Pond
bottom sediments as described for Altermative 4A. The
removed precipitate, along with the bottom sediments, would

be dried and smelted, as described for Altermative 4A.

Evaporation processes to reduce gains in the proces circuit
would be implemented after the installation of storage tanks
and removal of Lower Lake from the main process fluid

circuit as described in Alternative 4A. The existing gain
in the main process fluid circuit is estimated at 50 to 70
gpn. The £olldwing actions would address the main process

fluid circuit gains:

l. Removal of groundwater:collected in the drainline
near the existing ore storage and mixing area from

the main process fluid circuit. Pumping collected

*Refer to Chapter 10, "Sca:ﬁ:ory Determinations," for
descriptions of these standards and the basis for their
selection.
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groundwater from a collection sump into the main
process fluid circuit would be terminated and the
lower basement of the existing ore storage and
mixing area would be allowed to flood (returned to
a state of equilibrium with the normal groundwater
level). _This action would cause the groundwater
level to rise approximately 2 feet and reduce

gains to the main process circuit by 30 to 40 gpm.

Removal of potabie water input from freezing pre-
vention bleeders. This action would be accom-

plished by:

a. Rerouting potable water bleeders to the sani-

tary sewer system

b. Beating trace potable water lines so bleeder

lines are no longer necessary

c. Replacing the existing potable water supply

with bottled water

Elimination of the remaining gains in the process
fluid circuit by existing evaporative processes
within the plant or by new methods of evaporation
developed using waste heat from the smelter pro-
cesses are being evaluated. Wastewater from the

change house is the femaining source of gains to
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the main process circuit. Sources of this waste
water are the laundering facilities and personnel
showers. An estimated 10 to 20 gpm is generated

from these sources.

An additional output to Lower Lake that also needs
to be eliminated is the acid plant blowdown
coolant water. Flow in this circuit averages
about 9 gpm but has occasional short flow peaks

(20 minutes) up to 120 gpm.

Cooling towers that are a part of the smelter fac-
ility are a potential source of fluid elimination.
Consumption of water for this facility varies sea-
sonally from a low of about 5 gpm to a high of

about 25 gpm. Additional evaporative devices and

- methods are currently being investigated.

Costs and implementation time for Alternative 5S are shown

in Table 7‘2 .

7.1.7 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIRE-.
MENTS (ARARs) AND SEDIMENT CLEANUP OBJECTIVES FOR
LOWER LAKE ALTERNATIVES '

The Occupational Safety and Health Administration (OSEA)

requirements for sediments handling would be the same as for .

routine smelter operation. Ambient Air Quality Standards
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for smelting sediments, the same as for smelting ore, are
expected to be met once the new State Imﬁlementatibn Plan
for reducing emissions takes effect. Ambient Air Qualirty
Standards for airborne lead in the proposed sediment drying

area also are expected to be met.

Disposal actions under Alternatives 4D and 4E would require
that the hazardous wasﬁe disposal facility be licensed under
Resource Conservation and Recovery Act (RCRA) regulations.
Disposal of sediments would be in accordance with RCRA regu-

lations; Alternative 4E would require RCRA permitting.

Process fluids pretreatment for discharge to the East Helena
POTW (Alternatives 4A, 4D, and 4E) is expected to meet most’
ARARs. However, meeting the State’'s more stringent water
quality standards for long-term protection of aquatic life
would be technically impracticable. Waivers of those ARARs
would be justified on the basis of technical
.impracticability.

The water treatment component of Alternative 5S will meet
prescribed standards for in-place treatment of process.
fiuids.‘ The proposed in situ treatment process has not been
proven on.a large scale. If the in situ treatment method
proves to be ineffective, the contingencyvremedy will be
"invoked at which time pretreatment standards fof dischaige
"of treated Lower Lake waters into che East Helena POTW will

be identified for the constituents of concern.
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ail Lower Lake alternatives involve the same cleanup objec-
 tive ..r excavation of sedimeﬁts.~ The depth of sediment
excavation, which will be 2 feet Séyond the lower limit of
the artificially deposited sediment layer, was determined,
in part, by the results of EP toxicity tests (the ability of
the leachate to meet federal drinking water standards at
some depth) and, in parf. costs. Drjing areas will be con-
structed in accordance with the substantive requirements of

RCRA.

S FO Ss G

The following are detailed d#scriptions~of remediation
alternatives for the Speiss granulating pond and pit.
Within each alternative (éxcept'No,Action) are individual
actions and combinations ofnaCtions that together will meet
remediation goals. Costs and implementation times for
-Speiés graﬁulating‘pond and pit alternatives are shown in
'TableVZ-Z; ' - ‘

7.2.1 ‘NO ACTION
With the N0~Act£on>altbrnative the speiss granulating pond

and pit would continue to be used as under current

operations. Existing conditioné-yduld remain. This alter-
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native would incur no additional operational or capital

‘costs.
7.2.2 ALTERNATIVE 8B+7E
Alternative 8B+7E involves the following actions:

J Replacement of existing pond with tank and secon-

dary containment facility

° Replacement of existing pit with a new lined
facilicy
J Excavation of contaminated soils

" In Alternative 8B+7E, a steel tank with a liner, leak detec-
tion system, and secondary containment and recovery capabil-
ity would replace the existing speiss granulating pond (see
Figure 7-2). The tank would be constructed at an elevation

to allow gravity draining of the speiss granulating pit.
Accumulated sediments in the tank would be‘periodically

suctioned out and reprocessed.

The current speiss granulating pit is constructed of con-
crete and normally contains water with elevated arsenic and

metals concentrations. The pit would be replaced with a
watertight facility constructed of concrete with a steel

liner. According to Asarco’s process engineers, pit
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replacement may'require interruption of plant operations-fof
about 30 days. The pit would be allowed to drain by gravity |
to the speiss pond when the speiss pit is not in use. A
lined secondary leak detection and recovery system would be
included.

During construction of these replacement structures, soils
underneath and adjacent to the existing pond and pit would
be excavated and set aside for smelting later. Prior to
smelting, the same precautions against fugitive emissions
that are afforded the ore piles would apply to the soils.
Large cobbles and boulders would be separated from the soil,
washed, and stored onsite, thus reducing the amount of
material required for smelting and hence the time required

to smelt the soils.

The cleanup objéctives based on EP toxicity test data, will
be excavation of soils with leachate concentrations exceed-
ing MCLs, or excavatibn_to maximum practical limits
(approximately 20 feet). These objectives may require addi-
tional soil core sampling at the speiss granulating pond and
pict. '

Although EP toxicity tests indicate that leachate from soils
at a depth of 6 feet may meet federal drinking water stan-
dards, excavation to the groundwater table (approximately
20 feet) is recommended to avoid potential conflicts with

future construction activities in the area. For'example,
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new structures will be built in the area once excavation
cavities are refilled. Excavation to the groundwater table
will provide a margin of safety which will decrease the
likelihood of a need for future excavation in the area and
subsequént disassembly or moving of future structures.
Because of the relatively small area of the speiss granulat-
ing pdnd and pit, deep excavation will not require substan-

tially greater cost than excavation to a depth of 6 feet.

Excavation will include a 5-foot buffer zone outside of the
perimeter of removed pdrtions of the pond and pit
facilities. -Although soil§ outside this zone are potential
sources of arsenic and metals to groundwater, 5 feet is con-
»sidered the practical areal limit associated with the speiss
pond and pit installation. Soils outside this zone will be
addressed as part of the groundwater and surface soil
operable units in_the Comprehensive Feasibility Study. Soil
would be smelted as described for Lower Lake alternatives.
Sediment removal will occur in conjunction with speiss pond

and pit replacement.

The estimated volume of material to be removed from the
speiss pond and pit area as bart of this alternative is
3,700 cubic yards and includes the area 5 feet around the
pond and pit perimeter excavated to a depth of approximately
20 feet. |
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new structures will be built in the area once excavation
cavities are refilled. Excavation to the gréundwater table
will provide a margin of safety which will decrease the
likelihood of a need for future excavation in the area and
subsequent disassembly or moving of future structures.
Because of the relatively small area of the speiss granulat-
ing pond and pit, deep excavation will not require substan-

tially greater cost than excavation to a depth of 6 feet.

Excavation will include a 5-foot buffer zone outside of the
perimeter of removed portions of the pond and pit
facilities. vAlthough soils outside this zone are potential
sources of arsenic and metals to groundwater, 5 feet is con-
sidered_the practical areal limit associated with the speiss
pond and pit installation. Soils outside this zone will be
addressed as part of the groundwqtér and surface soil
operable units in the Comprehensive Feasibility Study. Soil
would be smelted as described for Lower Lake alternatives.
Sediment removal will occur in conjunction with speiss pond

and pit replacement.

The estimated volume of material to be removed from the
speiss pond and pit area as partlof this alternative is
3,700 cubic yards and includes the area S feet around the
pond and ﬁit perimeter excavated to é'depth of approximately
20 feet. | |
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7.2.3 ALTERNATIVE 8B+7H

For Alternative 8B+7H, as with Alternative 8B+7E, the speiss
granulating pond would be replaced by a steel tank with a
liner, leak detection system, and secondary containment and
recovery capability. Ih this alternative, the pit would be
repaired rather than replaced.. Repairs would be performed
to eliminate leakage and would include a leak detection
system and secondary containment capability. A liner would
be placed between a new insert and the existing concrete
floor and walls. Plant operations could continue uninter-
rupted. Although soils excavation in the pond area would be
conducted similar to that described in Altermative 8B+7E,
the excavation of soils beneath thé’pit would not be

possible in this alternative.

Repair of the speiss granulating pit would include relining
the pit with concrete to make it watertight and ﬁo_improve
the drainage. lPresently, about &4 to 6 inches of water are
contained in the pit constantly. Relining the pit with

" concrete would allow complete drainage and fgduce the resi-
dence time of water in the speiss pit to about 45 to 60
minutes per day. An alternative to lining the pi; with con-
crete would be to construct a steel insert and place it in
the existing structure. A steel liner would be more
durable, is less likely to be damaged by haulinglequipﬁéht,,
and therefore would provide a greater safety margin against

leaks than concrete.
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7.2.4  APPLICABLE OR RELEVANT AND APPROPRIATE REQUIRE-
MENTS (ARARs) AND SOIL CLEANUP OBJECTIVES FOR
SPEISS GRANULATING POND AND PIT ALTERNATIVES

Ambient Air Quality Standards for smelting soils, the same
- as for smelting ore, are expected to be met once the new
State Implementation Plan for reduéing emissions takes’
.effect. The OSHA requirements for soils handling would be

the same as for routine smelter operation.

The soil cieanup level for the speiss granulating pond and
pit alternatives is similar to those described for Lower
Lake. Based on information obtained from EP toxicitj tests,
leachate produced heets'federal drihking water standards for
soils .at and below depths of about 6 feet. BHowever, exczva-
tion of soils to 20 feet provides a margin of safety which
will decrease the likelihood of a need for future excavation
'in the area and subsequent disassembly or moving of future

structures.

7.3 ALTERNATLVES ZOR THE ACID PLANT WATER TREATMENT FACILITY

The purpose of the acid plant water treatment facility is to
reduce the éolids content of the scrubber blowdown water and
to treat and supply water to the sinter plant. Because of
moisture in the atmosphere and feed stock, the scrubbers

produce an excess of water. Part of this water is recircu-
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lated to the scrubbers and part is neutralized and pumped to
the sinter plant. Areas of primary concern in the acid
plant water treatment facility are the dumpsters and the
main settling pond which provide graQity settling for blow-
down water before it is neutralized and returned. Typical
pH of blowdown water prior to neutralization is 1.3 to 1.9.
The following are detailed descriptions of remediation
alternatives for the acid plaht water treatment facility.
Within each altgrnative aré individual actions and combin-
ations of actions that together will meét remediation goals.
Costs and implementation times for acid plant water treat-

~ment facility alternatives are shown in Table 7-2.
- 7.3.1 NO ACTION

For the No Action alternative, no action would be taken.

The existing condition of the main settling pond, dumpster,
fluid transport troughs, and the sediment drying area would

remain. No additional work would be conducted.
7.3.2 ALTERNATIVE 11F

Altetnative.llF would remove the settling pond, dumpster
system, and sediment drying area and replace them with an
enclosed, aboveground mechanical separation system. The new
system would include cyclone separators and a clarifier wich
tube settlers. The system would include leak detection and

secondary containment features. Accumulated sediments would
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be periodically suctioned out and reprocessed. Existing and
proposed sediment-drying areas would be equipped with liners

and containment capability.

-

Presently, all water is neutralized before leaﬁing the
treatment plant. The new process would neutralize only
water that is pumped to the sinter plant. Scrubber makeup
water would not requiré tre;tment beyond simple solids

removal.

With the existing settling basins and lines femoved, excava-
tion of underlying and adjacent soils would proceed. The
cleanup objectives, based on EP toxicity test data, will be
excavation of soils with leachate concentrations exceeding
MCLs, or excavation to maximum practical limits (approx-
imately 20 feet). These objectives may require additional
soil core sampling at the acid plant water treatment

facilicy.

Results of past soil leach tesﬁs indicate that soils under-
lying the acid plant water treatment facility should be
excavated down to the coarse, groﬁndwater-bearing gravels
(appioximately 20 feet). This is based on the knowledge
that soils under fhe acid plant water treatment facility
exhibit characteristics of EP toxicity throughout the soil
profile. The leachate from these tests fails to meet
federal drinking water standards, regardless of soil depth.
Because of the acidic condition of the soils, lime will be
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added prior to replacement with fill to reduce mobility of
arsenic and metals associated with acidic soils underlying

the acid plant water treatment facility.

It-is estimated that approximately 6,250 cubic yards of soil
would be excavated; however, the actual volume will not be
known until additional sampling is conducted in the remedial
design phase and actual excavation is underway. Excavated
soils that exhibit characteristics of EP toxicity will be
temporarily stored within the new ore storage buildihg or in
an area that is éufficiently secure to handle hazardous

- waste. Excavated soils that do not exhibit characteristics
of EP toxicity will be temporarily stored aloﬁgside the ore
piles and treated as ores are treated to prevent fugitive
emissions. All excavated soils will be smelted in the
smelter process, as described for Lower Lake sediments

1. -

(Alternative 4A). Large cobbles and boulders would b

e
separated from the soil, washed, and stored onsite, thus
- reducing the amount of material required for smelting and

the time required to smelt the soils.
7.3.3 ALTERNATIVE 11D

Alternative 11D would involve excavation of contaminated
soils, as described for Alternative 11F. The existing
concrete- or asphalt-lined tank would be replaced w;th a
freestanding steel tank with expoéed side walls. The tank

would include a leak detection and secondary containment
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system. Also, che primary settling area cénsisting of dump-
sters would be relined with acid-resistant concrete. The
sediment drying area would be double-lined and equipped with
a secondary leachate daetection and recovery system. The
drying area is assumed to be 100 feet by 100 feet and would
bo'constrﬁcted using concrete underlain by sand and a PVC or
high density polyethylene (HDPE) liner. The existing steel
dumpsters would be replaced with plastic or stainless steel
containers. The containers would be constructed to limit
overflow of solute. Also, the wooden trough system would be
replaced with acid-resistant piping. Although the existing
neutralizing tanks would not be replaced, steps would be

taken to eliminate or contain leakage.
7.3.4 ALTERNATIVE 11E

Alternative llE is essentially the same as Altermative 11D,
with one exception: the main settling pond would not be
replaced. Steps would be taken to eliminate leakage from
the existing structure; a concrete basin similar to a
swimming pool. Excavation of soils under the main settling
pond would not be possible. Excavation of soils from the
area under the dumpsters would occur, as described in the

modification of Alternative 11D.
The existing concrete pond would be lined with a flexible

geomembrane liner of PVC or BHDPE. The pond would be

drained, inspected for large cracks, lined, tested for
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leaks, and returned to service. The existing dumpsters and
trough system would be replaced. The dumpster area and
sediment drying area would be lined as described im Alterma-
tive 11D. | |

7.3.5 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIRE-
MENTS (ARARs) AND SOIL CLEANUP OBJECTIVES FOR ACID
PLANT WATER TREATMENT FACILITY ALTERNATIVES

Ambient Air Quality Standards, similar to those described
for the speiss granulating area, are expected to be met.

OSBHA requirements for soils handling would be the same as

for routine smelter operation. Tank design and construction’
(Alternative 11D) will meet RCRA requirements for leak
detection and secondary containment. For Alternative llE,
the lining in the pond will meet RCRA requirements for leak

detection and secondary containment.

Soil cleanup objectives for soil removal at the acid plant
water treatment facility are similar to those described for
Lower Lake, except that soil leach (EP toxicity) test
results indicate that the soils under the acid plaﬁt exhibit
characteristics of EP toxicity throughout the soil profile.
Therefore, the EPA recommends deep excavation at the acid

plant water treatment facility.
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7.4 ALTERNATIVES FOR FORMER THORNOCK LAKE

In 1986, Thornock Lake was drained and replaced with a steel
tank, complete with a liner, leak detection system, and
secondary containment and recovery capability. Dry sedi-
ments remain in the existing cavity. The EPA has classified
these sediments of surface impoundments (including forme;
impoundments) at all lead smelters as hazardous wastes that

must be removed and treated or safely disposed.

7.4.1 NO ACTION

There are two alternatives for former Thornock Lake, includ
ing No Action. Under the ﬁo Action alternative, no further
work would be conducted on the sediments in former Thormock
Lake. The existing sediment conditions would remain. No
direct costs would be incurred if the sediments are left in
place. | | |

\

7.4.2 ALTERNATIVE 14

Alternative 14 consists of excavating the remaining bottom
sediments, stockpiling them temporarily, and smelting them.
Until the pond was abandoned in 1986, this was the normal
procedurs. About 100 tons of sediment were reprocessed in
the plant from each cleaning. Sediments would be excavated
and smelted in the same manner as sediments from Lower Lake.

Depth of excavation would be determined as it was described
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for Alternative 4A (for Lower Lake): excavate to 2 feet
beyond the artificially deposited layer of sediments. In
the past, sediments were temporarily stockpiled alongside
the ore piles before smelting. In this~alternacive, since
these sediments are bottom deposits of a surface impound-
ments at a lead smelter, the EPA has classified them as a
hazardous waste. Therefore, it will be necessary to
temporarily stock-pile the excavated sediments in the new

ore ‘storage building.

Treating sediments in the smelter process would enable
Asarco to recover small amounts of lead and other metals;
but more importantly, it will immobilize the remaining
arsenic and metals within the slag produced in the process
(vitrification). A modification of this alternative is to
dispose of the sediments at a licensed hazardous waste
facility (refer to Alternatives 4D and 4E for Lower Lake).
The costs and implementation time for Alternative l4 are

shown in Table 7-2.

7.4.3 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIRE-
MENTS (ARARs) AND THE SEDIMENT CLEANUP OBJECTIVES
FOR FORMER THORNOCK LAKE ALTERNATIVES

Ambient Air Quality Standards for smelting sediments, the
same as for smelting ore, are expected to be met once the
new State Implementation Plan for reducing emissions takes

effect.
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The sediment cleanup objective for sediments in former

Thornock Lake is the same as that for Lower Lake. The depth
of sediment removal will be 2 feet beyond the lower limit of
the artificially deposited sediment layer. This altermative
is not expected to interfere with future remedial actions in

"the area.

BOIT727/007.50/3jms
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8 ALTERNATIVES COMPARATIVE ANALYSES
During the feasibility study, Asarco developed more than 200
potential'cleanup alternatives. Alternatives were evaluated
according to the requirements of the NCP. 1In additionm,
their expected compliance witﬁ nine essential criteria were
evaluated: '

1. Protection of human health and the environment

2. Compliance with legally applicable or relevant and

appropriate requirements (ARARs)
3. . Reduction of toxicity, mobility, and volﬁme
_4.‘ Short-term effect;veness
S. Long-terﬁ effectiyeness and permanence
6. Implementability
7. Cost
8.  Community scceptance

9. State and local agency acceptance



Four groups of alternatives were evaluated, one group for
each area to be remediated: Lower Lake, the speiss granu-
lating pond and pit, the acid plant water treatment
facility, and former Thornock Lake. Each group of alterna-
tives was evaluated separately. Alternatives within each
group were evaluated by the nine criteria and against each
other. For a comprehensivé evaluation of alternatives,
refer to the August 1989 Process Ponds Remedial Investiga-

tion and Feasibility Study (RI/FS) report.

8.1 OWER

8.1.1 PROTECTIVENESS, SHORT- AND LONG-TERM EFFECTIVENESS,
AND PERMANENCE

All alternatives (except No Action) reduce the risks from
metal- and arsenic-bearing Lower Lake fluids and sediments.
Risks to the community and to workers associated with the
implementation of these alternatives would be low. Smelting
of excavated sediments would expose workers to metals and
arsenic at levels similar to those of routine smelting

activities.

The EPA has classified bottom sediments of surface impound-
ments at all lead smelters as hazardous waste. An effective
way of'treating this hazardous waste would be to dry the

 material on lined pads, then dispose of it in the smelting
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process (Alternatives 4A, 4B, and 5S). Smelting sediments
would allow recovery of small amounts of metals, but more
importantly, smelting immobilizes residual metals and other
materials in slag. This process would be similar to
vitrification.

During implementation of the alternatives, sediments would
remain as a potential source of groundwater contémina;ion
until sediment removal is complete. Even after excavation,
residual arsenic and metals in remaining sediments may
impact the groundwater. The liner in the proposed storm
ruhéff containment pond would be protective, but it might
break. Continuous groundwater monitoring would be required
to verify that there is no leakage from the containment
pond. The equipment life associated with these alternatives

- is expected to be approximately 20 years.

'Risk is involved with transporting contaminated sediments to
an offsite'h§zardous waste disposal facility (Alterma-

tive 4D). The other Lower Lake alternatives do not incur
such risk. However, Alternative 4E may pose some risk to
the community in that locating a hazardous waste landfill
near the City of East Helena increases the risk of
i»édditiongl grcﬁndwater contamination, particularly if the
landf1ll liner breaks. |

Treatment of process fluids would protect human health and

the environment. Fdr Alternative 4B, the discharge of
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process fluids to Prickly Pear Creek would require-treatment
of arsenic and metals to bring levels to standards that
would be specified by an MPDES permit. For Alternmative 5S,
in-place treatment of process fluids is expected to reduce
arsenic and metals concentrations in the process fluids, but

the technology has notlbeen proven on a large scale.

8.1.2 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS
(ARARS)

The Occupational Safety and Health Administration (OSHA)
requirements for sediments handling would be the same as for
routine smelter ‘operation. Ambient Air Quality Standards
for smelting sediments, the same as for smelting ore, are
expected to be met once the new State Implementation Plan
for reducing emissions takes effect. Ambient Air Quality
Standards for airborne lead in the proposed sediment drying
area also are expected'to be met. Drying areas will be con-
structed in accordance with the substantive requirements of

RCRA.

DiSpoéal actions under Alternatives 4D and 4E would require
that the hazardous waste disposal facility be licensed under
Resource Conservation ahd Recovery Act (RCRA) regulations
and CERCLA offsite policy. Disposal of sediments would be
in accordance with RCRA regulations, and Alternative 4E

would require RCRA permitting.



Alternative 5S will meet prescribed standards described for
in-place treatment of process fluids. Large-scale applica-
tions of the proposed treatment prdcess have not been
proven; therefore, a contingency remedy has been developed.
The prescribed federal and state water quality standards are
identified in Chapter 10, Statutory Determinations. .If the
contingency remedy is invoked, process fluids pretreatment
will meet yet-to-be-determined standards for the con-

stituents of concern.
8.1.3 REDUCTION OF TOXICITY, MOBILITY, AND VOLUME

Alternatives for Lower Lake would decrease mobility of the
pPrincipal contaminants, arsenic and metals. Compared to
hazardous waste landfill disposal actions (Altermatives 4D
and 4E), smelting sediments (Alternatives 4A, 4B, and 5S)
would reduce the volume of waste. By smelting sediments,
some metals could be recovered and residual hazardous metals

would be immobilized in the slag.

Both smelting and landfill sediment disposal actions would
reduce the mobility of contaminants. However, for the land-
fill alternatives, if the liner in the hazardous waste land-

fill breaks, contaminants could move into the groundwater.
All process fluids treatment processes would reduce the

volume of contaminants. Alternative 5S is expected to

reduce the mobility of contaminants as well; however, the
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actions described for treatment under this alternative need

to be demonstrated on a large scale.
8.1.4 IMPLEMENTABILITY

Availability of work force, equipment, materials, and loca-
tions are not anticipated to be a problem for most

alternatives. However, locating a hazardous waste.disposal
facility near East Helena (Altermative 4E) may be difficult.
Alternatives could be designed not to interfere with poten-

tial future remedial actions for other operable units.

'All fluids treatment components of the alternatives are
implementable. However, the in-place treatment action
(Alternative 5S) proposes using technologies that need to be
demonstrated on a larger scale. Asarco is investigating the
technical feasibility of eliminating the gain in the process
fluids circuitry by treating 10 to 20 gallons per minute by
evaporation processes (Alternative 5S). Pilot-scale testing
would be required prior to full-scale implementation of the

fluids treatment components of all alternatives.
8.1.5 COSTS
The total present worth of alternatives ranges from

$6,015,300 (Alternative SS) to $17,749,400 (Alternative 4D).

Other Alternatives (4A, 4B, 4E) have present worth costs of
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approximately $13,000,000. Refer to Table 7-2 for specific

capital, operating, and maintenance costs.
8.1.6 LOWER LAKE ALTERNATIVES EVALUATION SUMMARY

Five alternatives (other than No Action).were evaluated for
Lower Lake. Disposal of sediments in the smelter process
and in-place treatment of process fluids by co-precipitation
appear to be the most attractive actions. These actions are

part of Alternative 5S.

SS G TING POND

8.2.1 PROTECTIVENESS, SHORT- AND LONG-TERM EFFECTIVENESS,
~ AND PERMANENCE

Alternatives would involve excavation of contaminated soils.
The partial or complete removal of contaminated soils, com-
bined with éctions to prevent leakage of fluids, would help
prevent further groundwater contamination. Current data
indicate that 6 feet of excavation would be required for
protecting groundwater, but excavation to approximately

20 feet is recommended. Regardless of excavation depth,
residual arsenic and metals could potentidlly impact the_

groundwater.
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-~ associated with <xcavation activities are
expected Risks to workers are typical of risks within the
smelter, and include potential exposure to arsenic- and
metals-bearing sediment and air particulates. The long-term

reliability of both alternatives is expected to be good.

In Alternative 8B+7H, protectiveness is achieved by upgrad-
ing the existing pit and replacing the pond. With this
alternative, there is some risk of breaking the upgraded
liner and releasing contaminants. More protectiveness would
be offered by replacing the existing pit and pond with new

structures (Alternative 8B+7E).

8.2.2 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS
(ARARS)

Ambieﬁt Air Quality Standards for smelting soils, the same
as for smelting ore, are expected to be met once the new
State Implementation Plan for reducing emissions takes
‘effect. OSHA requirements for soils handling would be the

same as for routine smelter operation.
8.2.3 REDUCTION OF TOXICITY, HOBILITY; AND VOLUME

Mobility and volume of the contaminants in soils would be
permanently reduced. Arsenic and metals would be treated in
the smelting process. The mobility of metals in speiss

fluids would be reduced by leak prevention.
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8.2.4 IMPLEMENTABILITY

Equipmeﬁt, personnel, and facilities required for iﬁplemen-
tation are available. The technology for excavation and
smelting soills 1s demonstrated and reliable. If necessary,

soils could be excavated to a maximum practical depth of

approximately 20 feet.

Potential conflicts with future groundwater remedial actions
may involve the impact of residual contaminants on
groundwater. The effect of these altermatives on the
groundwater system may be monitored by a groundwater

network.
8.2.5 COSTS

The total present worth of the alternatives are $750,900
(Alternative 8B+7E) and $624,300 (Alternative 83+7H). Refer
to Table 7-2 for specific capital, operating, and main-

tenance costs.

8.2.6 SPEISS GRANULATING POND AND PIT ALTERNATIVES
EVALUATION SUMMARY

Either alternative would be appropriate for remediation of

this area. However, Alternative 8B+7E is preferred because
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‘it offers more protection through replacement of both the

. pond and the pit.

8.3 ACID PLANT WATER TREATMENT FACILITY

8.3.1 PROTECTIVENESS, SHORT- AND LONG-TERM EFFECTIVENESS,
AND PERMANENCE

Soil leach (EP toxicity) test results indicate that soils
under the acid plant water treatment facility exhibit
characteristics of EP toxicity throughout the soil profile.
For ihat reason, soil removal would be to approximately

20 feet to protect the groundwater. Soils will be smelted.
Although these soils exhibit characteristics of EP toxicity,
the metals contained within them are a by-product of the
smelting process and may therefore be returned to the origi-

nal process by which they were generated.

The risks associated with excavation are low and are similar
to those described for the speiss granulating pond and pit
alternatives. The long-term reliability is good. However,
residual contaminants could potentially impact the

groundwater.
Alternative 1l1E includes relining the settling pool instead

of replacing it. The use of a liner would be less pro-

tective than replacement of the pool because the liner could
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break. The effectiveness of the liner could be monitored by
a secondary leak protection system and a monitoring well
network. Remaining risks to groundwater would include
potential contamination from soils underlying the relined
ponds. Long-term reliability depends on proper operation,
inspection, and maintenancerf the facilivy. 1I1If facilities

are properly maintained, no long-term problems should occur.

Alternatives 11D and 11F would be more protective than
Alternative 1lE. Risks associated with aéid plant £fluid
leakage to groundwater and potential leaching of contam-
inants from underlying sofls would be reduced. The effec-
tiveness of tank installation can be monitored by a secon-

dary leak detection system and a monitoring well network.

In the long-term, the settling pond and soils beneath the
existing facility and sediment drying area could contaminate
groundwater. Long-term reliability is dependent on proper

operation and maintenance of the facility.

8.3.2 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS
(ARARS)

Ambient Air Quality Standards, similar to those described
for the speiss granulating pond and pit area, are expected
to be met. OSHA requirements for soils handling would be

the same as for routine smelter operation. Tank design and
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construction (Alternative 11D) are expected to meet RCRA
requirements for leak detection and secondarj containment.
For Alternative llE, the lining on the pond may not meet
RCRA requirements for leak detection and secondary

containment.

8.3.3 REbUCTION OF TOXICITY, HOBILITY, AND VOLUME

For Alternatives 11D and 11F, the acid plant water treatment
facility would be replaced (except for the neutralizing
tanks), thereby reducing a source of groundwater
contamination. The mobility of acid plant fluids would be
reduced. Smelting would reduce both mobility and volume of
contaminants in the soils, as well as return the metals to
the process by which they were generated. Reduction of con-
taminant mobility would be accomplished by lining the set-
tling pond and by replacing settling dumpsters and troughs.
Soils under the settling pond remain as potential sources of

groundwater contamination.

For Alternatives 11D and liF, the mobility of fluid con-
taminants from the settling dumpsters, troughs, and sediment
drying area is reduced. BHowever, the main settling‘poﬁd'
remains a potential source of groundwater contamination..
Contaminated soils remaining beneath tfoughs, dumpsters, and
the sediment drying area after excavation could contaminate

the groundwater. All alternatives (except No Action) are
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expected to be effective in reducing the volume and mobility

of contaminants in the soils and groundwater.
8.3.4 IMPLEMENTABILITY

Adequate work force, equipment, and materials are available.
Excavation technology and disposal in the smelter process is
demonstrated and reliable. Contaminated soils could be
excavated to a maximum practical depth. No conflicts with
future remedial actions are expected, except for potential'
ihpacts of remaining soils on the groundwater. The effect
of this alternative on the groundwater system can be
monitored by a monitoring well network. There will be no
long-term operation and maintenance for soil removal and

processing.

For Alternative 11D, tank construction was previously demon-
strated successfully at former Thornock Lake. The tank
could be constructed within the existing pool. This may
require temporary shutdown of the acid plant water treatment
facility. Proper maintenance of the lined facility and the

tank would be required.

For Alternatives 11D and 1llE, temporary storage of acid
plant fluids during tank construction would have to be
provided. For Alternative l1lE, the settling pool would

require draining, sediment removal, and possibly some
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concrete repair work prior to installation of the liner.

Liners are generally reliable and easy to install.

All fluids treatment components of the alternatives are
implementable. In the long-term, proper operation and main-
tenance must be performed to achieve proper handling of con-

taminant fluids.
8.3.5 COSTS

The total present worth of alternatives ranges from
$1,754,800 (Alternative 1llE) to $2,859,300 ,
(Alternative 11F). Alternative 11D has a total present
worth of $1,958,500. Refer to Table 7-2 for specific

capital, operating, and maintenance costs.

8.3.6 ACID PLANT WATER TREATMENT FACILITY ALTERNATIVES
- EVALUATION SUMMARY

For all alternatives (except No Action) excavation to
practical limitﬁ-wbuld remove soil contaminants and help
protect the groundwater. Smelting contaminated soils would
reduce contaminant bobility and volume, as well as return
the metals to the process by which they were generated.
Alternative 11D includes lining the dumpster pad and replac-
ing the concrete pad; ,Altéthative 11F, which involves
replacing the facility, also would preveht leakage of acid

plant fluids. Alternative 11F is the preferred alternative.
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8.4 FORMER THORNOCK LAKE

Only one altefnative (other than No Action) exists for the
remediation of former Thornock Lake. - Variations of this
al;ernative, including disposal of sediments at a hazardous
waste facility, could be considered. This alternative was

evaluated against the essential criteria.

8.4.1 PROTECTIVENESS, SHORT- AND tONG-TERH EFFECTIVENESS,
AND PERMANENCE

Excavation of sediments would offer protection similar to
that described in alternatives for Lower Lake, except that
there are no process fluids. Also, community and worker
ricks would be similar. Residual risks would include con-
taminants already in the groundwater system. The process of

sediment removal and smelting is reliable in the long term.

8.4.2 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS
(ARARS) .

Ambient Air Quality Standards for smelting sediments, the
same as for smelting ore, are expected to be met once the
new State Implementation Plan for reducing emissions takes
effect. Ambient Air Quality Standards for airborne lead in
the proposed sedimencvdrying area are also expoctéd to'be
met. The OSHA requirements for sediments hgndling would be

the same as for routine smelter operation.
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8.4.3 REDUCT..N OF TOXICITY, MOBILITY, AND VOLUME

Sediments would be removed. Smelting similar to that
described for Lower Lake sediments would permanently reduce

contaminant mobility and volume.

‘The excavation and smelting of sediments has already been
implemented for part of‘former Thornock Lake. The reli-
ability of excavation and disposal has been demonstrated.
This alternative will not interfere with future temedial
actions. However, contaminants remaining after excavation

could impact the groundwater.

Effectiveness is dependent on total removal of fine-grained
contaminated sediments. Removal can be visually monitored
and verified by sampling. No long-term operation and main-
tenance would be necessary if the former lake is not reused.
If the pond is intended as an overflow storage facilicy,
then long-term maintenance of the iiner system would be

required.
8.4.4 TIMPLEMENTABILITY

This alternative can be implemented as a smelter operating
improvement. Approvals from the EPA and MDEES would be
required. An adequate work force and materials are

available for implementation of this alternative.
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8.4.5 COSTS

The present worth of Alternative l4 is estimated at $19,000.
Refer to Table 7-2 for capital, operating, and maintenance

CoSsts.

8.4.6 STATE AND COMMUNITY ACCEPTANCE

The general reaction to the Proposed Plan and preferred
alternatives was positive. Refer to the Responsiveness Sum-
mary (Appendix A) for detailed comments on tlhe Proposed

Plan.

8.4.7 FORMER THORNOCK LAKE ALTERNATIVES EVALUATION SUMMARY

Since no other alternatives (except No Action) are under
consideration for former Thornock Lake, Alternative l4 is

the preferred alternative.

8. RN S_EVALUATIO ROCESS S

Through the evaluation process, one alternative for each
area was identified as the most apprbptiate means of
remediation. For Lower Lake, the speiss granulating pond
and pit, the acid plant water treatment facility, and former
Thornock L#ke, these alternatives are 5S, 8B+7E, llF, and

14, respectively. The EPA and MDHES believe that these
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.alternatives will satisfy most of the statutory requirements
présented in the ARARs analysis. The choice of preferred

alternatives reflects the preference for treatment as the

principal element.
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9 THE SELECTED REMEDY

The remedy selected for the process ponds operable unit is a
combination of remedies, one for each of the four areas:
Lower Lake, the speiss granulating pond and pit, the acid
planﬁ water treatment facility, and former Thornock Lake.

This chapter presents details of the selected altermatives

for each area, including:

o Treatment and containment actions

] Costs

o Remediation goals and points of compliance

° Explanation of how the actions meet the statutory

requirements or prescribed standards

9.1 LOWER LAKE

The selected remedy for Lower Lake, Alternative 5S, includes

~

the following actions:
° Replace Lower Lake with storage tanks

. Construct a lined pond for storm water runoff



e - -place co-precipitation of Lower Lake process

waters

o Remove sediments by dredge, dragline, or indus-

trial vacuum
o Dry sediments on dfying pad
. Smelt sediments in the smelter process

Since the in-place treatment of process waters has not seen
proven on a large scale, a coﬂ;;ngency remedy, Alterma-

tive 4A, has been selectedvfor implementation in case imple-
" mentation of the selected alternative fails to result in
achieving ARARs (or prescribed standards). Alternative 4A
is identical to Alternative 5S, except for the way in which
process waters are treated. Alternative 4A involves pre-
treatment of process waters followed by discharge to the

POTW.

Preparation for the implementation of the contingency
remedy, Alternative 4A, should commence immediately, so.that_
remedial actions will not be delayed if the selected remedy,
Alternative 58§, doés not meet prescribed standards for in-
place‘treatmént. The EPA, state, and local community shoﬁld
follow the federal effluent guidelines (40 CFR 421.72, in

part) in developing a community pretreatment program,



including development of pretreatment standards, for the

contaminants of concern.

Actions for both alternatives are described in detail in
‘Chapter 7. The volumes of contaminants addressed by these
alternatives are also described in Chapter 7. The time
required to implement Alternatives 4A or 5S will be 5 years,
excluding smelting time.

Smelting of Lower Lake sediments will take precedence over
smelting sediments and soils from other areas. However,
dﬁring the time it takes to prepare Lower Lake sediments for
smeiting, soils and sediments from other areas should be
smelted. The materials requiring smelting are, in order of
decreasing priority: Lower Lake sediments, former Thormock
Lake sediments, soils from the acid plant area, and soils
from the speiss grauulating area. It is expected to take 12

to 15 years to smelt all the excavated soils and sediments.

For the selected remedy, Alternative 5S, the EPA will
require a treatability study plan before any treatability
study tests will be done. As soon as possible, Asarco will
_subﬁit to the EPA a treatability study work plan and, by
June 15, 1990, a trcttability study report. The report
should document whether or not in-place co-precipitation of
Lower Lake process waters is expected to meet the prescribed

standards presented in Chapters 7 and 10.
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9.2 SPEISS GRANULATING POND AND PIT

The selected remedy for the speiss granulating pond and pit,

Alternative 8B+7E, includes the following actions:

J Excavate soils
] Smelt soils in the smelter process.
. Replace existing pond with tank and secondary con-

tainment facility
. Replace existing pit with a new lined facilicy

- Descriptions of these actions and of the volumes of material
addressed by this alternative are presented in Chapter 7.
Capital and O&M costs are shown in Table 7-2. The time
required to implement Alternative 8B+7E will be 2 years, not
inclﬁding the smelting of excavated soils and complete
remediation of the speiss pit. The EPA may gtaﬁt an addi-
tional 12 to 18 months to completely replace the speiss

' granulating>pit and excavate the underlying soils. Although
remediation of the speiss pit may be deferred to 1992,
leakage from the speiss granulating pit must be stopped
immediately by use of a liner or other comparabie
technology. Smelting of excavated soils may tgke up to 12

~to 15 years. Soils excavated from the speiss granulating
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pond and pit will be smelted after sediments and soils from

all other areas are smelted.

The cleanup objectives based on EP toxicity test data, will
be excavation of soils with leachate concentrations exceed-
ing MCLs, or excavation to maximum practical limits (approx-
imately 20 feet). These objectives will require additional

soil core sampling at the speiss granulating pond and pit.

9.3 ACID PLANT WATER TREATMENT FACILITY

'The selected remedy for the acid plant water treatment

facility,bAlternative 11F, includes the following actions:

L Replace existing pond and settling system with

closed circuit filtration treatment system
J " Excavate contaminated soils

o Smelt contaminated soils in the smelter process,
thus returning metals to the process by which they

were generated.

Descriptions of these actioﬁs and of the volumes of material
addressed by this alternative are presented in Chapter 7.
Capital and O&M costs are shown in Table 7-2. The time
required to implement Alternative llF will be 1 year, not
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including the time required for smelting excavated soils.
Soils excavated from the acid plant water treatment facility
will be smelted after smelting sediments excavated from
Lower Lake and former Thornmock Lake, and before smelting

soils excavated from the speiss granulating pond and pit.

The cleanup objectives, based on EP toxicity test data, will
be excavation of soils with leachate,coﬁcenttations exceéd-

ing MCLs, or excavation to maximum practical limits (approx-
imately 20 feet). These objectives will require additional

soil core sampling of the acid plant water treatment

facilicy.

.4 9) R ORNOC

The selected remedy for former Thornock Lake, Alternative

l4, includes the following actions:

¢  Excavate sediments

©  Smelt sediments in smelter process
Descriptions of these actions and of the volumes of material
addressed by this alternative are presented in Chapter 7.

Capital and O&M costs are shown in Table 7-2. The time

required for excavation will be 6 months.
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Although sediments from Lower Lake have.high priority for

smelting, some or all of the sediments from former Thornock
Lake will be smelted first, until Lower Lake sediments have
been dried and readied for the smelter process. Then, the

smelting of Lower Lake sediments would take precedence.

. 9.5 PERFORMANCE REQUIREMENTS

Remediation goals for all areas are the requirements that
have been identified as applicabie or relevant and
appropriate requirements (ARARs) or soil and sediment clean-
up objectives. These goals were determined by the EPA based

~on d