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RECORD OF DECISION
- KENNECOTT SOUTH ZONE OPERABLE UNIT 2 _ :
SOUTHWEST JORDAN RIVER VALLEY GROUND WATER PLUMES

'PART 1: DECLARATION
Site Name and Location :

This Record of Decision covers Operable Unit 2 (Southwest Jordan River Valley Ground
Water Plumes) of the Kennecott South Zone Site, proposed for the NPL in 1994,
Operable Unit 2 is located in Salt Lake County, Utah, and encompasses the groundwater
beneath all or portions of the municipalities of West Jordan, South Jordan, Riverton,
Herriman, and portions of umncorporated Salt Lake County The CERCLIS ID is
UTD000826404 ,

Statement of Basis and Purpose

This decision document presents the Selected Remedy for the Kennecott South Zone

* Operable Unit 2 Site in Salt Lake County, Utah, which was chosen in accordance with the
Comprehensxve Environmental Response, Compensation and Liability Act (CERCLA), as
- amended by the Superfund Amendments and Reauthorization Act (SARA), 42 U.S.C. §§
© 9601 et. seq, and, to the extent practicable, the National Contingency Plan (NCP), 40

- CFR Part 300. This decision is based on the Administrative Record file for this site.

The State of Utah concurs with the Selected Remedy. Their concurrence is based upon
the belief that the remedy will benefit the public within the aﬁ“ected area and begm to
protect pubhc health and the environment, '

Asswsment of Site

The response action selected in this Record of Decision is necessary to protect the pubhc
health or welfare or the environment from actual or threatened releases of hazardous
substances and pollutants or contanunants into the environment.

‘Deso;r_lptlon of Selected Romedy

* The selected remedy for Operable Unit 2 (Southwest J ordan River Valley Ground Water
Plumes) addresses the ground water contamination for this Kennecott South Zone Site.
The surface contamination which originally constituted the principal threat at the site has
already been addressed in other removal and remedial actions at OU1 (Bingham Creek),
OU3 (Butterfield Creek), OU4 (Large Bingham Reservoir), OUS (ARCO Tails), OU6
(Lark Tailings and Waste Rock), OU7 (South Jordan Evaporanon Ponds), OU10
(Copperton Soils), and OU17 (Bastian Arca)




For purposes of clarifying agency authority over the cleanup operations of this action, the -
agencies plan on using a joint CERCLA and State NRD approach. The cleanup strategy
presented within the text of this ROD is concemned primarily with the acid plume in Zone -
A, under CERCLA authority. EPA maintains the right to intervene in the cleanup of the
“sulfate plume in Zone B, if it is not addressed suﬂicrently by the State NRD action. "The
- State of Utah will maintain authority of operations, in both Zones A and B, as they are
intended to fulfill the requirements of the NRD settlement. (Please refer to the footnote at
the bottom of page 28 )

The performance standards for the selected remedy include achieving the primary drinking -
water standards in the aquifer of Zone A at the Kennecott property line (as of the date of
the signing of this document) for all hazardous substances (i.e. metals). Active :
remediation (pump and treat) is required to achieve the health-based goal of 1500 ppm for
sulfate while monitored natural attenuation is uséd to achieve the State of Utah primary
drinking water standard for sulfate at 500 ppm. The water treated and delivered for -
municipal use must achieve all drinking water standards of the State of Utah, as a
requirement of both the CERCLA action and the Natural Resource Damage (NRD)
settlement between the State of Utah and Kennecott Utah Copper Corporation. The
performance standard for treatment residuals as-measured at or before the end of the:
tailings pipe is demonstration that the tailings/treatment res1duals combination meets the

- characteristics of non-hazardous waste. -

The selected remedy involves treatment and containment of contaminated ground water
plumes. The prmc:pal threats which caused the ground water contamination have been
addressed in previous actions or are contained under prowsrons ofa Utah Ground Water
Protectron Permit.

The selected remedy contains the following elements:

L -Continuation of source control measures as adnmmstered through the State of Utah
Ground Water Protectron Program. )
. Prevent hu_man exposure to unacceptably high concentrations of hazardous

substances and/or pollutants or contaminants by limiting access to the
contaminated ground water. Institutional controls include purchases of land,
‘purchases of water rights , limiting drilling of new wells and increased pumping of
nearby old wells as approved (on request) and administered through the State of

. Utah State Engineer (Division of Water Rrghts) :

. Prevent’human exposure to unacceptably hlg'h concentrations of hazardous
substances and/or pollutants or contaminants through point-of-use management
which includes providing in-house treatment units to residents with impacted wells,
replacement of their water by hooking the properties up to municipal drinking




~and/or secondary supplies, and/or modxfymg thexr wells to reach uncontanunated
waters.

. Contain the acid plume in Zone A by installation of barrier wells at the leading
‘edge of the contamination (1500 ppm sulfate or less), pump and treat the waters to
provide a hydraulic barrier to further plume movement while providing treated -
water for municipal use. The treatment technology for the barrier well waters is
reverse osmosis. :

. Withdraw the heavily contaminated waters from the core of the acid plume in Zone .
A and treat these contaminated waters using pretreatment with nanofiltration or -
equivalent technology, followed by treatment with reverse osmosis to provide
drinking quality water for municipal use.

. Monitor the plutne to follow the progress of natural attenuation for the portions of
the Zone A plume which contain sulfate in excess of the state primary drinking
water standard for sulfate (500 ppm sulfate)

. D1sposal of treatment concentrates in existing plpelme used to slurry tailingstoa
: tallmgs unpoundment prior to mine closure.

. _ Development of a post-mme closure plan to handle treatment residuals for use
- when the mine and mill are 10 longer operatmg

Statutory Determinations

~ The selected remedy is protective of human health and the environment, complies with
Federal and State réqmrements that are applicable or relevant and appropriate to the
remedial action, is cost-effective, and utilizes permanent solutions and altematlve
treatment technologies to the maximum extent practlcable

Thxs remedy also satlsﬁes the statutory preference for treatment as a pnnmpal element of
. the remedy (i.e,, reduces the toxicity, mobility, or volume of hazardous substances,
pollutants or contammants as a principal element through treatment)

Because this remedy will result in hazardous substances, pollutants, or contaminants
remairiing on-site above levels that allow for unlimited use and unrestricted exposure, a

statutory review will be conducted within five years after initiation of remedial action to
- ensure the remedy is, or will be, protective of human health and the environment.




ROD Data Certlﬁcatxon Checkhst

The foﬂowmg mfonnqtmn is mcluded in the Declsmn Summary section of this Record of -

Decision. Addxtlonal mformatlon can be found in the Adrmmstratwe Record file for this }

site.
«  Chemicals of concern and their respective concentrations, pages 44-45.
. - Baseline risk represented by the chemicals of concern, pages 48-49.
. Cleanup levels established for chermcals of concern and the bas1s for these levels,
. pages 88-89,
. How source materials constltutmg pnncxpal threats are addressed, page 19.
. Current and reasonable anticipated future land use assumptions and current and
potential future beneficial uses of groundl water used in the basehne risk
, - assessment and ROD, pages 40-42. ,
. Potential land and ground water use that will be avadable at the site as a result of
the Selected Remedy, page 42. '
.o/ Estimated capital, annual operation and maintenance (0&M), and total present

worth costs, discount rate, and the number of years over whxch the remedy cost
estimates are projected, pages 83-87. _
“Key factor(s) that led to selecting the remedy (i.e., describe how the Selected
- Remedy provides the best balance of tradeoffs w1th respect to the balancing and
modifying criteria, highlighting criteria key to the decision), pages 73-79.




_ Authorizing Slgnatuws

~ The following authorized officials at EPA Reglon VIII and the State of Utah approve the ;
selected remedy as described in this Record of Decision:

| . | 1203 oo
Max H. Dodson o | o Date
Assistant Regional Administrator _ ‘

Office of Ecosystems Protection and Remedxatxon

U. S. Environmental Protection Agency, Region VIII

72/!%

Diatm€ R. Nielson, PhD. " . : , Date L
Executive Director . :
- Utah’ Department of Envxronmental Quahty




* PART 2; DECISION SUMMARY
Site hame, Locatioﬁ, and Brief Description

The Kennecott South Zone Site, proposed for the NPL in 1994 (CERCLIS D

. UTDO000826404), is located in southwestern Salt Lake County, Utah, and covers all or

portions of the municipalities of West Jordan, South Jordan, Riverton, Herriman, and -
unincorporated Salt Lake County. The lead agency for this CERCLA action is the U. S.
Environmental Protection Agency (EPA), supported by the State of Utah Department of
Environmental Quality (UDEQ). Cleanup funding will be provided by the responsible

party. This action addresses ground water problems caused by over a century of mmmg
actmtles at the site. :

The Kennecott South Zone site is located about 10 ‘rmles to the southwest of Salt Lake ‘

City, Utah. Mining began at the site in 1863 and has continued ever since. Waste

. management practices of early miners included the dumping of wastes directly into

mountain creeks or storing them adjacent to streams. The streams carried the waste down

" into Salt Lake Valley, which was then largely ranch and farm land. Now suburbs have

filled the valley near Salt Lake City. Miners also discovered that additional minerals could -
be obtained by spraying their waste dumps with water. The wastes contained sulfides
which reacted with the water to form sulfuric acid. The acid leached minerals from the
waste rock. The miners then collected the metal bearing acidic waters as they emerged at
the toe of the waste dumps. Later on, miners realized that the preemptive addition of
acidic water would actually increase mineral content of the leachate.

The collectlon system allowed substantxal acid waters, laden w1th metals and sulfates, to

~escape and contaminate the ground water. This has rendered a large area of the ground :

water useless for drmkmg water, a serious matter in the semi-arid West.

The Kennecott South Zonc.slte is composed of hlstonc mining sites, of surface areas
contaminated by mining wastes which migrated from source areas downgradient to cities
and towns, and of subsurface areas contaminated by acid leachates from the mining
district. '

The proposed action at the Kennecott South Zone site involves Operable Unit 02, the
ground water operable unit. Surface contamination was addressed by other actions. An

-area map showing Operable Unit 02 study area and its relationship to nearby mining

activities is given in Figure 1 (Figure 1-1, from the Remedial Investigation Report).
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‘ B. Site History and Enforcement‘Activities

Mining activities began in the Oquirrh Mountains of Utah in 1863. Early miners recovered
mainly gold, silver, lead, and zinc but noticed extensive deposits of low grade copper ore
also. The leaching of copper into Bingham Creek was noted as early as 1885 by -
government geologists. They observed that water which ran or percolated along the
copper ore body contained copper sulfate resulting from the oxidation of copper pyrites. :
At that time, miners made no attempt to recover the very cons1derab1e quantity of copper '
running down the canyon.’ )

Later, in 1903, two mining companies, Utah Copper and Boston Consolidated began
experimenting with mining, milling and smelting techniques to exploit the extensive
porphyry copper deposits. They developed a mining technique known today as open pit
mining in Bingham Canyon and because space was limited for tailings disposal in the
canyon, the companies built mills about 13 miles away on the shores of the Great Salt
Lake. ‘A smelter was built near the mills. _

The open pit mining technique involved blasting the mountain side, later the pit, to obtain .
the ore, and then send the ore to the mills while dumping the waste rock in nearby gulches.

- Waste rock also contained minerals, but in concentrations too low to recover
economically using milling techniques. It was not long before miners began to notice blue
water containing substantial concentrations of copper coming from the toe of the various
waste rock dumps in the canyon. Although there were small operations established at the
toe of each dump before this, Utah Copper, a predecessor to Kennecott Utah Copper,
began a full scale operation to collect the acidic metal bearing waters into a central
‘recovery plant in about 1923. By 1929, Utah Copper staff admitted that they had doubts

_ -that the company would ever be able to catch all the copper runmng to Bingham Creek-
, 'from their growing waste rock dumps.

Kennecott Utah Copper Corporation [hereafter referred to as “Kennecott]”) * upgraded
their leach water collection system in 1965 when they installed the unlined Large Bingham
Reservoir on a former tailings pond at the mouth of Bingham Canyon. Ditches conveyed -
the leach waters to the reservoir for storage prior to recovery of the copper in their

- precipitation plant located just upstream of the reservoir. After recovery of the copper,

- the waters, still acidic, were recycled back to the top of the waste rock dumps. Water
balances calculated at the time suggested that water was escaping from the reservoir.
Kennecott estimated that the loss of water from the reservoir was 1 million gallons per
day. Kennecott used this reservoir from 1965 to 1991, a period of 26 years. During that -

! The name “Kennecott” has been used by various entities, some associated with mining
* activities in Bingham Canyon and some not associated with these activities. “ Kennecott” as used
in this document refers to Kennecott Utah Copper Corporation and other entities using the name
“Kennecott” that were connected with historical activities described in this document. B
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time, an estimated 9.5 - 16 billion gallons of highly contaminated waters characterized by

- low pH, high metals, and sulfate, had escaped into the ground water. Kennecott began to
monitor the ground water downgradient of the reservoir starcing soon after the reservoir
was constructed. In 1991, Kennecott retired the old reservoir, cleaned out the sludges and
tailings on the bottom, and reconstructed the reservoir. This new reservoir has three
basins, is triple-lined and is equipped Wlth a leak detection system.

Kennecott also upgraded canals leadmg to the reservoir and built cut-off walls across
canyon drainages keyed into bedrock to prevent any acid leach waters from traveling
underneath the collection system in the alluvial material. Former leakage rates from this
source have not been estimated. In the fall of 2000, Kennecott ceased active leaching of -
their waste rock dumps, although flow from this operation will continue for some time.
Even after flow from the active leaching operations has been flushed out, mineral-laden
acidic waters will still come from the waste rock dumps but this will be the result of rain
or snow falling on the dumps (no excess waters or acids are pumped back to the dumps to
increase flows or recoveries). :

o SeveraI other mining activities caused or contributed to ground water contamination.
Along the eastern front of the Oquirrhs are several old mining adits and tunnels, some of

~ which continue to discharge waters. The Mascotte Tunnel was originally driven in 1901

- to provide an ore haulage route and drainage outlet from several mines in the Bingham
Canyon. Waters infiltrating this tunnel contained so much copper that the mine owners

_ constructed precipitation launders inside the tunnel. This process was enhanced by adding
excess water to the dumps above the tunnel. Active leaching ceased about 1931. Before
Kennecott began to capture these waters, the waters were used for irrigation. The

'_ * Bingham Tunnel was originally driven in 1950 to provide an alternative ore haulage route
- and drainage for the pit. The water was also used for irrigation purposes. . The Bingham

Tunnel still has some water drainage currently, but the waters are now diverted into the
leach water collectlon system.

Excess waters from Bingham Creek, not known for its pristine waters, were discharged
into evaporation ponds built in the valley to the east beginning in the 1930s. These ponds
were initially not lined, had gravel bottoms, and the water was not treated. Although the
water certainly disappeared, evgporation was not the main mechanism of loss. During- the
wet years of the 1980s, several of the ponds were lined with clay and the water was
neutralized with lime before discharge. The surface wastes in the footprint of the ponds
were removed or consolidated and capped in 1994. The ground water plume emanating
‘from this facility is being addressed as part of the separate Natural Resources Damage
(NRD) settlement between Kennecott and the State of Utah.

Investigations regarding the ground water contamination began in 1983. A five year study
- launched in response to the State of Utah Natural Resources Damage Claim started in
1986. A Focused Feasibility Study began in 1992 under CERCLA authority to quickly



eliminate alternatives that were not feasible and/or were not cost eﬁ‘eotivé. The Remedial
Investigation/Feasibility Study (RUFS) began in 1995 under provisions of a Memorandum -

- of Understanding (1995) between EPA, the State of Utah, and Kennecott. The NRD
- settlement was also reached in 1995. The RI/FS document was submitted in 1998,

although additional experiments relating to remedial design (RD) are on-going and will be
completed during RD. Several treatment technologies were tested usxng pilot plants
beginning in 1996 through the present. A plan to satisfy the provisions of the Natural
Resources Damage (NRD) settlement was presented to the State Trustee for Natural

'Resources‘in December of 1999. The plan is currently undergoing final revisions.

Significant enforcement actions (involving OU 02) are listed in the following table:

SUMMARY OF OU2 ENFORCEMENT ACTIVITIES

Status

the NPL

| Date Action
1986 Utah Department of Health files a complaint Trial put on hold while the
against Kennecott in Federal Court seeking parties collected more
damages under NRD provisions of CERCLA. information about the extent
' ‘ ' ‘of contamination. The study,
called the Five Year Study, -
was not formally completed.
1990 Settlement reached between Kennecott and After substantial negative
Utah Department of Environmental Quality. A | comment during the public
proposed consent decree was lodged thh comment period, the Federal
Federal Court. District Court rejected the
Consent Decree. Appeals to
both the Court of Appeals
and the Supreme Court were
unsuccessful in overturning
| the rejection.
1991 EPA opens s1te-w1de remedlatlon Consent Negotiations fail in late 1993;
Decree negotiations. there are too many unknowns
for both parties,
1994 EPA proposes the Kennecott South Zone for The site is still proposed for

the NPL.
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-1 Date

“Action -

Status

1995

After substantial changes and inclusion of Water
purveyors in the negotiations, a new consent

{ decree for the NRD claims of the state trustee

was lodged in Federal Court.

Upon agreement of the three
parties, the Consent Decree
(CD) was entered by the
Court. The CD established a

| trust fund sufficient to.finance

a remedial project to supply
treated water through the

| replacement and/or

restoration of the lost
resource. Kennecott can
apply for monies from the’
trust fund if specific criteria
are met. A plan for use of

- these funds was submiited to

the state trustee in late1999.

1995

EPA, Kennecott and UDEQ signa
Memorandum of Understanding which required
Kennecott to perform an RI/FS at OU2 (along
with other cleanups) in exchange for EPA
taking no ﬁxrther action regardmg final NPL
llstmg

The RI/FS for OU2 required
by the MOU was submitted

| by Kennecott in March, 1998.

. EPA has approached Kennecott Utah Copper Corporation, a wholly owned subsxdlary of
Rio Tinto, as a potentially respons1ble party for OU2. Special Notice letters have not been
© issued.

11




~ Community Participation

Community participation for this operable unit began in 1992 when a Technical Review
‘Committee was formed which included scientists and engineers from federal agencies,

state agencies, local county and mumcxpal governments, water purveyors,

environmentalists, and citizen groups. The members were chosen to represent their

communities both to brief them on issues and to bring back concerns to the group. Over

the course of the investigations, the committee met over 24 times to review work plans,
_evaluate progress reports, and discuss issues regarding the treatment alternatives. Future -
. water use needs and land use trends were also discussed during these meetings. A
Technical Assistance Grant (TAG) was awarded to a citizen group, Herriman Residents

for Responsible Reclamation (HRRR) They were also active partmpants in the Techmcal :
Review Committee,

The Community Participation Plan for the site was outlined in 1991, but was augmented

. with more detailed plans for each clean up action. For the ground water operable unit, a
mailing list of 2000 private and public well owners was developed. Fact sheets, briefings,
site tours, and open houses were scheduled periodically throughout the pro;ect Both
print and electronic media covered most of the events. One screening exercise was

- conducted in 1993, and the public were able to voice their concerns early in the study

process. This information was used during RUFS scoping.

The RUFS reports, a companion Natural Resource Damage proposal, and the CERCLA

Proposed Plan were made available to the public on August 1, 2000. These docunients

~ are located at the City Recorder’s Office in West Jordan City Hall the offices of Utah

~ Department of Environmental Quality in Salt Lake City, and at the Superfund Records
~Center in the EPA Region VIII office in Denver. The notice of availability of these -
documents was advertised in the Salt Lake Tribune and the Deseret News on July 31,
2000. ‘A public comment period was held from August 1, 2000 to August 30, 2000. City
councils were briefed and a site tour for elected officials and the media within the Salt -
Lake Valley was held on July 26, 2000. The problem and proposed plan received
extensive media coverage in both local newspapers and on at least one TV station. An
open house was held at the offices of Utah Department of Environmental Quality in Salt
Lake City. This format gave citizens an opportunity to talk with project principals. The
public hearing was held on August 9, 2000, in the City Council Chambers of West Jordan

" City Hall. EPA’s responses to the comments received during this period are included in
the Responsiveness Summary, which is a part of this Record of Decision. Concerns of the -
public included potential impacts of the project on other water nghts holders, water uses,

- and costs to municipal and pnvate water customers. : :
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D. Scope and role of operabie_ unit or response a&t_ionﬁ '

When proposed for listing on the NPL, the Kennecott propérties were divided into two
zones (Kennecott South Zone and Kennecott North Zone) because the two areas were 10
miles apart. However, in reality, the two zones are technically managed as one site
because Kennecott continues to mine ore and process minerals utilizing both zones and
they are functionally connected via several pipelines, roads, and rail lines. For example,
wastes produced by Kennecott’s Copperton Concentrator located in the South Zone are
‘slurried to a tailings pond in the North Zone, Waters generated in the North Zone are sent
by pipeline to the South Zone for use during the processing of the ore. For this reason,

 activities in either site can affect operations at both sites. There are 22 Operable Units
within the Kennecott sites.

In general because the overall site is so large a step-vwse site’ cleanup strategy was
implemented by EPA, the State of Utah, and Kennecott, as generally outlined in the site-
" wide Memorandum of Understanding of 1995. First, CERCLA removal authorities were
~ used to cleanup surface wastes. These actions started in 1991 and are essentially complete
in 2000. Second, CERCLA remedial authority as well as the State of Utah NRD authority
- will be used to cleanup ground water. Finally, the State of Utah permitting authorities, in
particular, Ground Water Protection Program Permits, will be used to oversee routine
operations and maintenance of the remedies. :

~ The descriptions of operable units related to OU2 and the status of each are glven in the |
table below: -

KENNECOTT OPERABLE UNITS (Related to OU2)

OU No. Descripbtioh and rel_atibnship to OU2 ' Status

oul o Surface contamination in Bingham Creek and Cleanﬁps completed by three
o flood plain. A potential former source of - removal actions, one fund

groundwater contamination to OU2. = lead, two PRP enforcement

L ' actions. Final ROD issued
1998." Two Consent Decrees
with the two PRPs were -
entered in 1999.

OU2 | Groundwater plu‘meé in the South Zone | RIUFS work completed in
1. Zone A, the acid plume. 1998. This is the subject of
' ‘this Record of Decision.

13




| ouno.

Status

Description and relationship to QU2
ou2 Groundwater plumes in the South Zone State/Kennecott NRD
2. Zone B, the sulfate plume. Consent Decree entered in
' ‘ . 1995. Plan submitted to
trustee in Dec. 1999.
Approval pending. -
ous3 Surface contamination in Butterfield Creek and Cleanups completed by three -
‘| flood plain.- A potential source of groundwater removal-actions, two PRP
contamination to OU2. enforcement actions, one
mixed funding.. Final ROD to
» ‘be issued 2001. '

1 OU4 The Large Bingham Reservoir. This reservoir | Old reservoir retired and
leaked about 1 MGD into the underlying cleaned under AOC. A new
aquifer. The reservoir was the most serious lined reservoir went into
source of groundwater contamination to QU2 | service in 1994. Final ROD
(Zone A). - ' issued 1998, The site was

L included in the OU1 Consent -
Decree of 1999. '
Qus ARCO Tails. Surface contamination produced | Cleanup completed under
' by non-Kennecott mines in Bingham Canyon. | terms of a UAO about 1997.
| Degree of contribution of groundwater Final ROD issued 1998.
contamination unknown. The site is _{ Consent Decree entered for
immediately downgradient from the Large | O&M 1999.
Bingham Reservoir-and is above some of the
, highest concentrations in the groundwater.

ou6 Lark Waste Rock and Tailings. Surface Cleanups completed under an

' ' contamination produced by mines and mills AQC, 1994. Final ROD to be
near the former town of Lark, Utah. A known | issued 2001.
source of groundwater contamination to ou2.

ou7 South Jordan Evaporatlon Ponds. - Surface Cleanups completed under an
contamination produced by disposal of mine AOC 1995. Final ROD to be
| waters from Bingham Canyon. The ponds issued 2001. '
were the second major source of groundwater
contamination to OU2 (Zone B).
0U10 Copperton Soils. Contamination not severe

enough to warrant action.
Final ROD issued 1998.
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’ OU No.

Description and relationship to OU2

Status

- |outi

Zone)

Bingham Canyon. Surface and subsurface With minor exceptions, most
- | contamination. A suspected source of ground of these sites were buried or
| water contammatlon excavated by later mining
1 | operations. No further action
needed. Final ROD 1ssued
. 1998. v
QU12 Eastside Collection System. This systemwas = | The_ system was reconstructed
: constructed to recover acid leachate from mine | in 1993-1996 under
‘dump leaching operations. A source of provisions of a state
groundwater contamination. * .| groundwater permit,
0uUl6 Bingham Canyon Underflow. This is a plume . | This flow was intercepted
of acidic waters flowing in the alluvium through construction of a
underneath Bingham Creek in Bingham cutoff wall keyed into -
| Canyon. A source of groundwater bedrock under the provisions
contamination. Also, acidic waters have been | of a state groundwater
| found in bedrock underlying Dry Fork, a permit. The Dry Fork
Bingham Canyon tributary. The significance as | bedrock aquifer is under
a potential source is unknown. : investigation by the state
- ground water program.
ou17 Bastian area. Surface contamination resulting | Surface contamination was
from the use of contaminated irrigation water. . | not severe enough to warrant
The site overlies the groundwater plume. further action except in an :
emanating from the Large Bingham Reservoir. | historic ditch. Cleanups of
' ' ' the ditch were performed by
enforcement actions at OUS
and OU6. Final ROD issued
. © {in1998. |
0u1s Magna Tailings Pond. Tailings generated by ~ | Surface discharges from the
(North | two mills are stored in this facility at the North | pond are subject to a UPDES -
| Zone) End. The pond is likely to be used as an permit. Subsurface
integral part of the OU2 action while mining discharges are covered under
operations continue. a state groundwater permit.
ou22 Great Salt Lake. Surface water body receiving | There are no water quality
(North discharges from Magna Tailings Pond and standards for the Great Salt
other Kennecott waters. Lake at present. Relevant

‘| ecological studies were -

performed as a part of the
North Zone studies. -
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OU No. Description and relationship to OU2 . . . | Status

oU20

| Kennecott lands in Pine _
Canyon have been given a No

Pine Canyon. Kennecott lands on the west
‘slope of the Oquirrhs are a part of the

Kennecott South Zone. However, drainage is
to the other side of the mountains and this area
is not a source of groundwater contamination
at OU2. Non-Kennecott owned land in this
area was divested from the Kennecott South

Zone to another proposed NPL site,
International Smelter.

Further Action Status. Asa
part of the newly proposed
areas of Pine Canyon,
‘negotiations with the other
party for a RI/FS are
underway. '

The sequence of cleanups are/were as follows:

' KENNECOTT SOUTH ZONE ENVIRONMENTAL CLEANUPS |

Date Action Authority Problem
(calendar) ‘ , . :
1991 Bingham Creek | Time Critical Flood plain soils were
residential soils | Removal ‘contaminated by lead from .
) ‘ upstream mining activity. The land
| was developed for residential use.
1992-1994 Butterfield Mine | Time Critical High concentrations of lead in
‘Waste Rock Removal | waste rock were left in and
: adjacent to Butterfield Creek.
‘Materials were eroding into the
, creek. S
1992-1994 Large Bingham | Time Critical Acid leachate leaked from
'. : Reservoir - Removal | reservoir into ground water.
1993-1994 Bingham Creek- | Time Critical -| High concéntrations of lead in
sediments Removal - tailings deposited in former creek
' ' channel were continuing to erode
downstream. '
1993-1994 Lark Waste Time Critical High concentrations of lead and
: Rock and Removal arsenic in tailings were present. In
Tailings addition, high concentrations of
‘ sulfides in waste rock produced
acids leaching into the ground
water. :
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Date

_ Action VAut’hority | Problem
(calendar) o : o
-1993-1997 ARCO Tailings - | Time Critical High concentrations of léad, ~ -
: : . | Removal arsenic and sulfides in tailings
| deposited in and adjacent to
Bingham Creek eroded
downstream and potentially -
. ' leached to ground water.
1993-1996 - Easts'idé . State Ground The collection system is designed
Collection Water Permit to contain acid leachates coming
System, . from Bingham Mine waste rock -
Bingham Tunnel, sulfides. It also collects mine
A Mascotte Tunnel drainage from adits.
| 1994-1995 South Jordan Time Critical Waste water settling pond sludges
Evaporation Removal were a known source of ground
Ponds water contamination via
‘ o inﬁltration.
1994 Off-site historic | PA/SI-like Surface drainages from the mining
facilities - investigation district were screened for
contamination.
1994-2000 ‘On—sit_e historic | PA/SI-like Individu#l waste piles were
: facilities investigation | screened and checked for mobility
‘ | into ground or surface waters. .
1995-1997 Bingham Creek | Time Critical Final clean up of residential soils
residential soils | Removal contaminated by tailings in the
' I . , flood plain of Bingham Creek.
1997-2000 Herriman Time Cntxcal Residential soils were
: residential soils | Removal contaminated through use of
. L IR contaminated mine waters for
. irrigation. _ _
1997-1998 | Butterfield Time Critical Tailings left by historic ore mill left
Canyon Removal in Butterfield Creek were erodin
o downstream. !
1998 Bingham Canyon | State Ground . Contaminated ﬂo,W in alluvial
Underflow Water Permit gravels of Bingham Creek
' contributed to ground water
contamination in the valley.
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| Date -

18

| Action Authority Problem
(calendar) ' B L
| 1908 | Bingham Creek - | Remedial No Action ROD.
' surface waste , - S
2000 | South Zone Remedial | The focus of this ROD, RD/RA
' Ground Water - .| begins 2001.
2001 Butterfield-Lark Remedial Institutional Controls only ROD is
-surface waste L anticipated in 2001,
-{ 2001-2002 Precipitation Remedial .| Decommission, demolish, and
' R Plant clean soils surrounding former
processing plant for leach water.
, The plant was closed in 2000.
2005 Site Wide Remedial Construction Complete.




E.

Site characteristics

L Coné_eptual Site Model and Description:

Sources

Contaminated ground water

N

Human ingestion Avi»a' wells  Ecological receptors in the Jordan River

via seeps and infiltration.

Sources: The major source of the contaminated ground water in Zone A was
leakage from the Large Bingham Reservoir. Other sources included acid leachate
leaking or escaping capture from the Eastside Collection System (includes
Butterfield Creek and Bingham Creek underflow), and historic tunnels at Lark.

The sources of contaminated ground water in Zone B were leakage from the South
Jordan Evaporation Ponds and several non-mining sources. The mining-related
sources have all been addressed by previous response actions. '

Contaminated Ground water: For administrative purposes the ground water
plumes have been divided into two zones. The acid plume (sometimes referred to
as the CERCLA plume) in Zone A contains low pH waters and high metals with
sulfates exceeding the CERCLA recommended risk based action level of 1500
ppm. The sulfate plume (sometimes referred to as the NRD plume) in Zone B

contains waters exceeding the Secondary Drinking Water Standard for sulfate of

250 ppm. For the purposes of this ROD, the plumes will be described as Zone A
for the acid plume or Zone B for the sulfate plume. Although the waters in Zone
B do not rise to the level of a health risk, they are not useable for public drinking
water supplies without blending or treatment. The Zone A acid plume originates
largely from the Large Bingham Reservoir. The sulfate plume originates from the -
South Jordan Evaporation Ponds in Zone B and the migration of sulfate-laden
ground water from Zone A. (See Partl, Declaration, for the division of authorities
used in the combined CERCLA-NRD action.)

Human ingestion: Ingestion of contaminated well water is the major pathway of
potential human exposure for people in the affected area. There are some other
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minor concerns which include using the water for i irrigation and stock watering

purposes. The exposure points are scattered throughout the aqulfer at pnvate and
municipal 1 wells :

Ecological receptors: The ground water in this area flows from the mountain
recharge areas to the Jordan River which is the point of discharge and exposure
pomt to aquatic organisms living in the river. - The Jordan River near the affected
area is classified as a cold-water fishery. The discharge of treatment brines is a
potential problern for the Great Salt Lake ecology

Overview of the site:

, Size of the site: The contaminated ground water underlies a 72 square mile area.
- The core of the acid plume is about 2 square miles in size. -

Geographical and topographical information: The site is located in the Southwest
portion of the Jordan River Valley. On the western edge of the site is the Oquirth
Mountain Range which has been an important mining area in the State of Utah
since 1863. Several creeks begin in these mountains and hlstoncally flowed
toward the east and the Jordan River. These creeks include Bingham Creek, }
Midas Creek, and Butterfield Creek. Today, because virtually all the water coming
from the mountains is captured for use as industrial or irrigation waters, the crecks
do not flow except during rain events. Each of these creeks has an associated
flood plain, but the size of the current flood plain is much smaller today than
historically due to the impoundment of these waters. Buried channels of these
creeks often serve as preferential flow pathways for subsurface waters.

Because of the availability of water during historic times, several farming
communities were founded along the creeks. With the growth of urban
development in Salt Lake Valley, most of these communities are now suburbanin
character and are part of the Salt Lake City Metropolitan area. The Cities of West.

J ordan South Jordan, and Riverton, and the Town of Herriman overlay the
contammated ground water.

Exce_pt in and near the mountains, the valley floor is relatively flat, gently sloping
toward the Jordan River. There are some wetlands adjacent to the Jordan River at
~ the eastern boundary of the site. The wetlands are fed by seeps originating from
the shallow aquifer. In addition, several of the cities along the Jordan River are
considering wetland restoration projects in this area.

. Surface and subsurface features:

Proceeding from west to east, surface features in the Oquirrh Mountains and
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foothills include mining operations of the Kennecott Utah Coppéf Corporation and
remnants from historic mining activities. The facilities which were 1mphcated in
ground water contamination are described later. Adjacent to the mountains is a

‘band of agricultural lands either owned by Kennecott and leased to farmers or

pnvately held. Over the eastern edge of the site are three cities. In addition,
transecting the site from north to south are several irrigation canals which
transport Utah Lake water and Jordan River water inland for use by farmers and
residents for irrigation of lawns, crops, and gardens. Subsurface features are
largely associated with infrastructure of the cities, such as sewers, water lines, gas
station tanks, etc. The overlying municipalities have associated residential and
commercial zones, some of which have private wells. Some of the municipalities
have municipal or private water.company well fields for the production of water.

Areas of archaeological or historical importance: There are numerous areas of
historical significance including the mining district itself and early structures built
by the Pioneers who settled here beginning in 1847. Areas of historical
significance would not be affected by the proposed action.

Sampling strategy:

- Samples of ground water were collected in order to determine the lateral and |

vertical extent of the contamination, monitor plume movement over time, provide
data needed to calibrate the ground water model, characterize aquifer materials,
determine if private well owners need immediate relief, and provide early warnings

- should municipal water supplies be threatened. Samples of ground water were

also used in studies to assess potential impacts to various water uses such as
irrigation and industrial waters. Ground water was also used in pilot testing for

‘elements of the alternative remedies and the characterization of potential waste

streams. Routine monitoring of some wells is required as a part of the state
ground water permit to determine if leakage from operating facilities is occurring.
Many of the wells were used in a multivariate statistical approach for the
determination of background concentratlons Some were used for isotopic tracing
and age datmg purposes.

All private and municipal wells were monitored at least once. Wells close to the
sources were monitored quarterly and others less frequently. The historic database
on ground water quality dates back to the early 1960s, but most of the wells were
installed in the late 1980's. Several of the recently installed wells in the heart of the
plume have completions at multiple depths so that water from different layers in

the aquifer can be sampled from one well. (See RI/FS for further details.)
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Description of known or suspected sources of contamination:

The major source of contamination to the ground water in Zone A was the Large
Bingham Reservoir, formerly used to collect leach waters and runoff from the
Bingham Canyon open pit mine. It also contained water associated with waste.
rock dump leachate, and flows from Bmgham Creek. : :

The former Large Bmgham Reservoxr was constructed in 1965, and retlred from
service in 1991. It is suspected that dunmg the entire history of the operation of

 this reservoir, leakage rates to the underlying aquifer averaged about 1180 gpm
(approximately 1 million gallons per day). The waters in the reservoir were
characterized by low pH, high metals, and very high sulfate, all characteristic of
acid rock drainage. This area was designated OU4 of the Kennecott South Zone

site. The sludges, tailings, and underlying soils were removed in 1992-1993 and a
new lined reservoir with three basins was constructed in 1994-1995. The cleanup

- was performed under CERCLA removal authontles and provisions of a state :
ground water perrmt :

'Another source of ground water contamination in Zone A was Bingham Canyon
 alluvial flow, sometimes referred to as Bingham Creek underflow. In Bingham
Canyon, the flow of Bingham Creek is only partially at the surface. A substantial
- flow travels in the alluvium at the interface between the bedrock and the channel

alluvium.  These waters are also characterized by low pH, high metals, and high -
- sulfate. Recent data suggests that this flow discharged into the principal aquifer at

a rate of at least 300 gpm. Kennecott installed some wells to intercept this flow in

1989 (not entirely successful), and in 1996 built a cutoff wall at the mouth of the

canyon keyed into bedrock to capture the total flow. The degree to which flow in
- the bedrock goes underneath the cutoff wall is unknown. ' This work was

performed under provisions of a state ground water permit. It is OU 16 of the :

Kennecott South Zone.

Another source of ground water contamination in Zone A was the Cemetery Pond,
located next to the Copperton Cemetery. It was built in 1984 and used until 1987,
1t served as a lime treatment basin for treatment of acid waters from the Bingham
Canyon Mine and North Ore Shoot. It had a gravel bottom and leaked at an
estimated rate of 2000 gpm. The water was generally alkaline, but had elevated
sulfates and TDS. The bottom sediments contained elevated arsenic. This pond
was retired from service in 1992 and the sediments were cleaned out. The area
was included in the Final ROD for Bingham Creek in 1998.

Another source of ground water cdhtamination in Zone A includes the waste rock

dumps and Eastside Leachate Collection System. Early miners noticed that acidic
copper-laden waters were produced when rain water came in contact with sulfides
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" mcorporated within the waste rock dumps. The sulﬁdes were ox1dlzed to form’
sulfuric acid and the acid then leached metals out of the waste rock. (Note Waste
-rock does have some metal content but not enough to economically process.) '
Miners began to collect the acidic metal laden waters and process them to recover
the metals. Kennecott enhanced this process by actively spraying the tops of the -
dumps with recycled water starting in 1942. A system of canals were built to
~collect the water at the toe of the dumps as the metal rich water emerged. ‘Initial
activity was centered largely in Bingham Canyon. Excess waters were sent to the
South Jordan Evaporation Ponds. The collection system was expanded in 1965 so
‘that leaching operations could be extended to the Eastside Dumps. The system
“was upgraded in around 1982 using pondls and concrete ditches. Beginning in
1991, the collection system was again upgraded to install cutoff walls at gulches
keyed into bedrock in order to capture any underflow through the alluvium. The
volume of acid waters escaping or eluding the capture system have not been
estimated. Preliminary data suggest that in certain areas (Dry Fork and Bingham
- Canyon) acid leachate has penetrated into the bedrock aquifer. This potential -
source of contamination is currently under investigation as part of the Utah
Ground Water Protection Program. -

, A known source of contamination in Zone A.was acidic discharges from historic
mine tunnels located along the east side of the Oquirrh Mountains. An area of
poor quality groundwater is located downgradient of the portals of two tunnels in
* the old Town of Lark. The Mascotte Tunnel was originally constructed in 1902-3
to access the ore body in the Oquirrh Mountains. It was also used as an outfall for,
waters infiltrating into the mines. Water was pumped from the various shafts into -
the tunnel. ‘At one time, the waters contained enough metals that the miners set up
metals recovery launders within the tunnel itself. The water was discharged into
the area of the Lark Tailings dump until 1942. At that time a pond was ‘
constructed (Mascotte Pond) and the water was used for irrigation. During active
pumping of the shafts serviced by the tunnel, flow rates were 1000 - 3000 gpm.
After 1952, discharges from Mascotte Tunnel were intercepted by the new
Bingham Tunnel nearby. Bingham Tunnel water, when it was not used for
irrigation in Herriman, was discharged to Midas Creek until 1988. The current
flow is 600 - 1000.gpm and is now routed into the Eastside Leachate Collection

o System described earher

A potentlal source & of ground water contamination in Zone A was the Small
Bingham Reservoir adjacent to the Large Bingham Reservoir, described earlier. It
‘was built in 1965, was retired from service in 1988, and was reconstructed in
1990 with HDPE linings. It held waters similar in composition as the Large
Bingham Reservoir. Since it had only 4% of the capacity of the Large Bingham
Reservoir its leakage rate was probably small in comparison. The reservoir was
addressed in 1990 and was included in the 1998 ROD for Bingham Creek
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* Another potential source of ground water contamination for Zone A located in the
Lark area was the Lark Tailings and Waste Rock site. This area was used as a

 disposal site for tailings and wastes of various mining operations in the area. The
waste rock had the potential to generate acid waters. There has been no estimate
of the flow rate. In 1993, the tailings with high metals were relocated to the -
Bluewater Repository and the waste rock was relocated to Kennecott’s main
‘waste rock dumps (behind the Eastside Collection System). There is one seep in

. the Lark Tailings area which had moderately contaminated water. The seep is
~used for expeﬁmentation using artificial wetlands for treatment of high sulfate
~ waters. The Lark area is OU 06 of the Kennecott South Zone. Cleanup was

performed by Kennecott using CERCLA removal authorities. A Final ROD for ’

this site has not been 1ssued ’

Another potential source of contaminated water in the vicinity of Bingham Creek - -

area was the ARCO Tailings (also called Copperton Tailings and Anaconda

- Tailings). This series of tailings impoundments were constructed around 1910 to
capture tailings from mining and milling operations of the Utah Apex operations
located in Bingham Canyon. Tailwaters were used by local farmers for irrigation

_ purposes. The impoundments were located immediately downgradient of -

- Kennecott’s Large Bingham Reservoir. The tailings did have the potential to

generate acid waters, but it is unknown how much acid waters made it to the

- underlying aquifer. . This area was capped by ARCO under provisions of a removal

Unilateral Order in 1993-1997.  The Final ROD was issued in 1998. The area is

OU 05 of the Kennecott South Zone B

The major source of ground Water cqntarnination,in Zone B was the South Jordan
Evaporation Ponds. These ponds were used intermittently from 1936 to 1986 to
dispo‘se of excess water from Bingham Canyon. The waters were acidic and high
_in sulfate. The original ponds were not lined and had sand and gravel bottoms.
During the later period of operations, some of the ponds were lined and waters

" were treated with lime before disposal. Infiltration rates varied depending on the

amount of water in the ponds. Estimates of 150 gpm to 1110 gpm have been

- proposed. The ponds were retired from service in 1986. The ditches leading to

the ponds were cleaned as a part of the Bingham Creek removal action in 1992 and

 the sludges remaining in the ponds were addressed as part of the South Jordan -
‘Evaporation Pond Removal Action during the 1994-1997 time frame. This area 1s
OU 07 of the Kennecott South Zone. ; :

Because the mmmg act1v1t1es in the area have been ongoing since 1863 and
continue today, the sources of ground water contamination from these activities
were numerous.” An intensive effort to contain or remove these sources was the
~first order of business at the Kennecott South Zone site. Currently, with the
potential exception of Dry Fork bedrock contamination, all of the above known
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and potential sources associated with mining activities have been contained or -

. removed. There are other non-mining related sources that impact ground water.

Some of these are natural such as natural leaching of mineralized areas in the
mountains and geothermal activity. Others are man-made such as irrigation water,
canals and runoff from urban areas. For the purposes of this action, the non-.
mining sources are considered to be part of the “background”. '

. Types of contamination and the affected media:

Types and characteristic of Chemicals of Concern: Because the ground water

was contaminated through the release of acidic metal-laden waters emanating from
mining activities, the chemicals of concern are largely inorganic chemicals,
particularly metals and sulfates. The metals are mobile and toxic; some are-
carcinogenic, and others non-carcinogenic. Mobility of the metals and sulfates is
enhanced in the presence of low pH waters near the sources. For operational
reasons the ground water has been divided into two plume areas, the acid plume .
(the subject of this Record of Decision) and the sulfate plume (being addressed in a -

- separate Natural Resources Damages settlement). See also Part 1, Declaration, for

a discussion of the authorities and their role in the combined response.

Qu@z’ityﬁdlzime of wa.s‘ie: The Remedial Investigation estimated the volume of
contamination using different criteria. A summary table follows:

'VOLUME OF CONTAMINATED GROUND WATER (Zone A)

Contamination range | Volume (acfe—feet)
Sulfate concentrations > 1500 mg/l 171,000

" Bingham Reservoir Area _ - ] 168,000

' Remaining areas o 3,700
Sulfate concentrations™ 20,000 mg/l | 19,000
pH<45 o | 54,000

Concentrations of Chemicals of Concern: The chemicals of concern are different
for the two plumes. For the acid plume in Zone A , an example of the '
concentrations of the chemicals of concern in the ground waters close to the major
source in comparison with primary and secondary drinking water standards are
given in the following table (information from the RI/FS): :
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CONCENTRATIONS OF CHEMICALS OF CONCERN .
(Downgradient of the Large Bingham Reservoir, all data) -

26

Chemicals of concern | Drinking water | Max. concéntratidnin Ratio | o
" - standard (primary or . | acid plume (acid plume/standard)
secondary) mg/l -~ | (downgradient of '
- | Large Bingham Res.).

Arsenic 0.05 4.1 | 82

Barium 12 Joo 045"

Cadmium 0.005 9.34 1868

Chromium S jor 0.99 99

Copper | 1.3 (action level) 192 1147~

Fluoride 4 ez 405

Lead 0.015 (action level) | 0.85 56.6

Nitrate 10 45 045

‘Selenium 0.05 0.9 18

Nickel 0.1 (Utsh) 850 | 8500

Aluminum 0.05 - 0.2(secondary) | 4690 23450 - 93800
| Chloride 250(secondary) - | 539 21

Copper 1.0 (secondary) 192 192

Fluoride 2.0 (secondary) 162 8.1
| Iron 0.3 (secondary) 1222 4073

Manganese 0.05 (secondary) | 1100 {22000 -

pH 6.5-85 (pHunits) | 2.6 (minimum pE) | 7943

Silver 0.10(secondary) 0.24 24

Sulfate 250 (secondary) | 59,000 236

TDS | 500 (secondary) 77,574 155 ;
Zinc 5 (secondary) ‘ 544 109




RCRA hazardous wastes: EPA 1s‘ not malqﬁg any determination on the Bevill -
Exempt status for the ground water or treatment residuals at this time. (See
footnote at end of State ARARs discussion in Appendix A

Description of the Iocaizon of contammatzon and known or potem’zal routes of
ngmtzon

- Lateral and vertical extent of contamination: The lateral extent of contamination
along with the known sources is shown on Figure 2 (Figure 4.4 of the Remedial
Investigation Report). As mentioned previously, there are two main plumes of -
ground water contamination. The western plume, sometimes also known as the
acid plume or Zone A, is where the highest concentrations of contaminants are -
found and is the subject of this Record of Decision. The area exceeding one or
more primary drinking water standards measures about 5 miles by 5 miles. Within
the acid plume, there is a core area immediately downgradient of the Large
Bingham Reservoir, and minor fingers of contamination originating near the toe of
the waste rock dumps in various gulches including Bluewater I Gulch, Bluewater
11 Guich, Bluewater Gulch, Midas Guich, Keystone Guich (near the Bingham
Tunnel portal), North Copper Guich, Copper Guich, Yosemite Gulch, and two
gulches in Butterfield Canyon.

The depth to ground water ranges from 50 to 400 feet in the most heavily _
contaminated core area near the Bingham Reservoir. The contamination in the’
core extends to the bottom of the aquifer. The contamination in Zone A persists in
the top 100 - 600 feet of the principal aquifer on average. - In the Lark area (the

- finger of contamination starting near the Bingham Tunnel) the contammatlon isin
the top 50 to 150 feet of the principal aqu1fer

- Current and future locations: The location of the contamination relative to the -
sources is shown on Figure 2 (Figure 4-4, reprinted from the Remedial
Investigation Report). This figure demonstrates sulfate concentrations. In
general, the low pH and high metal concentrations are located in the areas
designated by reds and orange on this figure. This portion is the core of Zone A.
Most of this plume originated from leakage. from the Large Bingham Reservoir.

- Minor sources were leaks from the dumps (shown as fingers of contamination
coming down the western gulches). The plume in Zone A is the subject of both
this Record of Decision and the Natural Resources Damages action.

In Zone B, the plume to the east is characterized by lower sulfate concentrations

with only a few hot spots of metals and low pH. This plume is known in various
documents as the sulfate plume, the NRD plume and Zone B. The major source
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' of sulfate contamination ini this area is the South J ordan Evaporation Ponds. It is
this area which is being addressed primarily using the Natural Resources Damage
Settlement? )

" Both of these plumes were modeled in the RI/FS and the NRD Settlement
proposal to predict the nugratlon of the plumes under different scenarios. An
example of one such scenario is given in Figures 3, 4, and 5 (Fi gures 5-9, 5-10 and

'5-11 from the Remedial Investigation Report). These figures give the migration -
predictions assuming no action and illustrates the movement of sulfate in 25 years,
50 years, and 150 years. In general, the plumes continue to move to the east
away from the mountains toward the Jordan River. :

The model results pomt out three areas of concern to the agencies. (1) After 50
years, the acid plume has reached the West Jordan municipal well field, the major
source of water for the city. (2) After 150 years, high concentrations of sulfate
begin to approach the flood plain of the Jordan River presenting a threat to the
aquatic ecology of the river. (3) The highest concentrations of contaminants in the
plume wﬂl move off existing Kennecott property after 50 years,

2EPA reserves the right to address contamination in Zone B if the NRD settlement is not
carried out in a manner acceptable to EPA or if new information indicates that action by EPA is
. warranted. Likewise, the state of Utah reserves the right to use the NRD settlement prov1s10ns
- -should CERCLA RD/RA activities in Zone A be insufficient.
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LFATE CONCENTRATION

:] $04 250-500 mg/L

B sos soo-1,doo mg/L
- s04 1,000-1,500 mg/L
7] sos 1,500~2,000 mg/L
7] 04 2,000-5,000 mg/L

éa S04 8,000-10,000 mg/L

‘ ! S04 10,000-1%5,000 mg/L

Bl S04 15,000~20,000 mg/L

W 504 520,000 mo/L
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Current and potential future surface and subsurface routes of human or

* environmental exposure: . As illustrated previously, modeling of the ground water-
plumes suggest that the contamination will continue to migrate eastward toward =
the Jordan River if nothing is done to contain or treat the plumes. The acid plume
may also migrate northward toward the West Jordan City municipal well field
depending on pumping rates by West Jordan, This could create a potential health
threat to the West Jordan City residents or cause abandonment of the well field.
Though Riverton City has a municipal well field as well, the main source of impact
to this system would be from the sulfate plume in Zone B, the focus of the Utah
NRD action.

Awelli mventory was conducted durmg the RIFES: The mventory located 1688
wells. Of these wells 523 were monitoring wells, 559 were in use, and 606 were

" not in use, damaged or missing. Of the 559 wells in use, 347 were used for
culinary purposes (either solely or in conjunction with other uses), and 212 were
used for other purposes such as stock watering, irrigation, commercial. Although
‘most of these well owners now have access to municipal water supplies, many
continue to use their wells for lawns and agricultural uses. The well inventory
represents information for both Zones A and B. Future exposure is possible if the -
plumes are not contained.

Some preliminary ecological risk calculations were performed to assess ecological
risk. The two places where the plumes could discharge to surface water bodies are
the Jordan River and the Great Salt Lake. In both cases, the current sulfate inputs
are minor in comparison to the sulfate already present in these water bodies. Note
- that this describes the current condition, not the future threat which modeling
suggests might occur in 150 years (see later discussion). At that time, sulfate
loading from ground water could have a significant impact on the river.

‘ szelzhood for ngratzon Jfor Chemicals of Concern:' The agencies are certain
that the contaminants of interest will continue to move eastward if nothing is done
to contain or treat the plume in Zone A. The leadmg edge of the acid plume has
already moved 5 miles from its original source in the last 35 years. Although the
pH will be neutralized and the metals removed into the solid phases. of the aquifer,

sulfate is totally soluble in water up to about 2000 ppm. As the water moves
~around 500 feet/year, the sulfate will move withit. The movement of metals is

-much slower because of the neutrahzaixon— precxpltatxon chemical reactions with
the alluvium materials.

Human and ecological populations that could be affected: Although current
exposures are limited to. the public with private drinking water wells, the affected
~ area is located in a semi-arid climate where water resource availability is a serious
issue to all residents in the area. In addition to the private well owners, there are
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two municipal well fields just outside the area of the contamination. There is valid
concern that depending on the pumping scenarios, contaminated water could be

- drawn in the direction of the municipal fields limiting their future use as a water
supply. Most of the other residents in this area are served by public water
supphers which import the water from surface reservoirs in the mountains. ‘The
ground water underlying these cities is a valuable resource which has not yet been
utilized by the municipal water purveyors due to the expense of dealing with the
contamination. “Thus the entire population of thlS area is affected either directly by
* ingestion of the water or indirectly by the extra cost of providing water from
outside the area. The population for both zones was estimated to be 117,059 in
1997 and is projected to grow to 286,905 by 2020. Use of the ground water
resources of the affected area is desired by all the communities in the area.

" Ecological receptors of untreated waters from the plumes are limited to the aquatic
species in the Jordan River. ‘This is not a major concern currently because the
water quality of the Jordan River as it leaves its headwaters in Utah Lake is not
pristine and already contains substantial quantities of sulfate. However, if nothmg
is done to contain the plumes, the plumes will mewtably reach the Jordan River
and potentially affect all aquatlc specxes living in the river and in the ad)acent
wetlands. _ :

- Description of aquifer and ground water movement:

Agquifers affected or threatened by site contamination, types of geologic materials,

approximate depths, whether aguifer is confined or unconfined and direction of

ﬂow There are three aquifers that are affected or potentially affected by the

mining related contamination for the two zones. The foﬂowmg is a description of
these aquers starting with the bottom.

The bedrock aquif_er underlies the entire valley at varying depths. The bedrock is
close to the surface in the Oquirrh Mountains plunging to a depth of about 2000
feet below ground surface in the middle of the valley. The bedrock is composed of
- Paleozoic bedrock with a layer of Tertiary volcanic rock above it. Both provide
- recharge water to the Principal Aquifer. Hydraulic conductivity is low relative to
the principal aquifer, but is highly variable depending on the presence or absence of
fractures. The Eastside waste rock dumps are located on the Tertiary volcanic
‘rock. When the water percolating through the dumps encounters the bedrock, it
flows at the interface and emerges at the toe of the dumps. The degree to which
the acid-laden waters enters the Bedrock Aquifer is unknown. The degree to
which the waters are then discharged to the Principal Aquifer and where is also
unknown. The USGS and Kennecott are beginning to develop a model which may
provide insight on these issues. Hydraulic conductivities are 0.03 - 0.8 feet/day.
The direction of flow is variable depending on the direction of the fractures.
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- About a mile east of the eastern front of the Oquirrh Mountains, the bedrock is
overlain by the Jordan Valley Narrows Unit originating during the Oligocene-
Miocene period.” It is described as interbedded clays and tuff and is considered by
most experts to be an aquitard. Its conductlvxty is estimated at 0.1 - 0.3 feet/day.
This is the bottom of the Principal Aquxfer The Bedrock Aqu:fer discharges to the
Principal Aquifer.

The Principal Aquifer overlies the bedrock layers near the mountains and the
Jordan Valley Narrows Unit farther out in the valley. It consists primarily of Plio-
Pleistocene alluvial fan deposits of quartzitic and volcanic gravel. In the central
part of the basin, the aquifer is relatively thick (up to 1000 feet) and is composed
of quartzitic gravels. The upper 200-300 feet of the aquifer is particularly
productive with hydraulic conductivities of 3 - 83 feet/day at the western part and
over 100 feet/day east of the Evaporation Pond site in Zone B. At the southern
part of the site near the mountains, the Principal Aquifer is mostly volcanic gravel
interbedded with clay and silt. The hydraulic conductivities in this area range 1 -

© 12 feet/day. The Bingham Reservoir and the Lark tunnel portals are both located
in the recharge zone of the Principal Aquifer at the edge of the mountains in Zone
A. The relatively high hydraulic conductivities allowed the contamination to
spread quickly. The flow of the Principal Aquifer is generally eastward with minor
directional changes in the presence of buried channels. The flow bends toward the
northeast near the Jordan River boundary (toward the direction of the Great Salt
Lake): The Principal Aquifer is considered to be unconfined in the area near the
mountains (Zone A), but is thought to be confined between the Evaporation Ponds
and the Jordan River (Zone B). The confining layer has not been thoroughly

- investigated and may not be continuous. The Principal Aquifer eventually
discharges to the Jordan River and the Great Salt Lake.

The Shallow Unconﬁned Aquifer is found east of the Evaporation Ponds (Zone B)
-and consists of quartzitic gravel intermixed with silt and clay. They are Bonneville
and Provo lacustrine deposits (Late Pleistocene and Holocene). The conductivity
is low at about 1 fi/day. The flow direction is toward the east. The South Jordan

Evaporation Ponds contaminated both the Shallow Unconfined Aquifer and the
Principal Aquifer in Zone B. The Shallow Unconfined Aquifer is also affected by
several unlined 1mgat10n canals which traverse the area. The shallow aquifer =
d:scharges to spnngs and seeps along the Jordan River.

Surface andsubsurface features F eatures at the site whxch affect the quahty of
the ground water include the mining-related sources and several non-mining
related sources. Mining related sources include the former Small and Large -
Bingham Reservoirs (now reconstructed with triple linings and leak detection), the
former Eastside Leachate Collection System (now reconstructed with cutoff walls
keyed into bedrock and with above ground HDPE pipes), the Bingham Tunnel
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: portal (the tunnel dlscharge now goes into the reconstructed Easts1de Collection
‘System), the Lark Tailings and Waste Rock (now remediated), all in Zone A, and
. the South Jordan Evaporation Ponds (retired from service, remediated, and -

partially redeveloped as residential property) in Zone B. The major non-mining
related sources are a series of unlined irrigation canals which are in use during the
growing season with waters mainly from Provo River and'Utah Lake. Because
others have wells in the area, agencies are aware that any increased pumping could
draw the plume in that direction, reduce water levels, or both.

| Stratigraphy: An examj)le of the stratigraphy with location of the contaminated

plume is shown in Figure 6 (Figure 4-8, from the Remedial Investigation Report). |
The monitoring well map is shown in Figure 7 (Flgure 3-5a, also from the
Remedial Investigation Report).

Ground water models: Hydrologic, geochemical and contaminant transport models-

‘were used to predict flow rates and contaminant movement. The flow'mode] uses
-a three-dimensional, finite difference, numerical code called MODFLOW. This.

model code is accepted inteinationally and was also used by the U. S. Geological

" Survey in their development of the Salt Lake Valley Ground Water Model. The

model was verified using historical ground water monitoring data. The
geochemical modeling used PHREEQC, also widely used. The contaminant
transport was modeled using MT3D. Assumptnons are glven in detail in the RI
Report and Appendices. '

The time required to remediate the aquifer using the various alternatives was
estimated using the models described above. Although substantial ground water
and aquifer data were used in the modeling effort, models, by their very nature, -
have uncertainties associated with them. For example, the ground water may
encounter a heretofore unknown buried creek channel which may cause the plume
to change direction and/or flow rate. Therefore, the time required for the plume to
travel and the time for remediation are estimates only. Continued monitoring
would be needed for all the alternatives to detect unexpected results in sufﬁcxent
time to plan responses
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F. Current and Potential Future Site and Resource Uses:

1

o Land Use:

The contaminated ground water plumes in both Zones A and B underlie a
suburban area of Salt Lake Valley, particularly the eastern portion of the site in
Zone B. The western portion in Zone A is still largely agricultural and mining, but
suburban development pressure is marching westward into this zone too as more
infrastructure such as highways and water service become available. Several of the
cities in the nearby area have already annexed these western lands in anticipation of
the development. A map of current land use is given in Figure 8 (Figure 3-6, from
the Remedial Investigation Report). The Wasatch Front Regional Council -
estimates that the population density above the plumes was 1.06 persons/acre in
1998. They estimate that the density will increase three fold by 2020. Growth rate
is estimated at 6% per year for the next 20 years

.Graund/suzface water uses on the site and in its vzcinity:

Current water use: There are three creeks which traverse the two zones from their
headwaters in the Oquirrh Mountains and discharge into the Jordan River. The
Jordan River, in turn, discharges to the Great Salt Lake. Kennecott has a cutoff

“wall and reservoir at the mouth of the Bingham Canyon which capture all the flow '

of Bingham Creek from the Oquirrhs, in addition to other waters from mining
operations. The water is used in mineral processing at the Copperton
Concentrator. - The headwaters of Midas Creek/Copper Creek are now buried by
waste rock from the Bingham Canyon Mine and waters which formally flowed in
this former drainage have also been diverted by the mining company for usein
mineral processing. The total flow in Butterfield Creek along the southern
boundary of the site is diverted by the Herriman Irrigation Company and used for
irrigation of agricultural lands and residential yards in and near Herriman. Most of
the creeks are essentially dry by the time they leave the foothills of the Oquirrhs.

‘The county flood control district has relocated some of them to provide better

drainage following storm events. Flows from the Jordan River are diverted by
canals to irrigation districts. . The outfall of the local waste water treatment plant is
located just downstream of the site on the Jordan River.

There are four cities which overlay the contaminated plumes. Two of the cities,
West Jordan and Riverton, have their own municipal well fields but also augment
their water supplies with water provided by the Jordan Valley Water Conservancy
District JVWCD). One of the cities, South Jordan, depends entirely on drinking
water supplied by the JVWCD. The Town of Herriman currently depends on '
private wells and a private water supply company, the Herriman Pipeline
Company. There are also some areas which are in unincorporated Salt Lake
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‘The Jordan Valley Water Conservancy District obtains its water largely from

.County’. These areas are serviced by private wells, the Copperton Imprdvement

District, and the Jordan Valley Water Conservancy District.

~

surface sources outside the site including the Jordanelle, Deer Creek, and Echo
Reservoirs, some high Uinta lakes; the Provo and Weber Rivers, five Wasatch -
Front mountain streams, and some Wasatch Front springs. The JVWCD does own
water rights in the affected area. However, these rights have not been developed.

West Jordan’s municipal well field is located just to the north of the acid plume in
Zone A and there is concern that excess pumping by the city could draw the
contamination into that direction. Also, there is concern that excess pumping as a -
part of any remedy could lower the water table in the area so low as to reduce the
capacity of West Jordan’s wells and other wells in the area.

Riverton’s mumclpal well ﬁeld is located just to the south of the sulfate plume in
Zone B and one well has already been impacted.

South Jordan has no water rights and has not sought to procure any because-of the
poor quality water.

‘The Town of Herriman’s main water source is the Herriman Pipeline Company

which obtains its water from wells outside the acid plume in Zone A. Town-

.officials are concerned that the town will cutgrow this water source.and new

supplies may be needed. They are already in negotiations with JVWCD to provide
this additional water. Herriman is largely rural and several properues are served by

private wells owned by individuals and small water companies. Several of these
Wells have declining water quality. :

The Copperton Improvement District well is located outsxde and upgradlent of the
acid plume in Zone A and is not threatened by the contamination.

A summary of the mumc1pa1 water use prowded by the various supphers is given in
the following table: : -

' WATER.SUPPLIERS AND SOURCES OF WATER.

Supplier Surface water (acre-feet/year) Groundwater (acre-feet/year)
Copperton | 0 | 337 2

Dansie Water Co (Herriman) | 0 75.0

Herriman Pipeline Co. 166 1563
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| Supplier

Surface water (acre—feet/yeai)

Groundwater (acre-feet/year)

Hi-Country Estates I |

0 35.6
“Hi-Country Estates I o 53.2
Riverton 493.1 (from JVWCD) 3,366.3
South Jordan 5,153.3 (from JVWCD) 0
‘West Jordan 5,217.8 (from IVWCD) 6,601.2

The annual watér use is 21,631 Acre-ft/yr. (1995 data).

The water in the study area is used for a variety of purpéses as approximated in the A
following table, from the RI/FS (Water use in umts of acre-feet/year)

TYPES OF WATER USES

‘Supplier Domestic Commercial | Industrial Trrigation Other
Cbpperton 178.0 159.2 .
Dansic | 36.8 3.1 38
Hemriman | 217.9 104.4 |
Hi-Country I | 35.3 | 0.3
Hi-Country 2 | 53.2

| Riverton | 3,471.9 383.6
S. Jordan 3,973.0 477.5
W.Jordan | 9,9723 153.4 1,534.2 184.1

Kennecott conducted a Well Inventory as a part of the Remedial

Investigation/Feasibility Study. Ofthe 1,688 wells inventoried at the site, 523

were monitoring wells (31%), 559 were in use (33%), and 606 were not in use,

damaged, or missing. Ofthe 559 wells in current use, 347 were for culinary use

and 212 for other uses. Other uses include irrigation, stock watering, commercial

and industrial uses. When wells of declining water quality were found, Kennecott
Worked with the owners to provide alternative water supplies.
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Anticipated Use: 1t is quite clear that the water needs of the area will increase..

Based-on the population growth in the area as estimated by the Wasatch Front

~ Regional Council, the Jordan Valley Water Conservancy District estimates that the .
water demand of their service area will double in the next 20 to 25 years. Their.
current water supply for their entire service district is about 70,000 acre-ft/yr. By
2020, the district projects it will need about 160,000 acre-ft/yr. If the same
growth rate is used for the impacted area, the water needs for population growth
above the contaminated aquifer could increase from 22,000 acre-ft/yr to 50,000
acre-fi/year. Although the contaminated groundwater is currently not being A
utilized except by Kennecott as industrial waters and a few private well owners for
irrigation, full utilization of the unpacted groundwater is desired by the cities and
the water purveyors because the water is near the population. Since the safe
annual yield of the aquifer is estimated at 7,000 acre-ﬁ/year a]ternatxve sources of

* water from outs1de the area will be needed as well
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G. Summary of Site Risks:

A

Summary of Hu_mah Héqlih Risk Assessment:

The baseline risk assessment estimates what risks the site poses if no action were
taken. It provides the basis for taking action and identifies the contaminants and

“exposure pathways that need to be addressed by the remedial action. This section

of the Record of Declsmn summarizes the results of the baselme risk assessment
for this site. :

-For the purposes of this project, a ﬁlll tradltlonal risk assessment was not

performed. Instead because EPA and UDEQ have adopted drinking water ,
standards and the ground waters in the valley are a potential and actual drinking

- water source, for most cases the concentrations of the chemicals of concern in the

ground water were simply compared to the drinking water standards. With the
exception of sulfate, which has no primary standard adopted by EPA, any
exceedance of primary drinking standards presents an unacceptable risk to anyone
drinking this water. Because sulfate concentrations are the most pervasive

- chemical of concern at the site, the risk assessment focused largely on estimating

the concentration of sulfate that produces unacceptable health impacts to sensitive .
populations. A Risk Assessment Task Force, composed of toxicologists and

_ epidemiologists from EPA, Utah Department of Environmental Quality, Utah

Department of Health, Salt Lake City/County Department of Health, City of West
Jordan, and Kennecott, aided EPA and its contractor in collecting research papers,
evaluating the quality of the research, and recommending the level of concern.

a Idéntzﬁcdtzon of Chemicals of Concern: The felldwing table describes the
various concentrations found in tlle acid plume downgradient of the Large.
Bmgham Reservonr -

CONCENTRATIONS OF CHEMICALS OF CONCERN

(From Remedial Investlgat:on Report, Table 4-8 All concentrations are in mg/L unless noted)

| Chemical | No.of  |Minimum |Maximum |{Mean " Std. Dev. | % not
samples | value . value - . ' detected
pH* 336 26 687  |433 122 |o
DS 336 1236 |77574  |28000 |22000 0
bicarbonate |58 | <10 780 130 150 |17
chloride | 308 4 539. | 190 75 0
fluoride | 58 <0.1 16.2 24 |38 19
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No.of

Chemical I\'ﬁnimuth V Maximum | Mean - Std. Dev. % ﬁot"
o samples - | value value - detected
sulfate 337 26 59,000 20000 {16000 o
| calciim® | 280 8 1040 420 1160 0
magnesium | 290 127 8640 2600 2200 |0
potassium. | 279 <0.01 70 72 59 |4
sodium | 290 24 910 | 100 92 0
nitrate 79. <0.01 45 067 Joos 41

| aluminum | 124 <0.005 | 4690 910 1200 16
arsenic | 276 <0.001 4.1 | 0.040 0.27 38
barium 234 <0.005 |09 0.024 0.065 51
cadmium  |277 <0.001 9.34 0.42 1.1 16

| chromium | 234 | <0.002 0.99 0.078 0.13 39
copper. 277 <0.001 192 47 . 49 15
iron - 148 <001  |1222 250 {320 5
lead 277 |<0001 {085  |o0.034 0.13 55
‘manganese | 146 001  [1100  |180 180 0
nickel  |129 <001 |80 18 175 3
selenium | 277 <0002 |09  |o0.022 0.081 55
silver 234 | <0001 |o0.24 0.014 0.030 64
zinc 1239 <0.01 544 69 68 2

* negative log of H concentration 7
bold values'exceed either a pnmary or secondary drmkmg water standard

As demonstrated in this table, the components with maximum

concentrations -in the ground water exceeding either a primary or
secondary drinking water standard include pH (acidity), total dissolved
solids, chloride, fluoride, sulfate, aluminum, arsenic, cadmium, copper,
iron, lead, manganese, nickel, selenium, sitver and zinc. Even the mean
concentrations of several components exceed primary or secondary

standards, including pH (acidity), total dissolved solids (TDS), fluoride,
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sulfate, aluminum, cadmium, copper, lead, manganese, nickel, and zinc.
Because the concentration values are widely variable and can migrate, the |
maximum concentration was used for the exposure point assessment.
These concentrations are located in the core of the acid plume. .

~ Exposure Assessment

Potentzally exposed populatzons in current and ﬁlture scenarios:

Currently, the public is not being exposed to the ground waters of the acxd
plume. This is because the acid plume is still underneath Kennecott
property currently and Kennecott holds the water rights to this water.
However, if nothing is done to contain the plume in perpetuity or treat it,
the contaminated ground water will continue to move down gradient in the
aquifer eventually leaving Kennecott property. = Theoretically, at that time,
any citizen, mumctpahty, or business that has a water right in the impacted
ground water area could access the contaminated water causing their

- household, customers, and workers to be exposed to unacceptable

concentrations of acids, metals, and sulfate in their drinking water. If
nothing is done to prevent the continued movement of the plume, more and
more wells in the path downgradient of the plumes would degrade in their
quality. At least one municipal well field, perhaps two, are also threatened.
The snuatlon would only get worse with the passage of t time.

The worst case scenario is theoretically possible. There are currently about
800 water rights holders in this area including two municipalities. Absent
any institutional controls approved by the Utah State Engineer, additional
water rights could be granted and well permits issued to anyone. In '
addition, several wells were found where the property owner did not .
possess a water right or a well permit at all. The worst case scenario is
unlikely because the State Engineer will probably approve institutional
controls to prevent exposure and few citizens would invest the money to
drillawellina known area of comtammaﬁon A

' Any sensitive populatzons ’I‘here are two populatlons sensitive to excessive
levels of sulfate, the most pervasive chemical of concern. Excessive levels
of sulfate in drinking water produces diarrhea, a problem which is
annoying, but not particularly life threatening, except in infants. Infants
with diarrhea can quickly become dehydrated. For this reason,
pediatricians warn against making infant formula with waters high in
sulfate. Medical evidence shows that adults and older children can build up
a tolerance to high sulfate with repeated exposures. Visitors to any area

-with elevated sulfates in the drinking water would feel the effects to a

greater degree than the resident population. Visitors would include
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household guests and tounsts patromzmg local hote]s restaurants tourist
attractions, and commercna] estabhshments

_Route of exposure ‘The route of exposure is ingestion of contaminated
ground water for adults, children, infants, and visitors. Other routes of

exposure such as uptake of metals and sulfate from i irrigation waters into -
garden vegetables, dermal exposure, and inhalation were not quantified.

Assumptions: A traditional risk assessment was not.conducted for this
operable unit because drinking water standards have already been
developed by EPA and adopted in regulations by the State of Utah.
Therefore, the assumptions used at the site are the assumptions used to
derive the national and state drinking water standards. It should be pointed
out that some of the drinking water standards are based on more than
health concerns; some include recognition of the treatment technologies
available at the time of promulgation. - As a result, some of the drinking
water standards are under rev1ew e.g., for lead and arsenic. -

‘ T oxzczty assessmenr

Accordmg to the EPA Office of Ground Water and Drinking Water, the

-~ effects of drinking water exceeding the primary standards are given in the

following table:

HEALTH EFFECTS OF ELEVATE_D INORGANIC COMPONENTS IN DRI_NKING WATER

Drinking water -

Potential Health Effects from i mgestwn of water exceeding the

component | primary drinking water standard _
‘Arsenic’ | 'Skin damage, circulatory system problems, increased risk of cancer
| Barium Increase in blood pressure |
Cadmium Ki‘dney damage-
Chromium Allergic dermatitis o
| Copper Gastrointestinal distress, liver or kidney damage
Fluoride Bone disease, mottled teeth |
Lead Delays in mental development, kidney problems, high blood pressure
Nitrate blue baby syndrome |
| Selenium | hair or fingernail loss, numbness, circulatory problems
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EPA has not yet adopted a fecil_erai primary drinking water standard for
sulfate. This is mainly because there is little medical evidence and in some

- cases the information is contradictory. The State of Utah adopted a

primary sulfate drinking water standard of 500 ppm to 1000 ppm,
depending on whether the use was principally residential. The risk -
assessment evaluated the available toxicological information and medical
research on sulfate to establish a health based goal for this project This re-
evaluation was conducted because sulfate is the most pervasive chemical of
concem in the acid plume.

The risk assessment determmed that the main effect of elevated
concentrations of sulfate was diarrhea. The effect was short-lived because
people appear to develop a tolerance after about a week of exposure.
Therefore, residents of an area may not show any symptoms of high sulfate

. exposure; whereas, visitors to the area could be affected. - Although.
- diarrhea is an annoying condition to adults, it can be potentially dangerous
to infants. Because of their low body weight, diarrhea can cause-

dehydration quickly in infants. An examination of the literature determined
that few if any effects would occur even to visitors and infants if
concentrations of sulfates are kept below 1500 ppm.

d Risk Characterization:.

- The concentrations of contaminants in the ground water were compared to
primary drinking water standards and the health based sulfate level which
were used as benchmarks in the following table. In this comparison, the
ratio of the acid plume concentrations to the drinking water standard or

. safe level is analogous to a Hazard Quotient. -
RISK OF CHEMICALS OF CONCERN IN ACID PLUME’
Chemical of Concemn | Primary Drinking | Maximum Ratio »
: Water standard or | concentration in acid | acid plume/safe level

health based level plume (mg/l) (analogous to a

(mgh) Hazard Quotient)
Arsenic 10.05 41 82
Barium 2 0.9 o045
Cadmium 0.005 934 - 1868

- Copper 1.3 (action level) 192 147
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Chemical of Concern | Primary Drinking Maximum Ratio - |
' w o Water standard or concentration in acid | acid plume/safe level |
health based level plume (mg/1) (analogous to a |
(mg/l) ' , Hazard Quotient)
Fluoride 4 16.2 | 4.05
Lead 0.015 (action level) | 0.85 56.6
Nitrate 10 | 45 045
Selenium 0.05 0.9 {18
| Nickel 0.1 (Utah standard) | 850 8500 _
Sulfate 1500 ppm health- 59,000 39.3, based on health
based level; based standard,
500 ppm Utah 117.9, based on state
primary standard primary standard

In this case, the ratios (hazard quotients) are not additive since the
contaminants affect different organs and tissues. Most of the metals in the

* ground waters within the acid plume are in excess of drinking water

standards, sometimes by a factor of thousands. The predominant exposure
pathway is ingestion of the contaminated ground water.

There are several uncertainties associated with estimation of risk from
exposure to the contaminated ground water of the acid plume. -(1) There

_are no current exposures to the ground water. Several private well owners

have already been hooked up to municipal systems. Kennecott has

. purchased additional lands to limit access. Therefore, the risk associated

with the plume is a future risk assuming that nothing further will be done.
Because of the complex chemistry which occurs as the acid plume moves
(neutralization, precipitation, redissolution, etc.), the calculations were

based on the current concentrations in the plume, not what the plume might

contain in the future. This assumption would likely overestimate future

 risk. - (2) Drinking water standards are largely health based; but do contain

some consideration for the drinking water treatment technologies routinely .
available at the time of promulgation. This could mean that the risk could
be underestimated. (3) The scientific literature on the health impacts of

_ sulfate is sparse and sometimes contradictory. Because of this uncertainty,

EPA has chosen to use a fairly conservative health-based level. -
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- The ecological risk assessment estimates what risks the site poses if no action were

Summary of Ecological Risk Assessment”.

taken. It provides the basis for taking action and identifies the contaminants and

-exposure pathways that need to be addressed by the remedial action. This section

of the Record of Decision summanzes the results of the Ecological Risk

~ Assessment for this site.

. In a strategy analogous to the human health risk asseSsment; the ecological risk

assessment was streamlined and focused on the impacts of ground water recharge

to the Jordan River and additional loads of contaminants that might be expected in

the near and distant future. The concentrations of contaminants in the river with
the projected additional loads were then compared to Utah Water Quality
Standards for the river. The exposure point was assumed to be that stretch of
river that intersects the path of the groundwater flow.

a Current and near future water quality impacts from ground water:

The ecological risk assessment studies compared the concentrations of
contaminants in the river with contaminants in nearby monitoring wells to
estimate if any ecological impacts might be present or anticipated in the
near future. The following table gives the results of this investigation
updated with the most recent water quality standards.

COMPARISON OF WATER QUALITY IN WELLS WITH JORDAN RIVER WATER

QUALITY STANDARDS (Updated from RI/FS)
Jordan River Narrows to Little Cottonwood Creek segment

Contaminant . Jordan River - Concentrationsin | Utah Water Qliality
concentrations nearby ground water Standards for Jordan
wells | River segment (4-
: day, aquatic life 3a
, class) -
TDS | 973 mg/l (upstream) | not given . 1200 ppm =~
1135 mg/l , . (agricultural use
(downstream) : standard, none for
' _{ aquatic life)
Cadmium 1 2.0 ppb or less <2.0 ppb | 1.1 ppb
Copper 20 ppb or less 19 ppb 12 ppb
Selenium <3 ppb 9ppb . 5 ppb
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Contaminant J ordan River o Concentrationsin - | Utah Water Quality

' '| concentrations nearby ground water | Standards for Jordan
' ' | wells River segmert (4-

day, aquatic life 3a
‘ _ class)

Zinc 11ppb 252 ppb 110 ppb

Sulfate | 248 mg/l (upstream) | 432 mgn no standard -
309 mg/l calculated from
(downstream) literature 505 mg/l

The concentrations in the ground water of wells near the Jordan River
exceed the Utah Water Quality Standards for the Jordan River for copper, .
selenium, zinc, and perhaps others. - After mixing with other waters in the
river, the concentrations in the river may eventually exceed the standard in
the near term but not excessively so. Kennecott asserts that the
contaminants do not come from mining activity but from irrigation and
other sources.

Sources of water to the Jordan River segment of interest.

Although the average flow of the Jordan River during the irrigation season
has been estimated near Utah Lake at 204,000 gpm, nearly 100% of the
river is diverted by i lmgatlon canals during the irrigation season. The
average flow of the river near the site (9000 South) is 40,000 gpm during
irrigation season. The ground water model results suggests that 21,400
gpm (53%) of this flow originates from ground water discharge from the
western part of the valley (the location of this site), 7,200 gpm (18%) from

the eastern side of the valley, and 11,800 gpm (29%) from return flow from
the ungatlon canals,

' Future ecological risk:

Although the current or near term risk appears to be low for the .
contaminants associated with the ground water, a different picture
altogether emerges if the acid plume is allowed to reach the Jordan River. -
Ground water modeling suggests that this could occur in 150 years if
nothing is done to contain the plume. The followmg table ﬂlustrates what
could happen in this circumstance.
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‘POTENTIAL CONCENTRATIONS OF CONTAMINANTS IN JORDAN RIVER IF ACID

-PLUME IS NOT CONTAINED (updated from the RI Report)

Contaminant | Average Average Jordan River | Water Ratio of
' | Jordan River | concentration | after mixing | Quality future Jordan
concentration | in acid plume | withacid = | Standard (4- | Riverto
(average of | (1997) plume | day, aquatic | standards
upsteam and | (assuming a | class 33,
downstream) 1:20 mixing | Jordan River)
’ 1 ratio, year o
_ round)
Sulfate . 278 mg/l 18,000 mg/l |1039mgl | no standard, |2.06
T ' ' 505 mg/l
calculated
| from
_ 7 | literature
| DS 1054mg/l | 25,000mgl |2195mgl | 1200mg, | 1.83
: agricultural -
'| use standard
Cadmium | <2ppb |620ppb -~ ]29.1ppb llppb  |264
‘Copper <20 ppb 41,000 ppb | 1818 ppb 12 ppb 151.5
Selenium | <3 ppb 14 ppb 43 ppb 50ppb- | 0.86
Zinc 11 ppb 67,000 ppb | 2933 ppb 110 ppb ' 26.7

Thls calculation demonstrates that the water quality of the Jordan River
~ would decline senously should the acid plume be allowed to reach the
river. The situation is actually worse during irrigation season when there is

less.

Uncertainties:

essentially no dilution factor avallable because the flows in the river are

The uncertainties inherent in these calculations are numerous. The
assumptions are particularly uncertain. (1) This calculation assumes that
- the acid plume will eventually reach the Jordan River. However, the acid
. plume is in the principal aquifer rather than the shallow aquifer. It is
known that the shallow aquifer discharges to the river. The principal
aquifer may go underneath it or discharge to it at a much stower rate. The
calculations, therefore, represent a worst case scenario. (2) This '
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calculation assumes that the average concentrations in the acid plume

- currently would reach the river with its concentrations unmodified by
dispersion or reactions with the aquifer solids. This is very unlikely. By
the time the acid plume reaches the river, concentrations of contaminants
are likely to be much less. Again, the calculations represent a worst case
scenario. (3) These calculations assume that the water quality in the river
will remain the same in the future as they are today. Although improving

~ water quality in the river will not help much if the acid plume does reach

the river, declining water quality in the river could make the situation
worse. (4) The mixing ratio varies seasonally. The calculations represent-

- the annual average. During irrigation season the influence of ground water
on the Jordan River is much more important than during the rest of the
year. (5) The ground water flow rates to the river are based on the ground
water model for the site and, therefore, are affected by the uncertainties
associated with the use of the model. These uncertainties are just a few
examples of the difficulties in estimating risk far into the future.

Basis for action

Absent limitations on access to the ground water, human health could be at risk to '
anyone seeking to use the water for culinary purposes. The water quality fails to
meet primary standards and health based levels. It is also not suitable for
municipal supplies without treatment because it violates a host of secondary
standdrds. In some cases the water is unuseable even for secondaxy uses such as
xrnga’aon due to its acldlty : '

If nothing is done, the acid plume will continue to move toward the Jordan vaer
where it could nnpact the Jordan River’s aquatic life, perhaps severely.
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H  Remedial Action Objectives:

1. - Minimize or remove the potential for human risk (by means of ingestion) by _
limiting exposure to ground water containing chemicals of concern exceeding risk- .
based concentrations or drinking water Maxlmum Contaminant Levels. :

a. Human health risk is rmmrmzed by either reducing the contammant levels
or cuttmg off the exposure pathway

b. Contarmnants which could be mgested, can be decreased by reducmg the
- concentrations in the aquifer itself to drinking water standards or treating
the ground waters to _drinking-water standards before it is used.

c. The exposure pathway can be cut by limiting access to the ground water
and obtammg water from another source. '

2. . Minimize or remove the potentlal for environmental risk (by means of flow of
ground water to the Jordan Rlver) to receptors of concern.

a. | Ecological risk is minimiZed only by reducing‘the contaminant levels.
b. Contaminant levels could be decreased only by reducmg the concentranoos v
in the aqulfer itself .
3. Contain the acid plume and keep it from exPanding.
a. Containment of ground water plumes is the expected minimum for ground

water actions in the National Contingency Plan. -

b. Allowing the plume to move farther will coﬁtammate additional ground
water, including at least one mumclpal well ﬁeld and damage additional
aqulfer materials. :

C. Maintain sulfate-laden ground ‘water in excess of 1500 mg/l west of the

Kennecott property lme inZone A. -
4, Remediate the aquifer over the long term
- a Ground water in this aquifer is a resource that is needed by the public both

now and in the future as communities grow westward toward the Oqunrrh
Mountains.
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b.

Remedlatloh is the only long term opudn which is iota]ly effective in V'
- preventing the public from exposure to dangerous levels of contaminants in

this ground water. -
S. Return ground water to beneﬁéial use.
a.  Return of ground water to beneficial use is an expectatlon of the Natxonal
Contmgency Plan ' _
b. The site is located in # semi-arid cllimate. Ground Wa;ter‘resources are -.

needed to support additional population and development grbwth '
projections for the site.
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- Description of A‘lternativés '

The Remedial Investlgatxon/F eas:blhty Study evaluated six (6) alternatlves A number of
others were rejected in the screening process. A summary of each of the six retained alternatlves

is given below:-

1

Alternative 1 - No Fz)rther Action.

This alternative relies solely on natural attenuation to achieve long term
remediation goals. This could take 800 years or longer. Citizens and -
municipalities would be responsible for limiting their own exposures.

a.

Major elements of Alternative 1.

Maintenance of source controls already implemented by Kennecott: :
(Kennecott has constructed a system to collect acid rock drainage which
continues to emanate from their waste rock dumps. This must be
maintained in order to prevent additional contaminants from entering the
ground water.) :

' Monitoririg effectiveness of source controls as required in a State .

Groundwater Permit: (The state has issued a Ground Water Permit to
Kennecott which requires Kennecott to monitor wells downgradient of
their source controls to demonstrate that the controls continue to prevent-
further contamination.)

- Monitoring migration of the plume: (A monitoring network has been

installed. In this alternative, movements of the plume could be determined
and water users warned of the arrival of the acid plume.)

Key ARARSs:

Continued participation in the State Ground Water Protection Program
which requires the operations and maintenance of the source control _
measures is required. After mine closure the operations and maintenance
of the source control measures must be maintained, perhaps as an element
of the Mine Closure Plan administered by the Utah Division of Oil, Gas and
Mining. In addition, chemical specific standards would be ARARs, but

- they would not be met.
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Long'term reliability'

The source control measures are well constructed and are likely to be

- reliable in the long term.

' ngantity of untreated waste and treatment residuals:

Because there is no treatment, the quantity of untreated Water actually

- grows as the plume gets further dispersed over time. There would be no

treatment residuals as a result of this optlon other than those associated
with source control.

 Estimated time for design and construction;

“The source control nieasures are already designed and constructed.

P

Estimated time to reach remediation goals:

None of the goals would be achieved for at least 800 yearé, perhaps _iongei'.

BN

Estimated costs: (Appendix M, RUFS)

ESTIMATED COSTS FOR ALTERNATIVE 1 |

| Activity Capital costs. O+M costs for 30 | net present
- : years value
| Source controls (already - $127M already | $19.2M $19.2M
1 implemented by Kennecott) expended, not .
o included in cost ‘
Monitoring $7.IM $7.1IM
| TOTAL (discount rate =7%) | $26.3M | $263M

Use of presumptive remedies or innovative treatmeht'

i

No presumptive remedies or innovative treatment technologxes are used in -

rthls alternative.
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Expected outcome:

This alternative relies entirely on natural attenuation leaving the public and
municipalities to their own devices to prevent exposure. Eventually when
the plume reaches the Jordan Rlver the aquatic ecosystem might be
severely unpacted :

Alternative 2 - Institutional Control.s*. -

- This would seek to prevent exposure to the public, but does nothmg to contain or

treat the plume itself.

a.

Major elements of Alternative 2

Restrictions on use of existing wells, as approved by the Utah State _
Engineer: (Measures include purchase of land and water rights; restrictions
on land use to prevent use of wells through codes, covenants; and
restrictions by either municipal, county or state government) -

- Restrictions on drilling of new wells, as approved by the Utah State

Engineer: (Purchases of water rights and land; restrictions on land use to
prevent drilling of wells using codes, covenants, and réstrictions by either
municipal, county or the State Engineer.)

quiﬁcationé of above restrictions as the plume migrates in the future
Includes the measures in Alternative 1.

Key ARARs:

In addition to ARARs from Alternative 1, the key ARARS in this case
would be the various Utah Water Rights Laws Utah Well Drilling

_ Regulattons and local building codes.

Long term relzabzlzty:

This relies on the citizens to conform to the letter and spirit of all
restrictions that might be placed on them by their local governments and by
the State Engineer. This is very unlikely. Circumvention of the water
nghts regulations and local ordinances is rather common because citizens
view these as an infringement on their property rights. - Enforcement would -
be very difficult. Although this might work temporarily, it would not be
very reliable in the long term.
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Quantity of untreated waste and treatment residuals:

Since there is no treatment the quantity of untredted water actually grows
as the plume gets further dispersed over time. There would be no

_ treatment residuals other than associated with source controls.

Estimaz‘ed time for design and construction:

It is estimated that two years would be required to get all of the
institutional controls in place. : .

Estimated time to reach remediation godls:

Although people might not be exposed to contaminated water, the plume

. continues to move eventually reaching the Jordan River. It could take 800
years for the contaminated plume to be flushed through the aquifer.

Estimated costs: (Appendix M, RUES)

ESTIMATED COSTS FOR ALTERNATIVE 2

Activity Capital costs O+M costs for 30 | net present
o . |years value
 Activities in Alternative 1 1 $263M | $263M
Water rights and land purchase | $16M (2 years) O |s165M
TOTAL $16M $263M $42.3M

Use of presumptzve remedies or mnovatzve ireazment

'No presumptlve remedies or innovative treatment technologles are used in
~ this alternative. -

EJ_c'pect'ed outcome:

Tlus alternative relies on natural attenuatlon but does prevent exposures to
the public by limiting access to the water. When the plume reaches the

- Jordan River the aquatic life could be nnpacted, perhaps severely. The

success depends on the cooperation of municipal, local and state
government and all the citizens to cooperate with the regulatlons This
cannot be guaranteed in perpetulty
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Altemative 3 - Point of Use Management'

This altemanve seeks to prevent exposure to the pubhc but does nothmg to
contain or treat the plume itself.

a.

Major elements of Altematzve 3:

Replace impacted private well water by connecting residences to existing
municipal water supply systems. (Instead of simply banning further use of
wells, private well owners are given replacement water from municipal '
systems with waters unaffected by the plume. Wells-can still be used to-
provide irrigation water if the values are less than 1500 ppm sulfate.)

Install household water treatment units (such as reverse osmosis) to treat
water supplied to residences by private wells: (When municipal systems are
not available, treatment of the private well water can be provide with in-
home treatment units. Wells can still be used without treatment to provide
irrigation water, if the values are less than 1500 ppm sulfate.)

If municipal systems are impacted in the future, alternative water supplies
would be required or a treatment plant installed: (Modeling suggests that
the plume might impact at least one municipal well field. If this occurs, it

~will be necessary to build a treatment plant for these wells.)

Includes all the measures in Alternatives 1 and 2.
Key ARARs:

In addition to the ARARS in Alternative 2, the key ARAR in this
alternative would be the Utah Drinking Water regulations which apply to
municipal services and drinking water quality at the tap.

Long term reliability:

Hooking people up to municipal suppliés has long term reliability although
there could still be exposure to residents with wells since the wells would
not be shut off. Limitations on the kinds of uses would work for the
current well owner, but may not be passed on to new owners. Because this

~ would be necessary for a long period of time, there could still be occasional

exposure. In-home treatment units require some effort on the part of the
resident to maintain the units and replace them when necessary.
Information about the need for this treatment might not be.passed on to
any new owners. In-home treatment systems would not work should the
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acid plume core reach a private well. This alternativé does:nOthing to clean

up the aquifer itself.

- Quantity of unireated waste and treatment residuals:

Although there would be some treatment residuals i)ro’duced within the in-
home treatment units, the aniount would be minimal and would end up
with the trash at a municipal landfill. The quantity of untreated waste

- actually increases as the plume continues to spread out contaminating more

and more water as it moves downgradient.

Estimated time jfor design and construction:

It might take two years to iocate all the affected parties, design extensions
to public water systems, and install in-home systems. Evaluation of the
plume movement patterns would continue indefinitely to observe and

mitigate future impacts as the plume moves.

Estimated time to reach remediation goals:

. Although exposure to the public would be minimized in the short term, this

alternative does nothing to remediate the aquifer. The plume would
continue to move unimpeded toward the Jordan River where impacts might
occur, perhaps severe impacts. The aquifer would take 800 years or longer

to flush through the environment.

Estimated costs; (Appendi:é M, RI/FS)

 ESTIMATED COSTS FOR ALTERNATIVE 3

AétiVity Capital costs - | O+M costs for 30 | net present
: } years - | value
Activities in Alternatives 1and 2 | $16M . |$263M  |$423M
Municipal connections ‘ 1s0901M | not estimated : $0.90’1M
Household treatment units (400) | $0.618M $0.64M - |s$13M
TOTAL (7% discount) $17.6M $279M | sd4sm
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Use of Presdmpﬁve remedies br' innovative treatment:

" There are no presumptive remedies or innovative treatment technologles

used in this alternatxve
Expected outcome :

Private well owners would be protected from exposure to unacceptably
high concentrations of contaminants in their well water because an
alternative source of culinary water would be provided. The well owners
could continue to use their wells for irrigation purposes, but could be
exposed if they used the water inappropriately. Institutional controls
would have to be in place, essentially in perpetuity to verify that well water
is used properly.  New owners may not be made aware of the problems.
This alternative would do nothing to prevent the plume from eventually
reaching the Jordan River perhaps causing severe impacts. Alternative 3
would do nothing to remediate the aquifer. Fresh water recharges would

~ also become contaminated as they encounter the plume and the

contaminated alluvium: The plume could take 800 years or longer to
course through the system.

Alternative 4 - Hydraulic Containment, Reverse Osmosis (RO) Treatment,

Delayed Acid Plume Extraction, Nanoﬁltmtzon (NF) Treatment and Delzvery of
treated water:

Alternative 4 seeks to prevent exposure to the public,.contain the contaminated

a.

‘water and eventually treat the contaminated plume.

Major elements of the alternative:

Installation of a barrier well containment system at the leading edge of the
acid plume: (The barrier well system seeks to prevent further downgradlent
migration of the plume.) :

Treatment of the water using reverse osmosis (RO) for the first 10 years:
(The waters would initially be high in sulfate which could be treated
successfully with RO. In 10 years, the core of the acid plume would
migrate to the wells and RO would not be able to work, due to high
concentrations of sulfate, heavy metals and acid..)

After the first 10 years, pretreatment of the water will be necessary as the
core of the acid plume migrates to the barrier well system: (Membrane

technology, such as Nanofiltration (NF) is proposed for pretreatment. As
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the highly acrdlc waters encounter the barner wells, pretreatment of the
water to reduce contaminant concentrations will be necessary before it is
sent for polishing at the RO plant )

Treated water would be dehvered toa rrxunicipal water purveyor,

Concentrates would be dlscharged into Kennecott’s talhngs lme or mto
Kennecott’s mineral processmg water circuit.

Includes all the measures in Alternatives 1, 2, and 3.
Key ARARs:

In addition to ARARs in Alternative 3, key ARARs include the Utah
Drinking Water Regulations, Utah Public Water Supply requirements, the
- Utah Ground Water Protection Corrective Action program, RCRA, the
~ Utah Pollutant Discharge Elimination Program perrmt regulations, and
Utah Water Rights Laws

Long term reliability:

While preventing exposures to water users downgradient, this alternative
incorporates a barrier well system which would seek to prevent further
‘downgradient migration of the plume. The long term reliability of the
barrier system is questionable because the highly acidic waters eventually
encounter the barrier wells and any leakage past these wells would cause
significant amounts of contaminants to escape downgradient. However,
the technology, reverse osmosis with nanofiltration pretreatment, has been
shown in pilot tests to work on the plume and could be reliable with proper
~ maintenance..

Quantity of untreated waste and treatment residuals:
At the end of the remedial action, there should be no untreated wastes. Ifa
pumping rate of 3500 gpm is assumed, treatment residuals could be as high
as 2100 gpm over the life of the project. Existing infrastructure for
management of treatment residuals would be available so long as the
mining operations continue. Other methods of disposal for treatment
residuals would be necessary following mine closure.

Estimated time for design and construction:

The entire remedy would not be in place for 10 years. A monitoring
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- system would also be needed to ensure that leakage past the barrier wells is

not occurrmg
A Estzmated time to reaéh remediation goals. -

. Containment of the plume might be achieved quickly and prevention of
exposure to humans and the aquatic species in the Jordan River would also -
be achieved quickly. The time requ1red to remediate the aquifer could be
150 years or longer

g Estzmated costs (Appendlx M, RI/FS)
ESTIMATED COS’I‘S FOR ALTERNATIVE 4
Activity 1 Capital costs O+M costs for 30" | net present
years o value
Monitoring, Institutional Controls, | $17.6M $27.2M $44.8M
Point of Use Management ' -
‘(Alternatives 1 - 3) , .
Installation of barrier wells, pump | $20.8M 1 $65.4M o $86.2M
stations and infrastructure " - :
Reverse Osmosis facility $233M° Partof = $23.3M
' ’ ‘ .mfrastructure
O+M
Nanofiltration pretreatment plant $30.M = $38.4M | | $68.4M
after first 10 years ' o o ’
| Additional barrier wells and $21.8M . |Partof $21.8M
upgrades after first 10 years | o ‘ infrastructure
- : oM
TOTAL (7% discount) | $86.2M $103.8M - 1 $2172M

h.

. Use of presumpfive remedies or innovative treatment:

This alternative does not use presumptive remedies. Membrane technology
such as nanofiltration is still considered innovative because a number of the
operational details and O+M requirements have not yet been fully worked
out. : : '
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Expected outcome: .

" Citizens are protected from expoéure to contaminants and the acid plume

never reaches the Jordan River. The ground water is cleaned up over time
and is returned to beneficial use. Continued monitoring would be
necessary to verify barrier well eﬁ‘ectweness

Alternative 5 - Hydraulzc Containment, NF Pretreatment RO T reatment Active
Pumping of the Core of the Acid Plume and Delivery of the treated water:; -

Alternative 5 has two well systems, one for containment of the plume at the plume
boundary and another for withdrawal of acidic waters from the core of the plume
to begin the remediation of the aquifer. People are prevented from being exposed

during the project by point of use management and treated water is prov1ded to
communities,

- a,

Major elements of Alternative 5:

Installation of a barrier well containment system: (The barrier well system

_collects contaminated waters (primarily sulfate laden) at the leading edge of
- the plume preventing further migration of the plume. Tradltlonal RO

treatment can be used.)

Installation ofa v(rell or wells in the core of the acid plume so that highly
acidic waters do not migrate to the barrier wells and remediation of the
acid plume can begin quickly: (Modeling suggest that pumping from the
core would prevent the acid plume from approaching the barrier well
system. Any migration of the acid water beyond the barrier wells could
cause severe degradation of ground water quality. With these upgradient

~ core plume wells, the barrier wells become a safety net rather than the
primary containment system. )

Pretreatment of acid waters using nanofiltration: (Waters from the core of
the plume are too high in dissolved solids to be treated efficiently with
reverse osmosis. Membranes would clog too quickly. Nanofiltration has
been shown to work on a pilot scale using acid leachate waters from the
site. Operatlonal details need some reﬁnement )

Treatment of pretreated core waters and barrier well sulfate waters by |

reverse osmosis; (Treatment and polishing of waters would be
accomplished using traditional RO technology.) '
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Treated water is delivered to a mumclpal water purveyor asa requlrement '
under the NRD action.

Pre-mine closure treatment concentrates are-disposed by msertlon into
Kennecott’s talhngs line or into Kennecott’s mineral processing water
cirouit. :

Includes all the measures in Alternatives 1,2, and 3.
Key ARARSs:

In addition to ARARSs in Alternative 3, key ARARs include the Utah
‘Drinking Water Regulations, Utah Public Water Supply requirements, the
Utah Ground Water Protection Corrective Action program, RCRA, the
Utah Pollutant Discharge Elimination Program permit regulatxons and
Utah Water Rights Laws.

ang term reliability:

While preventing exposures to the public downgradient, this alternative -
provides a dual containment system. The acid wells would withdraw
waters from the core of the plume. Drawdowns within the aquifer caused
by this pumping should theoretically stop all eastward movement of the
plume. The barrier wells along the front of Zone A would provide a safety
* net to stop less concentrated materials from escaping downgradient. The
technology has been shown in preliminary pilot tests to work on the plume
and; with proper maintenance, the technology will be reliable. '

Quantity of untreated waste and treatment residuals’

At the end of the remedial actlon, there shouid be no untreated wastes. Ifa
combined barrier well/acid well pumping rate of 3500 gpm is assumed,
treatment residuals could be as high as 1300 gpm over the life of the
-project. Existing infrastructure for management of treatment residuals

. would be available so long as the mining operations continue. Other
methods of disposal for treatment residuals would be necessary following
mine closure. A plan will be developed using current technology as a part
of the Remedial Design which can be implemented immediately, with the
understanding that a different strategy can be used upon approval by EPA
and UDEQ using technology available at the time of mine closure. '

- Estimated time for design and construction:
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Construction completion is estimated to take 5 yédrs. Design and
experimentation with treatment parameters could take 1.5 years of this.

Estimated time to reach remediation goals:

Containment of the plume could be achieved quickly and prevention of
exposure to people in the affected area and the aquatic species in the
Jordan River could also be achieved quickly. The time required to
remediate the aquifer could be 150 years or longer. Modeling suggests that -
the original core of the acid plume would be largely removed in the first 30
years. However, withdrawals and treatment would have to continue for a
long time as components in the solid phase of the impacted aquifer
materials begin to re-dissolve back into the water as the fresh water flows
through the contaminated aquifer material. The time it would take to

_ achieve a total cleanup is unknown. Further modeling and monitoring may

give insights on progress as the project continues.
Estimated costs: (Appendix M, RU/FS)

ESTIMATED COSTS FOR ALTERNATIVE 5

Activity Ca;,pital costs | O+Mcostsfor30 | net présent‘
. » years - | value
All the measures in Alternatives 1, ‘$18M $27™M - $45M
2,and 3 ' : S '

Installation of a barrier well $8.98M | $1923M $28.11M
containment : - ‘

‘Withdrawal from thé core of acid | $23.1M S $33.9M . $47.0M
plume and Pretreatment of this ' : o

acid water using NF ,

Treatment of pretreated acid ‘ $2.9M Included in RO $2.9M .
waters by reverse osmosis 1 . | costs '
‘Treatment of sulfate waters from | $17.5M -~ 1$213M ' $38.8M
barrier sulfate wells by reverse : o :

osmosis

Treated water is deliveredtoa | included in included in 7 included in
municipal water purveyor treatment  treatment treatment
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Activity : Capifal costs o ‘O+M costs for 30 | net present

, ' years - value '
Concentrates are disposedin =~ | $4.4M | s21.0M 1$25.4M
Kennecott’s tailings line , o :
TOTAL | $74.5M $1227M $197.2M

Use of presumptive remedies or innovative treatment:

This alternative does not use presumptive remedies. Membrane technology
such as nanofiltration is still considered innovative because a number of the

' operatxona] details and O+M requirements have not yet been fully worked -

out. Disposal of the treatment residuals into the existing tailings pipeline is
also innovative. It takes advantage of the neutralization capacity of the
tailings in a 13-mile long pipeline to neutralize the treatment concentrate
and precipitate out the metals. Because it takes advantage of emstmg
infrastructure of the mill, it is also very cost effective.

Expected outcome:

< -

Citizéns are protected from exposure to contaminants and the acid plume

- never reaches the Jordan River. The aquifer is cleaned up over time.

Based on modeling predictions, most of the cleanup occurs while the

~ ‘mining operations continue so existing infrastructure can be used. The

ground water is returned to beneficial use.

| ] Alternative 6 - Hydz‘azllic Containment, NF Pretreatment, RO Treatment, Active
Pumping of the Acid Plume and Lime Treatment of Treatment Residuals

a.

'Méjor _elemehts of Alternative 6:

Same as Alternative 5, except acidic waters are withdrawn from the
aquifer, treated with NF and the treatment concentrate is treated with lime.
Two waste streams are generated: solid residuals from lime treatment and
the water which is not delivered to the public but is used as process waters
by Kennecott. The RO plant treats only the waters from the barrier wells
not waters from the core of the plume.

Standard technology for lime treatment of acid rock drainage used by the
mining industry is used instead of more innovative technology such as
treatment in the tailings pipeline.

Treatment residuals from lime treatment of the nanofiltration
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‘concentrations are stored in‘a lined rep031tory located close to the
treatment plant :

Key ARARs:

In addition to ARARs in Alternative 5, key ARARSs include the Utah
Drinking Water Regulations, the Utah Ground Water Protection
Corrective Action program, Utah Water Rights Laws and the Utah
Pollutant Discharge Elimination Program permit regulations. Dependmg
on the composition of the lime wastes, RCRA Hazardous Waste
regulations are relevant and therefore influence the design of the
repository. It would also need to meet the substantive requn'ements of the
Utah Ground Water Protection Program

Long term reIiabiIizjy:

While preventing exposures to the public downgradient, thlS alternative
* provides a dual containment system. The wells in the core of the acid
plume would withdraw highly contaminated ground water. Drawdowns
within the aquifer caused by this pumping should theoretically stop all -
eastward movement of the plume. . The barrier wells of the acid plume
would provide a safety net to stop less concentrated materials from
. escaping downgradient. The lime treatment technology is not innovative
and has been used with reliability in the mining industry for years.
However, it does present a dlsposal problem’ for the solid wastes produced
by the lime treatment.

Quantity of untreated waste and treatmezjt’ rés_idudls:

At the end of the remedial action, there should be no untreated wastes. Ifa
combined barrier well/core well pumping rate of 3500 gpm is assumed,
treatment residuals could be as high as 240,000 tons/year.

Estimated time for design and construction:

Construction completion is estimated to take 5 years. Design and
experimentation with treatment parameters could take 1.5 years of this.

Estimated time to reach remediation goals:

Containment of the plume could be achieved quickly and prevention of
exposure to people in the affected area and the aquatic species in the
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Jordan River would also be achieved quickly. The time required to
remediate the aquifer could be 150 years or longer. Modeling suggests that
the original core of the acid plume would be largely removed in the first 30
years. However, withdrawals and treatment would have to continue for a
long time as components in the solid phase of the impacted aquifer
materials begin to re-dissolve back into the water as clean water flows

" through the contaminated aquifer material. The time it would take to

totally cleanup the ground water and the aquifer materials is unknown.

& Estimated costs
ESTIMATED COSTS FOR ALTERNATIVE 6
Activity Capital Costs | O+M/30 years net present:
: \ value
Alternative 5 (except method for | $74.5M $122.7M $197.2M
disposal of treatment residuals) s , o
Treatment residuals treated with | $13.2M | $149.8M $163.2M
| lime and sludge removal ‘
TOTAL $87.7M  -|$2725M [ $3604M

Use of presumptive remedies and innovative treatment.

This alternative does not use presumptive remedies. It uses an innovative
membrane technology (nanofiltration) treatment for the acid waters.

Expected outcome:

Citizens are protected from exposure to contaminants and the acid plume

never reaches the Jordan River. - The aquifer is cleaned up over time. The -

ground water is returned to beneficial use. The volume of lime required
using this approach would be large leading to a great increase of traffic in
the area. A regulated retention structure for the sludge would be needed.

7 - Ancillary alternatives for special situations

a.

Alternatives for NF concentrate disposal following cessation of mining
and milling operations in 30 years (tailings pipeline would no Ionger have
tailings flows). These apply to Alternatives 4 and 5

Pump the concentrate to a lined facxhty on the waste rock dumps for
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evaporation, dxsposal of the sludges in the dump or in a lined storage
facility. .

Use the former tailings pipeline or another dedicated pipeline to convey
‘concentrate to shallow ponds on the top of the new tailings pond for
evaporation. -Lining depends on the characteristics of the residuals.

Same as above, but create solar ponds to create electricity. Electricity
could be used to help evaporate water during the winter months. Slidge .
storage is also necessary 7

Lime treatment and disposal of resxduals in an on-site RCRA-like
repos1toxy

Alfernative Jor RO co}zcentrate disposal féllowing mine closure in 30
years (this applies to Alternatives 4, 5 and 6);

Direct disposal in the Great Salt Lake via a new pipeline and outfall. This
depends on the nature of the concentrate and impacts on the Great Salt
Lake

Evaporatlon ponds
Alz‘ematzves for well- head protectzon

Because there is a possibility that water level drops might affect municipal
and private wells throughout the area, additional alternatives for Well Head -
Protection were developed. In the case of Alternatives 1, 2, and 3, these
might be needed to protect wells from being impacted by contaminated
water as the plume moves through. In the case of Alternatives 4, 5, and 6,
this is needed to prevent wells from going dry as the acid plume in Zone A
is aggressively pumped out of the aquifer. These measures might also be
needed if the barrier well system is meﬁ‘ectlve in totally contaxmng the
plume.

 For the West Jordan municipal well field:

«  Install injection wells between the acid plume and the West Jordan
municipal well field. (This requires permission from UDEQ.) -~
. Inject sufficient water into aquifer to prevent excessive water level

drops near West Jordan well field and prevent acid plume migration
in that direction. (This requires permission from UDEQ.)

. Water would come from uncontanunated sources of water in the
nearby mountains.
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If draw downs are the main problem, storage of water in the wm‘ter. '

months in above ground tanks instead of remjectlon

For private wells:

'Hook up to municipal water.

Installation and maintenance of a residential reverse osmosis
treatment system if municipal water hook up is impractical.

. Deepening of the affected well if it is thought that a deeper well
- would yield sufficient replacement water, '

Replacement of water using other sources.
Underground injection up gradient of affected wells to
counterbalance the drops (Thls reqmres perrmssxon from UDEQ )

72




1

Summary of Comparative Analysis of Alternatives:

* The National Contihgency Plan (NCP) requires that the various remediél action

alternatives be evaluated' indmdually and then compared relative to each other using nine
 criteria. The nine criteria in the National Contmgency Plan and how the alternatives
compare are descn'bed below: :

Overall protection of human health and thé envz'ronmént

Overall protection of human health and the environment addresses whether each
alternative provides adequate protection of human health and the environment and
describes how risks posed through each exposure pathway are eliminated, reduced,

or controlled, through treatment, engmeenng controls, and/or mstztutlonal
controls :

Alterhatives 2,3, 4,5, and 6 all protect huinan‘health. Alternative's 4,5, and 6 use
institutional controls to limit exposure of humans to the contaminated ground

~ water while the aquifer itself is being restored. In Alternatives 2 and 3, human

health is also protected by limiting exposure of the public to the contaminated
waters through the use of institutional controls. For these alternatives, institutional -
controls are the sole mechanism of prevention both short term and long term.
Alternative 1 does not protect human health. ,

 Alternatives 4, 5, and 6 protect the environment by preventing migration of the.

plume. The plume never reaches the J ordan River where exposure to aquatic life
could occur.

N

Alternatives 1, 2, and 3 do nothing to contain the plume or prevent it from

- reaching the Jordan River. They would not protect the environment.

‘_Comj)liance with Applicable or Reievant and Appropriate Requirements

CERCLA and the NCP require that remedial actions at CERCLA sites at least
attain legally applicable or relevant and appropriate Federal and State

requirements, standards, criteria, and limitations which are collectively referred to

as ARARs, unless such ARARs are waived under conditions outlmed by
CERCLA

Applicable requirements are those cleanup standards, standards of control, and
other substantive requirements, criteria, or limitations that are promulgated under
Federal environmental or State environmental or facility siting laws. These
regulations specifically address a hazardous substance, pollutant, contaminant,
remedial action, location, or other circumstance found at a CERCLA site. Only
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those State standards that are identified by a state in a timely manner and that are
more stringent than Federal requirements may be applicable. Relevant and
appropriate requirements are those cleanup standards, standards of control, and
other substantive requirements, criteria, or limitations that are promulgated under
- Federal environmental or State environmental or facility siting laws. These’
requirements;, while not applicable to a hazardous substance, pollutant, ‘
contaminant, remedial action, location, or other circumstance at a CERCLA site
do address problems or situations sufficiently similar to those encountered at the
CERCLA site that their use is well-suited to the particular site. Only those State
- standards that are identified in a timely manner and are more stringent than Federal
requirements may be relevant and appropriate.

~ The NCP _Criterion. of COmpliance with ARA‘Rsv addresses whether a remedy will
meet all of the applicable or relevant and appropriate requirements of other Federal
and State ~environmental statutes or provides a basis for invoking a waiver.

Alternatives 4, 5, and 6 would comply with ARARSs through appropriate. des1gns
Alternatives 1 - 3 would not comply with chemlcal spectﬁc ARARs

Long Teim Eﬂecnveness and Permanence

Long term effectiveness and permanence refers to expected residual risk and the

~ ability of a remedy to maintain reliable protection of human health and the .

“environment over time, once clean-up levels have been met. This criterion includes
the consideration of residual risk that will remain onsite following remediation and
the adequacy and reliability of controls. :

All alternatives, except the no action Alternative 1, provide some degree of long
term protection. Alternatives 4, 5, and 6 offer a permanent cleanup of the aquifer
allowing eventually the full use of the ground water resource. The Jordan River
would be protected by the remedial action preventing the migration of the plume.

Alternatives 2 and 3 can be effective but access to the cOntamin‘ated ground water
by use of water rights and the circumvention of the institutional controls is

- possible. The Jordan River would not be protected by these two alternatives.

~ Alternative 1 provides no protection at all to either the public or the Jordan River.
The plume would continue to migrate, contanunatmg the aquxfer further and
causmg the cleanup txme to increase.

v Alternatives 4, 5 and 6 would produce some form of treatment residuals which
would require proper handling and maintenance to maintain effectiveness.

Reduction of Toxicity, Mobility, or Volume through Treatment
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* Reduction of toxicity, mobility, or volume through treatment refers to the
' anticipated performance of the treatment technologies that may be mcluded as part -
of a remedy. -

Alternatives 4, 5, and 6 all use treatment technologies that would reduce toxicity, -

. mobility and volume of the contaminated ground water. Although Alternative 3
uses in home treatment technology, the purpose is not treatment of the aquifer

- itself and does not reduce toxicity, mobility or volume. Alternatives 1 and 2 do
not involve any treatment at all and would not reduce toxicity, mobility and
volume of the contaminated plume. In fact it is likely that the volume of

~ contaminated ground water would actually increase under Alternatives, 1, 2, and 3.

 Short term qﬁ‘ectiveness

Short term effectiveness addresses the period of time needed to implement the-
remedy and any adverse impacts that may be posed to workers, the community and
the environment during construction and operatlon of the remedy until cleanup
levels are achleved '

Alternatives 2, 3, 4, 5 and 6 would be effective in the short term because all of
these alternatives depend, in'the short term, on limiting exposures to humans via -
institutional controls. Alternatives 3, 4, 5, and 6 are enhanced by providing
 alternative sources of water to those whose wells are limited by the controls.
Alternative 1 is not effective, short term or long term.

Implementability

- Implementability addresses the technical and administrative feasibility of a remedy
from design through construction and operation. Factors such as availability of *
services and materials, administrative feasibility, and coordination with other
govemmental agencxes are considered. :

: Implcmentabihty at thxs siteis a ﬁmctton of the complexity of the remedy.

- Alternative 1, the no action alternative is most implementable because no one has
to do anything extra. Well owners would have to protect themselves. Alternatives
2 and 3 requires.the cooperation of the State Engineer and the local governments
in restricting the use of the ground water and/or restricting land use. Alternatives
4, 5, and 6 in addition to the above cooperation, also require cooperation of the
State Engineer to give permission to pump at rates effective to contain the
contamination even though water levels throughout the area might drop thus
affecting other water rights owners. A cooperative municipal water purveyor
‘would also be needed to accept the treated water which is also a requirement of -
the NRD settlement. Altérnative 6, in addition to all the cooperation required
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above would also requiré large volumes of lime and pro'ducé large volumes of .
residual wastes. Traffic problems and wear and tear on roads could be the result.

1

| Cost

The.types of costs that are assessed include capital costs, annual operation and
maintenance costs and net present value of capital and O+M costs.

~ Alternatives 1, 2, and 3 are the least costly, with costs ranging from $26M to
$45M, but none of these do anything to cleanup the aquifer. The active :
remediation remedies, Alternatives 4, 5, and 6 are more costly ($197M to $360M)
but will eventually clean up the aquifer. Alternatives 4 and 5 take advantage of
existing mining infrastructure resulting in savings in disposal costs of treatment
residues pre-mine closure. Alternative 6 is the most expensive but does not have
any apparent advantages over Alternative 5. Note that since the RUFS was
completed, the total costs for Alternative 5 have been reduced.

- State acceptance

~ This includes the state’s position and key concerns related to the altematlves and
comments on' ARARs and proposed use of waivers.

In 1995, the state and Kennecott negotlated a Consent Decree to settle a Natural
Resources Damage Claim for damages to the ground water in the Southwest
‘Jordan Valley. The terms of the Consent Decree established a cash payment and a
letter of credit based on the estimated cost to contain, remove, and treat the
contaminated ground water from the plume (Zones A and B). Kennecott could
apply for a rebate against the letter of credit by extracting the contaminated water,
_treating it to drinking water quality standards and providing it to a purveyor of
municipal water for use in the affected area. In December, 1999, Kennecott
submitted to the State Trustee a plan for use of the Natural Resources Damage
~ settlement dollars. The plan is a combination of Alternative 5, as defined in this
‘ROD, and an additional treatment of sulfate contaminated ground waters
downgradient of the Zone A acid plume. Therefore, the state supports Alternative
5, because this alternative is most consistent with the requirements of the NRD
action. The state opposes Alternatives 1, 2, and 3 because they essentially -
sacrifice the aquifer’s future use forever. Ina semi-arid climate, sacrificing any
future water resource has economic development impacts and presents a. :
continuing threat which will have to be managed in perpetuity. Alternative 4 takes
longer than Alternative 5, active cleanup of the Zone A acid plume does not take
place in the beginning, the potential for this phime not to be captured by the barrier
wells is too risky, and costs more. Alternative 6 costs more than Alternative 5
without any apparent benefit to the aquifer or the citizens of Utah.
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Community Acceptance

‘This determines which components of the alternatives the commumty support,
have concerns about, or oppose.

The primary vehicle of community participation was the Technical Review
Committee composed of technical staff from the local governments in addition to
state and federal experts. In these discussions, the. Committee favored Alternative -
5 over Alternative 4 because pumping of the acid plume was slated to begin right -
away and the core waters would be removed before they could migrate to the -
downgradient barrier wells. They also favored use of the mining infrastructure as a
way to minimize waste handling problems. They liked the concept of attempting

“to remove most of the acid plume before mine closure. Alternative 6 was not
discussed much because it was more costly without any apparent benefit.

- Alternatives 1, 2, and 3 were unacceptable to the committee because those

alternatives sacrificed any use of the aquifer for generations to come.

Alternative 5 in conjunction with a.companion NRD settlement plan was supported .

by the city councils in West Jordan, South Jordan, Herriman, and Riverton. There

was some disagreement on the portion of the NRD settlement plan dealing with

which cities were to receive the treated water to the four communities in the

affected area. All of the cities wanted more water than the proposal allotted, and a

few of the private well owners wanted direct supply of the water at wholesale
rates.

During the official public comment period and public hearing, very few citizens
commented on the relative merits of the alternatives. Instead, most of the
comments were on the potential consequences of the implementation of EPA’s and
UDEQ’s preferred remedy. Alternative 5 would result in-drawdowns significant
enough to influence a wide area in the western part of the valley. This means that
water levels in existing wells could drop to the extent that they would be rendered
useless, even if the waters in that well were unaffected by the plume. Few opposed
the plan because of this, suggesting instead that a plan to deal with these water '
level impacts on well owners be formulated as a part of the remedial strategy.
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0 Summary Table of Alternatives .

Criteria Altemative 1 Alternative 2 Alternative 3 Point Alternative 4 " Alternative 5 Alternative 6
No action Institutional of Use Mgt Hydraulic Active Pumping Active Pumping -
. Controls. . Containiment T fime treatment
Threshold Would not Would protect - | Would protect Would protect “Would protect Would protect
criteria ~ protect human | human health, human health, but human health and human health and | human health and
protection of - - | health or the but potentially potentiatly not the the environment the environment | -the environment
tuman health ! environment not the _environment. .
and the environment ’
environment
.Threshold Would not Would not meet | Would not meet Would achieve Would achieve Would achieve
criteria - meet | meet Utah Utah Utah groundwater ARARSs, but might ARARs, but ARARs, but -
ARARs groundwater groundwater cleanup standards.in | take 50 -150 years might take might take .
cleanup cleanup reasonable time - or longer greater than 50- greater than 50 -
standards ina standards in a frame (800+ yrs), . 150 years, but 150 years, same -
reasonable reasonable time | sameas Alt 1 shorter than Alt as Alt 5, shorter
time frame frame (800+ 4, "} than Alt 4.
(800 +yrs) yrs), same as
Alt1. '
{ Longterm Is not effective | Relies heavily Relies heavify on While relying While relyingon | Sameas5
effectiveness atall. -Relies | on institutional institutional controls | heavilyon - institutional
and entirely on controls for for long term institutional controls | controls for fong
permanance -natural longterm protectiveness, for long term term protection,
' ’ attenuation protectiveness, essentially in protection, the the plunie does
: essentially in perpetuity and plume does not not move inta
“perpetuity, and | natural attenuation | move into new areas | new areas and is
natural : and eventually cleaned up in 50-
attenuation shrinks, Concern 150 yrs. Acid
that acid plume plume never
might get by the reaches barrier.
barrier.
Reductionof - | notreatment, | notreatment,no | notreatment,no treatment reduces treatment reduces | Sameas$S
TMYV through | noreduction | reductionof -~ | reduction of TMV, | toxicity, mobility, toxicity, mobility .
treatment of TMV, TMV, volume - | volume actually and volume and volume over
: volume actually increases as plume ) a shorter time
1 actuall as moves frame
increases as plumemoves :
plume moves 7
Short term noaction,no | no action, no 1o action, no no serious problems | no serious Same as 5
‘effectiveness problems (but | problems (but problems (but no during construction | problems during
N0 progress no progress . progress) -pumping ratesand | construction:
‘either) either) well distances need pumping rates
: to be determined to - | and well
ensure effectiveness. | distances need to
be determined to
ensure
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Criteria

‘Alténmtivd 1

Alternative 2

Alternative 4

Alternative 5 Alternative 6
No action Institutional of Use Mgt Hydraulic Active Pumping | Active Pumping -
S ‘Controls . Containment lime treatment
Implement- no action,mo - | no engineering no action, no technology techinology technology
ability problerhs (but | action but problems with available, few available, few available, few
no protection | requires the - implementation. problems problems problems
and no cooperation of Does require aid of | encountered encountered encountered,
progress) the State state engineer, and 8 ’ except disposal of
‘Engineer and local water suppliers sludges produced
{ocal by lime treatment
governments to would require
control welf use’ lots of tand (and
lime supplies
i could get scarce).
Cost Low Low Low High High, but 15% Very High .
less than
Alternative 4 -
State unacceptable unacceptable unacceptable slower than other state preference waste disposal
acceptance : ' active remediation . problemss
plans, therefore
{ unacceptable
Community unacceptable unacceptable unacceptable no comment communities no comment
acceptance: : : support this plan, -
coupled with
 companion NRD
plan
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K. - Principal Threéthste:

The principal threat waste is the source of the acid plume containing high metal and sulfate
concentrations. In this case, the sources of the acid plume have been addressed in previous
actions. However, the acid plume itself is not much different in composition as the original
~ sources. Alfernatives 1, 2, and 3 do not address the remnants of the principal threats in the

aquifer itself. Human exposure to the waste is prevented by institutional controls essentially in_
_perpetuity. Alternatives 4, 5, and 6 address the remnants of the principal threats in the aquifer by
pumping the acid plume from the aquifer, treating the water, and prov1d1ng the water to
municipalities for beneficial use.

L. Selected Remedy

EPA and UDEQ have selected Alternative 5 as the remedy for addressmg the acid plume
at Operable Unit 2 of the Kennecott South Zone site. '

1. Summary of the Ratlonale for the Selected Remedy
EPA and UDEQ selected Altematwe 5 for the follomng reasons

a. EPA and UDEQ preferred active remedlatlon of the plume inZone A. It
was unacceptable to allow the plume to continue to move downgradient
polluting more and more ground water as it did so. Containment was a
minimum requirement to prevent a major municipal well field from being
impacted and to prevent a potential impact on the Jordan River. The active
remediation alternatives were Alternatives 4, 5, and 6. All others were
eliminated from further consideration as not protective and failing to meet
remedial goals. . ‘

b. Of the active remediation alternatives, Alternatives 4, 5, and 6, Alternatives

: 5 and 6 were preferred relative to Alternative 4 because withdrawals of the
acid plume were slated to begin right away, 10 years ahead of Alternative
4. This would mean that the aquifer has the potential to be remediated
faster in Alternatives 5 and 6. Pilot testing would be required for
Alternatives 4, 5, and 6 to prove operation status and sustainability.
Alternative 4 also relies on a single barrier well system to contain the
plume. The consequences of the acid plume escaping capture of the barrier
wells and migrating farther could be extreme. :

c. - Of'the fastest active remediation alternatives, Alternatives 5 and 6,
 Alternative 5 was preferred because its costs were less with the same
benefits to the aquifer. Alternative S had the added benefit of using v
existing waste handling infrastructure of the mining company so long as the
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mining operations continued. - The waste handling problems associated with
Alternative 6, although traditional, would have implementability problems
requiring transportation of large quantities of lime and treatment sludges.
Finally, Alternative 5 fits best with a plan to settle the NRD issues at the
site. Similar treatment technologies are proposed for use in both the
-CERCLA and NRD plans and the systems can be integrated at key spots.

Description of the selec'ted remedy

Operations and maintenance of surface source controls (already implemented
under provlswns ofa state Ground Water Protectlon Permit).

Integratlon and use of Instltutlonai Controls, upon approval by the State Engmeer
‘while restoration is ongoing:
Institutional controls include, but are not limited to, well drlllmg _
moratorium by the Utah State Engineer, pumping limits placed on existing
wells by the Utah State Engineer, purchase (or exchange) of land, purchase
(or exchange) of water rights, municipal zoning and land use regulations.
Other options are available to the State Engineer. The State Engineer
reviews impacts to the water rights owners and public comments.

" Point of Use Management for private well owners while restoration is ongoing:
Point of Use Management includes, but is not limited to, providing
replacement water to private well owners by hooking them up to municipal
‘culinary systems, the provision of in-home treatment units (e. g., reverse
osmosis units) when the household is beyond the municipal service area,
the provision of bottled water, extension of wells into uncontammated
portlons of the aquifer, replacement of wells.

,Development of a plan to deal with consequences of water level drops caused by
pumping of the acid plume: ,
The agencies will request that, asa part of RD/RA, the PRP devise a
method to mitigate the impact of drawdowns on private and municipal
wells located in and near the affected area. This plan could include the
following actions, performed on a case-by-case basis: Drilling of new and
deeper wells, installing well completions at deeper depths, alternate water
- sources, purchase or exchange of water rights, well abandonment and
compensation. - :

Installation of a barrier well containment system at the Ieading edge of the acid -
plume (where sulfate concentrations are less than 1500 ppm in the pro;ected
migration pathway of the plume movement)

The perfcrmance standard for this system requn'es that no waters
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exceeding state and federal drmkmg water standards for metals or
exceeding 1500 ppm sulfate shall migrate off Kennecott ptoperty (as of
December 13, 2000) past the bamer Wells

; Installatron of a well or wells in the core of the acid plume (There are already two
- wells whrch have been msta]led in core area for pilot testing purposes. )

| _ Pretreatment of acid water using nanofiltration.
| Treatment of pretreated acid waters by a reverse osmosis plant. '
Treatment of the waters from the barrier wells by a reverse Osmosis plant
Treated water is dehvered to a municipal water purveyor (as required for a rebate

as stated in the Natural Resources Damage Settlement plan and approved by the
State Trustee)

" Installation and maintenance of a monitoring system to track the movement of the
plume, the progress of active remediation, and measure the progress of natural
attenuation for the sulfate contamination within the Zone A plume and

downgradient of the barrier wells. The goal of the natural attenuation is to achieve

the State’s pnmary drinking water standard of 500 ppm.

Prior to mine closure, the concentrates from NF plant and RO plant are drsposed in -

- Kennecott’s tailings pipeline. The tailings pipeline serves as a 13 mile linear -
treatment system. Acids would be neutralized and metals would precipitate into
the tailings slurry. Metals are stored along with tailings in the Magna Tailings
Impoundment, newly expanded and renovated

“Following cessation of nearby mining and milling operations, the NF and RO
concentrates shall be disposed in a facility appropriate to the types of wastes then
remaining in the concentrate. None of the specific requirements mentioned in the
description of alternatives will be chosen at this time. A disposal method which

- could be implemented qurckly following mine closure must be included as a part of

“RD/RA. 1In 30 years, it is anticipated that other technologles may be available to
handle residuals from the treatment plants. Closure of the mine may require
infrastructure and O+M which could be used also for the concentrates, the
chemistry of the ground water could be significantly less concentrated than today,
and more will be known about the nature of any proposed discharge to the Great
Salt Lake and the potential effects thereof. The Agencies also acknowledge the
possrbﬂrty of a completely different option for addressing the concentrates upon
mme closure. EPA and UDEQ would then encourage the subrmttal of a new

82




proposal that takes into consideration changed circumstances and new technology
'to more effectively address the concentrates

. Should the plume begin to imp'act the West I ordan Municipal Well Field (either
through increased loadings or water level drops), a remjectlon program may be
- considered.

3. Summa_ry of the Estimated Remedy Costs
 The information in this cost estimate summary table is based dn the best available

information regarding the anticipated scope of the remedial action. Changes in the
cost elements are hkely to occur as a result of new information and data coliected

~ during the engineering and design of the remedy. Major changes may be
~ documented in the form of a memorandum in the Administrative Record file, an -
'Explanation of Significant Differences, or a Record of Decision Amendment. This

is an order-of-magnitude engineering cost estimate that is expected to be within
"~ 4+50% to -30% of the actual project cost. Since the RI/FS was submitted, there
have been additional cost estimates which are lower than those presented here. -

Th]s verston is verbatim from the RI/FS.

" PROJECT COST ESTIMATE
"~ CAPITAL COSTS
(From Appendix M, RI/FS Report,- 1998D) _
ACTIVITY Quantity Unit | Unit Cost Total Cost
‘Source controls o ‘ already -
o constructed -
Institutional controls
Water rights and land use restrictio_hs 11lot $16,000,000 | $16,000,000
Point of use management o
Municipal Connections 35,000 Linear ft | $25 $875,000
Household Treatment Units | 400 $1,500 $600,000
Draw down impacts (potential) |
Private well owners | 25 wells with case by case | not estimated
20-40 ft drops, | basis '
15 wells with
40-100 £ drops,
4 wells with
>100 ft drops
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| Quantity Unit

ACTIVITY | Unit Cost | Total Cost
~Municipal wells 12 wells with 20- | case by case | not estimated
. 40 ft drops, 4 - | basis ‘ ’
wells with>100 | -
ft drops
‘Reinjection program unknown _case by case not estimated
' | basis ' ‘
Barrier Well extraction and RO
treatment |
Wells (C’ steel) 110,000 Linear ft | $260 $2,600,000
Well Pump Stations 16 | $425,000 $2,550,000
Booster Pump Stations 1 $550,000 $ 550,000'
Power substations 3 ! $150,000 $ 450,000
Reverse Osmosis Facility 2,000 gpm $3.20/gal per | $9,216,000
_ ' day : v
6" - 12" dia. C’ steel pipelines 20,000 Linear ft | $85 | 81,700,000
8" concentrate C’ steel pipeline 500 Linear ft $70 $ 35,000 |
Power t'ransinission‘ lines 20, 000 Linear ft | $45 $ 900,000
Acid plume (core waters) extraction to '
Nanofiltration pretreatment and Reverse
-{ Osmosis Treatment
Wells (stainless steel) 5000 Linear ft | $350 $1,750,000
Well Pump Station 5 $500,000 | $2,500,000
 Booster Pump Station 1 1 $600,000 '$ 600,000 -
~ Power substations . - 2 ‘ $150,000 $ 300,000
6" - 12" dia pipelines (stainless steel) | 10,000 Linear ft | $140 . $1,400,000
Power transmission lines 10,000 Linear ft | $45 $ 450,000
Nanofiltration facility 1,500 gpm (this | $4.10/gal.day | $ 8,856,000
' . ' flow depends on - :
remedial design)
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ACTIVITY Quantity Unit - | Unit Cost | Total Cost
Modify Reverse Osmosis Plant above | 11ot $2,0do,000 $2,000,000
to increase the flow to 2,750 gpm ' T
Upgrade existing lime treatment plant | 1lot $3,000_,OOO $3,000,000

at concentrator and head of tailings line - o

(750 gpm) o -

New disposal infrastructure for use not estimated

following mine closure , :

Sub Total $56,302,000
EPCM 20% construct, $ 8,106,000
| 1% IC, POU B
Contingency 25% construct, $12,327,000

| 2% IC, POU o
TOTAL | | $76,735,000
- @ costs were estimated in 1998 and were not adjusted for inflation '
- ESTIMATED ANNUAL PROJECT COSTS
OPERATIONS AND MAINTENANCE
(From Appendix M, RUFS Report, 1998)
Activity Quantity unit Unit Cost -~ | total
Monitoring ' |
Persdnnel and equipment - 2 technicians - = | $50,000 | $100,000
Analytical services 700 analyses $500 { $350,000
Annual report preparation 1lot S $20,000 ' $20,000
Source Control Operations and 1 1% of $127,000,000 | $1,270,000
Maintenance ' construction cost
Institutional Controls ‘none | none none
Point of Use Management
Maintenance of household RO units 10% of capital $600,000 $60,000

cost
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Activity

Quantity unit

Unit Cost | total
 Barrier Well extraction plus RO
treatment ‘
Power for pumping ] 3,609,000 kWh | $0.035. $126,000
Maintenance 5% of $18,001,000 | $900,000
' construction cost’ , '
RO System 2000 gpm $0.84 | $883,000
: . (product flow ' .
» rate)
‘Operations Labor 5 persons $50,000 $250,000
Acid extraiction to Nanofiltration and
~ | RO treatment ' - v
Power for pumping 3,003,000 kWh | $0.035 $105,000
Maintenance 5%of | $20,856,000 |$1,043,000
constructioncost { - ‘
Operations Labor 5 persons $50,000 $250,000
NF system 1,500 gpm $1.26 $993,000
- (product flow ’
rate, depends on
- | design) o 7
~ Lime 750 gpmat 0.1 | $75 1$1,478,000.
Ib per gal= : :
. 19,710 tons
Subtotal $7,828,000
EPCM 1% Source s 318,600
1 Cont, POU, 5% |
treatment o
Cohtingency 5% Source - $1,673,000
: : Cont, POU, 25% :
' treatment -
TOTAL $9,819,600
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SUMMARY OF TOTAL COSTS
CAPITAL AND NET PRESENT VALUE -

* (From Appendix M, RUFS)
| Activity Assumptions Years total
Capital - Institutional Controls _ 7% discount 2 | 16,049,000
‘Capital - Point of Use Management 7% discount | 2 17,528,000 -
Capital - Wells and Treatment 7% discount | | 40,715,000
O+M Source Control @ 1,844,000/yr | 7% discount 1,844,000/yr | 26,343,000
, : for perpetuity ,
O+M Institutional Controls | none.
O+M Point of Use @64,000/yr 7% discount | 64,000/yr for 914,000
O+M Wells and Treatment | |
Sulfate extraction and RO 7% discount 2,826,000/yr | 40,372,000
| . for perpetuity
Acid extraction, NF, RO 7% discount 5,079,000/yr | $55,031,000
_ S for 21 years :
| TOTAL NET PRESENT VALUE $197M

4, Expected Outcomes of the Selected Remedy:

. The overall objective of the selected remedy in conjunction with the NRD

. settlement action is to remediate the aquifer so that full unrestricted use of
the ground water by public and municipal well owners is achieved.
Because this will take a long time, perhaps S0 - 150 years or longer, it is
also necessary to contain the plume from further migration so that the
situation does not become worse and private well owners are not exposed

* to unacceptable concentrations of contaminants. Containment will also
prevent contamination of the Jordan River and exposure of aquatic

- organisms to the plume contaminants. Until the aquifer meets drinking

water standards, water treated as

public.

a part of this program can be used by the

The final cleanup levels for the remedy are given in the following table: - B

FINAL CLEANUP LEVELS FOR THE SELECTED REMEDY
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‘| Contaminant

Containmeﬁt Level at

natural attenuation

Remediation Level Treatment Level for
throughout acid Kennecott property RO treatment plant
plume line downgradient of A
Zone'A (as of 12-13-
| o 2000)
| Basis health based levels | health based levels | ARAR, state primary
from site specific risk | from site specific risk | and secondary
assessment assessment drinking water
- ' ‘ standards.
acidity pH=65-85  |pH=65-85 pH=6.5-8.5
Arsenic 0.05 mg/! 0.05 mg/l 0.05 mg/l
Barium - 2 mgfl 2 mg/fl 12 mg/l
Cadmium 0.005 mg/l - 0.005 mg/l 0.005 mg/l
-Copper 1.3 mg/l 1.3mgl . 1.0 mg/l
Fluoride 4mgl 4 mg/l 2 mg/l
Lead . 0.015 mg/l 0.015 mg/l 0.015 mg/l
Nitrate 10 mg/l 10 mg/l 10 mg/l
Selenium 0.05 mg/l 0.05 mg/l 0.05 mg/l
Nickel 0.1 mg/l 0.1 mg/l 0.1mgl
Aluminum - - 0.05 -2 mg/l
Chloride - - - 250 mg/l
Manganese - - 0.05 mg/l
Silver - - _ 0.10 mg/l
Sulfate 1500 mg/l, active: | 1500 mg/l 250 mg/i
: CERCLA '
remediation -
500 mg/l, passive
CERCLA action via
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Contaminant | Remediation Level Containment Level at | Treatment Level for - |
' throughout acid Kennecott property - | RO treatment plant
plume : line downgradient of |- o
: Zone A (as of 12-13-
: | -} 2000) _ .
DS - - 500 mgfl
| Zinc - |- 5 mg/l
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M. Statutory Determinations

The following descnbes how the selected remedy will satisfy the statutory requxrement of
the mne selectlon criteria specified i n the National Contingency Plan

1.

Protection of Human Health and the Envxronment Huiman health is protected by
the selected remedy both short term and long term. Short term protection is

achieved by limiting exposure of residents to contaminated ground water through

use of institutional controls, point-of-use management and by containment of the
plume from further migration. Environmental protection is achieved by
containment of the plume such that the contaminants do not reach the exposure
point at the Jordan River. Long term protection of both human health and the

‘environment is achieved by active remediation of the plume so that the waters can

be returned to beneficial use without r’estrictions

Comphance Wlth Apphcable or Relevant and Appropnate Requirements (ARARs)
Section 121(d) of CERCLA, 42 U.S.C. § 9621(d), the National Oil and Hazardous
Substances Pollution Contingency Plan (the “NCP”), 40 CFR Part 300 (1990), and
guidance and policy issued by EPA require that remedial actions under CERCLA
comply with substantive provisions of applicable or relevant and appropriate -

- standards, requirements, criteria, or limitations (“ARARs”) from State of Utah and

federal environmental laws and State facility siting laws during and at the
completion of the remedial action. These requirements are threshold standards
that any selected remedy must meet.

This document identifies ARARs that apply to the activities to be conducted under
the Southwestern Jordan River Valley Ground Water Plumes Operable Unit 2
remedial action. The ARARS or groups of related ARARs contained in Appendix
A are each identified by a statutory or regulatory citation, followed by a brief
explanation of the ARAR and how and to what extent the ARAR is expected to
apply to the activities to be conducted under this remedlal action.

‘Substantive provisions of the requirements listed in Appendix A are identified as

ARARSs pursuant to 40 CFR § 300.400. ARARs that are within the scope of this
remedial action must be attained during and at the completion of the remedial .
action.

Types of ARARs: ARARSs are either “applicable” or “relevant and appropriate.”
Both types of requirements are mandatory under Superfund guidance. Applicable
requirements are those cleanup standards, standards of control, and other
substantive requirements, criteria or limitations promulgated under federal
environmental or state environmental facility siting laws that specifically address a
hazardous substance, pollutant, contaminant, remedial action, location, or other
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circumstance found at a CERCLA site. Only those state standards that are
identified by a state in‘a timely manner and that are more strmgent than federal
requirements may be applicable. *

Relevant and appropnate requlrements are those cleanup standards standards of

- control, and other substantive requirements, criteria or limitations promulgated

under federal environmental or state environmental or facility siting laws that,

while not “applicable” to hazardous substances, pollutants, contaminants, remedial
actions, locations, or other circumstances at a CERCLA site, address problems or .
situations sufficiently similar to those encountered at the CERCLA site that their
use is well suited to the particular site. Only those state standards that are _
identified in a timely manner and are more strmgent than federal requlrements may
be relevant and appropriate. »

The determination that a requirement is relevant and appropriate is a two-step
process: (1) determination if a requirement is relevant and (2) determination if a
requirement is appropriate. In general, this involves a comparison of a number of
site-specific factors, including an examination of the purpose of the requirement
and the purpose of the proposed CERCLA action; the medium and substances
regulated by the requirement and the proposed requirement; the actions or
activities regulated by the requirement and the remedial action; and the potential
use of resources addressed in the requirement and the remedial action. When the
analysis results in a determination that a requirement is both relevant and
appropriate, such a requirement must be complied with to the same degree as if it
were applicable.

ARARs are contaminant, location, or action specific. Contaminant specific
requirements address chemical or physical characteristics of compounds or
substances on sites. These values establish acceptable amounts or concentrations
of chemicals which may be found in or discharged to the ambient environment.

Location specxﬁc requirements are restrictions placed upon the concentra’aons of
hazardous substances or the conduct of cleanup activities because they are in
specific locations. Location specific ARARSs relate to the geographical or physical
positions of sites, rather than to the nature of contaminants at sites.

Action specific requirements are usually technology based or activity based
requirements or limitations on actions taken with respect to hazardous substances,
pollutants or contaminants. ‘A given cleanup activity will trigger an action specific
requirement. Such requirements do not themselves determine the cleanup alterna—
tive, but define how chosen cleanup methods should be performed

Many requirements listed as ARARs are promulgated as identical or near identical
requirements in both federal and state law, usually pursuant to delegated
environmental programs administered by EPA and the state. The Preamble to the
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2.

NCP provides that such a situation results in cltatlon to the state prowsmn and

treatment of the prov1s1on asa federal requlrement

Also contained in this list are pohcles guidance or other sources of information
which are “to be considered” in the selection of the remedy and implementation of
the ROD. Although not enforceable requirements, these documents are important
sources of information which EPA and the UDEQ may consider during selection
of the remedy, especially in regard to the evaluation of public health and
environmental risks; or which will be referred to, as appropriate, in selectmg and

: developmg cleanup actions.

: 'I‘hls list in Appendix A constitutes EPA's and UDEQ’s formal 1dent1ﬁcat10n and

detailed description of ARARs for the remedial action at the Kennecott South.
Zone Site, Southwestern Jordan River Valley Ground Water Plumes Operable Unit

Cost Effectiveness: A Cost Effective reme'dy“ in the Superfund program is one
whose costs are proportional to its overall effectiveness. This includes long term

-and short term effectiveness and reductlon of tox1c1ty, mobxhty, and volume

through treatment

At this site, the remedial alternatives fall into two groups:

(1) Alternatives 1, 2, and 3 contain no active remediation component, but rely on

personal controls, institutional controls or replacement waters to prevent exposure
to the citizenry. The plume continues to move downgradient until it discharges to

- the Jordan River contaminating more and more of the aquifer as it moves. These

alternatives are relatively low in cost, but do not protect the environment long
term. In addltlon, the ground waters are not retumed to beneﬁcxal use.

(2) Alternatives 4, 5, and 6 contain an active remediation component and achieve
containment of the plume and eventual remediation of the aquifer.. In addition,
Alternative 4 might not be effective in containing the plume in long term.

Although Alternative 4 could be slower than the Alternatives S and 6, the results
are roughly equivalent in terms of effectiveness, permanence, and reduction of =~
toxicity, mobility, and volume through treatment in the short term. Alternative S is
the most cost effective of the active remediation alternatives. It has an added
advantage over Alternative 6 producing no sludges requiring disposal prior to mine
closure. All alternatives would have to deal with treatment residuals post mine
closure, but because Alternatives 5 and 6 would be faster the amount of residuals
would probably be less

Utihzauon of Permanent solutions and alternative Treatment to the Maximum

- Extent Practicable: Alternative 5 takes advantage of an emerging technology using

membrane technology, such as nanofiltration. Since it achieved the same goals as
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the more traditional treatment technologies at a lower cost, it was selected. The

- selected remedy fulfills the requirement for use of innovative technologies to the
maximum extent practicable. It also provides a permanent solution to the ground
water problem although this could take 50 years or longer.

5. Preference for Treatment as a Principal Element: The selected remedy uses

h treatment as a principal element in remediation of the aquifer and meets the
statutory requirement. Monitored Natural Attenuation (MNA) is used as a
supplement to the active restoration only after the contaminants in the plume have
been reduced to levels that are protective of human health and the environment.
The extended time frame for MNA is reasonable in light of the uncertainties as to
whether additional active restoration of the remaining sulfate would decrease the
time reqmred to meet MCLs as compared to MNA.

6.  Five-year Rev1ew Requlrements: Since ha_zardous substance, pollutants, and
- contaminants will remain on-site in the aquifer while the long-term remedial action
is on-going, five year reviews are required at this site to determine if the remedy
continues to remain effective, protect human health and the environment, and -
comply with ARARs. »

N.  DOCUMENTATION OF SIGNIFICANT CHANGES

The Selected Remedy is essentially the same as Alternative 5 which was the preferred
alternative of EPA and UDEQ as presented to the public. As a result of the public comment, an
additional element was added to Alternative 5 in the Selected Remedy. The additional element
was EPA’s and UDEQ’s response to a potential problem of water level drawdowns in the aquxfer
as a result of aggressive pumping from the acid plume. The change requires private or municipal
well owners who discover their wells have been rendered useless because of water level declines
as a result of this project should be consulted and provided with options to solve their problem by
- the PRP. This would be done on a case-by-case basis. Solutions would be dependent on the
nature of the well, its uses, and the cost of alternatives. The plan will be mcluded asa work
element in the RD/RA Consent Decree.
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PART 3 RESPONSIVENESS SUMNIARY

A public oommem period was held on the j joint Natural Resources Damage Settlement

Plan (administered under a Consent Decree entered in Federal Court by the State of Utah, :
Kennecott Utah Copper Corporation and the Jordan Valley Water Conservancy District) and the
Proposed Plan for the CERCLA action. The Public Meeting also covered both plans. This

' Responsweness Summary (an attachment to the EPA Record of Decision) deals solely with those‘
' issues and concerns raised by the interested parties concerning only the CERCLA portion of the

action. The comments regarding the Natural Resources Damage Settlement Plan will be

submitted separately to the Utah Natural Resources Trustee.

Please note that some of the comments have been edited. The full versmn of the

comments is available in the Administrative Record.

I

E—maﬂ from Glenn and Melody Rowe
2427 Temple View Lane -
South Jordan, UuT 84095 :

: 1. Comment: We agree with the need to clean up the plume.

Answer: EPA and UDEQ concur with this comment. If the plume is not cleaned up, .
contaminated ground water will continue to move downgradient toward the Jordan River
-continuing to contaminate additional areas. Morewells will be impacted and the aquatic
life in the Jordan River might. also affected by the additional Ioad of contamination.

2. Comment: We wonder what other hazards are there about which we are not bemg

glven comp]ete information.

‘Answer: EPA and UDEQ in conjunct_z‘on Kennecott established a systematic approachto
identifying and correcting all the significant environmental probleins produced by mining

activities in the Oquirrh Mountains since the 1860s. Kennecott agreed to evaluate
historic sites on their property and UDEQ took the lead in investigating potential off-site
problems. During UDEQ’s investigations, every watershed coming down the east side of

- the Oguirrhs was studied and areas of airborne deposition were evaluated as well. A few
~ additional problems were found and the agencies launched a cleanup program for those.

Kennecott has nearly completed their investigations of historic (and curremt) facilities.
The list of sites was compiled from books and articles written during various time
periods, interviews with former employees, historic photographs, diaries, and newspaper
accounts. Each site was located, and sampled for wastes remaining on the property. If

 the wastes could wash downstream, or if the wastes could leach materials to the ground

water, the wastes were removed and placed into repositories. Several pockets of
contamination were found and cleaned up in this project. EPA and UDEQ are now

' conﬁdent that we are unlikely to find any ﬁm‘her surprises due to mining activities in the
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Oguirrhs. If, however, additional contamination is di&covere‘d in the future, EPA and o

- UDEQ still have the authority to address it appropriately. The information gathered

during this project is available for publzc viewing at the offices of UDEQ 168 N 1950 w,
Salt Lake Czty

3. Comment We also wonder about the comment that the water does not damage
plants. Some shade trees watered with our well water have died.

Answer: 'Hzank you for the information. EPA and UDEQ were also concerned about ihe

-impact of elevated sulfates on irrigation water because many of the water wells in this

area are used for irrigation. Two studies concerning use of these waters for irrigation
were conducted. The first study was conducted by Utah State University in which
examples of different classes of plants were grown in a greenhouse and irrigated with
waters from the Kennecott site. They found that increasing amounts of sulfate up to 1700
ppm sulfate did not impact fescue, alfalfa, or broccoli. The highest sulfate level did
reduce bean growth but bean yield was untmpacted This stuafy was conducted through
one growmg season.

| Kennecott condutted a Jfollow up outdoors stucb; on the former footprint of the South
Jordan Evaporation Ponds. They used different waters 1o irrigate different plants

commonly found in a suburban setting. Plants included sod, shrubs, perennial and
annual flowers, vegetables such as tomatoes and corn, and a few trees. This study was
conducted over a three year period. Waters tested included 4 different waters from

different wells and tunnels plus water from South Jordan culinary system. In response to |

this concern, Kennecott.investigators have gone back to the original field notes and data
regarding the trees in their study. Kennecott's experiment included shrubs, conifers, arid
fruit trees. No shade trees were included. There were a few trées that did not survive the
Sfirst winter. Thiswas attributed to normal kills assoczated with use of nursery stock.

According to Kenmecott, the well in questzon was zdentgﬁed by Kennecott in the well
inventory study as SJG1684. Water quality sampling revealed that the sulfate
concentration in 1994 was 450 mg/L and the chloride concentration was 237 mg/L. The .
water also had 114 mg/L sodium, a constituent to which many plants are sensitive. The
chloride and sodium concentrations are high relative to contamination attributable to
Kennecott, but at least a portion of the sulfate is attributable to Kennecott. The health of
the trees may not have been due to the increased sulfate from Kennecott sources, but
rather due 1o the elevated chloride and sodium present in the water. )

Letter from Mike R. Barela

13320 S 7565 W

Herriman, UT 84065

95




4. Comment: Real estate values will drop if homes in the affected area are not
prowded an alternative source of water

Answer: Adequate drinkz'ng water supplz‘es are a vital element in planning for
_development in growing communities. Retrofitting gets complicated especially when
competing interests are involved. Customers get caught in the middle. When the
 situation is caused by contamination from nearby industrial sources, EPA and UDEQ
have authonty to act. Otherwise, this is a local problem. :

5. Comment: If water is prov1ded for one area it should be provided to all areas
affected. Funds set aside by Kennecott should be used to (restore, replace, or
- acquire the equivalent) to both zones A and B.

Answer: Fi un'ding to provide alternative water was a part of the NRD settlement. The
'CERCLA action is not primarily concerned with the provision of treated water to the
public within the affected area. . The decision on allocation of any treated water is up to
the State Trustee. Under the current proposal to the Trustee submitted by JVYWCD and
Kennecott, division of the water is based on the area of affected ground water within the
boundaries of each system, the populatzon served, and the water rights held by each

- entzty

6. Comment: What is being done to-protect the citizens in Herriman from
contaminated water?

Answer: Under provisions of a State of Utah Ground Water Protection Permit, Kennecott
- was required to install a leachate collection system to trap any waters coming from their
" dumps. This should prevent contammatzon in the ﬁ/ture

7. Comment: How do we make sure that new dnlhng or increased pumping for water
supplies whxch g0 to other areas does not affect wells in Hemman?

Answer: Yhe ground water model developed by USGS and Kennecott suggests that
pumping of the acid waters from the plume associated with Bingham Canyon will drop
water levels as far away as Herriman. EPA, UDEQ, Kennecott and JYWCD all agree

that the model is simply a prediction tool that is only as good as our current krowledge
 of the ground water in the area. For this reason, all advocate a continuing monitoring
program which will study both the water levels in the wells of this area and the water
quality of those wells. This information can be used to refine the calculations and model
and give an early warning if water levels are affected due to pumping in this project. -
Corrective action may be necessmy either to replace water or deepen the zmpacted wells
should this occur.
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8. Comment: If wells in Hemman are aﬁ'ected when would replacement water
become available?

Answer: {f water levels begin to drop because of pumping of the aéid plume, it will be a

gradual decline and sufficient time will be available for plannmg and construction of the

. needed znﬁ'astructure
9. Comment Would wells in Hernman be monitored for contaxmnatmn ona regular
basis? '

Answer: Continued monitoring of the wells in the affected areas will be a part of this

.‘ project. The monitoring program can be used to determine if the ground water levels are
- being influenced by the withdrawal of the acid plume and check to see if ground water -

quality is improving or degrading as a result of this effort. Also public water supplies
are monitored on a regular basis as required by the State Drinking Water Program.

'10.  Comment: What are the long term health effects for this type of contamination? -

Answer: The health impacts of sulfates in drinking water are largely acute rather than
chronic. Sulfates in high concentrations cause diarrhea. It is even used in over the
counter laxative medicines. The impacts are short lived and there is evidence that people
get acclimated to elevated sulfates in their water within a week and the effects disappear.
Even these short term impacts can have serious consequences for infants where the
diarrhea can cause rapid dehydration. The only long term impact even theoretically
linked to sulfates in drinking water is formation of kidney stones. Kidney stones are
thought to be related to calcium content of the urine and some investigators have linked
sulfate ingestion with calcium in the urine, hence the theory that sulfate may be involved.
This is disputed by other investigators who found no relatzonsth between sulfate
ingestion and kidney stone formation. :

Letter from Herriman Residents for,Respoﬁsible Reclamation. , e

_ Richard Dansie, President
6120 W. 13100 S.

Hemman, UT 84065

11.  Comment: The members of HRRR are concerned about the drawdown and the
impact on surrounding mummpal and privately held wells and water resources.

Answer: Drawddwns may occur associated with accelerated piénping of the acid plume.
A provision in the. selected remedy was added to deal with this potential problem.

12. COmmegt: Should substantial losses occur due to drawdown of the water table, the
plan should include options to be implemented. These could include restoration,
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replacement or acquisition of waters for municipalities and pnvate well owners.
The replacement options should be identified now, and the drawdown should be
momtored

' Answer: The computer model predicts that there will be drawdown from the acid plume
‘remedigtion. As the pumping is occurring, weils in the Herriman area will be monitored
for water level and quality. If the monitoring program reveals evidence of draw down in

the Herriman area attributable to acid plume remediation, several options are available
to compensate the water users in Herriman. These include: (1) hook up to municipal
 water, paid for by Kennecott; (2) installation and maintenance of a residential reverse
osmosis treaiment system if municipal water hook-up is impractical; (3) deepening of the
affected well if it is thought that a deeper well would yield suficient replacement water;
(4) replacement of water using Kenmecott sources, or (3) underground injection
upgradient of affected wells to counterbalance the drawdown. A provision in the selected
remedy was added to deal with this potential problem. : -

Letter from ‘Marcelle Shoop
Kennecott Utah Copper Corporation
P.O. Box 6001

Magna, UT 84044

- 13, Comment: Kennecott requests that the ROD include a brief explanation in a

~ footnote or parenthetical clarifying the use of the name “Kennecott”. The

“ company now known as Kennecott Utah Copper Corporation has operated in the
past under several names and has been owned by different holding companies.
Other companies with Kennecott in the title are not mvolved with Bmgham
Canyon operations.- '

Answer: EPA is not opposed fo including a clarification concerning the name :
“Kennecott” when referring to historic entities conducting activities relative to the site.
A chronology of companies using the name “Kennecott” was provided by Kennecott
Utah Copper Corporatzon and is included in the administrative record for this action.

: 14. Comment; Kennecott requests that Zone B treatment facﬂmes not be a part of the
‘ ROD, but rather solely part of the NRD settlement. Zone A should only be
* addressed by the ROD. CERCLA authority in Zone A is clear and uncontested;
whereas, CERCLA authority in Zone B is controversial. The use of the NRD
set’dement for Zone B takes care of this situation.

Answer: While EPA remains concerned about both the Zone A and Zone B plumes it
believes that the combination of CERCLA and State Natural Resources Damages
Consent Decree authorities adequately ensures that both plumes will be addressed.
EPA’s ROD will address only the Zone A plume, with the expressed expectation that the
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State’s Consent Decree will address the Zone B plume EPA does not necessanly agree
. with Kennecott’s interpretation of whether CERCLA can reach the Zone B plume, and .

reserves its rights to assert contrary arguments or to address the Zone B plume at a later
date, if warranted. :

Letter and Fax from Roger Payne
City of West Jordan.

8030 S 4000 W -

‘West Jordan, UT 84088

15.  Comment: The City of West Jordan understands the need to ciean up this valuable
- resource, and to correct the problems with the ground water supply.

Answer: Thank you for your support. The City has been an active participant in the
Technical Review Commitiee for the project, both in expressing concerns throughout the
stuajz phase and in evaluating the various alternatzves

16.  Comment: The City suggests delivery of the Zone A water to a proposed city
reservoir at elevation 5335 feet rather than the District’s existing reservoir at

elevation 5148 feet. This would allow the city to semce growing western suburbs
without pumpmg

Answer: JVWCD has indicated to EPA that it has met with West Jordan any to discuss
this proposal to co-locate a pump station at the Zone A plant for delivering the City’s
allocation of Zone A treated water to a slighly higher elevation. JYWCD will cooperate
with the City to accomplish this objective.

17.  Comment: The City is concerned about maintaining the existing municipal well
field located just north of the current boundary of the contaminated plume. The
City would like to investigate additional measures to protect this well field such as
a ground water recharge program.

Answer: EPA and UDEQ are also concerned about protecting this well field. We have
included in the selected remedy an option to include reinjection of water as an additional
protective measure should this become necessary in the future. Appropriate ground _
water modeling would need to be performed and permits would néed to be obtained. The
alternative to store water in the winter months in above-ground tanks instead of injection
may also be considered.

Letter from Dansie Water Company,
Rodney, Richard, and Boyd Dansie
7198 West 13090 South

Herriman, UT 84065
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18.  Comment: The water in Dans:e cuhnary wells has been degraded by Kennecott
: operatlons : o ,

Answer: Unlike the contaminated ground'wate_r plumes down gradient of the Bingham

. Canyon operations and the Lark mines where the ntining related sources are clear and
obvious, the sources of the high TDS in the ground water in the Butterfield Creek area
are not as certain. This is because the ground water in the Butterfield Creek area is also
characterized by elevated chlorides in addition to sulfates. Waters from Kennecott's
leaching operations are characterized by elevated sulfates but are rather poor in
chioride. Therefore, it is possible that the high TDS of groundwater in the Buttérfield
Creek area may be influenced by other sources which may not be mining related at all. It
would take substantial studies and investigations to determine the exact causes of the
high TDS and chloride which may be caused by the leaching of soluble components from
the volcanic rock of the area. Contamination from Kenmecott sources is only one of
several possibilities. One study suggesis that the elevated chlorides come from

. hydrothermal activity or brines left from the formation of the ore body. In this situation,
chlorides and other components are a natural component of the ground water. For more
details on this, see discussion of Herriman wells in the Shepherd Miller report, Appendzx
B of the Remedial Investigation report. :

 Another way to determine if Kennecott operations are in fact re.sponszble Jor

contamination is by examination of historical water quality information - comparzson of
today’s water quality with water quality prior to Kennecott dumping. EPA does not
- require zndustrzes to clean up waters cleaner than background concentrations.

‘ C’ERCLA has authonty 1o take action when there is a risk to human health (or a potentzal
risk to human health. Although the Dansie water may be high in TDS, there is no
evidence that any health based standard has been violated recently.

Please also note that EPA does not take a position with respect to any claims that the
Dansies, or any other party, may have with respect to Kennecott or other potentially .
responsible parties, as defined by CERCLA, at this or other Superfund sites. The ROD
speaks to EPA s preferred remedy for addressing the contamination at the Kennecott
South Zone site. It does not address the liabz‘lz‘ty of any parties associated with the site.

19.° Comment If the Dansxe property is included in the site, where does the Dansie
Water Company get its replacement Water7

Answer: Ihzs question should be negotzated between the Dansie Water Company,

" Kennecott, the Jordan Valley Water Conservancy District, and perhaps the town of
Herriman. The site is defined as ground water which has been affected by mining
activities. At this time, it is not certain that the Dansie wells have been affected by
mining, or that the water from the Dansie wells pose a health risk above background.
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20. ~ Comment: Dansie Water Company is concerned about the effect of draw down on
its wells and surface water supplies.

Answer: The ground water model developed by USGS and Kennecott suggests that =
pumping of the acid waters from the plume associated with Bingham Canyon will lower
‘water levels as far away as Herriman. Surface water supply (Butterfield Creek) is not
affected in this model. The model is simply a prediction tool that is only as good as our
current knowledge of the ground water.in the area; therefore, a continuing monitoring -
program which will monitor water levels and water quality of the Dansie Water Company
wells and other area wells will be implemented. Cooperation with private well owners is
~ vital to the success of this monitoring program. Monitoring information can then be _
used o refine the calculations and model and give an early warning if water levels are
affected by pumping in this project and/or pumping by other parties. Corrective action
may be necessary either to replace water or deepen the impacted wells should this occur.
Development of a plan to deal with potential drawdowns on munzczpal and private wells
has been included as a part of the selected remecéz :

21. Comment: It would be better to use Utah Lake water rather than water from the
Bingham area plume. It would take less treatment and produce no drawdowns.

Answer: Although this suggestion would have great merit if this were strictly a water
supply project, the main goal of the project is to withdraw the acid plume and keep it
Jfrom moving downgradient polluting more of the aquifer as it travels. For CERCLA, the
use of the water following withdrawal is only a secondary concern. The NRD settlement

" was negotiated in part to provide that the water withdrawn from the affected area is put
to beneficial use for the municipalities. While importing Utah Lake water for treatment
and use would be an additional source of water for the area, this would do nothing to

" ‘contain or remove the conz‘ammatzon from the Bmgham Canyon plume the major goal of
this action.

S22, Comment Dansie Water Company opposes the proposed ‘moratorium on new
" wells and increases in pumping rates because of the pollution caused by Kennecott.

Answer: There is alreaajz a moratorium on drilling of new wells and increases in
pumping rates that was imposed by the State Engineer in 1991 in Salt Lake Valley.

As stated by the Division of Water Rights, Kennecott has neither filed nor received
approval for a moratorium on any ground water development in the area. In 1991 the

- State Engineer implemented the Interim Ground Water Management Plan for Salt Lake
Valley which closed the entire valley to applications to appropriate ground water. The . -
State Engineer is currently in the process of developing a long term management plan for
the Valley. It is proposed that before new wells are drilled in the affected area the
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impact on the water quality be considered and Kennecott be given an opportunity 1o
_assist the water user in meeting their water requirements while at the same time insuring
- that the diversion of water does not adversely affect the cleanup efforts. The State

Engineer is very aware of the property rights issues involved and is not attempting to

limit or adversely impact these rights. '

23. - Comment: Kennecott should be required to replace the water that they

contaminated. They should not only pay the cost of the connections but also the
cost of the water as well '

 Answer: The ROD deals only with selection of a remedy to clean up the contamination.
It does not address liability or damages to private parties. The NRD Sez‘tlemenz‘ does
deal with damages fo the natural resources of the state. :

24, Comment: The proposal should be rejected and more studles ‘conducted. The
assumptions for the modeling should be given. Studies should include extra
modeling of the drawdowns conducted by an outside consultant.

Answer: The studies of the plume have been going on since at least 1983 and under EPA
oversight since 1992. The model used by Kennecott in their projections of water level
drops and plume movement was originally developed by the U. . Geological Survey

- (USGS). Kennecott augmented the USGS model by providing a finer grid and additional
monitoring data. To test the model’s ability to predict the future, Kennecott conducted
several runs of the model beginning in 1965 when the reservoir was first installed,
continuing to the present. -Some assumptions were modi lified in order to produce the best
- fit. The model was also evaluated by sensitivity testing to determine which assumptions
were most critical to the performance of the model. The work of Kennecott was overseen
by modeling experts from EPA, by the USGS (under the funding of an Interagency
Agreement with EPA) and by the UDEQ Ground Water Protection Program. The lead
Jor the oversight was the person who actually developed the USGS model for the Salt
Lake Valley. EPA and UDEQ are satisfied that the model is adequate for decision

' making and initial designs. The model uses established USGS and EPA methodology
and is used by hydrogeologic professionals worldwide. Of course, monztormg is a part
of the remedy to insure that there is adequate warning should the plume move in
unsuspected directions, or if draw.downs are more serious than first thought.

25.  Comment: Negotxatlons between Kennecott and Dansie Water Company are an
example of how Kennecott might handle other water rights owners.

Answer: The Dansie Water Company has unique problems in comparison with most
water rights owners. The primary difference is that the high TDS content present in wells
operated by the Dansie Water Company may not, in fact, be related to mining '
contamination. The chemical content in the Dansie wells is not similar to the chemical
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content of other impacted wells i in the valley. Another problem is that plans to bring
replacement water to the area are complzcated by a legal action involving the Dansie
Water Company and its neighbors. Finally, the Dansie Water Company has tried to
couple their well i zssues with Kennecott into other areas of dispute with Kennecott. These
other issues are much more difficult than even the water issues by themselves. Other well
owners are not encumbered by such complications. The ROD selects a remedj/ for the
aquifer. It does not resolve private claims allow by law. ~

26."  Comment: Kennecott. should be declared a Superfund site. It will be hard to get to
Rio Tinto after Kennecott i is no longer around.

Answer: An agreement, called a Memorandum of Understandmg, was reached in I 995
between Kennecott, EPA and UDEQ in which the agencies agreed not to proceed with
listing of Kennecott on the National Priority List (NPL) so long as Kennecott performed
specific cleanups and studies in the agreement. Kennecott has continued to make

_ progress towards compliance with each of these provisions. The agreement was done as
an enforcement pilot by EPA to see if cooperative companies could clean up sites wzz‘hout
the stigma of listing on the NPL. The pilot has been viewed as a success

Listing on the NPL has only one advantage. It is a requirement before the site is eligible
10 use federal funding for Remedial Actions. (Remedial Actions are typically much
larger and more complex. that Removal Actions). Since Kennecott indicated that it will
Jfund the ground water cleanup without the use of taxpayer dollars, listing is superfluous
in this case. However, if circumstances change and listing becomes necessary to
implement his remedy EPA will reconsider that optzon »

Listing on the NPL has no relatzon to liability questzons A party may be liable for
“cleanups with or without listing. In this case, the provisions of what cleanups must be
done and what Kennecott must pay for will be detailed in a Consent Decree which will be
supervised by the Federal Court in Utah. These requirements will need to be met

whether or not Kennecott is still operating. The Record of Decision merely establishes
the technical basis for the cleanup decision and provides the general approach fo be

used. It does not establish schedules or the actual design. Those details are typically
given in the work plan associated with the later Consent Decree. Listing on the NPL has
no ¢ffect on either the Record of Decision or the Consent Decree.

Letter from Rodney Dansie

7198 West 13090 South
Hemman, UT 84065 .

~27.  Comment: The plan does not put water back to the aﬁected area where surface
- and ground water have been injured.
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Answer: Note - this is apparently a NRD Consent Decree provzszon CERCLA ztself does
* not requzre that the water be. “put back” to the ajfected area.

- 28.  Comment: Water quality has degraded in the Hernman area and thm area has not
- been included on the maps of affected areas. It should elther be included in the
site, or demgnated as a separate site. : :

Answer: For CERCLA purposes, the Herriman area does appear on the map of the

“site” in the Remedial Investigation Report. In the NRD Consent Decree, the “affected
area” is defined as “the area in the southwestern portion of Salt Lake Valley where
surface and ground water have been injured by Kennecott’s niining and leachzng
operations.”  See also previous re.sponse to #19.

29.  Comment: The plan has not provxded for replacement of waterin the area west. of R
Hemman where the water had been degraded

Answer: For logzstzcal reasons, the JVWCD has agreed fo provide service connections to
‘central locations. The nearest location in this case would be in Herriman. Citizens can
negotiate with the town of Herriman to be included in their system when it is

implemented. Private connections are also possible through negotiations with the
. JVWCD. '

- 30. Comment: The plan d‘o'es not include provisions to replace and restore water in the
area west of Herriman. The plan should also pay for damages to the water
compames and water rights owners. :

Answer: The purpose of the ROD is the selection of a remedy which will be used to clean
up the acid plume where the ground water presents a risk to human health and the
environment. The ground water west of Herriman does not present avisk at yet. The
remedy addresses the Herriman area by prevention of leachate_from entering the ground _
* water, and continuing to monitor the situation so that action may be taken should the .
water quality degrade beyond background and begin to present a health risk. High IDS
does not pose a health risk in and of itself.

The ROD does not determine liability of any party. CERCLA has no provzszons 1o settle
private damage claims caused by pollution. The replacement and restoration of natural .
resources, such as water, are addressed in the Natural Resources Damage provisions of

- CERCLA. The NRD Claim provisions provide that states, tribes, and the federal -
government are the only groups which can bring clazms for natural resources damages.

31, Comment: Water rights should be protected from unlawful taking. The plan does
not correct the problems of water degradation in the area west of Herriman.
Replacement water should be provided and damages paid to water rights owners.
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Answer: The selected remedy does call for replacement of water .supplles should the
drinking water be impacted by mining activities and pose a risk to customers It does not
have authority to settle private claims for pollution damage.

32.  Comment: The proposed plan has no provisions to deal with contamination in the
area west of Herriman. It should be included in the plan or separate one developed
for this sxtuatlon ‘The area should receive treated water and be paid for damages.

Answer At this time, water qualzty west of Herriman has not degraded to the pomt where |
it presents a health threat to users. CERCLA does not deal with damages to private
parties due to pollution. This is handled privately between the parties involved.

'33.  Comment: No replacement water has been prov1ded for Dan31e Water Rxghts :
Pollution may be continuing. : :

* Answer: Efforts have been made under the provision of a Utah Ground Water Protection
" Permit to prevent further contamination.. Replacement water is a provision of the remedy
~ should the well water pose a health risk.

34.  Comment: A plan on how to address the Dansie’s damages should be developed
and implemented before the Record of Decision is made. The should include an

estimate of when damages will be paid and when replacement water Wﬂl be
provided. :

Answer: The ROD does not address liability issues. . Any negotiations regarding
damages have to occur between the parties involved. EPA’s authorzzjy under CERCLA,
does not allow EP4 to mterfere in these matters.

35. Comment: Whateis the effect of the pump and treat of the acid plume on the
dropping of water levels in Herriman wells? :

Answer: The amount of water level drops due to pumpmg of the aczd plume will be a
function of the amount of water pumped. If water levels drop as a function of the

pumping, the effect will be most serious in the area of the acid plume gradually tapering . |

off toward the edge of the valley. Water level drops are a function of the pumping rates
in the entire area, including the pumping of the plume. Should water level drops be
noticed as a function of pumping in this project, the decline will be gradual and there

. should be sufficient time to plan remedies for the private well owners. Each situation will
be handled on a case-by-case basis. -

36.  Comment: The model which predicts water elevation drops was prepared by
~ Kennecott and the District. Their studies should be rewewed by an outside
consultant. :
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| Answer: See previous answer to #24. The model used has also been revzewed by z‘he
*governmental entities involved mcludmg EPA USGS, and UDEQ.:

37.  Comment: Additional studies of the water level model and assumpt1ons should be
conducted. A model is only as good as the assumptxons used.

Answer: EPA and UDEQ agree that the abzlzty of any model 10 predict the Juture is a
Junction of the assumptions used in it. For this reason, EPA and UDEQ will require that

a monitoring program be designed to refine assumptions for the ground water model and -

to determine if the plume and drawdowns are behaving in reality as predicted by the
model. In addition, Kennecott and USGS have launched a new effort to better
understand water flow within the Oquirrh Mountains. This study might give better

information on flows within the bedrock aquifer and where the bedrock aquifer recharges

the alluvial aquifers in the Salt Lake and Tooele Valleys. The model is useful as away fo
compare performance of alternatives relative to each other. But monitoring is required
fo determine if the plume is behaving as predicted. Additional modeling efforts may be

" needed if the plume is behaving differently than the original model predicted. '

38.  Comment: Kennecott proposes to use the clean water of the valley in their
treatment.of water they contaminated. This impacts the other water rights owners
in the valley. Kennecott should unport water to clean up the plumes rather than
using water owned by others. ,

Answer: The agenczes do not understand what is being referred to in this comment. No
clean water is being used in the treatment processes for either Zone A or Zone B. This
comment may refer to the area-wide drawdowns that may occur during the process of
pumping the acid plume from the aquifer. Drawdowns are a consequence of trying to
remove as much of the acid plume in as short a time frame as possible. 1t is also an
effective way of providing a barrier to prevent further downgradient movement of the
plume. Kennecott has all the early water rights they need without using those of others.
Please note that the ground water is actually owned by the State of Utah. Individuals get
permission to develop the water under certam conditions as outlined by Utah Water Law
and the State Engmeer

39. Comment Other alternatives should be examined which do not rely on water from

the Hemman area or affect water levels in the Herriman area.

Answer: Water withdrawals are a necessary element to begin restoration of the aquifer at
this site. The size of the plume is so large and so deep that in-situ schemes would be very
costly and might not work at all. Drawdowns are an unpleasant consequence of water
withdrawals, but the impacts to other water users from these drawdowns can be

- minimized or mitigated and these methods will be mentioned speczﬁcally in the Record of

Decision and the CERCLA consent decree.
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40.  Comment: Thank you for your efforts. Please reqmre that addmonal Work be
performed to address concerns.

Answer: The major scientific question which remains zmresolved at this juncture is
whether the elevated TDS levels in the Dansie wells are natural or related to mining
activities. If a settlement between the parties occurs, this issue becomes moot. If a
settlement is not reached, the source of the elevated TDS becomes important in
determining if this well is included in the CERCLA action. CERCIA does not require
cleanups of any naturally occurring substances or when contaminants do not pose a

. threat or potential threat to human health or the environment.

Letter from Steve Maxfield
- 91CanyonRd
* Herriman, UT 84065

41.  Comment: I would like to know about the 1mpacts of the cleanup plan on my well..
A culmaxy well in Hi-Country Estates, Phase 1)

 Answer: The water level drops which might occur because of pumping of the acid plume
are most likely 1o be felt near the acid plume and less so towards the edges of the valley.
Wells installed in other aquifers are unlikely to be impacted. '

42.  Comment: I am concerned that ,continuing natural and leaching activities to the
west will affect the quality of the water in my well.

Answer: The leach waters emanating from the mining area are now being controlled with
cutoff walls in the Butterfield Canyon gulches under the provisions of a Utah Ground
Water Protection permit. Natural leaching, although it can cause poor water qual:ty
falls outside the authorzty of CERCLA. :

43, Comment: EPA should protect water rights owners in this area fromv‘
contamination and drawdown of water tables.. -

Answer: EPA and UDEQ are concerned when private wells are impacted from industrial
sources. Drawdowns due to over pumping are generally in the purview of the State
Engineer’s office. In this project, a separate provision has been added to deal wzth
drawdowns resulting from this project. :

44,  Comment: Other water should be lmported for the cleanup water processmg rather
than mining the water in the area. ~
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-~ Answer: See previous answerto #21.

45,  Comment: The mining company should not be able to take remaining water to -
clean up the contamination that they created

- Answer: As far as is known about this pro;ect no clean water is being used i zn the

o cleanup

Phone message from Vickie Walker .

7536 W 13323 South
Herriman, UT 84065

46. Comment 1 am concerned about the drawdown WIthm the aqulfer

Answer: I’he ground water model developed by USGS and Kennecott suggests that |
pumping of the acid waters from the plume associated with Bingham Canyon will drop
water levels as far away as Herriman and possibly to 1300 W and 10600 S. The model is

simply a prediction tool that is only as good ds our current knowledge of the ground

water in the area; therefore, a continuing monitoring program which will monitor water
levels and water quality in the area will be implemented. Cooperation with private well
owners is vital to the success of this monitoring program. Monitoring information can

- then be used to refine the calculations and model and give an early warning if water

levels are affected by pumping in this project and/or pumping by other parties. A

. separate provision in the remedy has been added to deal with draw downs should they

occur as a part of this project.
47. * Comment: What will be the compensation plan if her well is affected?

Answer: Corrective action may include substitution with water from another source such
as municipal water or Kennecott sources, deepening of the impacted well, or treatment of

' przvate well water using a reszdentzal reverse 0Smosis freatment .system

48.  Comment: I would hke to be hooked up to city water.

Answer: If a private well is found to be zmpacted by acid plume remedzatzon the

’ compensatzon will be worked out by the parties mvolveaI

N

Phone message from Bob Bowles, property aner in Hemmgm :

49.  Cominent: I am concerned about the drawdown in the aqﬁifer and how that might
affect my four irrigation wells south of Herriman.
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Answer: The ground water model developed by USGS and Kennecott suggests that

pumping of the acid waters from the plume associated with Bingham Canyon will drop

water levels as far away as Herriman. The model is simply a prediction tool that is only

as good as our current knowledge of the ground water in the area; therefore, a

continuing monitoring program which will monitor water levels and water quality in the

area will be implemented. Cooperation with private well owners is vital to the success of

this monitoring program. Monitoring information can then be used to refine the

- calculations and model and give an early warning if water levels are affected by pumping
in this project and/or pumping by others. A separate provision in the remedy has been

" added to deal with drawdowns should they occur as a part of this project. '

50. Comment What compensation will I get if my wells become useless (go dry). This
should be put in writing.

Answer: Corrective action may include substitution with water from another source such
as municipal water or Kennecott sources, deepening of the impacted wells, or treatment
of private well water using a residential reverse osmosis treatment system. The concept
of addressing impacts due to drawdowns is included in the Record of Decision. Each

water well owner wzll be dealt with separately for the solution most appropriate to rhe
situation.

Phone message from Eileen Brooks
12680 South 3600 West
Riverton, UT 84065

51. . Comment: What compensation will Kennecott provide if contamination increases -
in my well water? Can I get my well tested?

Answer: The well in question is owned by Ms. Brooks' mother, Elma Johnson and is -
located at 12872 § 3600 W. It is identified as HMG1548 by Kennecott and was sampled
as part of the well inventory project in 1994. The results of this project showed no
evidence of mining impacts (68 mg/L sulfate) and that well is south of known
contamination and any known contamination sources. Given its location away from the
contamination, it is not likely the well would need to be resampled, but it is possible that

water level information would be collected. It is also outside the area of predicted draw
down associated with aczd plume pumpmg

Public Hearing Testimony: Betty Naylor - none of comments regafded the CERCLA
portion of the action. Ms. Naylor’s questions were referred to UDEQ for response as a
part of the NRD settlement proposal. :
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Public Hearing Testimony: Steve Hansknecht -

52. Comment: Kennecotf used their water rights in Butterfield Cariyon at the expense
of the downstream farmers and the court made a mistake to let them do it.

Answer: There were several lawsuits involving water rights in Butterfield Canyon in
which the farmers in Herriman claimed that the mining companies had interfered with

' their water rights. Most of these lawsuits predated Kennecott’s ownership of the land

and the water rights. There were continuing disputes after Kennecott gained the water
rights, but these were usually settled. For example, Kennecott did give the Herriman
Irrigation Company water from the Bingham Tunnel so long as it was not needed in their
processing. Kennecott later indicated that the water was needed in processing and the

. water to the irrigation company was cut off. The water was contaminated by arsenic and

the state objected to its use for irrigation also. EPA and UDEQ concur with the citizen .
that the continual fights between the farmers and the miners in this area were unpleasant. .

53.  Comment: It is better to let Kennecott get the copper out of the vs,;éter then treat it
for people to use than to let it go to the Jordan River. I'm glad somebody finally is
doing somethmg about it. '

- Answer: EPA and UDEQ concur.

Public Hearing Testimony: Rod Dansie

54.  Comment: The plan is 4 good one to try to clean the water up. Tam concemed
about the Hernman area water.

" Answer: The main effect of this project in Herriman is a potential drop in water levels.

Although the model gives an idea of how severe it might be, the situation will need
continual monitoring as the project proceeds.

55. Comment: I’m not convinced that the model will do what they say. ernnecott
thinks &e water will come up from the bedrock. I'm not convinced it will.

Answer: The model is only a projection of what might happen based on what we know
now. Continual monitoring will be needed as the project proceeds to determine what the
recharge is and where.

56.  Comment: The agencies should bring in water from Utah Lake or the Jordan

River, not to West Jordan, but to Herriman. We need to get water back to the
area where draw downs will occur.
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Answer This i is a NRD questzon CERCLA doesn’ trequzre that water be retumed to the
" impacted area. :

'57.  Comment: Maybe the water can be cleaned used in the taps, then let it go back
into the ground. This is better than cleamng up the water only to remject it into
the aquifer without using it first.

" Answer: The idea of rez'njection of the water back into the aquifer was controversial.
Those concerned with water supply indicated that this was a waste of a valuable

resource. Several scientists questioned whether it was a good idea fo clean up the water
and reinject it only to have the same water be contaminated again. Modeling suggested
that cleanup time frames would not be shortened by this strategy. The only potential use .
- would be as a method to protect nearby municipal well fields.

58.  Comment: In the past, the state engineer rejected change applications on the basis
" that the water was being taken from one aquifer and used in another, recharging
that aquifer instead of the one from which the water was originally taken. Does
- this plan do the same thing?

Answer: This is possible. According to the Division of Water Rights, in the evaluation of

 change applications, the State Engineer’s management plan does not allow changes from
the shallow ground water aquifer to the deeper principal aquifer. Also, a change
application which proposes fo fransfer a water right to a different area is critically
reviewed. The proposed project will require water right applications and they will be
evaluated by the State Engineer according to Utah Water Law statues and using the
guidelines set forth in the ground water management plan. Kennecoft indicates that it
owns water rights in both the principal aquifer and the bedrock aquifers in the Oquirrh
Mountains. JYWCD owns rights in both the principal and the shallow unconfined
‘aquifers. Water rights may need to be transferred to accommodate this plan. The State

- Engineer has told Kennecott that he will allow transfer out of the principal aqugfer fo
other aquifers, but not vice versa. .

59.  Comment: Somethmg should be buﬂf into the plan so that individuals will not
have to battle each time to prove interference. Individuals know how their wells
behave, but it is hard to prove interference.

Answer: For most circumstances, interference will be rather simple fo prove because
water levels in nearby wells will be similarly impacted. There will be area-wide impacts
on water levels. No special mechanism or criteria is needed See also previous response

60.  Comment: Kennecott dumped major amounts of sulphuric acid on the dumps 20

or 30 years ago. Some leaching occurred south towards Butterfield Canyon, but
not a lot.
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Answer: Kennecott and previous operators in the area were heavzly engaged in leachzng
of the waste rock dumps. The record is clear on that point, and Kennecott has not denied
this. Today ground water and surface water in Butterfield Canyon are monitored as .
required by a Utah Ground Water Discharge Permit. The results indicate that a few of .
the wells show elevated sulfate and some of the meteoric leach water draining from the
- dumps is slightly acidic. These impacts are most likely a result of meteoric leaching of
* the South Mine Waste Rock Dumps which were not infused with sulphuric acid. Ground
water monitoring and an independent study conducted by the University of Utah .
indicates that the path of ground water from the dumps that were infused with acid i is
directly east, not south to the Herriman area.

61.  Comment: It is great that this project will bring water to Herriman, but Herriman
Town does not own water rights, the private well owners and companies do. The
water is not going to the water rights owners who have been impacted. .

Answer: The division of the water is a part of the NRD settlement. That is a matter for
negotiations between the municipalities, the JYWCD and the State Trustee. According
to the JVYWCD, the proposed plan submitted to the State Trustee will use municipal and
industrial water rights in the affected area to provide treated water to the public in the
- affected area. The only M& ground water rights currently in the aﬁected area belong to
JVWCD, Kennecott, Riverton City and West Jordan City. However, the entire public in
the affected area will benefit under the proposed prOJect not just a few private water
right holders. ,

62.‘  Comment: Our water nghts are s1gmﬁcant and we worked on them for 5 0 years to
' bring water to our propertxes :

Answer: Utah water law is based on the prior appropriation doctrine, which is first in
time, first in right. In any action by the State Engineer a fundaniental part of his review
is to insure that they do not affect prior water rights wzthout Just campensatzon '

63.  Comment: It will be hard to establish responsibility on a case—by-case basxs and
some plan for arbitration should be included so that legal fees are not incurred.

Answer: Remonszbzlzty in most situations wzll be obvious and clear-cut. Degradatzon due
to mining is typically indicated by rising sulfate levels and water levels will be affected
over a wide area. Arbitration is not needed for most of these situations. The Dansie case
is a fairly unique situation. If disputes arise in the future, any party has the right to
suggest the use of alternative dispute resolutzon procedures to resolve such disputes.

See also previous response. '
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-64.  Comment: Water should not come backtoa commumty [Herriman Town] that has
no water rights, and there is no guarantee that the water won’t be marked up. It

‘ ~ could be a slush fund for the city that needs taxes Th1s doesn’t benefit the people
that developed the water rights. ,

Answer The decision on how the water is allocated is a matter for determination by the
 State Trustee. As stated by JYWCD, the cooperating water purveyor, it is assumed that -
the Town of Herriman will act responsibly to its residents in distributing and selling
treated water from the project plants delivered to it by JVWCD on a wholesale basis.
JVWCD will make other retail deliveries to its residents not served by the Town of ,
Herriman under its normal Rules and Regulations for Retail Water Servzce where it has
present and future distribution facilities..

v Public hearing testimony, Tom Bechak

'65.  Comment: It’s a wonderful thing that’s being done to control and contain the acid

plume in Zone A, but my well is in an area Where the water levels might drop 120
feet I’'m concerned about that.

Answer: The ground water model developed by USGS and Kennecoftt suggests that

- pumping of the acid waters from the plume associated with Bingham Canyon wil indeed
drop water levels in the area of Mr. Belchak's well by approximately 120 feet over a 50
year period. The model is simple a prediction tool that is only as good as our current
knowledge of the ground water in the area; therefore, a continuing monitoring program
which will monitor water levels and water quality in the area will be implemented.
Cooperation with private well owners is vital to the success of this monitoring program.
Monitoring information can then be used to refine the calculations and model and give -
an early warning if water levels are affected by pumping in this project and/or pumping
- by other parties. Corrective action may include substitution with water from another
source such as municipal water or Kennecott sources. Mr. Belchak has alreaa[y been
drilled a new well at Kennecott's expense

Public hearing testtmony, Mike Barela
-66. Comment If my well goes dry how long wxll it take to get water up there? :

Answer: Any area-wide drop of water levels due to water wzthdrawals ﬁ'om the acid
plume will be gradual, occurring over several years. There will be sufficient time fo take
action before impacts become serious. Mr. Barela’s well is located at 13320 S 7565 Win
the Rose Canyon. Area. It is just outside the model predicted area of influence, but if
drawdown is more than predicted at this location, corrective action will be taken. By the
time this well is affected JVWCD will have infrastructure in the area and a connection
can be made in a short period of time.
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XV Public héaﬁng testimony, Rod Da.nsie '

67. Conunent An add1t10na1 meetmg should be held in Herriman. 1 make a formal
request for this.

Answer: Herrzman reszdents with water rights wzthm the site were all mailed an mvztatlon
10 participate in this hearing. In addition, a newspaper advertisement invited written
comments from those who chose to use this method to convey their views. Opportunities
were also given to water users to meet with the scientists and engineers on a one-fo-one

basis. A number of residents of Herriman have partzczpated in these ways An addztzonal
meetmg is not needed.
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~ B. Technical Issues
Technical Issues

' Plume behavior: There are a number of uncertainties regarding plume behavior over time,
despite the extensive model development and calibration. The model itself is widely used in the
field (MODFLOW coupled with MT3D). It was used originally by USGS to develop the Salt
'Lake Valley Ground Water Model, and later refined in the RI/FS. Flow rates in the aquifer were .
- verified by several means because historical groundwater data were available and the history of
releases to groundwater were known. Even isotopic tracing techniques were used to provide
independent verification. Yet, it is still a model and relies on the validity of the assumptions used
init. Although the assumptions are based on a rather large number of observations, the area
‘affected is quite large and not every square inch of the aquifer was sampled. Undetected buried -

* channels might provide preferential flow pathways causing the plume to move in an unanticipated
* direction and do so more rapidly than predicted. Hidden clay lenses could serve as a barrier
thereby either diverting the plume or causing it to travel more slowly than expected. _
This uncertainty common to the application of all groundwater models produces an uncertainty in
the absolute time it might take for remedlatlon of the aquifer.

A further complicating factor in the case of this partxcular plume is the variety of chemical

" reactions that take place in the aquifer itself. This occurs because the acid plume reacts with the
carbonates in the aquifer substrate to form a variety of metal oxides and hydroxides. It isnota
matter of simply neutralizing the hydrogen ion because the majority of the acidity is “mineral
acidity” largely from the high aluminum concentrations and this must be neutralized as well.
Formation of these solid phase precipitates in the aquifer substrate may change the flow -
characteristics of the aquifer. These solid precipitates will begin to redissolve back into the
groundwater when fresh water is introduced. Column testing has shown that it could take at least
7 pore volumes of water before these precipitates are redissolved and flushed away. Calculations
suggest that the vast majority of the acid groundwater can be pumped out of the aquifer in 30 - 50
years, but the residuals could leach back into the water for many years after the initial plume has
been removed. Although this can be modeled, the time this would take is highly uncertain and
might continue for decades or longer EPA believes that for funding and planmng purposes
treatment will have to-continue in perpetulty

In addition to the' uncertainty in the time frame required to clean up the plume, there is
some concern with regard to the direction of plume movement under different pumping rates by
the adjacent communities. Of particular concern is the well field of West Jordan located just to
the north of the acid plume. The modeling did show that under some pumping scenarios the
plume could be drawn in that direction. A monitoring well has been drilled between the acid
plume and the West Jordan well field to provide an early warning should this occur. A similar
concern was expressed with regard to wells located on the east side of the Jordan River. Could
‘high pumping from wells in Sandy, Utah, for example, draw the contamination underneath the
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river? Careful momtonng wﬂl be necessary to detect any unexpected changes and to revise time
'.estxmates

: Modehng suggests that at the maximum pumpmg rates needed to remove the acxdxc waters
quickly, excessive draw downs of the water levels in the aquifer will occur locally around the acid
wells and the nearby West Jordan municipal well field. Several proposals have been examined to
mitigate this problem. One idea is to inject clean water between the acid plume and the West

" Jordan municipal well field to offset the water level drops. Modeling suggests this idea will work,
but some indicate this is an inefficient use of clean water. ‘Another possibility is that freshwater
from the mountains be piped directly to West Jordan City in case their well field becomes
contammated or non-productlve This issue is still under discussion. -

7 reatment uncertamtzes Both the reverse osmosis treatment technology arid the
nanofiltration technology have been tested in pilot projects. The acid plume waters cannot be
treated directly using the reverse osmosis technology due to excessive scaling of the membranes.
The technology performs well with the waters from less contaminated wells. Nanofiliration is
proposed for pretreatment of the most contaminated waters with the permeate going to further
refinement in the reverse osmosis facility. However, the operational details of the nanofiltration
technology have not been optimized and this may vary as the coneentrations of the plume

changes. It may take 5 years of operating expenence with the pretreatment plant before routine
' operatlons are feasible.

Dzsposal uncertamtzes Pilot testing of dxsposal of acid waters into the tailings slurry
pipeline have been ongoing for the past year. An initial problem of excessive scaling on the inside
. -of the pipeline originally occurred resulting in a tailings overflow near the point of entry. After
acid additions ceased, the tailings scoured the scale deposits out the pipeline, so no cessation of
operations was necessary to clean out the pipeline. Experiments then revealed that no scale
formed if the sulfate concentrations were less than 5000 ppm when added to the slurry line.
Monitoring of the supernatant water in the tailings pond at the terminus of the pipeline did not -

- reveal any increases in metals or TDS concentrations over typical concentrations with the acid
additions. Laboratory experiments indicated the metals in the ongmal acid solution had
precxpltated and were not simply diluted. The supernatant water is recycled during the summer
and the rest evaporates.' There is no discharge. In the winter, excess water is discharged to the
Great Salt Lake. Since the concentrate flows in the tailings line represent only a very small
fraction of the water, no exceedances of the NPDES discharge are anticipated. -

There are two difficulties with this strategy. (1) This strategy works only while the
Copperton Concentrator (which grinds the ore and separates metal bearing components from the
host rock by flotation) is operating. Sufficient storage capacity for the acid waters must be
provided during routine shut downs for maintenance. Emergency shut downs due to power
failures or labor troubles must also be considered. (2) This strategy will also work only during the -
life of mining and milling operations at the site. Another method of disposal will be needed upon
mine closure. There are several possible alternatives here, some of which might be integrated
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- with other waste water dtsposal needs following closure. Provisions should be included in the .
, Mine Closure Plan.

,, ' One of the proposals for disposal after mmmg ceases in 30 years is direct disposal of the
- treatment concentrates into the Great Salt Lake. Although technically feasible, there are -

. numerous policy issues which need to be examined before this can be considered. For example,

today there are no numerical water quality standards for any constituent in the Great Salt Lake.
. Therefore, the potential impacts cannot be judged. In the next 30 years, it is hoped that more will
be known about the ecology of the Great Salt Lake and the impacts of pollutants on that ecology.
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APPENDIX A

APPLICABLE OR RELEVAN T AND APPROPRIATE REQUIREMENTS

- FEDERAL
(selected remedy)
REQUIREMENT | CITATION STATUS DESCRIPTION NOTES/ACTION TO ATTAIN
' a REQUIREMENT

| National Primary | 40 CF.R. see state list
Drinking Water Part 141
Standards
‘Maximum 40 CF.R. relevant and - | CHEMICAL SPECIFIC Section 121(d)(2)(A) of CERCLA
Contaminant Level | Part 141 appropriate | Maximum level of a contaminant in indicates that MCLGs set above zero
Goals (MCLGs) ‘ drinking water at which no known or | are relevant and appropriate to set
’ anticipated adverse health effect cleanup levels in ground water. Allof -
occurs, with an adequate margm of the MCLGs for the metals of concern
safety. are the same as the MCLs set for
those metals. Relevant and
appropriate to ground water as a
| current or potential drinking water
. source. Compliance will be achieved -
through treatment and containment of
sulfate greater than 1500 mg/L at
‘edge of acid plume (point of
compliance) and natural attenuation.
Secondary- - 40CER. see state fist
Drinking Water Part 143
Standards
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: ' APPENDIX A

REQUIREMENT | CITATION | STATUS DESCRIP.TION NOTES/ACTION TO ATTAIN
' . REQUIREMENT
Underground 40CFR ' ‘ : ‘ | see state list -
Injection Control * | Parts 144- ‘ ‘ : . v
Regulations 147 o : : ‘ -
Water Quality 40 CF.R. o | o ' see state list
Criteria Part 131 ‘ - o
Dredge and Fill 40 CF.R. appﬁcable | LOCATION SPECIFIC Applicable to activities which result in
Standards 1230 N | Regulates disposal and handling of fill | on-site dredging or filling of wetlands -
' | and dredge materials into wetlands or . | or waters of the U . None
waters of the United States | anticipated.

see state list

see state list

Reportable ~ 40 CFR. applicable | ACTION SPECIFIC ' -| Applicable to any spills or other
Quantities 302 . Reporting requirements for the release | releases of a reportable quantity of a
' of hazardous substances above a hazardous substance associated with
reportable quantity : the remedial action,




APPENDIX A

REQUIREMENT | CITATION

DESCRIPTION

STATUS NOTES/ACTION TO ATTAIN
| REQUIREMENT _
applicable | LOCATION SPECIFIC Applicable if remedial activities will

Procedures for preservation of data

due to alteration of terrain

disturb any archaeological or historical
sites. None anticipated. =

applicable

LOCATION SPECIFIC
Avoid undesirable lmpacts on historic
landmarks

Applicable if remedial activities will
disturb any historic landmarks None
anticipated.

applicable

| LOCATION SPECIFIC

Requires consultation with Fish and
Wildlife Service and State Wildlife
Resources Agency when action will
modify a body of water

Applicable if remedial activities impact
wetlands or surface waters.

applicable

LOCATION SPECIFIC
Avoid adverse impacts due to
development of a floodplain

“

Applicable if remedial activities may
impact a floodplain. None )
anticipated.

applicdble

LOCATION SPECIFIC

‘Avoid adversely impacting wetlands, |

minimize wetlands destruction and
preserve the value of wetlands

Apphcable if remedial actions will
impact wetlands. Disposal of
treatment residues to Great Salt Lake
would trigger need to evaluate impact
on wetlands.




'APPENDIX A

REQUIREMENT. | CITATION

DESCRIPTION

NOTES/ACTION TO ATTAIN

STATUS
REQUIREMENT
applicable | LOCATION SPECIFIC Applicable if remedial actions will

Conserve endangered or threatened

| species and their critical habitat

impact endangered species or their -
critical habitat. No known
endangered or threatened species in

A4

area of remedial actions.
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APPENDIX A

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

- STATE (selected remedy)

REQUIREMENT

Water Quality
Primary Maximum

| Contaminant

Levels (MCLs)

CITATION

103-2

UAC R309-

STATUS DESCRIPTION

applicable/ | CHEMICAL SPECIFIC and :

relevant and | ACTION SPECIFIC (municipal)

appropriate | Establishes MCLs for drinking water
' supplies before delivery to public

‘water source. . Compliance will be

NOTES/ACTION TO ATTAIN
REQUIREMENT ‘

Applicable to municipal supplies.
Water quality from the treatment will
achieve all MCLs before delivery to

the municipal purveyors. Relevant and
appropriate for culinary private wells.
In-house treatment units must achieve
MCLs for private well owners. “May
be relevant and apprapriate to ground
water as a current or potential drinking

achieved beyond point of compliance )
through treatment and containment of

sulfate greater than 1500 mg/L at edge
of acid plume (point of compliance)

and natural attenuation.

Water Quality -
Secondary :
Standards

UAC R309-
103-3

applicable | CHEMICAL SPECIFIC & ACTION
o |sPEcIFIC |
Requires public drinking water

Water delivered to ‘m&nicipal
purveyors will be treated to these .
standards. "

supplies to achieve certain standards

AS




- APPENDIX A

REQUIREMENT | CITATION |STATUS | DESCRIPTION NOTES/ACTION TO ATTAIN
_ ‘ - REQUIREMENT .

Public Water UACR309- | applicable [ ACTION SPECIFIC Applicable if remediation includes
System 102 Standards applicable to pulic drinking | construction of on-site municipal
Requirements; . ’ ‘ water systems, including design and water treatment plant to be used to
Responsibilities of | UAC R309- ’ + | construction standards, operation and | supply water to a public drinking -
Public Water 102 maintenance requirements, water system.

System Owners & disinfection, source development, ' ‘
Operators, . distribution systems and source '

Monitoring, UAC R309- protection A ‘

Reporting & 104 L ' : - -

Public ' : . ‘
Notification, : ' ‘
Drinking Water | UAC R309- '
-Source Protections | 600 ‘

for Groundwater - ,

Sources ' :
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APPENDIX A

| NOTES/ACTION TO ATTAIN

uncontaminated aquifers. Section

| states that protection levels are not

intended to be considered as
applicable, relevant or appropriate
clean-up standards under CERCLA

REQUIREMENT | CITATION STATUS DESCRIPTION
| ' _ REQUIREMENT _ |
. Groundwater { UAC applicable if | CHEMICAL SPECIFIC ‘The long term goal of the project is to
Quality Standards | R317-6-2 more Ground Water Quality Standards. | achieve unrestricted use of the ground |
' stringent Lists standards for protection of water. Active treatment will occur. |
than MCLs | Groundwater quality. These down to 1500 ppm sulfate, followed
standards are identical to MCLs for  { by natural attenuation which will -
most contaminants listed. achieve the State's primary standards.
Ground Water UAC applicable if | CHEMICAL SPECIFIC Because other ARARS, specxﬁcally -
Corrective Action' | R317-6-6.15 | more Specifies corrective action MCLs and Corrective Action Clean-up |
Standards. ' stringent = | concentration limits Standards under R311-211, are
: than MCLs : duplicative of the reqmrements of
| these provisions given the site-specific
cxrcumstances application of these
provisions would not result in any
- | different remedial actlon orremedxal .
_ ‘ v | action goal. _ :
Ground Water | UAC applicable | LOCATION SPECIFIC The Groundwater has not yet been _
Classes R317-6-3 Establishes a classification system for | classified. '
L , R | Groundwater in the State )
Ground Water UAC. | Not an ACTION SPECIFIC No uncontaminated Groundwater that |’
 Protection Levels | R317-6-4 ARAR Barly warring system for

| could be impacted by remedial action.
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REQUIREMENT

STATUS

NOTES/ACTION TO ATTAIN

R317-1

CITATION DESCRIPTION
Ground Water UAC applicable | ACTION SPECIFIC Applicable to any facilities constructed
Implementation R317-6-6 ' Substantive standards for facilities on-site during remedial action.or used
Regulations ' which may release pollutants directly | for disposal of concentrates, Other
or indirectly into the subsurface on-site facilities being used in this
waters; requirements include remedy, the tailings pond, plpelme
monitoring and use of best avajlable ° and concentrator already have permits.
| technology (BAT) to minimize '
v pollutant discharges
Anti Degradation | UAC applicable | ACTION SPECIFIC Applicable to any discharges of -
Policy R317-2-3 : Maintains and protects existing wastewater on-site to jurisdictioinal
' instream water uses, including surface waters, Containment ofthe
protecting streams with higher water | acid plume would prevent surface
| quality than the established standards | water degradation. o
Mixing Zone UAC applicable | ACTION SPECIFIC May be applicable to discharges of
‘| Regulations ‘R317-2-5 Prohibits lethal concentrations of wastewater on-site to Junsdlctlonal
I pollutants in the mixing zone - surface waters,
Water Quality UAC applicable | ACTION SPECIFIC | May be applicable to discharges of -
Criteria : Definitions and general requirements | wastewater on-site to Jurisdictional

surface waters..
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1

and compliance with technology -
based effluent limitations, new source
performance standards, toxic effluent
standards, and water quality based
standards

A9

REQUIREMENT | CITATION | STATUS | DESCRIPTION | NOTES/ACTION TO ATTAIN
Standards of UACR317-2 | applicable | ACTION SPECIFIC May be applicable to discharges of =
Quality for Waters | | Numeric criteria for surface water wastewater on-site to jurisdictional
-of the State - , , quality surface waters. ’ '
Underground UACR317-7 | applicable | ACTION SPECIFIC A re-injection alternative is possible in _
Injection Control ' : Conditions under which wastes may | the future to protect the West Jordan
Program be injected underground City well field. Ifthis alternative is
- - considered in the future, the -
, N v appropriate regulations must be met.
Utah Pollutant UACR317-8 | applicable | ACTION SPECIFIC Insertion of treatment concentrates
Discharge ' : ' Establishes substantive requirements | into the tailings line for disposal in the
Elimination limiting point source discharges to tailings pond (both considered on-site)
-System surface waters, including monitoring | must not cause the discharge from the

tailings pond to violate its permit. -
May be applicable to other potential
on-site discharges to jurisdictional -
surface waters, such as post-mine
closure discharge of treatment
residues,
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REQUIREMENT

area for PM10: fugitive emissions and
fugitive dust -

Al0

CITATION | STATUS DESCRIPTION NOTES/ACTION TO ATTAIN
_ REQUIREMENT

Permit: Notice of | UAC R307- applicable | ACTION SPECIFIC , Applicable if on-site water treatment
Intent and 401 ' | Regulates new installations which will plant or other installations will or
Approval Order UAC R307- or might reasonably be expected to might reasonably be expected to
Requirements for | 401-6 become a source or indirect source of become a source of air pollution.
Approval Orders , air pollution. - NESHAPs may be relevant and
General UAC R307- ' appropriate depending upon facility
Requirements, 101 design and source categories
Emission R307-201-1 regulated. -
Standards v : : .
National Emission | UAC R307-
Standards for 214
Hazardous Air :
Pollutants . :
Emission Impact | UAC R307-
Analysis 410
Fugitive Dust and | UAC R307- applicable - | ACTION SPECIFIC Applicable if remediation activities
Emission 309 o Requires controls in Salt Lake result in fugitive dust or emissions.
Standards A County, and any other non-attainment |
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REQUIREMENT | CITATION | STATUS | DESCREPTION ' NOTES/ACTION TO ATTAIN

Well Drilling - . | UACR655-4 | applicable - | ACTION SPECIFIC : Applicable to well drilling activities.
Regulations Standards for drilling and o A -
: abandonment of wells as well as
performance standards
Ground Water applicable | ACTION SPECIFIC ' ' ‘Applicable to remedies requiring
Management Plan Limits the volume of ground water | Groundwater withdrawals. Would
' “withdrawals to prevent mining of have to meet limits or petition the

Groundwater. Requires withdrawals | State Engineer for a modification of
to be distributed over the valley to the ground water management plan. -
ensure that localized interference and | A petition to create Institutional
water quality problems do not result. | Controls for the project area, 1o

- ' manage the future development of
‘water rights and to control
_enhancements upon existing rights,
would have to be provided to the State
Engineer for approval. -

Definitions and UAC R315-1 | applicable - | ACTTONSPECIFIC . : Applicable for determining whether
General | R315-2 - | Standards for identifying and hstmg wastes generated during remedial
Requirements - ' » ' hazardous waste - / activities are hazardous wastes.*
Identification and ' ' o

Listing of -

Hazardous Waste.

All
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REQUIREMENT .

NOTES/ACTION TO ATTAIN

CITATION | STATUS | DESCRIPTION
' REQUIREMENT -
Facility Standards | UAC R315-8-- applicable/ | ACTION SPECIFIC These standards are applicable for
: _ 2.9and2.10 | relevant and | Facility siting criteria and hazardous wastes gerierated during
o appropriate | construction quality assurance | remedial activities, treated, stored or
program; disposed of on-site. These standards -
R315-8-6 Ground water protection; | may be relevant and appropriate for
R315-8-7 Closure/post closure; .| Bevill exempt wastes that exhibit a
R315-8-9 and use and management of containers; characteristic of hazardous waste
10 and tanks; - | (Characteristic Bevill Waste) treated,
R315-8-12 standards for waste piles; stored or disposed of on-site.
‘R315-8-14 | standards for landfills;
40 CEFR. standards for staging areas
264.554 s . _
| Generator UACR315-5 | applicable | ACTION SPECIFIC Generator standards are applicable to
Standards : ‘Hazardous waste generator standards | extent hazardous wastes are generated |
_ - -during remedial actions. :
Emergency UACR315- | applicable/. | ACTION SPECIFIC. Applicable if reportable amount of
Controls 8-9 [frelevantand | Standards for notification and hazardous waste is spilled during
' appropriate | response to spills of hazardous wastes remedial actions, May be relevant and
. | appropriate if reportable amount ofa
Characteristic Bevill Waste is spilled -
, N -. during remedial actions.
Land Disposal UACR315- | applicable/ | ACTION SPECIFIC - { Applicable if hazardous wastes are -
Standards 13 relevant and | Restrictions on land-based disposal | disposed on-site; may be relevant and
' : appropriate | of hazardous wastes -appropriate if a Characteristic Bevill
R Waste is disposed on-site.
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 APPENDIX A

REQUIREMENT | CITATION | STATUS 'DESCRIPTION ' NOTES/ACTION TO ATTAIN
. : ; : REQUIREMENT '
Cleanup Action UACRS315- | applicable/ | CHEMICAL SPECIFIC : Applicable to hazardous wastes
.and Risk-Based 101 relevant and | Risk-based closure standards for managed on-site; may be relevant and
Closure Standards appropriate | management of sites contaminated appropriate to Characteristic Bevill
Rule : : with hazardous waste or hazardous Wastes managed on-site, '
constituents . :
Corrective Action | UAC R311- applicable . | ACTION SPECIFIC Establishes cleanup standards
Cleanup Standards {211 ' ; - | Guidelines for setting cleanup consistent with other ARARs
Policy for o standards, source control and to '
| CERCLA and | prevent further degradation
UST Sites : . ‘
applicable | ACTION SPECIFIC Applicable if an on-site repository
: Standards for industrial solid waste constructed for wastewater treatment |
 facilities '| sludges. : ‘

* EPA has not made a determination as to whether the treatment residues are a Bevill exempt waste. The remedy calls for the
treatment residues to be placed into the tailings line for treatment prior to disposal on the tailings pond. Sampling indicates that the
waste that emerges from the tailings line does not fai TCLP. Thusunder the mixture rule, the wastes leaving the tailings line would
continue to be Bevill exempt irregardless of the initial status of the treatment residues. After cessation of mining activities, when the
tréatment residues will not-be treated in the tailings line, the residues will need to be retested to determine if they fail TCLP. If the

residues continue to fail TCLP the Utah Hazardous Waste Regulations may be relevant and approptiate.
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EXPLANATION OF SIGNIFICANT DIFFERENCES
KENNECOTT SOUTH ZONE OPERABLE UNIT 2
SOUTHWEST JORDAN RIVER VALLEY GROUND WATER PLUMES

U. S. Environmental Protection Agency, Region VIII

BACKGROUND

999 8™ St. Suite 300.
Denver, Colorado, 80202

In December, 2000, EPA and UDEQ signed a Record of Decision which selected a
remedy for the Zone A ground water plumes associated with past mining activity in the Oquirrh
Mountains. During the design phase of the project, Kennecott Utah Copper Corp. (KUCC)
conducted treatability studies to refine flows and treatment parameters and to combine the
infrastructure associated with this project with similar infrastructure needed to manage other
contaminated flows at the mine. These new concepts and study results have led to some minor
changes in the selected remedy as chosen by the Record of Decision. The overall approach to the
problem and ability to meet the stated objectives remain unchanged.

COMPARISON OF SELECTED REMEDY (as given in the Record of Decision) AND THE
REMEDIAL DESIGN (as detailed in the Final Design for Remedial Action)

Remedy in Record of
Decision

Remedy in Design Phase

Differences, if any

Operations and maintenance
of surface source controls

Not specifically mentioned in
the Remedial Design. O+M
of the source controls is
addressed in a State Ground

Surface source controls not
addressed in Remedial
Design document. This is
required in a State Ground

new water rights will be
established through the State
Engineer as needed.

Water Permit. Water Permit.
Integration and use of Restrictions on use of water | The State Ground Water
Institutional Controls, as from existing wells, Management Plan issued by
approved by the State restrictions on installation of | the State Engineer in June
Engineer new wells, moratorium on 2002 addresses issues

specific to the remediation
effort and needed restrictions
in the area of the plumes.

Point of Use Management for
private well owners (in-home
treatment units, bottled water,
deepening of wells,
replacement of wells)

Plan for addressing impacts
to other well owners was
developed. Work with
owners to develop best form
of reparations.

Same




Remedy in Record of
Decision

Remedy in Design Phase

Differences, if any

Plan to deal with
consequences of water level
drops (new and deeper wells,
deeper completions in wells,
alternate water sources,
purchase or exchange of
water rights), well

| abandonment and
compensation.

Options include reduced
pumping, replacement water,
injection, deeper well
installation

Same

Install a barrier well
containment system: at
leading edge of acid plume at
points in path of movement
(where sulfate is less than
1500 ppm). No water with
sulfate concentrations greater
than 1500 ppm should move
off Kennecott property.

Three wells to serve as an
initial barrier well system
have already been installed

Same

Install well or wells in core of
acid plume

Two wells to operate at any
time, Wells moved in
response to plume

Same

Pretreatment of acid water
using nanofiltration

Acid water sent directly to
tailings line without
pretreatment. Neutralization
and metals removal takes
place in the tailings line.
Neutralization by tailings can
be augmented with lime if
needed.

Nanofiltration step eliminated
in final design.

Treatment of pretreated acid
waters by RO

Not relevant any more

No pretreatment of acid
waters. Treatment of acid
waters occurs in tailings
lines, not by RO plant.

Treatment of water from
barrier wells by RO

Treatment of water from
sulfate barrier wells by RO

Same




Remedy in Record of Remedy in Design Phase Differences, if any

Decision

Treated waters to municipal | Treated waters from sulfate | Acid waters are kept by

water purveyor wells sent to JVWCD, acid Kennecott for use in
waters kept by Kennecott for | processes, and are not sent to
use in milling processes. a water purveyor.

Install and maintain a Monitoring system plan Same

monitoring system to track presented

plume movement

Prior to mine closure, dispose | Acid water and RO Very similar

of concentrates in the tailings | concentrates added to tailings

line line

Post Closure plan should be | Post Closure Conceptual Same

developed during RD/RA design options presented

which can be implemented

quickly.

EXPLANATION OF DIFFERENCES

In the process of designing the remedy, the approach to treating the waters withdrawn
from acid plume was changed. Originally, the waters from the acid plume core were to be
pretreated using nano-filtration technology. The permeate was then to be further treated using
reverse osmosis, with the concentrate recycled to the waste rock dumps for use in active leaching
of the waste rock. However, since this approach was studied and advocated, Kennecott
discontinued the active leaching of waste rock. This makes the concept of re-use of the
concentrate for leaching no longer available. With the cessation of active leaching, Kennecott
began experimentation on treatment of the residual leachate and leachates produced with
precipitation falls on the dump areas. A study during the design phase indicated that insertion of
the acid waters into the tailings pipeline was feasible. The tailings, which contain carbonates,
were able to neutralize the acids. The tailings line, therefore, serves as a 13-mile long acid
neutralizing facility. The neutralization capacity is required in the tailings line whether the nano-
filtration concentrate waters are neutralized or the acid plume waters themselves are neutralized.
Further studies revealed that the neutralization process was actually completed in the first few
hundred yards of the pipeline. The experiments further proved that both waste streams, the _
residual leachate water from the dumps and the acid waters removed from the aquifer, could be
treated effectively in this manner. The resulting water with its soluble components is not of
drinking water quality and therefore will not be provided to the municipalities. Instead, it would
be recycled and used in Kennecott’s processing, especially at the Copperton Concentrator. One
of the principles in the National Contingency Plan (NCP) indicates that water generated by
treatment of contaminated aquifers should be put to beneficial uses. Although the water will not
go to municipal culinary use, it will have a beneficial use as industrial water.




Calculations have also revealed that treatment of the acid plume is not cost-effective
because the acid plume is of such poor quality. Although such a scheme was proposed in the
RI/FS and agreed to in the ROD, only 24% of the acid plume waters would actually go to
drinking water and the rest would end up in the tailings pipeline (and then for industrial use).
For this small volume of drinking water product, the cost would be about $6-7/1000 gals..
Treatment of the less contaminated waters at the barrier wells is much more cost-effective and
can be done with less waste of the water. The cost of treatment of barrier well water is
$0.70/1000 gals.

In terms of operations of the barrier well reverse osmosis treatment plant in Zone A,
Kennecott will construct and operate the plant for the first 5 years at least, perhaps longer. This
is to allow time for Kennecott to develop the operational parameters and costs so that long-term
management negotiations can proceed. Kennecott may choose to operate the plant indefinitely so
that the facility can be expanded and integrated with Kennecott’s industrial water management
system. As is the original plan, the treated water from the reverse osmosis plant will go to
JVWCD and the treatment concentrate to the tailings line.

Scientists agreed very early that effectiveness of source control infrastructure was
extremely critical in cleaning up the aquifer. The cut-off walls and pipelines associated with
these source control measures were constructed and are now maintained through provisions of a
state groundwater protection permit. Because of its importance to the cleanup program,
maintenance of these source controls was listed as an element of the ROD of December, 2000.
The source control maintenance is not described in the remedial design because this is already
included in the groundwater permit. The parties remain committed to this part of the remedy.
Maintenance of the source contro] facilities will continue either under the auspices of the,
groundwater permit or under terms of the federal RD/RA Consent Decree.

CONCLUSIONS

Although some of the treatment details presented in the Remedial Design are different
than detailed in the ROD, the overall approach remains unchanged. Unchanged is the concept of
barrier wells which prevent spread of the contamination. Unchanged is the withdrawal of the
heavily contaminated waters from the core of the acid plume so that the plume diminishes in size
over time. Unchanged is the approach for beneficial use of the waters withdrawn from the
plume, a concept which works for both the waters treated in the reverse osmosis plant and in the
tailings pipeline.
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Explanation of Significant Differences

Kennecott South Zone, Operable Unit 2
Southwest Jordan River Valley Ground Water Plumes

U.S. Environmental Protection Agency, Region 8
Utah Department of Environmental Quality

June 2007

Introduction

The Kennecott South Zone Site, proposed for the National Priorities List (NPL) in 1994,
is located in southwestern Salt Lake County, Utah, about 10 miles southwest of Salt Lake
City. Operable Unit 2 (OU2) of the Site, known as the Southwest Jordan River Valley
Ground Water Plumes, encompasses the groundwater beneath all or portions of the
municipalities of West Jordan, South Jordan, Riverton, Herriman, and portions of
unincorporated Salt Lake County. A Record of Decision, selecting a remedy for OU2, is
dated December 13, 2000.

The remedy was modified with an Explanation of Significant Differences (ESD) in
August 2003. This June 2007 Explanation of Significant Differences is the second ESD
to modify the original remedy. While the overall approach to this Site, and the ability to
meet stated objectives, remains unchanged, certain refinements to the original remedy (as
modified by the first ESD) are necessary.

This Explanation of Significant Differences (ESD) describes the rationale for modifying
the remedy specified in the Record of Decision (ROD) and first ESD for Operable Unit 2
of the Kennecott South Zone Site. Section 117(c) of CERCLA, 42 USC §9617(c), and
the National Contingency Plan (NCP), 40 C.F.R. Section 300.435(c)(2)(1) require that an
ESD be prepared when the differences in the Remedial Action significantly change but
do not fundamentally alter the remedy selected in the ROD with respect to scope,
performance, or cost. ‘

This ESD is supported by and will become part of the Administrative Record file for this
Site, in accordance with the NCP, Section 300.823(a)(2). The Administrative Record is
available for review at UDEQ’s office located at 168 North 1950 West, Salt Lake City,
Utah. Key documents and reports are also available for review at the City Recorder’s
Office, City of West Jordan, 8000 South Redwood Rd, West Jordan, UT 84088.




Site History

The Kennecott South Zone Site is composed of historic mining sites, of surface areas
contaminated by mining wastes which migrated from source areas downgradient to cities
and towns, and of subsurface areas contaminated by acid leachates from the mining
district. The Kennecott South Zone Site is comprised of fifteen operable units.

The remedy selected for the Kennecott South Zone Operable Unit No. 2 — Southwest
Jordan Valley Groundwater Plumes, involves treatment and containment of contaminated
ground water. The principal sources which caused the ground water contamination have

been addressed in previous actions or are managed by Kennecott under provisions of a
‘Utah Ground Water Protection Permit.

- The selected remedy, as modified by the first ESD, contains the following elements:

Continuation of source control measures as administered through the State of
Utah Ground Water Protection Program.

Prevent human exposure to unacceptable high concentrations of hazardous
substances and/or pollutants or contaminants by limiting access to the
contaminated ground water. The State Ground Water Management Plan,
issued by the State Engineer in June 2002, addresses issues specific to the
remediation effort and needed restrictions in the area of the plumes.

Prevent human exposure to unacceptable high concentrations of hazardous
substances and/or pollutants or contaminant through point-of-use management
which includes providing in-house treatment units to residents with impacted -
wells, replacement of their water by hooking the properties up to municipal
drinking and/or secondary supplies, and/or modifying their wells to reach
uncontaminated waters.

" Contain the acid plume in Zone A by installation of barrier wells at the

leading edge of the contamination (1500 ppm sulfate or less), pump and treat
the waters to provide a hydraulic barrier to prevent further plume movement
while providing treated water for municipal use. The treatment technology for
the barrier well waters 1s reverse osmosis.

Withdraw the heavily contaminated waters from the core of the acid plume in
Zone A and send it directly to the tailings line. Neutralization and metals
removal takes place in the tailings line. Neutralization can be augmented with
lime if needed.

Monitor the plume to follow the progress of natural attenuation for the
portions of the Zone A plume which contain sulfate in excess of the primary
drinking water standard for sulfate (500 ppm sulfate).

Disposal of acid water and reverse osmosis concentrates in existing pipeline
used to slurry tailings to a tailings impoundment prior to mine closure.
Development of a post-mine closure plan to manage extracted acid core water
and reverse osmosis treatment concentrates (derived from the management
option selected for the water extracted at the leading edge wells) for use when
the mine and mill are no longer operating.




Basis for and Description of the Significant Differences

A number of clarifications to the remedy are required to address barrier well water
management, source control measures for the Eastside Collection System and Bingham
Reservoir, and performance standards.

1) Water Management

The December 2000 ROD selected treatment of barrier well water using reverse
osmosis and delivery of treated water to a municipal water purveyor. This clarification to
the remedy is to allow other management options for barrier well water including
continued use by Kennecott for industrial needs or the provision of raw or treated barrier
well water for any other lawful use that is both consistent with the quality of the water,
previous decision documents and acceptable to EPA and UDEQ.

2) Source Control Measures |

The original remedy indicates that source control measures (i.e., Eastside
Collection System, Bingham Reservoir) are to be operated under State permits. As a
clarification, these permits are considered complimentary to the OU2 remedy and
management of the Southwest Jordan Valley Groundwater plumes. UDEQ will provide
routine reports to evaluate compliance with State permits. In the event that State permits
and/or programs are ineffective in controlling potential sources of contamination to the
groundwater plume, additional Federal CERLCA response actions may be required. Ata
minimum, Kennecott’s compliance with applicable State permits will be evaluated no
less often than every five years pursuant to the CERCLA requirement to conduct a Five
Year Review whenever waste is left in place precluding unrestricted use and unlimited
exposure.

3) Performance Standards

There are three performance standards related to the rate of extraction from the core of
the plume in Zone A, plume containment, and cleanup levels to demonstrate the
effectiveness of the remedy.

A) Extraction Rate

Several wells have been installed for the extraction of heavily
contaminated water from the core of the acid plume in Zone A. The change in
this ESD is to define a rate of extraction to assure reduction in the size of the
contaminated plume. As of the time of the writing of this ESD, that extraction
rate has been established at a minimum of 1200 acre-feet per year from the core
of the acid plume, on a five-year rolling average. The extraction rate may be
modified pursuant to the Operation, Maintenance and Replacement (OM&R)
Plan.




B) Containment

Another change from the 2000 ROD is that a series of compliance points
has been established along the northern, eastern, and southern boundaries of the
Zone A Plume. These points of compliance are identified in the OM&R Plan.
The points of compliance may be modified pursuant to the OM&R Plan.
C) Cleanup Levels

The final cleanup levels for active remediation are given in the following table:

FINAL CLEANUP LEVELS FOR ACTIVE REMEDIATION

Contaminant Cleanup Levels Throughout the Acid Plume
, (dissolved concentrations)

pH pH=65-85

Arsenic 0.05 mg/!

Barium 2mg/l

Cadmium 0.005 mg/l
| Copper 1.3 mg/l

Fluoride 4 mg/l

Lead 0.015 mg/l

Selenium 0.05 mg/l

Nickel 0.1 mg/l

Sulfate* 1500 mg/l

* Once sulfate has reached 1500 mg/I throughout the plume, active remediation may be
discontinued in favor of monitored natural attenuation until su]fate concentrations
throughout the plume reach 500 mg/1.

Nitrate has been deleted as a contaminant of concern since nitrate concentrations have
consistently been well below the groundwater protection limit.

Treatment levels for the reverse osmosis treatment plant have been deleted since the

water treatment plant is operating under a permit with the Utah Division of Drinking
Water.

The method for determining when final cleanup levels have been met will be identified in

the OM&R Plan when the groundwater quality in the plume approaches the final cleanup
levels.

Comments from Utah Department of Environmental Quality

The Ufah Department of Environmental Quality (UDEQ) supports EPA’s decision to
modify the remedy for Operable Unit 2 of the Kennecott South Zone Site.




Public Participation

EPA published a notice in the Deseret News and Salt Lake Tribune newspapers that
described the ESD and its availability for review (under Section 117(c) of CERCLA, 42
U.S.C. Section 9617). While a formal public comment period is not required when
issuing an ESD, EPA and UDEQ provided an opportunity for the public to comment.
Following a 30-day comment period, a responsiveness summary was prepared in
response to comments received. This ESD, and all documents that support the changes
and clarifications, are contained in the Administrative Record of the Kennecott South
Zone Site (under 40 CFR, Section 300.435(c)(2)(1)).

Statutory Determinations

Under CERCLA Section 121, EPA must select a remedy that is protective of human
health and the environment, complies with Applicable or Relevant and Appropriate
Requirements (ARARs), and is cost effective. EPA believes that the modifications to the
ROD for the Southwest Jordan River Valley groundwater plumes are appropriate and the
remedy will remain protective of human health and the environment. The selected
remedy will continue to comply with federal and state requirements that are applicable
and relevant and appropriate to the remedial action. This ESD does not fundamentally
change the remedy and is cost effective. ‘

Section 121 also states that EPA must select a remedy that uses permanent solutions,
alternative treatment technologies, or resource recovery technologies to the maximum
extent practicable. In addition, CERCLA prefers remedies that include treatment that
permanently and significantly reduces the volume, toxicity, or mobility of hazardous
waste as a principal element of the remedy. The selected remedy uses treatment as a
principal element in remediation of the aquifer and meets the statutory requirement.
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