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RECORD OF DECISION
KENNECOTT SOUTH ZONE OPERABLE UNIT 2

S O U T H W E S T JORDAN RIVER V A L L E Y GROUND W A T E R P L U M E S
PART 1: D E C L A R A T I O N

A. S i t e N a m e and Locat ion
T h i s Record of Decision covers Operable Unit 2 (Southwes t J o r d a n River V a l l e y Ground
Water Plume s) of the Kennecott South Zone S i t e , propo s ed for the NPL in 1994.
Operable Unit 2 is located in Salt Lake County, Utah, and encompasses the groundwater
beneath all or port ions of the municipali t ie s of West J o r d a n , S o u t h Jordan, Riverton,
Herriman, and port ions of unincorporated Sal t Lake County. The CERCLIS ID is
UTD000826404.

B. S t a t e m e n t of Basis and Purpos e
T h i s decision document presents the Selec t ed Remedy for the Kennecott South Zone
Operable Unit 2 S i t e in Salt Lake County, Utah, which was chosen in accordance with the
Comprehensive Environmental Response, Compensation and Liabi l i ty Act (CERCLA), as
amended by the S u p e r f u n d Amendments and Reauthorization Act (SARA), 42 U . S . C . §§
9601 et. seq, and, to the extent practicable, the National Contingency Plan (NCP), 40
C.F.R. Part 300. T h i s decision is based on the Administrative Record f i l e for this site.
The S t a t e of Utah concurs with the S e l e c t e d Remedy. Their concurrence is based upon
the b e l i e f that the remedy will benefit the pub l i c within the a f f e c t e d area and begin to
protect pub l i c health and the environment.

C. Asse s sment of S i t e
The response action selected in this Record of Decision is necessary to protect the publ i c
health or we l fare or the environment f r om actual or threatened releases of hazardous
substances and po l lu tan t s or contaminants into the environment.

D. Descr ip t i on of Se l e c t ed Remedy
The selected remedy for Operable Unit 2 (Southwes t J o r d a n River Val l ey 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 (Butter f i e ld Creek), OU4 (Large Bingham Reservoir), OU5 (ARCO T a i l s ) , OU6
(Lark T a i l i n g s and Waste Rock), OU7 ( S o u t h J o r d a n Evaporation Ponds), OU10
( C o p p e r t o n S o i l s ) , and OU17 (Bastian Area).



For purpo s e s of c lar i fy ing agency authority over the cleanup operations of this action, the
agencies p lan on using a joint CERCLA and S t a t e NRD approach. The cleanup strategy
presented within the text of this ROD is concerned primarily with the acid plume in Zone
A, under CERCLA authority. EPA maintains the right to intervene in the cleanup of the
s u l f a t e plume in Zone B, if it is not addressed s u f f i c i e n t l y by the S t a t e NRD action. The
S t a t e 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 f o o tno t e at
the bottom of page 28.)
The performance s tandards for the selected remedy include achieving the primary drinking
water standards in the aquifer of Zone A at the Kennecott p rop er ty 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
s u l f a t e while monitored natural attenuation is used to achieve the S t a t e of Utah primary
drinking water standard for s u l f a t e at 500 ppm. The water treated and delivered for
municipal use must achieve all drinking water standards of the S t a t e of Utah, as a
requirement of both the CERCLA action and the Natural Resource Damage (NRD)
se t t lement between the S t a t e of Utah and Kennecott Utah C o p p e r Corporation. The
per formance standard for treatment residuals as measured at or be fore the end of the
tailings p i p e is demonstration that the tailings/treatment residuals combination meets the
characteristics of non-hazardous waste.
The selected remedy involves treatment and containment of contaminated ground water
plumes. The principal threats which caused the ground water contamination have been
addressed in previous actions or are contained under provisions of a Utah Ground Water
Protection Permit.
The selected remedy contains the f o l l o w i n g elements:
• Continuation of source control measures as administered through the S t a t e of Utah

Ground Water Protection Program.
Prevent human exposure to unacceptably high concentrations of hazardous
substances and/or p o l l u t a n t s or contaminants by limiting access to the
contaminated ground water. Inst i tu t ional controls include purchases of land,
purchases of water r i g h t s , limiting dr i l l ing of new wells and increased pumping of
nearby old well s as approved (on request) and administered through the S t a t e of
Utah S t a t e Engineer (Division of Water Rights).
Prevent human exposure to unacceptably high concentrations of hazardous
substances and/or po l lu tant s 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 p r o p e r t i e s up to municipal drinking



and/or secondary supp l i e s , and/or mod i fy ing 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 s u l f a t e or l e s s), pump and treat the waters to
provide a hydraulic barrier to fur ther plume movement while providing treated
water for municipal use. The treatment technology for the barrier well waters is
reverse osmosis.
W i t h d r a w the heavily contaminated waters f rom the core of the acid plume in Zone
A and treat these contaminated waters using pretreatment with n a n o f i l t r a t i o n or
equivalent t e chnology, f o l l o w e d by treatment with reverse osmosis to provide
drinking qual i ty water for municipal use.
Monitor the p lume to f o l l o w the progress of natural attenuation for the port ions of
the Zone A plume which contain s u l f a t e in excess of the state primary drinking
water standard for s u l f a t e (500 ppm s u l f a t e ) .
Disposal of treatment concentrates in existing p i p e l i n e used to slurry ta i l ings to a
tai l ings impoundment prior to mine closure.
Development of a post-mine closure p lan to handle treatment residuals for use
when the mine and mill are no longer operating.

E. S t a t u t o r y Determinations
The selected remedy is protect ive of human health and the environment, complies with
F e d e r a l and S t a t e requirements that are a p p l i c a b l e or relevant and a p p r o p r i a t e to the
remedial action, is c o s t - e f f e c t i v e , and utilizes permanent solutions and alternative
treatment t echnologie s to the maximum extent practicable.
T h i s remedy also s a t i s f i e s the s tatutory preference for treatment as a principal element of
the remedy (i.e., reduces the toxicity, mobility, or volume of hazardous substances,
po l lu tan t s , or contaminants as a principal element through treatment).
Because this remedy will result in hazardous substances, p o l l u t a n t s , or contaminants
remaining on-site above levels that allow for unlimited use and unrestricted exposure, a
statutory review will be conducted within f iv e years a f t e r initiation of remedial action to
ensure the remedy is, or will be, protective of human health and the environment.



ROD Data C e r t i f i c a t i o n C h e c k l i s t
The f o l l o w i n g information is included in the Decision Summary section of this Record of
Decision. A d d i t i o n a l information can be found in the Adminis trat ive Record f i l e for this
site.
• Chemicals of concern and their respective concentrations, pages 44-45.

Baseline risk represented by the chemicals of concern, pages 48-49.
• Cl eanup l eve l s established for chemicals of concern and the basis for these level s ,

pages 88-89.
How source materials constituting principal threats are addre s s ed , page 19.

• Current and reasonable anticipated future land use assumptions and current and
potent ial fu ture beneficial uses of ground water used in the baseline risk
assessment and ROD, pages 40-42.
Potential land and ground water use that will be available at the site as a result of
the S e l e c t e d Remedy, page 42.

• Estimated cap i ta l , annual operation and maintenance (O&M), and total present
worth costs, discount rate, and the number of years over which the remedy cost
estimates are p r o j e c t e d , pages 83-87.
Key f a c t o r ( s ) that led to selecting the remedy (i.e., describe how the Se l e c t ed
Remedy provides the best balance of t r a d e o f f s with respect to the balancing and
m o d i f y i n g criteria, h igh l igh t ing criteria key to the decision), pages 73-79.



G. A u t h o r i z i n g S i g n a t u r e s
The f o l l o w i n g authorized o f f i c i a l s at EPA Region VIE and the Sta t e of Utah approve the
selected remedy as described in this Record of Decision:

Max H. Dodson
Assi s tant Regional Admini s trator
O f f i c e of Ecosystems Protect ion and Remediation
U. S. Environmental Protection Agency, Region VIII

Date

Diahne R. Nie l s on , Ph.D.
Executive Director
Utah Department of Environmental Quality

Date



PART 2: DECISION SUMMARY
A. S i t e name, Locat ion, and Brief Descr ipt ion

The Kennecott S o u t h Zone S i t e , p r opo s ed for the NPL in 1994 ( C E R C L I S ID
UTD000826404), is located in southwestern Salt Lake County, Utah, and covers all or
por t ions of the munic ipal i t i e s of West J o r d a n , S o u t h J o r d a n , Riverton, Herriman, and
unincorporated Salt Lake County. The lead agency for this CERCLA action is the U. S.
Environmental Protec t ion Agency (EPA), suppor t ed by the S t a t e of Utah Department of
Environmental Quality (UDEQ). Cleanup f u n d i n g will be provided by the re sponsible
party. T h i s action addresses ground water problems caused by over a century of mining
activities at the site.
The Kennecot t South Zone site is located about 10 miles to the southwest of Salt Lake
City, Utah. Mining began at the site in 1863 and has continued ever since. Wast e
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 Val l ey , which was then large ly ranch and farm land. Now suburbs have
f i l l e d the val l ey near Salt Lake City. Miners also discovered that addi t ional minerals could
be obtained by spraying their waste dumps with water. The wastes contained s u l f i d e s
which reacted with the water to form sul furic acid. The acid leached minerals f rom the
waste rock. The miners then col lec ted the metal bearing acidic waters as they emerged at
the toe of the waste dumps. Later on, miners realized that the preemptive add i t i on of
acidic water would ac tual ly increase mineral content of the leachate.
The collection system allowed substantial acid waters, laden with metals and su l fa t e s , to
escape and contaminate the ground water. T h i s has rendered a large area of the ground
water useless for drinking water, a serious matter in the semi-arid West.
The Kennecott S o u t h 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 propos ed action at the Kennecott S o u t h Zone site involves Operable Unit 02, the
ground water operable unit. S u r f a c e contamination was addressed by other actions. An
area map showing Operable Unit 02 study area and its r e la t i on sh ip to nearby mining
activities is given in Figure 1 (Figure 1-1, f rom the Remedial Inves t igat ion Report).
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B. S i t e H i s t o r y and Enforc ement Act iv i t i e s
Mining activities began in the Oquirrh Mountains of Utah in 1863. Early miners recovered
mainly g o l d , silver, l ead, and zinc but noticed extensive d e p o s i t s of low grade c opper ore
also. The leaching of c o p p e r into Bingham Creek was noted as early as 1885 by
government geo log i s t s . T h e y observed that water which ran or perco lated along the
copper ore body contained copper su l fa t e resulting from the oxidation of copper pyrites.
At that time, miners made no attempt to recover the very considerable quantity of c opper
running down the canyon.
Later, in 1903, two mining companies, Utah C o p p e r and Boston Conso l ida t ed began

experimenting with mining, mi l l ing and smelting techniques to explo i t the extensive
porphyry c o p p e r d epo s i t s . T h e y deve loped a mining technique known today as open pit
mining in Bingham Canyon and because space was limited for tailings d i spo sa l in the
canyon, the companies built mi l l s 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 b la s t ing the mountain side, later the p i t , to obtain
the ore, and then send the ore to the mill s while dumping the waste rock in nearby gulches.
Was t e rock also contained minerals, but in concentrations too low to recover
economically using mil l ing techniques. It was not long be fore 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 C o p p e r s t a f f admitted that they had doubts
that the company would ever be able to catch all the c o p p e r running to Bingham Creek
f r o m their growing waste rock dumps.
Kennecott Utah C o p p e r Corporat ion [hereaf t er referred to as "Kennecott]") x upgraded
their leach water collection system in 1965 when they installed the unlined Large Bingham
Reservoir on a former tai l ings 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
prec ip i ta t ion plant located ju s t upstream of the reservoir. After recovery of the copper,
the waters, s t i l l 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 lo s s of water f r om the reservoir was 1 million gal lons per
day. Kennecott used this reservoir f r om 1965 to 1991, a period of 26 years. During that
1 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 C o p p e r Corporat ion and other entities using the name
"Kennecott" that were connected with historical activities described in this document.
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time, an estimated 9 .5-16 bi l l ion gallons of highly contaminated waters characterized by
low pH, high metals, and su l fa t e , had escaped into the ground water. Kennecott began to
monitor the ground water downgradient of the reservoir starting soon a f t e r the reservoir
was constructed. In 1991, Kennecott retired the old reservoir, cleaned out the s ludge s and
tai l ings on the bottom, and reconstructed the reservoir. T h i s new reservoir has three
basins, is triple-lined and is equipped with a leak detection system.
Kennecot t also upgraded canals l ead ing to the reservoir and built c u t - o f f walls across
canyon drainages keyed into bedrock to prevent any acid leach waters f rom traveling
underneath the co l l e c t i on system in the alluvial material. Former leakage rates f r om this
source have not been estimated. In the fall of 2000, Kennecott ceased active leaching of
their waste rock dumps , al though f l o w f rom this operation will continue for some time.
Even a f t e r f l o w f r o m the active leaching operations has been f l u s h e d out, mineral-laden
acidic waters will s t i l l come f rom the waste rock d u m p s but this will be the result of rain
or snow f a l l i n g on the dumps (no excess waters or acids are pumped back to the d u m p s to
increase f l o w s or recoveries).
Several other mining activities caused or contributed to ground water contamination.
A l o n g the eastern front of the Oquirrhs are several old mining adit s and tunnels, some of
which continue to discharge waters. The Mascotte Tunnel was original ly driven in 1901
to provide an ore haulage route and drainage outlet f rom several mines in the Bingham
Canyon. Waters i n f i l t r a t i n g this tunnel contained so much c opper that the mine owners
constructed precipi tat ion launders inside the tunnel. Thi s process was enhanced by adding
excess water to the dumps above the tunnel. Active leaching ceased about 1931. Before
Kennecot t began to capture these waters, the waters were used for irrigation. The
Bingham Tunnel was original ly 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 col lec t ion system.
Excess waters f rom Bingham Creek, not known for its pr i s t ine waters, were discharged
into evaporation p o n d s built in the valley to the east beginning in the 1930s. T h e s e ponds
were ini t ia l ly not l ined, had gravel bottoms, and the water was not treated. Although the
water certainly d i s a p p e a r e d , evaporation 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 be fore discharge. The surface wastes in the f o o t p r i n t of the p o n d s
were removed or consolidated and capped in 1994. The ground water plume emanating
from this f a c i l i ty is being addressed as part of the separate Natural Resources Damage
(NRD) settlement between Kennecott and the S t a t e of Utah.
Invest igations regarding the ground water contamination began in 1983. A f ive year study
launched in response to the S t a t e of Utah Natural Resources Damage Claim started in
1986. A Focus ed F e a s i b i l i t y S t u d y began in 1992 under CERCLA authority to quickly



eliminate alternatives that were not f e a s i b l e and/or were not cost e f f e c t i v e . The Remedial
I n v e s t i g a t i o n / F e a s i b i l i t y S t u d y (RI/FS) began in 1995 under provisions of a Memorandum
of Under s tanding ( 1 9 9 5 ) between EPA, the S t a t e of Utah, and Kennecott . The NRD
settlement was also reached in 1995. The RI/FS document was submitted in 1998,
al though addi t ional experiments relating to remedial design (RD) are on-going and will be
c ompl e t ed during RD. Several treatment t echnologie s were tested using p i l o t p lant s
beginning in 1996 through the present. A p lan to s a t i s f y the provisions of the Natural
Resources Damage (NRD) settlement was presented to the S t a t e Trus t e e for Natural
Resources in December of 1999. The p lan is currently undergoing f inal revisions.
S i g n i f i c a n t enforcement actions (involving OU 02) are l i s t ed in the f o l l o w i n g table:

S U M M A R Y OF OU2 E N F O R C E M E N T ACTIVITIES

Date Action
Utah Department of H e a l t h f i l e s a complaint
against Kennecott in Federal Court seeking
damages under NRD provisions of CERCLA.

S t a t u s
1986 Trial put on hold while the

parties co l l e c t ed more
information about the extent
of contamination. The study,
cal l ed the F i v e Year S t u d y ,
was not f o r m a l l y comple ted.

1990 S e t t l e m e n t reached between Kennecott and
Utah Department of Environmental Quality. A
propo s ed consent decree was l odged with
Federal Court.

A f t e r substantial negative
comment during the public
comment period, the Federa l
District Court rejected the
Consent Decree. A p p e a l s to
both the Court of A p p e a l s
and the Supreme Court were
unsuccessful in overturning
the reject ion.

1991 EPA opens site-wide remediation Consent
Decree negotiations.

Nego t ia t i on s fa i l in late 1993;
there are too many unknowns
for both parties.

1994 EPA proposes the Kennecott South Zone for
t h e N P L .

The site is still proposed for
t h e N P L .
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Date
1995

Action
After substantial changes and inclusion of water
purveyors in the negotiations, a new consent
decree for the NRD claims of the state trustee
was l odg ed in Federa l Court.

Status_____________
U p o n agreement of the three
parties , the Consent Decree
(CD) was entered by the
Court. The CD established a
trust fund s u f f i c i e n t to f inance
a remedial projec t to s u p p l y
treated water through the
replacement and/or
restoration of the lost
resource. Kennecott can
a p p l y for monies f r om the
trust fund if s p e c i f i c criteria
are met. A plan for use of
these f u n d s was submitted to
the state trustee in late 1999.

1995 EPA, Kennecott and UDEQ sign a
Memorandum of Understanding which required
Kennecott to p e r f o r m an RI/FS at OU2 (along
with other c l eanups) in exchange for EPA
taking no further action regarding final NPL
l i s t ing.

The RI/FS for OU2 required
by the MOU was submitted
by Kennecott in March, 1998.

EPA has approached Kennecott Utah C o p p e r Corporation, a wholly owned subsidiary of
Rio T i n t o , as a p o t e n t i a l l y re sponsible party for OU2. S p e c i a l Not i c e l e t t er s have not been
issued.
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C. Communi ty P a r t i c i p a t i o n
Community par t i c ipa t i on for this operable unit began in 1992 when a Technical Review
Committee was formed which included scientists and engineers f r om federal agencies,
state agencies, local county and municipal governments, water purveyors,
environmentalist s , 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 progres s reports, and discuss issues regarding the treatment alternatives. Future
water use needs and land use trends were also discussed during these meetings. A
Technical Assi s tance Grant (TAG) was awarded to a citizen group, Herriman Residents
for Responsible Reclamation (HRRR). They were also active partic ipants in the Technical
Review Committee.
The Community Partic ipation Plan for the site was outlined in 1991, but was augmented
with more de ta i l ed p l a n s for each clean up action. For the ground water operable unit, a
mailing list of 2000 private and public well owners was deve loped. Fact sheets, br i e f ing s ,
site tours, and open houses were scheduled p e r i o d i c a l l y throughout the p r o j e c t . 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. T h i s information was used during RI/FS scoping.
The RI/FS reports, a companion Natural Resource Damage p r o p o s a l , and the CERCLA
Proposed Plan were made available to the pub l i c on August 1, 2000. The s e documents
are located at the City R e c o r d e r ' s O f f i c e in West J o r d a n City Hall, the o f f i c e s of Utah
Department of Environmental Quality in Salt Lake City, and at the S u p e r f u n d Records
Center in the EPA Region VIII o f f i c e in Denver. The notice of availabili ty 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 br i e f ed and a site tour for elected o f f i c i a l s and the media within the Salt
Lake V a l l e y was held on July 26, 2000. The problem and propo s ed plan received
extensive media coverage in both local newspapers and on at least one TV station. An
open house was held at the o f f i c e s of Utah Department of Environmental Quality in Salt
Lake City. T h i s format gave citizens an oppor tuni ty to ta lk with pro j e c t pr inc ipal s . The
pub l i c 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
pub l i c included potent ial impacts of the projec t on other water rights holders, water uses,
and costs to municipal and private water customers.
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D. S c o p e and role of op e rab l e unit or response action:
When proposed for l i s t ing on the NPL, the Kennecott propert ie s were divided into two
zones (Kennecot t South Zone and Kennecott N o r t h 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 f u n c t i o n a l l y connected via several p i p e l i n e s , roads, and rail lines. For example,
wastes produced by K e n n e c o t t ' s Copper t on Concentrator located in the S o u t h Zone are
slurried to a tailings pond in the North Zone. Waters generated in the North Zone are sent
by p ip e l in e to the S o u t h Zone for use during the processing of the ore. For this reason,
activities in either site can a f f e c t operations at both sites. There are 22 Operable Units
within the Kennecott sites.
In general, because the overall site is so large, a step-wise site cleanup strategy was
implemented by EPA, the S t a t e of Utah, and Kennecott , as generally outlined in the site-
wide Memorandum of Under s tanding of 1995. F i r s t , CERCLA removal authorities were
used to cleanup surface wastes. T h e s e actions started in 1991 and are e s s ent ial ly comple t e
in 2000. Second, CERCLA remedial authority as well as the Sta t e of Utah NRD authority
will be used to cleanup ground water. F i n a l l y , the S t a t e of Utah permitting authorities, in
particular, Ground Water Protection Program Permits, will be used to oversee routine
operations and maintenance of the remedies.
The de s cr ip t ions of operable units related to OU2 and the status of each are given in the
table below:

KENNECOTT OPERABLE UNITS (Related t o OU2)

O U N o .
OU1

OU2

Description and relat ionship to OU2
S u r f a c e contamination in Bingham Creek and
f l o o d plain. A potential former source of
groundwater contamination to OU2.

Groundwater plumes in the South Zone
1 . Zone A, the acid plume.

S t a t u s
Cleanups completed by three
removal actions, one fund
l ead, two PRP enforcement
actions. Final ROD issued
1998. Two Consent Decrees
with the two PRPs were
entered in 1999.
RI/FS work completed in
1998. T h i s is the subject of
this Record of Decision.
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O U N o . Descript ion and re lat ionship to OU2 S t a t u s
OU2 Ground water plumes in the South Zone

2. Zone B, the s u l f a t e plume.
S t a t e / K e n n e c o t t NRD
Consent Decree entered in
1995. Plan submitted to
trustee in Dec. 1999.
Approval pending.

OU3 S u r f a c e contamination in B u t t e r f i e l d Creek and
f l o o d p la in. A po t en t ia l source of groundwater
contamination to OU2.

C l e a n u p s completed by three
removal actions, two PRP
enforcement actions, one
mixed fund ing . Final ROD to
be issued 2001.

OU4 The Large Bingham Reservoir. T h i s reservoir
leaked about 1 MOD into the underlying
aquifer. The reservoir was the most serious
source of groundwater contamination to OU2
(Zone A).

Old reservoir retired and
cleaned under AOC. Anew
lined reservoir went into
service in 1994. Final ROD
issued 1998. The site was
included in the OU1 Consent
Decree of 1999.

OU5 ARCO T a i l s . Surface contamination produced
by non-Kennecott mines in Bingham Canyon.
Degree of contribution of groundwater
contamination unknown. The site is
immediately downgradient f rom the Large
Bingham Reservoir and is above some of the
highest concentrations in the groundwater.

Cleanup completed under
terms of a UAO about 1997.
Final ROD issued 1998.
Consent Decree entered for
O&M 1999.

OU6 Lark Waste Rock and T a i l i n g s . S u r f a c e
contamination produced by mines and mill s
near the former town of Lark, Utah. A known
source of groundwater contamination to OU2.

Cleanups comple t ed under an
AOC, 1994. Final ROD to be
issued 2001.

OU7 S o u t h J o r d a n Evaporation Ponds. S u r f a c e
contamination produced by di spo sa l of mine
waters from Bingham Canyon. The ponds
were the second major source of groundwater
contamination to OU2 (Zone B).

Cleanups completed under an
AOC 1995. Final ROD to be
issued 2001.

OU10 C o p p e r t o n S o i l s . Contamination not severe
enough to warrant action.
Final ROD issued 1998.
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O U N o . Descrip t ion and re lat ionship to OU2 S t a t u s
OU11 Bingham Canyon. S u r f a c e and subsurface

contamination. A suspected source of ground
water contamination.

With minor exceptions, most
of these sites were buried or
excavated by later mining
operations. No further action
needed. Final ROD issued
1998.

OU12 Easts ide Col l e c t i on System. T h i s system was
constructed to recover acid leachate from mine
dump leaching operations. A source of
groundwater contamination.

The system was reconstructed
in 1993-1996 under
provisions of a state
groundwater permit.

OU16 Bingham Canyon U n d e r f l o w . T h i s is a plume
of acidic waters f l o w i n g in the alluvium
underneath Bingham Creek in Bingham
Canyon. A source of groundwater
contamination. A l s o , acidic waters have been
found in bedrock underlying Dry Fork, a
Bingham Canyon tributary. The s ignif icance as
a potent ial source is unknown.

T h i s f l o w was intercepted
through construction of a
c u t o f f wall keyed into
bedrock under the provisions
of a state groundwater
permit. The Dry F o r k
bedrock aquifer is under
investigation by the state
ground water program.

OU17 Bastian area. S u r f a c e contamination result ing
f rom the use of contaminated irrigation water.
The site overlies the groundwater plume
emanating from the Large Bingham Reservoir.

S u r f a c e contamination was
not severe enough to warrant
further action except in an
historic ditch. Cleanups of
the ditch were per formed by
enforcement actions at OU5
andOU6. Final ROD issued
in 1998.

OU15
( N o r t h
Zone)

Magna T a i l i n g s Pond. T a i l i n g s generated by
two mi l l s are stored in this f a c i l i t y at the N o r t h
End. The pond is l ikely to be used as an
integral part of the OU2 action while mining
operations continue.

S u r f a c e discharges f rom the
pond are subject to a UPDES
permit. Sub sur fa c e
discharges are covered under
a state groundwater permit.

OU22
( N o r t h
Zone)

Great Salt Lake. S u r f a c e water body receiving
discharges f rom Magna T a i l i n g s Pond and
other Kennecott waters.

There are no water quality
standards for the Great Salt
Lake at present. Relevant
ecological studies were
performed as a part of the
N o r t h Zone studies.
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O U N o . Description and relationship to OU2 S t a t u s
OU20 Pine Canyon. Kennecott lands on the west

s l op e of the Oquirrhs are a part of the
Kennecott S o u t h Zone. However, drainage is
to the other side of the mountains and this area
is not a source of groundwater contamination
at OU2. Non-Kennecot t owned land in this
area was divested f r om the Kennecott S o u t h
Zone to another p r o p o s e d NPL site,
Internat ional Smel t e r .

Kennecott lands in Pine
Canyon have been given a No
Further Action S t a t u s . As a
part of the newly proposed
areas of Pine Canyon,
negotiations with the other
party for a RI/FS are
underway.

The sequence of c leanups are/were as f o l l o w s :
K E N N E C O T T S O U T H ZONE E N V I R O N M E N T A L C L E A N U P S

Date
(calendar)
1991

1992-1994

1992-1994

1993-1994

1993-1994

Action

Bingham Creek
residential soils

B u t t e r f i e l d Mine
Waste Rock

Large Bingham
Reservoir
Bingham Creek
sediments

Lark Waste
Rock and
T a i l i n g s

Authority

Time Critical
Removal

Time Critical
Removal

Time Critical
Removal
T i m e Critical
Removal

Time Critical
Removal

Problem

F l o o d p lain soils were
contaminated by lead f rom
upstream mining activity. The land
was deve loped for residential use.
H i g h concentrations of lead in
waste rock were l e f t in and
adjacent to Butter f i e ld Creek.
Material s were eroding into the
creek.
Acid leachate leaked from
reservoir into ground water.
H i g h concentrations of lead in
tail ings d epo s i t ed in former creek
channel were continuing to erode
downstream.
H i g h concentrations of lead and
arsenic in tailings were present. In
addition, high concentrations of
s u l f i d e s in waste rock produced
acids leaching into the ground
water.
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Date
(calendar)
1993-1997

1993-1996

1994-1995

1994

1994-2000

1995-1997

1997-2000

1997-1998

1998

Action

ARCO T a i l i n g s

East s ide
C o l l e c t i o n
System,
Bingham Tunnel ,
Mascotte Tunnel
S o u t h J o r d a n
Evaporation
Ponds

O f f - s i t e historic
f a c i l i t i e s

On-site historic
f a c i l i t i e s

Bingham Creek
residential soils

Herriman
residential soil s

B u t t e r f i e l d
Canyon

Bingham Canyon
U n d e r f l o w

Authori ty

T i m e Critical
Removal

S t a t e Ground
Water Permit

Time Critical
Removal

P A / S I - l i k e
investigation

P A / S I - l i k e
investigation

Time Critical
Removal

Time Critical
Removal

Time Critical
Removal

S t a t e Ground
Water Permit

Problem

H i g h concentrations of lead,
arsenic and s u l f i d e s in tai l ings
depo s i t ed in and adjacent to
Bingham Creek eroded
downstream and po t en t ia l ly
leached to ground water.
The co l l e c t ion system is designed
to contain acid leachates coming
from Bingham Mine waste rock
s u l f i d e s . It also co l l e c t s mine
drainage f r om adits.
Waste water set t l ing pond s ludges
were a known source of ground
water contamination via
inf i l trat ion.
S u r f a c e drainages f r om the mining
district were screened for
contamination.
Indiv idua l waste p i l e s were
screened and checked for mobility
into ground or surface waters.
Final clean up of residential soils
contaminated by tail ings in the
f l o o d plain of Bingham Creek.
Residential soils were
contaminated through use of
contaminated mine waters for
irrigation.
T a i l i n g s l e f t by historic ore mill l e f t
in But t er f i e ld Creek were eroding
downstream.
Contaminated f l o w in alluvial
gravels of Bingham Creek
contributed to ground water
contamination in the valley.
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Date
(calendar)
1998

2000

2001

2001-2002

2005

Action

Bingham Creek
surface waste
S o u t h Zone
Ground Water
Butt er f i e ld-Lark
surface waste
Precipi ta t ion
Plant

S i t e W i d e

Authority

Remedial

Remedial

Remedial

Remedial

Remedial

Problem

No Action ROD.

The f o cu s of this ROD, RD/RA
begins 2001.
Inst i tu t ional Control s only ROD is
antic ipated in 2001.
Decommission, demolish, and
clean soils surrounding former
proces s ing plant for leach water.
The plant was closed in 2000.
Construction Comple t e .
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E. S i t e characteris t ic s

1. Conceptual Site Model and Description:

Sources

Contaminated ground water

Human ingestion via wel l s Ecological receptors in the J o r d a n River
via seeps and in f i l t ra t i on .

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 East s ide Co l l e c t i on Sys t em (includes
B u t t e r f i e l d Creek and Bingham Creek under f l ow), and historic tunnels at Lark.
The sources of contaminated ground water in Zone B were leakage f r om the S o u t h
J o r d a n Evaporation Ponds and several non-mining sources. The mining-related
sources have all been addressed by previous response actions.
Contaminated Ground water: For administrative purpo s e s 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
s u l f a t e s exceeding the CERCLA recommended risk based action level of 1500
ppm. The su l fa t e plume (sometimes referred to as the NRD plume) in Zone B
contains waters exceeding the Secondary Drinking Water Standard for s u l f a t e of
250 ppm. For the purpose s of this ROD, the plumes will be described as Zone A
for the acid plume or Zone B for the s u l f a t e 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 s u p p l i e s without blending or treatment. The Zone A acid p lume originates
largely from the Large Bingham Reservoir. The s u l f a t e p lume originates f r om the
South J o r d a n Evaporation Ponds in Zone B and the migration of su l fa t e - laden
ground water f r om Zone A. ( S e e Part i , 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 p e o p l e in the a f f e c t e d area. There are some other
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minor concerns which include using the water for irrigation and stock watering
purposes . The exposure point s are scattered throughout the aquifer at private and
municipal wells.
Ecological receptors: The ground water in this area f l o w s f r om the mountain
recharge areas to the J o r d a n River which is the point of discharge and exposure
point to aquatic organisms living in the river. The Jordan River near the a f f e c t e d
area is c l a s s i f i e d as a cold-water f i shery. The discharge of treatment brines is a
potent ial problem for the Great Salt Lake ecology.

2. Overview of the site:
Size of the site: The contaminated ground water underlies a 72 square mile area.
The core of the acid p lume is about 2 square miles in size.
Geographical and topographical information: The site is located in the Southwest
portion of the J o r d a n River Valley. On the western edge of the site is the Oquirrh
Mountain Range which has been an important mining area in the S t a t e of Utah
since 1863. Several creeks begin in these mountains and his torical ly f l o w e d
toward the east and the Jordan River. These creeks include Bingham Creek,
Midas Creek, and But t e r f i e l d Creek. T o d a y , because virtually all the water coming
from the mountains is captured for use as industrial or irrigation waters, the creeks
do not f l o w except during rain events. Each of these creeks has an associated
f l o o d p la in, but the size of the current f l o o d p la in is much smaller today than
hi s tor i ca l ly due to the impoundment of these waters. Buried channels of these
creeks o f t e n serve as pre f erent ial f l o w pathways for subsurface waters.
Because of the availability of water during historic times, several farming
communities were f o u n d e d along the creeks. W i t h the growth of urban
development in Salt Lake Val l ey , most of these communities are now suburban in
character and are part of the Salt Lake City Metropo l i tan area. The Cities of West
J o r d a n , S o u t h J o r d a n , and Riverton, and the Town of Herriman overlay the
contaminated ground water.
Except in and near the mountains, the valley f l o o r is relatively f l a t , gently s l op ing
toward the J o r d a n River. There are some wetlands adjacent to the J o r d a n River at
the eastern boundary of the site. The wetlands are fed by seeps originating f rom
the shallow aquifer. In addit ion, several of the cities along the Jordan River are
considering wetland restoration p r o j e c t s in this area.

3. Surface and subsurface features:
Proceeding from west to east, surface f ea ture s in the Oquirrh Mountains and
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f o o t h i l l s inc lude mining operations of the Kennecott Utah C o p p e r Corporat ion and
remnants from historic mining activities. The fa c i l i t i e s which were implicated in
ground water contamination are described later. A d j a c e n t to the mountains is a
band of agricultural lands either owned by Kennecott and leased to farmers or
privately held. Over the eastern edge of the site are three cities. In addition,
transecting the site f r om north to south are several irrigation canals which
transport Utah Lake water and J o r d a n River water inland for use by farmers and
residents for irrigation of lawns, crops, and gardens. Subsurface features are
large ly associated with infrastructure of the cities, such as sewers, water lines, gas
station tanks, etc. The overlying munic ipal i t i e s have associated residential and
commercial zones, some of which have private wells. Some of the municipalities
have municipal or private water, company well f i e l d s for the product ion of water.
Areas of archaeological or historical importance'. There are numerous areas of
historical s ignif icance including the mining dis tric t i t s e l f and early structures built
by the Pioneers who se t t led here beginning in 1847. Areas of historical
s igni f i cance would not be a f f e c t e d by the propo s ed action.

4. Sampling strategy:
S a m p l e s of ground water were co l l e c t ed 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 r e l i e f , and provide early warnings
should municipal water suppl ie s be threatened. S a m p l e s 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 pi lo t te s t ing 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 f rom operating f a c i l i t i e s is occurring.
Many of the wells were used in a multivariate s tat i s t ical approach for the
determination of background concentrations. Some were used for i s o top i c tracing
and age dating purpose s .
All private and municipal wel l s were monitored at least once. W e l l s close to the
sources were monitored quarterly and others les s frequently. The historic database
on ground water quality dates back to the early 1960s, but most of the wells were
in s ta l l ed in the late 1980's. Several of the recently in s ta l l ed wells in the heart of the
plume have complet ions at mul t ip l e depths so that water from d i f f e r e n t layers in
the aquifer can be sampled f rom one well. ( S e e RI/FS for fur ther d e t a i l s . )
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5. 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 runo f f from the
Bingham Canyon open pit mine. It also contained water associated with waste
rock dump leachate, and f l o w s f rom Bingham Creek.
The former Large Bingham Reservoir was constructed in 1965, and retired f r om
service in 1991. It is suspected that during the entire history of the operation of
this reservoir, leakage rates to the underlying aqui fer averaged about 1180 gpm
( a p p r o x i m a t e l y 1 million gal lons per day). The waters in the reservoir were
characterized by low pH, high metals, and very high su l fa t e , all characteristic of
acid rock drainage. T h i s area was des ignated OU4 of the Kennecott S o u t h Zone
site. The sludges, tail ings, and underlying soils were removed in 1992-1993 and a
new lined reservoir with three basins was constructed in 1994-1995. The cleanup
was per f ormed under CERCLA removal authorities and provisions of a state
ground water permit.
Another source of ground water contamination in Zone A was Bingham Canyon
alluvial f l o w , sometimes referred to as Bingham Creek under f low. In Bingham
Canyon, the f l o w of Bingham Creek is only par t ia l ly at the surface. A substantial
f l o w travels in the alluvium at the interface between the bedrock and the channel
alluvium. The s e waters are also characterized by low pH, high metals, and high
s u l fa t e . Recent data suggests that this f l o w discharged into the principal aquifer at
a rate of at least 300 gpm. Kennecott in s t a l l ed some wel l s to intercept this f l o w in
1989 (not entirely s u c c e s s f u l ) , and in 1996 built a c u t o f f wall at the mouth of the
canyon keyed into bedrock to capture the total f l ow. The degree to which f l o w in
the bedrock goes underneath the c u t o f f wall is unknown. T h i s work was
per formed 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 C o p p e r t o n Cemetery. It was built in 1984 and used until 1987.
It served as a lime treatment basin for treatment of acid waters f rom the Bingham
Canyon Mine and N o r t h Ore Shoot. It had a gravel bottom and leaked at an
estimated rate of 2000 gpm. The water was generally alkaline, but had elevated
s u l f a t e s and TDS. The bottom sediments contained elevated arsenic. T h i s pond
was retired f r om 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 contamination in Zone A includes the waste rock
dumps and East s ide Leachate Col l e c t ion System. Early miners noticed that acidic
copper-laden waters were produced when rain water came in contact with s u l f i d e s

22



incorporated within the waste rock dumps . The s u l f i d e s were oxidized to form
s u l f u r i c acid and the acid then leached metals out of the waste rock. ( N o t e : 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 t o p s 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 East s ide Dumps. The system
was upgraded in around 1982 using ponds and concrete ditches. Beginning in
1991, the co l l e c t ion system was again upgraded to install c u t o f f wal l s at gulches
keyed into bedrock in order to capture any u n d e r f l o w through the alluvium. The
volume of acid waters escaping or eluding the capture system have not been
es t imated. Preliminary data suggest that in certain areas (Dry F o r k and Bingham
Canyon) acid leachate has penetrated into the bedrock aquifer. T h i s potent ial
source of contamination is currently under investigation as part of the Utah
Ground Water Protect ion Program.
A known source of contamination in Zone A was acidic discharges f r om historic
mine tunnels located along the east side of the Oquirrh Mountains. An area of
poor quality groundwater is located downgradient of the por ta l s of two tunnels in
the old Town of Lark. The Mascot t e Tunnel was or ig inal ly constructed in 1902-3
to access the ore body in the Oquirrh Mountains. It was also used as an ou t fa l l for
waters i n f i l t r a t i n g into the mines. Water was pumped from the various s h a f t s into
the tunnel. At one time, the waters contained enough metals that the miners set up
metals recovery launders within the tunnel i t s e l f . The water was discharged into
the area of the Lark Tai l ing s dump until 1942. At that time a pond was
constructed (Mascot t e Pond) and the water was used for irrigation. During active
pumping of the s h a f t s serviced by the tunnel, f l o w 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
f l o w is 600 - 1000 gpm and is now routed into the East s ide Leachate Co l l e c t i on
Sys t em described earlier.
A potential 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 po t en t ia l source of ground water contamination for Zone A located in the
Lark area was the Lark T a i l i n g s and Wast e Rock site. T h i s area was used as a
d i s p o s a l site for tai l ings 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 f l o w rate. In 1993, the tailings with high metals were relocated to the
Bluewater Reposi tory and the waste rock was relocated to K e n n e c o t t ' s main
waste rock dumps (behind the East s ide C o l l e c t i o n System). There is one seep in
the Lark T a i l i n g s area which had moderately contaminated water. The seep is
used for experimentation using ar t i f i c ia l we t lands for treatment of high s u l f a t e
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 issued.
Another potent ial source of contaminated water in the vicinity of Bingham Creek
area was the ARCO T a i l i n g s (also cal l ed C o p p e r t o n T a i l i n g s and Anaconda
T a i l i n g s ) . This , s er i e s of ta i l ings impoundments were constructed around 1910 to
capture t a i l ing s f r om mining and mil l ing operat ions of the Utah A p e x operations
located in Bingham Canyon. Tai lwater s were used by local farmers for irrigation
purposes. The impoundments were located immediately downgradient of
K e n n e c o t t ' s Large Bingham Reservoir. The ta i l ing s did have the potent ial to
generate acid waters, but it is unknown how much acid waters made it to the
underlying aquifer. Thi s 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 S o u t h Zone.
The major source of ground water contamination in Zone B was the Sou th J o r d a n
Evaporation Ponds. Thes e p o n d s were used intermittently f r om 1936 to 1986 to
di spo s e of excess water from Bingham Canyon. The waters were acidic and high
in su l fa t e . The original pond s were not lined and had sand and gravel bottoms.
During the later period of operations, some of the pond s were lined and waters
were treated with lime be fore d i s p o s a l . I n f i l t r a t i o n rates varied depending on the
amount of water in the ponds. Estimates of 150 gpm to 1110 gpm have been
propo s ed . The pond s were retired f rom service in 1986. The ditches l eading to
the pond s were cleaned as a part of the Bingham Creek removal action in 1992 and
the s ludge s remaining in the ponds were addressed as part of the S o u t h J o r d a n
Evaporation Pond Removal Action during the 1994-1997 time frame. T h i s area is
OU 07 of the Kennecott South Zone.
Because the mining activities in the area have been ongoing since 1863 and
continue today, the sources of ground water contamination from these activities
were numerous. An intensive e f f o r t to contain or remove these sources was the
f irs t order of business at the Kennecott South Zone site. Currently, with the
potent ial exception of Dry F o r k bedrock contamination, all of the above known
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and po t en t ia l 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 runo f f f r o m urban areas. For the purpo s e s of this action, the non-
mining sources are considered to be part of the "background".

6. 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 f rom
mining activities, the chemicals of concern are largely inorganic chemicals,
par t i cu lar ly metals and su l fa t e s . The metals are mobile and toxic; some are
carcinogenic, and others non-carcinogenic. Mobi l i ty of the metals and s u l f a t e s 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 p lume
(the subject of this Record of Decision) and the s u l f a t e p lume (being addressed in a
separate Natural Resources Damages set t lement). See also Part 1, Declaration, for
a discuss ion of the authorities and their role in the combined response.
Quantity/volume of-waste: The Remedial Investigation estimated the volume of
contamination using d i f f e r e n t criteria. A summary table f o l l o w s :

VOLUME OF CONTAMINATED GROUND W A T E R (Zone A)

Contamination range
Sulfate concentrations > 1500 mg/1

Bingham Reservoir Area
Remaining areas

S u l f a t e concentrations> 20,000 mg/1
p H < 4 . 5

Volume (acre-fee t)
171,000
168,000

3,700
19,000
54,000

Concentrations of Chemicals of Concern: The chemicals of concern are d i f f e r e n t
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 f o l l o w i n g table (information f rom the RI/FS):
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CONCENTRATIONS OF CHEMICALS OF CONCERN
(Downgradient of the Large Bingham Reservoir, all da ta)

Chemicals of concern

Arsenic
Barium
Cadmium
Chromium
C o p p e r
F l u o r i d e
Lead
Nitrate
Selenium
Nickel
Aluminum
Chlor ide
C o p p e r
F l u o r i d e
Iron
Manganese
PH
Silver
S u l f a t e
T D S
Zinc

Drinking water
standard (primary or
secondary) mg/1

0.05
2
0.005
0.1
1.3 (action l ev e l)
4
0.015 (action level)
10
0.05
0.1 (Utah)
0.05 - 0.2(secondary)
250(secondary)
1.0 (secondary)
2.0 (secondary)
0.3 (secondary)
0.05 (secondary)
6.5 -8.5 (pH units)
O.lO(secondary)
250 (secondary)
500 (secondary)
5 (secondary)

Max. concentration in
acid plume
(downgradient of
Large Bingham Res.)
4.1
0.9
9.34
0.99
192
16.2
0.85
4.5
0.9
850
4690
539
192
16.2
1222
1100
2.6 (minimum pH)
0.24
59,000
77,574
544

Ratio
(acid p l u m e / s t a n d a r d )

82
0.45
1868
9.9
147
4.05
56.6
0.45
18
8500
23450 - 93800
2.1
192
8.1
4073
22000
7943
2.4
236
155
109
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RCRA hazardous-wastes: EPA is not making any determination on the Bevill
Exempt status for the ground water or treatment residuals at this time. ( S e e
f o o t n o t e at end of S t a t e ARARs discus s ion in A p p e n d i x A.

7. Description of the location of contamination and known or potential routes of
migration.
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
Inves t iga t ion Report). As mentioned previously, there are two main plumes of
ground water contamination. The western plume, sometimes also known as the
acid p lume 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 f inger s of contamination originating near the toe of
the waste rock dumps in various gulches including Bluewater I Gulch, Bluewater
II Gulch, Bluewater Gulch, Midas Gulch, Keystone Gulch (near the Bingham
Tunnel p o r t a l ) , North C o p p e r Gulch, C o p p e r Gulch, Yosemite Gulch, and two
gulches in But t er f i e ld Canyon.
The d e p t h to ground water ranges f r om 50 to 400 f e e t 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 fee t of the principal aquifer on average. In the Lark area (the
f i n g e r of contamination starting near the Bingham T u n n e l ) the contamination is in
the top 50 to 150 f e e t of the principal aquifer.
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). Thi s f igure demonstrates su l fa t e concentrations. In
general, the low pH and high metal concentrations are located in the areas
designated by reds and orange on this f igure . T h i s port ion is the core of Zone A.
Most of this plume originated f r om leakage, from the Large Bingham Reservoir.
Minor sources were leaks from the dumps (shown as f i n g e r s 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 p lume to the east is characterized by lower s u l f a t e concentrations
with only a few hot spo t s of metals and low pH. T h i s plume is known in various
documents as the su l fa t e plume, the NRD plume and Zone B. The major source
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of s u l f a t e contamination in this area is the S o u t h J o r d a n Evaporation Ponds. It is
this area which is being addressed primarily using the Natural Resources Damage
Sett lement. 2

Both of these plumes were modeled in the RI/FS and the NRD Set t l ement
proposal to predict the migration of the plumes under d i f f e r e n t scenarios. An
example of one such scenario is given in Figure s 3, 4, and 5 (Figures 5-9, 5-10 and
5-11 f rom the Remedial Inves t igat ion Report), T h e s e f i gur e s give the migration
predict ions assuming no action and illustrates the movement of s u l f a t e in 25 years,
50 years, and 150 years. In general, the plumes continue to move to the east,
away from the mountains toward the J o r d a n River.
The model result s point out three areas of concern to the agencies. (1) A f t e r 50
years, the acid plume has reached the West J o r d a n municipal well f i e l d , the major
source of water for the city. (2) A f t e r 150 years, high concentrations of s u l f a t e
begin to approach the f l o o d p l a i n of the J o r d a n River present ing a threat to the
aquatic ecology of the river. (3) The highest concentrations of contaminants in the
plume will move off existing Kennecott property a f t e r 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 provisions
should CERCLA RD/RA activities hi Zone A be i n s u f f i c i e n t .

28



I L F A T E C O N C E N T R A T I O N

2] S04 250-500 m g / L
H S04 500-1,000 m g / L
§ S04 1,000-1,500 m g / L
2) S04 1,500-2,000 m g / L
[] S04 2,000-5.000 m g / L
|] S04 5,000-10.000 m g / L

B S04 10.000-15,000 m g / L
| S04 15,000-20,000 m g / L

S04 >20,000 m g / L

K E N N E C O T TUTAH COPPER
S U L F A T E C O H C t H T R A T K W SuroATto 1»» DATA

S04.SLCO I f i f e t
ROD F i g u r e 2
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Current and potential future surface and subsurface routes of human or
environmental exposure: As i l lus trated previously, mode l ing of the ground water
plumes suggest that the contamination will continue to migrate eastward toward
the J o r d a n 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 f i e l d
depend ing on p u m p i n g rates by West J o r d a n . T h i s could create a potential heal th
threat to the West J o r d a n City residents or cause abandonment of the well f i e l d .
T h o u g h Riverton City has a municipal well f i e l d as we l l , the main source of impact
to this system would be f r om the s u l f a t e p lume in Zone B, the f o cu s of the Utah
NRD action.
A well inventory was conducted during the RI/FS. The inventory located 1688
wells. Of these wel l s 523 were monitoring wells , 559 were in use, and 606 were
not in use, damaged or missing. Of the 559 well s in use, 347 were used for
culinary purpose s (either s o l e ly or in conjunct ion with other uses), and 212 were
used for other purpo s e s such as stock watering, irrigation, commercial. Although
most of these well owners now have access to municipal water supp l i e s , many
continue to use their wel l s for lawns and agricultural uses. The well inventory
represents information for both Zones A and B. Future exposure is poss ible if the
plumes are not contained.
Some preliminary ecological risk calculat ions were per formed to assess ecological
risk. The two p la c e s where the plumes could discharge to surface water bodies are
the J o r d a n River and the Great Salt Lake. In both cases, the current s u l f a t e inputs
are minor in comparison to the s u l f a t e already present in these water bodies. N o t e
that this describes the current condition, not the fu ture threat which modeling
sugges t s might occur in 150 years (see later discussion). At that time, s u l f a t e
loading from ground water could have a significant impact on the river.
Likelihood for migration for 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 l ead ing edge of the acid plume has
already moved 5 miles f rom 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,
s u l f a t e is t o ta l ly soluble in water up to about 2000 ppm. As the water moves
around 500 f e e t / y e a r , the s u l f a t e will move with it. The movement of metals is
much slower because of the neutralization-precipitation chemical reactions with
the alluvium materials.
Human and ecological populations that could be affected: Although current
exposures are l imited to the publ i c with private drinking water wel l s , the a f f e c t e d
area is located in a semi-arid climate where water resource availabili ty is a serious
issue to all residents in the area. In addi t i on to the private well owners, there are
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two municipal well f i e l d s jus t outside the area of the contamination. There is valid
concern that d e p e n d i n g on the pumping scenarios, contaminated water could be
drawn in the direction of the municipal f i e l d s l imit ing their fu ture use as a water
s u p p l y . Most of the other residents in this area are served by publ i c water
s u p p l i e r s 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
util ized by the municipal water purveyors due to the expense of dealing with the
contamination. T h u s the entire p o p u l a t i o n of this area is a f f e c t e d either direct ly by
ingestion of the water or indirect ly by the extra cost of providing water from
outs ide the area. The p o p u l a t i o n for both zones was estimated to be 117,059 in
1997 and is pro j e c t ed to grow to 286,905 by 2020. Use of the ground water
resources of the a f f e c t e d area is desired by all the communities in the area.
Ecological receptors of untreated waters f r om the plumes are limited to the aquatic
specie s in the J o r d a n River. T h i s is not a major concern currently because the
water quality of the J o r d a n River as it leaves its headwaters in Utah Lake is not
pr i s t in e and already contains substantial quantities of s u l f a t e . However, if nothing
is done to contain the plumes, the plumes will inevitably reach the Jordan River
and p o t e n t i a l l y a f f e c t all aquatic species living in the river and in the adjacent
wetlands.

S. Description of aquifer and ground water movement:
Aquifers affected or threatened by site contamination, types of geologic materials,
approximate depths, -whether aquifer is confined or unconjined and direction of
flow: There are three aquifers that are a f f e c t e d or p o t e n t i a l l y a f f e c t e d by the
mining related contamination for the two zones. The f o l l o w i n g is a descript ion of
these aquifers starting with the bottom.
The bedrock aquifer underlies the entire valley at varying depths . The bedrock is
close to the surface in the Oquirrh Mountains plunging to a d ep th of about 2000
fee t below ground surface in the midd l e 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 Aqui f er . H y d r a u l i c conductivity is low relative to
the principal aquifer, but is highly variable d ep end ing on the presence or absence of
fractures. The East s ide waste rock dumps are located on the Tert iary volcanic
rock. When the water perco lat ing through the dumps encounters the bedrock, it
f l o w s at the interface and emerges at the toe of the dumps. The degree to which
the acid-laden waters enters the Bedrock Aqui f er 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 deve lop a model which may
provide insight on these issues. Hydraul i c conductivities are 0.03 - 0.8 f e e t / d a y .
The direction of f l o w is variable d ep end ing 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 J o r d a n V a l l e y Narrows Unit originating during the Oligocene-
Miocene period. It is described as interbedded clays and t u f f and is considered by
most experts to be an aquitard. Its conductivity is estimated at 0.1 - 0.3 f e e t / d a y .
T h i s is the bottom of the Principal Aqui f e r . The Bedrock A q u i f e r discharges to the
Principal Aquifer.
The Princ ipal A q u i f e r overlies the bedrock layers near the mountains and the
Jordan Val l ey Narrows Unit farther out in the valley. It consists primarily of Plio-
Ple i s t o c ene al luvial fan d e p o s i t s of quartzitic and volcanic gravel. In the central
part of the basin, the aquifer is re lat ively thick (up to 1000 f e e t ) and is composed
of quartzitic gravels. The upper 200-300 fee t of the aquifer is particularly
produc t ive with hydraulic conductivities of 3 - 83 f e e t / d a y at the western part and
over 100 f e e t / d a y east of the Evaporation Pond site in Zone B. At the southern
part of the site near the mountains, the Principal Aqui f er is mostly volcanic gravel
interbedded with clay and silt. The hydraulic conductivit ie s in this area range 1 -
12 f e e t / d a y . The Bingham Reservoir and the Lark tunnel por ta l s are both located
in the recharge zone of the Principal Aqui f er at the edge of the mountains in Zone
A. The relatively high hydraulic conductivities allowed the contamination to
spread quickly. The f l o w of the Principal A q u i f e r is generally eastward with minor
directional changes in the presence of buried channels. The f l o w bends toward the
northeast near the J o r d a n River boundary (toward the direction of the Great Salt
Lake). The Principal A q u i f e r 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 J o r d a n River (Zone B). The confining layer has not been thoroughly
investigated and may not be continuous. The Principal A q u i f e r eventually
discharges to the Jordan River and the Great Salt Lake.
The S h a l l o w Unconf ined A q u i f e r 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 d e p o s i t s (Late Pleis tocene and Holocene). The conductivity
is low at about 1 f t / d a y . The f l o w direction is toward the east. The Sou th J o r d a n
Evaporation Ponds contaminated both the S h a l l o w Unconf ined Aqui f e r and the
Principal A q u i f e r in Zone B. The S h a l l o w Unconfined Aquifer is also a f f e c t e d by
several unlined irrigation canals which traverse the area. The shallow aquifer
discharges to springs and seeps along the J o r d a n River.
Surface and subsurface features: Features at the site which a f f e c t the quality 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 t r i p l e linings and leak detect ion), the
former Easts ide Leachate Col l ec t ion System (now reconstructed with c u t o f f wal l s
keyed into bedrock and with above ground HDPE p ipe s), the Bingham Tunnel
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portal (the tunnel discharge now goes into the reconstructed East s ide C o l l e c t i o n
S y s t e m ) , the Lark T a i l i n g s and Waste Rock (now remediated), all in Zone A, and
the S o u t h J o r d a n Evaporation Ponds (retired from service, remediated, and
p a r t i a l l y r edeve loped as residential p r o p e r t y ) 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 f r om Provo River and Utah Lake. Because
others have wel l s in the area, agencies are aware that any increased pumping could
draw the plume in that direction, reduce water levels, or both.
Stratigraphy: An example of the s trat igraphy with location of the contaminated
plume is shown in Figure 6 (Figure 4-8, from the Remedial Inves t igat ion Report).
The monitoring well map is shown in Figure 7 (Figure 3-5a, also f r om the
Remedial Inve s t iga t ion Report).
Ground water models: H y d r o l o g i c , geochemical and contaminant transport mode l s
were used to predic t f l o w rates and contaminant movement. The f l o w model uses
a three-dimensional, f in i t e d i f f e r e n c e , numerical code called MODFLOW. T h i s
model code is accepted internationally and was also used by the U. S. Geological
Survey in their development of the Salt Lake V a l l e y Ground Water Model. The
model was veri f ied using historical ground water monitoring data. The
geochemical mode l ing used PHREEQC, also widely used. The contaminant
transport was modeled using M T 3 D . Assumptions are given in detail in the RI
Report and A p p e n d i c e s .
The time required to remediate the aquifer using the various alternatives was
estimated using the model s described above. Although substantial ground water
and aquifer data were used in the modeling e f f o r t , 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 f l o w rate. There fore , 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 s u f f i c i e n t
time to p l a n responses.
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F. Current and Potential F u t u r e S i t e and Resource Uses:
1. Land Use;

The contaminated ground water plumes in both Zones A and B underlie a
suburban area of S a l t Lake Valley, part i cularly 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 antic ipation of
the development. A map of current land use is given in Figure 8 (Figure 3-6, f r o m
the Remedial Inve s t iga t i on Report). The Wasatch Front Regional Council
estimates that the p o p u l a t i o n density above the plumes was 1.06 persons/acre in
1998. T h e y estimate that the density will increase three f o l d by 2020. Growth rate
is estimated at 6% per year for the next 20 years.

2. Ground/surface -water uses on the site and in its vicinity:
Current water use: There are three creeks which traverse the two zones from their
headwaters in the Oquirrh Mountains and discharge into the J o r d a n River. The
J o r d a n River, in turn, discharges to the Great Salt Lake. Kennecott has a c u t o f f
wall and reservoir at the mouth of the Bingham Canyon which capture all the f l o w
of Bingham Creek f r om the Oquirrhs, in addi t ion to other waters f rom mining
operations. The water is used in mineral processing at the C o p p e r t o n
Concentrator. The headwaters of Midas C r e e k / C o p p e r Creek are now buried by
waste rock from the Bingham Canyon Mine and waters which f o r m a l l y f l o w e d in
this former drainage have also been diverted by the mining company for use in
mineral processing. The total f l o w in B u t t e r f i e l d Creek along the southern
boundary of the site is diverted by the Herriman Irrigat ion Company and used for
irrigation of agricultural lands and residential yards in and near Herriman. Most of
the creeks are e s s ent ia l ly dry by the time they leave the f o o t h i l l s of the Oquirrhs.
The county f l o o d control district has relocated some of them to provide better
drainage f o l l o w i n g storm events. F l o w s from the Jordan River are diverted by
canals to irrigation districts. The ou t fa l l of the local waste water treatment plant is
located j u s t 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 f i e l d s but also augment
their water s u p p l i e s with water provided by the Jordan V a l l e y Water Conservancy
District (JVWCD). One of the cities, South Jordan, d epend s entirely on drinking
water supp l i ed by the J V W C D . The Town of Herriman currently d ep end s on
private wells and a private water s u p p l y company, the Herriman Pipe l in e
Company. There are also some areas which are in unincorporated Salt Lake
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County. Thes e areas are serviced by private wel l s , the C o p p e r t o n Improvement
District, and the J o r d a n V a l l e y Water Conservancy District.
The J o r d a n V a l l e y Water Conservancy District obtains i t s water largely f r om
surface sources out s ide the site including the J o r d a n e l l e , Deer Creek, and Echo
Reservoirs, some high Uinta lakes, the Provo and Weber Rivers, f iv e Wasatch
Front mountain streams, and some Wasatch Front springs. The J V W C D does own
water rights in the a f f e c t e d area. However, these rights have not been developed.
West Jordan's municipal well f i e l d is located j u s t 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. A l s o , 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.
R i v e r t o n ' s municipal well f i e l d is located j u s t to the south of the s u l f a t e plume in
Zone B and one well has already been impacted.
South J o r d a n has no water rights and has not sought to procure any because of the
poor quality water.
The Town of H e r r i m a n ' s main water source is the Herriman P i p e l i n e Company
which obtains its water from wells outside the acid plume in Zone A. Town
o f f i c i a l s are concerned that the town will outgrow this water source and new
s u p p l i e s may be needed. They are already in negotiations with J V W C D to provide
this addi t ional water. Herriman is largely rural and several propert ie s are served by
private well s owned by individuals and small water companies. Several of these
wells have declining water quality.
The Copper t on Improvement District well is located outside and upgradient of the
acid plume in Zone A and is not threatened by the contamination.
A summary of the municipal water use provided by the various s u p p l i e r s is given in
the f o l l o w i n g table:

W A T E R S U P P L I E R S AND SOURCES OF W A T E R

S u p p l i e r
Copperton
Dansie Water Co (Herriman)
Herriman Pipeline Co.

S u r f a c e water (acre-fee t/year)
0
0
166

Groundwater (acre-feet/year)
337.2
75.0
156.3
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S u p p l i e r
Hi-Country Estates I
Hi-Country Estates n
Riverton
S o u t h J o r d a n
West Jordan

Surface water (acre-feet/year)
0
0
493.1 (from J V W C D )
5 , 1 5 3 . 3 ( f r o m J V W C D )
5,2 17. 8 (from J V W C D )

Groundwater (acre-feet/year)
35.6
53.2
3,366.3
0
6,601.2

The annual water use is 21,631 A c r e - f t / y r (1995 data).
The water in the study area is used for a variety of purposes as approximated in the
f o l l o w i n g table, from the RI/FS (Water use in units of acre-feet/year):

TYPES OF W A T E R U S E S

S u p p l i e r
C o p p e r t o n
Dansie
Herriman
Hi-Country I
Hi-Country 2
Riverton
S . J o r d a n
W. J o r d a n

Domestic
178.0
36.8
217.9
35.3
53.2
3,471.9
3,973.0
9,972.3

Commercial
159.2

383.6
477.5
153.4

Industrial

1,534.2

Irrigation

3.1
104.4

184.1

Other

33.8

0.3

Kennecott conducted a Well Inventory as a part of the Remedial
I n v e s t i g a t i o n / F e a s i b i l i t y Study. Of the 1,688 wel l s inventoried at the site, 523
were monitoring wells (31%), 559 were in use (33%), and 606 were not in use,
damaged, or missing. Of the 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 suppl i e s .
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Anticipated Use: It is quite clear that the water needs of the area will increase.
Based on the p o p u l a t i o n growth in the area as estimated by the Wasatch Front
Regional Council, the J o r d a n V a l l e y Water Conservancy District estimates that the
water demand of their service area will double in the next 20 to 25 years. Their
current water s u p p l y for their entire service dis trict is about 70,000 acre-ft/yr. By
2020, the district p r o j e c t s it will need about 160,000 acre-ft/yr. If the same
growth rate is used for the impacted area, the water needs for p o p u l a t i o n growth
above the contaminated aquifer could increase f r om 22,000 acre-f t/yr to 50,000
acre-ft/year. Although the contaminated groundwater is currently not being
utilized except by Kennecott as industrial waters and a few private well owners for
irrigation, full ut i l ization of the impacted groundwater is desired by the cities and
the water purveyors because the water is near the population. Since the sa fe
annual yield of the aquifer is estimated at 7,000 acre-ft/year, alternative sources of
water from outs ide the area will be needed as well.
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G. Summary of S i t e Risks:
1. Summary of Human Health 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 i d e n t i f i e s the contaminants and
exposure pathways that need to be addressed by the remedial action. T h i s section
of the Record of Decision summarizes the results of the baseline risk assessment
for this site.
For the purpo s e s of this p r o j e c t , a f u l l traditional risk assessment was not
per formed. Instead because EPA and UDEQ have adopted drinking water
s tandards 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 s i m p l y compared to the drinking water s tandards. With the
except ion of s u l f a t e , which has no primary standard adopted by EPA, any
exceedance of primary drinking standards presents an unacceptable risk to anyone
drinking this water. Because s u l f a t e concentrations are the most pervasive
chemical of concern at the site, the risk assessment focused largely on estimating
the concentration of s u l f a t e that produces unacceptable health impact s to sensitive
p o p u l a t i o n s . A Risk Assessment Task Force , composed of t o x i c o l og i s t s and
e p i d e m i o l o g i s t s f r o m EPA, Utah Department of Environmental Quality, Utah
Department of H e a l t h , Salt Lake C i t y / C o u n t y Department of H e a l t h , City of West
J o r d a n , and Kennecot t , aided EPA and its contractor in co l l e c t ing research papers ,
evaluating the quality of the research, and recommending the level of concern.
a. Identification of Chemicals of Concern: The f o l l o w i n g table describes the

various concentrations found in the acid plume downgradient of the Large
Bingham Reservoir:

CONCENTRATIONS OF CHEMICALS OF CONCERN
( F r o m Remedial Inve s t iga t i on Report, T a b l e 4-8; All concentrations are in mg/L unless noted)

Chemical

pH*
T D S
bicarbonate
chloride
f l u o r i d e

No. of
samples
336
336
58
308
58

Minimum
value
2.6
1236
<1.0
41
<0.1

Maximum
value
6.87
77574
780
539
16.2

Mean

4.33
28000
130
190
2.4

S t d . Dev.

1.22
22000
150
75
3.8

% not
detected
0
0
17
0
19
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Chemical

s u l f a t e
calcium
magnesium
potas s ium
sodium
nitrate
aluminum
arsenic
barium
cadmium
chromium
copper
iron
lead
manganese
nickel
selenium
silver
zinc

No. of
samples
337
280
290
279
290
79
124
276
234
111
234
111
148
111
146
129
277
234
239

Minimum
value
426
8
127
<0.01
24
<0.01
<0.005
O.001
<0.005
<0.001
0.002
0.001
O.01
O.001
0.01
O.01
O.002
0.001
0.01

Maximum
value
59,000
1040
8640
70
910
4.5
4690
4.1
0.9
9.34
0.99
192
1222
0.85
1100
850
0.9
0.24
544

Mean

20,000
420
2600
7.2
100
0.67
910
0.040
0.024
0.42
0.078
47
250
0.034
180
18
0.022
0.014
69

Std. Dev.

16,000
160
2200
5.9
92
0.95
1200
0.27
0.065
1.1
0.13
49
320
0.13
180
75
0.081
0.030
68

% not
detected
0
0
0
4
0
41
16
38
51
16
39
15
5
55
0
3
55
64
2

* negative log of H concentration
bold values exceed either a primary or secondary drinking 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
s o l id s , chloride, f l u o r i d e , su l fa t e , aluminum, arsenic, cadmium, copper,
iron, lead, manganese, nickel, selenium, silver and zinc. Even the mean
concentrations of several components exceed primary or secondary
s tandards, including pH (acidity), total dis solved so l ids (TDS), f l u o r i d e ,
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s u l f a t e , aluminum, cadmium, copper , l ead , manganese, nickel, and zinc.
Because the concentration values are wide ly variable and can migrate, the
maximum concentration was used for the exposure point assessment.
T h e s e concentrations are located in the core of the acid plume.

b. Exposure Assessment
Potentially exposed populations in current and future scenarios:
Currently, the publ ic is not being exposed to the ground waters of the acid
plume. T h i s is because the acid plume is stil l underneath Kennecott
property currently and Kennecott h o l d s the water rights to this water.
However, if nothing is done to contain the p lume in p e r p e t u i t y or treat it,
the contaminated ground water will continue to move down gradient in the
aquifer eventually leaving Kennecott property. Theore t i ca l ly, at that time,
any citizen, municipality, 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 s u l f a t e in their drinking water. If
nothing is done to prevent the continued movement of the plume, more and
more well s in the path downgradient of the plumes would degrade in their
quality. At least one municipal well f i e l d , p erhaps two, are also threatened.
The s i tuation would only get worse with the passage of time.
The worst case scenario is theore t i ca l ly pos s ib l e . There are currently about
800 water rights holders in this area including two municipalit ie s . Absent
any institutional controls approved by the Utah S t a t e Engineer, addit ional
water rights could be granted and well permits issued to anyone. In
addit ion, several wells were found where the proper ty owner did not
pos se s s a water right or a well permit at al l . The worst case scenario is
unlikely because the S t a t e Engineer will probably approve institutional
controls to prevent exposure and few citizens would invest the money to
dri l l a well in a known area of contamination.
Any sensitive populations: There are two p o p u l a t i o n s sensitive to excessive
levels of su l fa t e , the most pervasive chemical of concern. Excessive level s
of s u l f a t e in drinking water produces diarrhea, a problem which is
annoying, but not part icularly life threatening, except in infants . I n f a n t s
with diarrhea can quickly become dehydrated. For this reason,
pediatricians warn against making infant formula with waters high in
sul fa t e . Medical evidence shows that adul t s and older children can build up
a tolerance to high s u l f a t e with repeated exposures. Vis i tor s to any area
with elevated s u l f a t e s in the drinking water would f e e l the e f f e c t s to a
greater degree than the resident p o p u l a t i o n . Vis i t or s would include
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household guests, and tourists patronizing local hotels, restaurants, tourist
attractions, and commercial establishments.
Route of exposure: The route of exposure is ingestion of contaminated
ground water for adul t s , children, in fant s , and visitors. Other routes of
exposure such as uptake of metals and su l f a t e f r om irrigation waters into
garden vegetables, dermal exposure, and inhalation were not quant i f i ed .
Assumptions: A traditional risk assessment was not conducted for this
operable unit because drinking water s tandards have already been
d e v e l o p e d by EPA and adop t ed in regulations by the S t a t e of Utah.
T h e r e f o r e , 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 s tandards are under review, e.g., for lead and arsenic.

c. Toxicity assessment
According to the EPA O f f i c e of Ground Water and Drinking Water, the
e f f e c t s of drinking water exceeding the primary s tandards are given in the
f o l l o w i n g table:

H E A L T H E F F E C T S O F E L E V A T E D I N O R G A N I C C O M P O N E N T S I N D R I N K I N G W A T E R

Drinking water
component
Arsenic
Barium
Cadmium
Chromium
C o p p e r
F l u o r i d e
Lead
Nitra t e
Selenium

Potential H e a l t h E f f e c t s f r om ingestion of water exceeding the
primary drinking water standard
Skin damage, circulatory system problems, increased risk of cancer
Increase in blood pressure
Kidney damage
Allerg i c dermatitis
Gastrointestinal distress, liver or kidney damage
Bone disease, mottled teeth
Delays in mental development, kidney problems, high blood pressure
blue baby syndrome
hair or f ingernail loss, numbness, circulatory problems

47



d.

EP A has not yet adopt ed a f ed e ra l primary drinking water standard for
s u l f a t e . T h i s is mainly because there is l i t t l e medical evidence and in some
cases the information is contradictory. The S t a t e of Utah adopted a
primary s u l f a t e drinking water standard of 500 ppm to 1000 p p m ,
depend ing on whether the use was p r i n c i p a l l y residential. The risk
assessment evaluated the available toxicological information and medical
research on s u l f a t e to establish a health based goal for this p r o j e c t . T h i s re-
evaluation was conducted because s u l f a t e is the most pervasive chemical of
concern in the acid plume.
The risk assessment determined that the main e f f e c t of elevated
concentrations of s u l f a t e was diarrhea. The e f f e c t was short-lived because
p e o p l e appear to deve lop a tolerance a f t e r about a week of exposure.
T h e r e f o r e , residents of an area may not show any symptoms of high s u l f a t e
exposure; whereas, visitors to the area could be a f f e c t e d . Although
diarrhea is an annoying condition to adul t s , it can be po t en t ia l ly dangerous
to infants . Because of their low body weight, diarrhea can cause
dehydrat ion quickly in infants . An examination of the literature determined
that few if any e f f e c t s would occur even to visitors and infant s if
concentrations of s u l f a t e s are kept below 1500 ppm.
Risk Characterization:
The concentrations of contaminants in the ground water were compared to
primary drinking water s tandards and the health based su l f a t e level which
were used as benchmarks in the f o l l o w i n g table. In this comparison, the
ratio of the acid plume concentrations to the drinking water standard or
s a f e level is analogous to a Hazard Quotient.

RISK OF CHEMICALS OF CONCERN IN ACID PLUME

Chemical of Concern

Arsenic
Barium
Cadmium
C o p p e r

Primary Drinking
Water standard or
health based level
(mg/1)
0.05
2
0.005
1.3 (action l eve l)

Maximum
concentration in acid
plume (mg/1)

4.1
0.9
9.34
192

Ratio
acid p l u m e / s a f e level
(analogous to a
Hazard Quotient)
82
0.45
1868
147
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Chemical of Concern

F l u o r i d e
Lead
N i t r a t e
Sel en ium
Nicke l
S u l f a t e

Primary Drinking
Water standard or
health based level
(mg/1)
4
0.015 (action level)
10
0.05
0.1 (Utah s tandard)
15 00 ppm health-
based level;
500 ppm Utah

primary standard

Maximum
concentration in acid
plume (mg/1)

16.2
0.85
4.5
0.9
850
59,000

Ratio
acid p l u m e / s a f e level
(analogous to a
Hazard Quotient)
4.05
56.6
0.45
18
8500
39.3, based on health
based standard;
1 17.9, based on state
primary standard

In this case, the ratios (hazard quotients) are not additive since the
contaminants a f f e c t d i f f e r e n t 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 f a c t o r of thousands. The predominant exposure
pathway is ingestion of the contaminated ground water.
There are several uncertainties associated with estimation of risk f r om
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. Kennecot t has
purchased addi t ional lands to limit access. There f or e , 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, prec ipi tat ion, redis solution, etc.), the calculations were
based on the current concentrations in the plume, not what the plume might
contain in the future. T h i s assumption would l ikely 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. T h i s could mean that the risk could
be underestimated. (3) The s c i ent i f i c literature on the health impacts of
s u l f a t e is sparse and sometimes contradictory. Because of this uncertainty,
EPA has chosen to use a f a i r l y conservative health-based level.
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2. Summary of Ecological Risk Assessment
The ecological risk assessment estimates what risks the site poses if no action were
taken. It provides the basis for taking action and i d e n t i f i e s the contaminants and
exposure pathways that need to be addressed by the remedial action. T h i s section
of the Record of Decision summarizes 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 focu s ed on the impacts of ground water recharge
to the J o r d a n River and addit ional l oads of contaminants that might be expected in
the near and distant future. The concentrations of contaminants in the river with
the p r o j e c t e d addi t ional l oad s were then compared to Utah Water Quality
S t a n d a r d s for the river. The exposure point was assumed to be that stretch of
river that intersects the pa th of the ground water f l o w .
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 wel l s to
estimate if any ecological impact s might be present or anticipated in the
near future. The f o l l o w i n g table gives the result s of this investigation
updated with the most recent water quality standards.

C O M P A R I S O N O F W A T E R Q U A L I T Y I N W E L L S W I T H JORDAN RIVER W A T E R
Q U A L I T Y S T A N D A R D S ( U p d a t e d f r om R I / F S )

J o r d a n River Narrows to Li t t l e Cottonwood Creek segment

Contaminant

T D S

Cadmium
C o p p e r
Selenium

J o r d a n River
concentrations

973 mg/1 (upstream)
1 1 3 5 m g / l
(downstream)

2.0 ppb or less
20 ppb or less
< 3 p p b

Concentrations in
nearby ground water
wells

not given

<2.0 ppb
19 ppb
9 ppb

Utah Water Quality
Standards f or Jordan
River segment (4-
day, aquatic life 3 a
class)
1200 ppm
(agricultural use
standard, none for
aquatic l i fe)
1.1 ppb
12 ppb
5 ppb
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Contaminant

Zinc
S u l f a t e

J o r d a n River
concentrations

l l p p b
248 mg/1 (upstream)
309 mg/1
(downstream)

Concentrations in
nearby ground water
wells

252 ppb
432 mg/1

Utah Water Quality
S t a n d a r d s f o r J o r d a n
River segment (4-
day, aquatic life 3 a
class)
110 ppb
no standard -
calculated f rom
literature 505 mg/1

The concentrations in the ground water of well s near the J o r d a n River
exceed the Utah Water Quality S t a n d a r d s for the J o r d a n 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 f rom mining activity but f r om irrigation and
other sources.

b. Sources of-water to the Jordan River segment of interest:
Although the average f l o w of the J o r d a n River during the irrigation season
has been estimated near Utah Lake at 204,000 gpm, nearly 100% of the
river is diverted by irrigation canals during the irrigation season. The
average f l o w of the river near the site (9000 S o u t h ) is 40,000 gpm during
irrigation season. The ground water model results suggests that 21,400
gpm (53%) of this f l o w originates from ground water discharge f r om the
western part of the valley (the location of this site), 7,200 gpm (18%) f r o m
the eastern side of the valley, and 11,800 gpm (29%) from return f l o w from
the irrigation canals.

c. Future ecological risk:
A l t h o u g h the current or near term risk appear s to be low for the
contaminants associated with the ground water, a d i f f e r e n t picture
al toge ther emerges if the acid plume is allowed to reach the J o r d a n River.
Ground water modeling suggests that this could occur in 150 years if
nothing is done to contain the plume. The f o l l o w i n g table i l lu s trate s what
could happen in this circumstance.
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P O T E N T I A L C O N C E N T R A T I O N S O F C O N T A M I N A N T S I N JORDAN RIVER I F A C I D
PLUME IS NOT CONTAINED ( u p d a t e d f r o m the RI Report)

Contaminant

S u l f a t e

T D S

Cadmium
C o p p e r
Sel en ium
Zinc

Average
J o r d a n River
concentration
(average of
upsteam and
downstream)

2 7 8 m g / l

1 0 5 4 m g / l

< 2 p p b
<20 ppb
< 3 p p b
11 ppb

Average
concentration
in acid plume
(1997)

1 8,000 mg/1

25,000 mg/1

620 ppb
41,000 ppb
14 ppb
67,000 ppb

Jordan River
a f t e r mixing
with acid
plume
(assuming a
1 :20 mixing
ratio, year
round)
1039 mg/1

2195 mg/1

29.1 ppb
1818 ppb
4.3 ppb
2933 ppb

Water
Quality
Standard (4-
day, aquatic
class 3 a,
J o r d a n River)

no standard,
505 mg/1
calculated
from
literature
1200 mg/1,
agricultural
use standard
1.1 ppb
12 ppb
5.0 ppb
110 ppb

Ratio of
fu ture J o r d a n
River to
s tandards

2.06

1.83

26.4
151.5
0.86
26.7

T h i s calculation demonstrates that the water quality of the J o r d a n River
would decline seriously should the acid plume be allowed to reach the
river. The situation is actually worse during irrigation season when there is
e s s ent ial ly no d i lu t i on f a c t o r available because the f l o w s in the river are
less.
Uncertainties:
The uncertainties inherent in these calculations are numerous. The
assumptions are particularly uncertain. (1) T h i s 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
aqui f e r may go underneath it or discharge to it at a much slower rate. The
calculat ions , there fore , represent a worst case scenario. (2) T h i s
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calculation assumes that the average concentrations in the acid plume
currently would reach the river with its concentrations unmodif ied by
di sper s i on or reactions with the aquifer so l id s . T h i s is very unlikely. By
the time the acid plume reaches the river, concentrations of contaminants
are l ikely to be much less. Again, the calculations represent a worst case
scenario. (3) Thes e calculations assume that the water quality in the river
will remain the same in the fu ture 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 inf luence of ground water
on the Jordan River is much more important than during the rest of the
year. (5) The ground water f l o w rates to the river are based on the ground
water model for the site and, therefore, are a f f e c t e d by the uncertainties
associated with the use of the model. T h e s e uncertainties are j u s t a few
example s of the d i f f i c u l t i e s in e s t imating risk far into the future.

3. Basis for action
Absent l imitat ions on access to the ground water, human health could be at risk to
anyone seeking to use the water for culinary purpose s . The water quality f a i l s to
meet primary standards and health based levels. It is also not suitable for
municipal s u p p l i e s without treatment because it violates a host of secondary
standards. In some cases the water is unuseable even for secondary uses such as
irrigation due to its acidity.
If nothing is done, the acid plume will continue to move toward the J o r d a n River
where it could impact the J o r d a n River's aquatic l i f e , p erhaps severely.

53



H. Remedial A c t i o n Objec t ive s:
1. Minimize or remove the potent ial for human risk (by means of ingest ion) by

l imiting exposure to ground water containing chemicals of concern exceeding risk-
based concentrations or drinking water Maximum Contaminant Levels.
a. Human health risk is minimized by either reducing the contaminant l eve l s

or cutting off the exposure pathway.
b. Contaminants, which could be inges ted, can be decreased by reducing the

concentrations in the aquifer i t s e l f to drinking water s tandards or treating
the ground waters to drinking water s tandards b e fore it is used.

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

2. Minimize or remove the potential for environmental risk (by means of f l o w of
ground water to the Jordan River) to receptors of concern.
a. Ecological risk is minimized only by reducing the contaminant levels.
b. Contaminant level s could be decreased only by reducing the concentrations

in the aquifer itself.
3. Contain the acid plume and keep it f r o m expanding.

a. Containment of ground water plumes is the expected minimum for ground
water actions in the National Contingency Plan.

b. A l l o w i n g the p lume to move farther will contaminate addit ional ground
water, including at least one municipal well f i e l d , and damage addi t ional
aquifer materials.

c. Maintain su l f a t e - lad en ground water in excess of 1500 mg/1 west of the
Kennecott p r o p e r t y line in Zone A.

4. Remediate the aquifer over the long term
a. Ground water in this aquifer is a resource that is needed by the publ i c both

now and in the future as communities grow westward toward the Oquirrh
Mountains.
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b. Remediation is the only long term option which is t o ta l ly e f f e c t i v e in
preventing the pub l i c f rom exposure to dangerous levels of contaminants in
this ground water.

5. Return ground water to benef ic ial use.
a. Return of ground water to benef ic ial use is an expectat ion of the National

Contingency Plan.
b. The site is located in a semi-arid climate. Ground water resources are

needed to support additional p o p u l a t i o n and development growth
p r o j e c t i o n s for the site.
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I. Des cr ip t i on of A l t e r n a t i v e s
The Remedial I n v e s t i g a t i o n / F e a s i b i l i t y S t u d y evaluated six (6) alternatives. A number of

others were re j e c t ed in the screening process. A summary of each of the six retained alternatives
is given below:

1. Alternative I -No Further Action.
T h i s alternative relies so le ly on natural attenuation to achieve long term
remediation goals. T h i s could take 800 years or longer. Citizens and
munic ipa l i t i e s would be responsible for limiting their own exposures.
a. Major elements of Alternative 1:

Maintenance of source controls already implemented by Kennecott:
(Kennecot t has constructed a system to collect acid rock drainage which
continues to emanate from their waste rock dumps. T h i s must be
maintained in order to prevent additional contaminants f rom entering the
ground water.)
Monitoring e f f e c t i v e n e s s of source controls as required in a S t a t e
Groundwater Permit: ( T h e state has issued a Ground Water Permit to
Kennecott which requires Kennecott to monitor well s 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
i n s t a l l e d . In this alternative, movements of the p lume could be determined
and water users warned of the arrival of the acid plume.)

b. KeyARARs:
Continued par t i c ipa t ion in the S t a t e Ground Water Protection Program
which requires the operations and maintenance of the source control
measures is required. A f t e r 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 s p e c i f i c s tandards would be ARARs, but
they would not be met.
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c. Long term reliability:
The source control measures are well constructed and are l ike ly to be
reliable in the long term.

d. Quantity 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 option other than those associated
with source control.

e. Estimated time for design and construction:
The source control measures are already designed and constructed.

f. Estimated time to reach remediation goals:
None of the goals would be achieved for at least 800 years, perhaps longer.

g. Estimated costs: ( A p p e n d i x M, RI/FS)
E S T I M A T E D C O S T S F O R A L T E R N A T I V E 1

Activity

Source controls (already
implemented by Kenneco t t)

Monitoring
TOTAL (discount rate = 7%)

Capi ta l costs

$127M already
expended, not
included in cost

O+M costs for 30
years
$19.2M

$7.1M
$26.3M

net present
value
$19.2M

$7.1M
$26.3M

h. Use of presumptive remedies or innovative treatment:
No presumptive remedies or innovative treatment technologies are used in
this alternative.
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/. Expected outcome:
T h i s alternative relies entirely on natural attenuation leaving the publ i c and
municipal i t i e s to their own devices to prevent exposure. Eventually when
the plume reaches the J o r d a n River, the aquatic ecosystem might be
severely impacted.

Alternative 2 - Institutional Controls:
T h i s would seek to prevent exposure to the public, but does nothing to contain or
treat the p lume i t s e l f .
a. Major elements of Alternative 2
• Restrictions on use of existing well s , as approved by the Utah S t a t e

Engineer: (Measures include purchase of land and water rights; restrictions
on land use to prevent use of wel l s through codes, covenants; and
restrictions by either municipal, county or state government)

• Restrictions on d r i l l i n g of new wells, as approved by the Utah S t a t e
Engineer: (Purchases of water rights and land; restrictions on land use to
prevent d r i l l i n g of well s using codes, covenants, and restrictions by either
municipal, county or the S t a t e Engineer.)
M o d i f i c a t i o n s of above restrictions as the plume migrates in the future

• Include s the measures in Alternative 1.
b. KeyARARs:

In add i t i on to ARARs from Alternat ive 1, the key ARARs in this case
would be the various Utah Water Rights Laws, Utah Well Drilling
Regulations, and local building codes.

c. Long term reliability:
T h i s 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 S t a t e Engineer. T h i s is very unlikely. Circumvention of the water
rights regulations and local ordinances is rather common because citizens
view these as an infringement on their proper ty rights. Enforcement would
be very d i f f i c u l t . Although this might work temporarily, it would not be
very reliable in the long term.
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d. Quantity of untreated -waste and treatment residuals:
Since there is no treatment the quantity of untreated water actually grows
as the plume gets fur ther d i sper s ed over time. There would be no
treatment residuals other than associated with source controls.

e. Estimated 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 goals:
A l t h o u g h p e o p l e might not be exposed to contaminated water, the plume
continues to move eventually reaching the J o r d a n River. It could take 800
years for the contaminated p lume to be f l u s h e d through the aquifer.

g. Estimated costs: ( A p p e n d i x M, RI/FS)
E S T I M A T E D C O S T S F O R A L T E R N A T I V E 2

Activity

Activi t i e s in Alternative 1
Water rights and land purchase
T O T A L

Capi ta l costs

$ 1 6 M ( 2 y e a r s )
$16M

O+M costs for 30
years
$26.3M

$26.3M

net present
value
$26.3M
$16.5M
$42.3M

h. Use of presumptive remedies or innovative treatment:
No presumptive remedies or innovative treatment technologies are used in
this alternative.

/. Expected outcome:
T h i s alternative relies on natural attenuation but does prevent exposures to
the publ ic by limiting access to the water. When the plume reaches the
Jordan River the aquatic life could be impacted, perhaps severely. The
success d e p e n d s on the cooperation of municipal, local and state
government and all the citizens to cooperate with the regulations. T h i s
cannot be guaranteed in perpetuity.

59



3. Alternative 3 - Point of Use Management:
T h i s alternative seeks to prevent exposure to the publ i c but does nothing to
contain or treat the plume i t s e l f .
a. Major elements of Alternative 3:

Replace impacted private well water by connecting residences to existing
municipal water s u p p l y systems. (Inst ead of s imply banning fur ther use of
wel l s , private well owners are given replacement water from municipal
systems with waters u n a f f e c t e d by the plume. W e l l s can s t i l l be used to
provide irrigation water if the values are less than 1500 ppm s u l f a t e . )

• Insta l l household water treatment units (such as reverse osmosis) to treat
water s u p p l i e d 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. W e l l s can still be used without treatment to provide
irrigation water, if the values are less than 1500 ppm s u l f a t e . )
If municipal systems are impacted in the future, alternative water s u p p l i e s
would be required or a treatment plant in s ta l l ed: (Mode l ing suggest s that
the plume might impact at least one municipal well f i e l d . If this occurs, it
will be necessary to build a treatment plant for these wel l s .)

• I n c l u d e s all the measures in Alternatives 1 and 2.
b. KeyARARs:

In add i t i on to the ARARS in Alternative 2, the key ARAR in this
alternative would be the Utah Drinking Water regulations which a p p l y to
municipal services and drinking water quality at the tap.

c. Long term reliability:
H o o k i n g p e o p l e up to municipal s u p p l i e s has long term rel iabi l i ty although
there could still be exposure to residents with well s 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 e f f o r t on the part of the
resident to maintain the units and replace them when necessary.
Informat i on 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 p lume core reach a private well. T h i s alternative does nothing to clean
up the aquifer i t s e l f .

d. Quantity of untreated waste and treatment residuals:
A l t h o u g h there would be some treatment residuals produced within the in-
home treatment units, the amount would be minimal and would end up
with the trash at a municipal l a n d f i l l . The quantity of untreated waste
actually increases as the plume continues to spread out contaminating more
and more water as it moves downgradient.

e. Estimated time for design and construction:
It might take two years to locate all the a f f e c t e d parties , des ign extensions
to p u b l i c water systems, and instal l in-home systems. Evaluation of the
plume movement patterns would continue inde f in i t e ly to observe and
mitigate fu tur e impacts as the p lume moves.

/ Estimated time to reach remediation goals:
A l t h o u g h exposure to the publ i c would be minimized in the short term, this
alternative does nothing to remediate the aquifer. The plume would
continue to move unimpeded toward the J o r d a n River where impacts might
occur, perhaps severe impacts. The aquifer would take 800 years or longer
to f l u s h through the environment.

g. Estimated costs: ( A p p e n d i x M, RI/FS)
E S T I M A T E D C O S T S F O R A L T E R N A T I V E 3

Activity

Act iv i t i e s in Alternat ive s 1 and 2
Municipal connections
Househo ld treatment units (400)
TOTAL (7% discount)

Capi ta l costs

$16M
S0.901M
S0.618M
$17.6M

O+M costs for 30
years
S 2 6 . 3 M
not estimated
S0.64M
$27.2M

net present
value
$42.3M
S0.901M
$1.3M
$44. 8M
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h. Use of Presumptive remedies or innovative treatment:
There are no presumptive remedies or innovative treatment technologies
used in this alternative.

/ ' . Expected outcome :
Private well owners would be protected f rom 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 inappropr ia t e ly . Inst i tut ional controls
would have to be in place, e s sent ial ly in perpe tu i ty to veri fy that well water
is used properly. New owners may not be made aware of the problems.
T h i s alternative would do nothing to prevent the p lume f rom eventually
reaching the J o r d a n River perhaps causing severe impacts. Alternative 3
would do nothing to remediate the aquifer. Fre sh 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.

4. Alternative 4 - Hydraulic Containment, Reverse Osmosis (RO) Treatment,
Delayed Acid Plume Extraction, Nanofiltration (NF) Treatment and Delivery of
treated-water:
Alterna t iv e 4 seeks to prevent exposure to the publ i c , contain the contaminated
water and eventually treat the contaminated plume.
a. Major elements of the alternative:
• I n s t a l l a t i o n of a barrier well containment system at the l eading edge of the

acid plume: (The barrier well system seeks to prevent fur ther downgradient
migration of the plume.)

• Treatment of the water using reverse osmosis (RO) for the f i r s t 10 years:
(The waters would ini t ial ly be high in s u l f a t e which could be treated
s u c c e s s fu l ly 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 su l fa t e , heavy metals and acid..)

• A f t e r the f i r s t 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 N a n o f i l t r a t i o n (NF) is p ropo s ed for pretreatment. As
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the highly acidic waters encounter the barrier wells, pretreatment of the
water to reduce contaminant concentrations will be necessary be fore it is
sent for p o l i s h i n g at the RO p l a n t . )

• Treat ed water would be delivered to a municipal water purveyor.
• Concentrates would be discharged into K e n n e c o t t ' s tailings line or into

Kennecott' s mineral processing water circuit.
• I n c l u d e s all the measures in Alternatives 1, 2, and 3.
b. KeyARARs:

In add i t i on to ARARs in Alternative 3, key ARARs include the Utah
Drinking Water Regulations, Utah Public Water S u p p l y requirements, the
Utah Ground Water Protection Corrective Action program, RCRA, the
Utah Pol lu tant Discharge Elimination Program permit regulations, and
Utah Water Rights Laws.

c. Long term reliability.
Whil e preventing exposures to water users downgradient, this alternative
incorporates a barrier well system which would seek to prevent fur ther
downgradient migration of the plume. The long term reliabil i ty of the
barrier system is questionable because the highly acidic waters eventually
encounter the barrier wells and any leakage past these wel l s would cause
significant amounts of contaminants to escape downgradient. However,
the technology, reverse osmosis with nanof i l t ra t i on pretreatment, has been
shown in pi lo t tests to work on the plume and could be reliable with proper
maintenance.

d Quantity of untreated waste and treatment residuals:
At the end of the remedial action, there should be no untreated wastes. If a
pumping rate of 3500 gpm is assumed, treatment res iduals could be as high
as 2100 gpm over the l i f e of the pro j e c t . Existing infrastructure for
management of treatment res iduals would be available so long as the
mining operations continue. Other methods of d i spo sa l for treatment
res iduals would be necessary f o l l o w i n g mine closure.

e. 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 occurring.

/ Estimated time to reach remediation goals:
Containment of the plume might be achieved quickly and prevention of
exposure to humans and the aquatic species in the J o r d a n River would also
be achieved quickly. The time required to remediate the aquifer could be
150 years or longer.

g. Estimated costs ( A p p e n d i x M, RI/FS)
E S T I M A T E D C O S T S F O R A L T E R N A T I V E 4

Activity

Monitoring, Institutional Controls,
Point of Use Management
(Alternatives 1 - 3)
I n s t a l l a t i o n of barrier well s , pump
stations and infrastructure
Reverse Osmosis f a c i l i t y

N a n o f i l t r a t i o n pretreatment plant
a f t e r f i r s t 10 years
A d d i t i o n a l barrier wel l s and
upgrades a f t e r f i r s t 10 years

TOTAL (7% di scount)

Capital costs

S17.6M

$20. 8M

$23. 3M

$30.M

$21. 8M

$86.2M

O+M costs for 30
years
$27.2M

$65. 4M

Part of
infrastructure
O+M
$38.4M

Part of
infrastructure
O+M
$103. 8M

net present
value
$44. 8M

$86.2M

$23. 3M

$68.4M

$21. 8M

$217.2M
h. Use of presumptive remedies or innovative treatment:

T h i s alternative does not use presumptive remedies. Membrane technology
such as nanofi l trat ion is still considered innovative because a number of the
operational de ta i l s and O+M requirements have not yet been f u l l y worked
out.
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i. Expected outcome:
Citizens are protected f r o m exposure 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 ver i fy barrier well e f f e c t i v ene s s .

5 Alternative 5 - Hydraulic Containment, NF Pretreatmeni, RO Treatment, Active
Pumping of the Core of the Acid Plume and Delivery of the treated-water.
Alternat ive 5 has two well systems, one for containment of the plume at the plume
boundary and another for withdrawal of acidic waters f r om the core of the plume
to begin the remediation of the aquifer. P e o p l e are prevented f rom being exposed
during the p r o j e c t by point of use management and treated water is provided to
communities.
a. Major elements of Alternative 5:

I n s t a l l a t i o n of a barrier well containment system: (The barrier well system
col l e c t s contaminated waters (primarily s u l f a t e laden) at the leading edge of
the plume preventing further migration of the plume. Tradi t i onal RO
treatment can be used.)
I n s t a l l a t i o n of a well or wells in the core of the acid p lume so that highly
acidic waters do not migrate to the barrier wells and remediation of the
acid plume can begin quickly: ( M o d e l i n g suggest that pumping f rom the
core would prevent the acid plume f rom approaching the barrier well
system. Any migration of the acid water beyond the barrier wel l s could
cause severe degradation of ground water quality. With these upgradient
core plume wells, the barrier wells become a s a f e t y net rather than the
primary containment system.)

• Pretreatment of acid waters using nanof i l trat ion: (Waters from the core of
the p lume are too high in di s so lved s o l id s to be treated e f f i c i e n t l y with
reverse osmosis. Membranes would clog too quickly. N a n o f i l t r a t i o n has
been shown to work on a p i l o t scale using acid leachate waters f rom the
site. Operational de ta i l s need some refinement.)

• Treatment of pretreated core waters and barrier well s u l f a t e waters by
reverse osmosis: (Treatment and po l i sh ing of waters would be
accomplished using traditional RO technology.)
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Treated water is delivered to a municipal water purveyor, as a requirement
under the NRD action.
Pre-mine closure, treatment concentrates are d i s po s ed by insertion into
K e n n e c o t t ' s t a i l ing s line or into K e n n e c o t t ' s mineral processing water
circuit.
I n c l u d e s all the measures in Alternat ive s 1, 2, and 3.

b. KeyARARs:
In addition to ARARs in Alternative 3, key ARARs include the Utah
Drinking Water Regulations, Utah Public Water S u p p l y requirements, the
Utah Ground Water Protection Corrective Action program, RCRA, the
Utah Pol lu tan t Discharge Elimination Program permit regulations, and
Utah Water Rights Laws.

c. Long term reliability:
While preventing exposures to the publ ic downgradient, this alternative
provides a dual containment system. The acid wel l s would withdraw
waters f r om the core of the plume. Drawdowns within the aquifer caused
by this pumping should theoret ical ly s t op all eastward movement of the
plume. The barrier wells along the front of Zone A would provide a s a f e t y
net to s t op less concentrated materials f r o m escaping downgradient. The
t e chnology has been shown in preliminary p i l o t tests to work on the plume
and, with proper maintenance, the technology will be reliable.

d. Quantity of untreated waste and treatment residuals:
At the end of the remedial action, there should be no untreated wastes. If a
combined barrier we l l /ac id well pumping rate of 3500 gpm is assumed,
treatment re s iduals could be as high as 1300 gpm over the l i f e of the
pro j e c t . Existing infrastructure for management of treatment residuals
would be available so long as the mining operations continue. Other
methods of d i spo sa l for treatment res iduals would be necessary f o l l o w i n g
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 d i f f e r e n t strategy can be used upon approval by EPA
and UDEQ using technology available at the time of mine closure.

e. Estimated time for design and construction:
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Construct ion comple t i on 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 p e o p l e in the a f f e c t e d area and the aquatic species in the
J o r d a n River could also be achieved quickly. The time required to
remediate the aquifer could be 150 years or longer. Mode l ing suggest s that
the original core of the acid plume would be large ly removed in the f ir s t 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 f r e s h water f l o w s
through the contaminated aquifer material. The time it would take to
achieve a total cleanup is unknown. Further model ing and monitoring may
give insights on progress as the p r o j e c t continues.

g. Estimated costs: ( A p p e n d i x M, RI/FS)
E S T I M A T E D C O S T S F O R A L T E R N A T I V E 5

Activity

All the measures in Alternat ive s 1,
2, and 3
Insta l la t i on of a barrier well
containment
Withdrawal f rom the core of acid
plume and Pretreatment of this
acid water using NF
Treatment of pretreated acid
waters by reverse osmosis
Treatment of s u l f a t e waters f rom
barrier s u l f a t e we l l s by reverse
osmosis
Treat ed water is delivered to a
municipal water purveyor

Capi ta l costs

$18M

$8.98M

$23. 1M

$2.9M

$17.5M

included in
treatment

O+M costs for 30
years
$27M

$19.23M

$33. 9M

I n c l u d e d in RO
costs
$21.3M

included in
treatment

net present
value
$45M

$28.11M

$47.0M

$2.9M

$38.8M

included in
treatment
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Activity

Concentrates are d i s p o s e d in
K e n n e c o t t ' s tail ings line
T O T A L

Capi ta l costs

$4.4M

$74. 5M

O+M costs for 30
years
$21. OM

$122.7M

net present
value
$25. 4M

S197.2M
h. Use of presumptive remedies or innovative treatment.

T h i s alternative does not use presumptive remedies. Membrane technology
such as nano f i l t ra t i on is s t i l l considered innovative because a number of the
operational d e t a i l s and O+M requirements have not yet been f u l l y worked
out. Disposal of the treatment residuals into the existing tailings p ipe l ine is
also innovative. It takes advantage of the neutralization capacity of the
t a i l ing s in a 13-mile long p i p e l i n e to neutralize the treatment concentrate
and prec ipi tate out the metals. Because it takes advantage of existing
infrastructure of the mill, it is also very cost e f f e c t i v e .

/. Expected outcome:
Citizens are protec ted f r om exposure to contaminants and the acid p lume
never reaches the J o r d a n River. The aquifer is cleaned up over time.
Based on mode l ing predic t ions , most of the cleanup occurs while the
mining operations continue so existing infrastructure can be used. The
ground water is returned to benef i c ia l use.

Alternative 6-Hydraulic Containment, NFPretreatment,RO Treatment, Active
Pumping of the Acid Plume and Lime Treatment of Treatment Residuals
a. Major elements of Alternative 6:

Same as Alternat ive 5, except acidic waters are withdrawn f rom 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 publ i c but is used as process waters
by Kennecott . The RO plant treats only the waters f rom the barrier wells,
not waters f rom 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 p ipe l ine .

• Treatment re s iduals f rom lime treatment of the nano f i l t ra t i on
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concentrations are stored in a lined reposi tory located close to the
treatment plant.

b. KeyARARs:
In add i t i on to ARARs in Alternative 5, key ARARs include the Utah
Drinking Water Regulations, the Utah Ground Water Protection
Corrective Action program, Utah Water Rights Laws and the Utah
Pollu tant Discharge Elimination Program permit regulations. Depending
on the composition of the lime wastes, RCRA Hazardous Waste
regulations are relevant and there fore inf luence the design of the
repository. It would also need to meet the substantive requirements of the
Utah Ground Water Protection Program.

c. Long term reliability.
W h i l e preventing exposures to the pub l i c downgradient, this alternative
provides a dual containment system. The wel l s in the core of the acid
plume would withdraw highly contaminated ground water. Drawdowns
within the aquifer caused by this p u m p i n g should theore t i cal ly s top all
eastward movement of the plume. The barrier wells of the acid plume
would provide a sa f e ty net to s t op less concentrated materials f r om
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 d i spo sa l problem for the solid wastes produced
by the lime treatment.

d. Quantity of untreated waste and treatment residuals:
At the end of the remedial action, there should be no untreated wastes. If a
combined barrier we l l / c or e well pumping rate of 3500 gpm is assumed,
treatment re s iduals could be as high as 240,000 tons/year.

e. Estimated time for design and construction:
Construction comple t ion 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 p e o p l e in the a f f e c t e d area and the aquatic species in the
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J o r d a n River would also be achieved quickly. The time required to
remediate the aquifer could be 150 years or longer. Mode l ing suggests that
the original core of the acid plume would be largely removed in the f i r s t 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 f l o w s
through the contaminated aquifer material. The time it would take to
t o t a l l y cleanup the ground water and the aquifer materials is unknown.
Estimated costs

E S T I M A T E D C O S T S F O R A L T E R N A T I V E 6

Activity

Alternat ive 5 (except method for
d i s p o s a l of treatment r e s idua l s)
Treatment residuals treated with
lime and sludge removal
T O T A L

Capital Costs

S74.5M

S 1 3 . 2 M

S87.7M

O+M/30 years

S122 .7M

S149.8M

$272.5M

net present
value
$197.2M

S 1 6 3 . 2 M

$360.4M
h. Use of presumptive remedies and innovative treatment:

T h i s alternative does not use presumptive remedies. It uses an innovative
membrane technology ( n a n o f i l t r a t i o n ) treatment for the acid waters.

/. Expected outcome:
Citizens are protec ted f r om exposure to contaminants and the acid plume
never reaches the J o r d a n River. The aquifer is cleaned up over time. The
ground water is returned to benef ic ial use. The volume of lime required
using this approach would be large l ead ing to a great increase of t r a f f i c in
the area. A regulated retention structure for the s ludge would be needed.

Ancillary alternatives for special situations
a. Alternatives for NF concentrate disposal following cessation of mining

and milling operations in 30 years (tailings p i p e l i n e would no longer have
ta i l ings f l ow s) . Thes e a p p l y to Alternatives 4 and 5.

• Pump the concentrate to a lined f a c i l i t y on the waste rock dumps for
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evaporation, d i s p o s a l of the s ludge s in the dump or in a lined storage
fac i l i ty .
Use the former ta i l ings p i p e l i n e or another ded i ca t ed p i p e l i n e to convey
concentrate to shallow p o n d s on the top of the new tai l ings pond for
evaporation. Lining d e p e n d s on the characteristics of the residuals.

• Same as above, but create solar ponds to create electricity. Electricity
could be used to he lp evaporate water during the winter months. S l u d g e
storage is also necessary.

• Lime treatment and d i spo sa l of res iduals in an on-site RCRA-like
repository.

b. Alternative for RO concentrate disposal following mine closure in 30
years (this a p p l i e s to Alternatives 4, 5 and 6):

• Direct d i s p o s a l in the Great Salt Lake via a new p i p e l i n e and o u t f a l l . T h i s
d e p e n d s on the nature of the concentrate and impacts on the Great Salt
Lake
Evaporation pond s

c. Alternatives for well-head protection
Because there is a p o s s i b i l i t y that water level drop s might a f f e c t municipal
and private wells throughout the area, addit ional alternatives for Wel l Head
Protection were deve loped. In the case of Alternatives 1, 2, and 3, these
might be needed to protect well s f rom 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. The s e measures might also be
needed if the barrier well system is i n e f f e c t i v e in t o t a l l y containing the
plume.
For the West J o r d a n municipal well f i e l d :
• I n s t a l l in j e c t ion wells between the acid plume and the West J o r d a n

municipal well f i e l d . (This requires permission from UDEQ.)
• I n j e c t s u f f i c i e n t water into aquifer to prevent excessive water level

drop s near West J o r d a n well f i e l d and prevent acid plume migration
in that direction. (This requires permission from UDEQ.)

• Water would come from uncontaminated sources of water in the
nearby mountains.
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• If draw downs are the main problem, storage of water in the winter
months in above ground tanks instead of reinjection.

For private wells:
H o o k up to municipal water.

• I n s t a l l a t i o n and maintenance of a residential reverse osmosis
treatment system if municipal water hook up is impractical.
Deepening of the a f f e c t e d well if it is thought that a deeper well
would yield s u f f i c i e n t replacement water.

• Replacement of water using other sources.
• Underground inje c t ion up gradient of a f f e c t e d wel l s to

counterbalance the drops . ( T h i s requires permission from UDEQ.)
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J. Summary o f C o m p a r a t i v e A n a l y s i s o f A l t e r n a t i v e s :
The Nat iona l Contingency Plan (NCP) requires that the various remedial action
alternatives be evaluated ind iv idua l ly and then compared relative to each other using nine
criteria. The nine criteria in the National Contingency Plan and how the alternatives
compare are described below:
1. Overall protection of human health and the environment

Overall protec t ion 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 con tro l l ed , through treatment, engineering controls, and/or institutional
controls.
Alternatives 2, 3, 4, 5, and 6 all protect human health. Alternat ive s 4, 5, and 6 use
ins t i tut ional controls to limit exposure of humans to the contaminated ground
water while the aqui f er i t s e l f is being restored. In Alternatives 2 and 3, human
health is also pro t e c t ed by l imiting exposure of the publ i c to the contaminated
waters through the use of insti tutional 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.
Alternat ive s 4, 5, and 6 protect the environment by preventing migration of the
plume. The plume never reaches the J o r d a n River where exposure to aquatic life
could occur.
Alternatives 1, 2, and 3 do nothing to contain the plume or prevent it f rom
reaching the J o r d a n River. T h e y would not protect the environment.

2. Compliance with Applicable or Relevant and Appropriate Requirements
CERCLA and the NCP require that remedial actions at CERCLA sites at least
attain l e g a l l y a p p l i c a b l e or relevant and a p p r o p r i a t e Federa l and S t a t e
requirements, s tandards, criteria, and l imitat ions which are col lec t ively referred to
as ARARs, unless such ARARs are waived under conditions outlined by
CERCLA.
A p p l i c a b l e requirements are those cleanup standards, s tandards of control, and
other substantive requirements, criteria, or l imitat ions that are promulgated under
F e d e r a l environmental or S t a t e environmental or f a c i l i t y siting laws. T h e s e
regulations s p e c i f i c a l l y address a hazardous substance, p o l l u t a n t , contaminant,
remedial action, location, or other circumstance found at a CERCLA site. Only
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those S t a t e s tandards that are i d e n t i f i e d by a state in a timely manner and that are
more stringent than Federa l requirements may be a p p l i c a b l e . Relevant and
a p p r o p r i a t e requirements are those cleanup standards, s tandards of control, and
other substantive requirements, criteria, or l imitat ions that are promulgated under
Federal environmental or S t a t e environmental or f a c i l i t y siting laws. Thes e
requirements, while not a p p l i c a b l e to a hazardous substance, p o l l u t a n t ,
contaminant, remedial action, location, or other circumstance at a CERCLA site
do address problems or situations s u f f i c i e n t l y similar to those encountered at the
CERCLA site that their use is well-suited to the particular site. Only those S t a t e
s tandards that are i d e n t i f i e d in a t imely manner and are more stringent than F e d e r a l
requirements may be relevant and appropr ia t e .
The NCP Criterion of compliance with ARARs addres se s whether a remedy will
meet all of the app l i cab l e or relevant and appropriate requirements of other Federal
and S t a t e environmental statutes or provides a basis for invoking a waiver.
Alternatives 4, 5, and 6 would comply with ARARs through appropr ia t e designs.
Alternatives 1-3 would not comply with chemical s p e c i f i c ARARs

3. Long Term Effectiveness and Permanence
Long term e f f e c t i v e n e s s and permanence refers to expected residual risk and the
abi l i ty of a remedy to maintain reliable protect ion of human health and the
environment over time, once clean-up levels have been met. Thi s criterion includes
the consideration of residual risk that will remain onsite f o l l o w i n g remediation and
the adequacy and re l iabi l i ty of controls.
All alternatives, except the no action Alternative 1, provide some degree of long
term protection. Alternatives 4, 5, and 6 o f f e r a permanent cleanup of the aquifer
allowing eventually the f u l l use of the ground water resource. The J o r d a n River
would be protected by the remedial action preventing the migration of the plume.
Alternat ive s 2 and 3 can be e f f e c t i v e but access to the contaminated ground water
by use of water rights and the circumvention of the institutional controls is
pos s ib l e . The J o r d a n River would not be protected by these two alternatives.
Alternat ive 1 provides no protection at all to either the publ ic or the J o r d a n River.
The plume would continue to migrate, contaminating the aquifer further and
causing the cleanup time to increase.
Alternatives 4, 5, and 6 would produce some form of treatment residuals which
would require proper handling and maintenance to maintain e f f ec t ivenes s .

4. Reduction ofToxicity, Mobility, or Volume through Treatment
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Reduction of toxici ty, mobil i ty, or volume through treatment refers to the
anticipated performance of the treatment technologies that may be included as part
of a remedy.
Alternatives 4, 5, and 6 all use treatment t e chnologie s that would reduce toxicity,
mobil i ty and volume of the contaminated ground water. Although Alternative 3
uses in home treatment technology, the purpose is not treatment of the aquifer
i t s e l f and does not reduce toxicity, mobility or volume. Alternatives 1 and 2 do
not involve any treatment at all and would not reduce toxicity, mobili ty and
volume of the contaminated plume. In fac t it is l ike ly that the volume of
contaminated ground water would actually increase under Alternatives , 1, 2, and 3.

5. Short term effectiveness
Short term e f f e c t i v e n e s s 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 operation of the remedy until cleanup
l eve l s are achieved.
Alternatives 2,3,4,5 and 6 would be e f f e c t i v e in the short term because all of
these alternatives d e p e n d , in the short term, on l imit ing 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 e f f e c t i v e , short term or long term.

6. Implementability
Implementab i l i ty addresses the technical and administrative f ea s ib i l i ty of a remedy
f rom design through construction and operation. Factor s such as availabi l i ty of
services and materials, administrative f ea s i b i l i ty , and coordination with other
governmental agencies are considered.
Implementab i l i ty at this site is a function 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 Sta t e Engineer and the local governments
in restrict ing the use of the ground water and/or restricting land use. Alternatives
4, 5, and 6 in addi t i on to the above cooperation, also require cooperation of the
S t a t e Engineer to give permission to pump at rates e f f e c t i v e to contain the
contamination even though water levels throughout the area might drop thus
a f f e c t i n g 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. Alternative 6, in addi t ion to all the cooperation required
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above would also require large volumes of lime and produce large volumes of
residual wastes. Traffic problems and wear and tear on roads could be the result.

7. Cost
The t y p e s of costs that are assessed include capital costs, annual operation and
maintenance costs and net present value of capital and O+M costs.
Alternat ive s 1, 2, and 3 are the least costly, with costs ranging f rom $26M to
$45M, but none of these do anything to cleanup the aquifer. The active
remediation remedies, Alternat ive s 4, 5, and 6 are more cost ly ($197M to $360M)
but will eventually clean up the aquifer. Alternatives 4 and 5 take advantage of
existing mining infrastructure re sul t ing in savings in d i s p o s a l 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 RI/FS was
c o m p l e t e d , the total costs for Alternat ive 5 have been reduced.

8. State acceptance
This includes the state's position and key concerns related to the alternatives and
comments on ARARs and proposed use of waivers.
In 1995, the state and Kennecott negotiated a Consent Decree to se t t le a Natural
Resources Damage Claim for damages to the ground water in the Southwest
J o r d a n Valley. The terms of the Consent Decree es tabli shed a cash payment and a
l e t t e r 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
a p p l y for a rebate against the letter of credit by extracting the contaminated water,
treating it to drinking water quality s tandards and providing it to a purveyor of
municipal water for use in the a f f e c t e d area. In December, 1999, Kennecott
submitted to the S t a t e Trus t e e a p lan for use of the Natural Resources Damage
settlement dol lar s . The p lan is a combination of Alternative 5, as d e f i n e d in this
ROD, and an additional treatment of s u l f a t e contaminated ground waters
downgradient of the Zone A acid plume. T h e r e f o r e , the state suppor t s Alternative
5, because this alternative is most consistent with the requirements of the NRD
action. The state oppose s Alternatives 1, 2, and 3 because they essentially
sacri f ice the aquifer's future use forever. In a semi-arid climate, sacrif icing 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 plume not to be captured by the barrier
well s is too risky, and costs more. Alternative 6 costs more than Alternative 5
without any apparent benefi t to the aquifer or the citizens of Utah.
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9. Community Acceptance
T h i s determines which components of the alternatives the community suppor t ,
have concerns about, or oppose .
The primary vehicle of community par t i c i pa t i on was the Technical Review
Committee composed of technical s t a f f f rom the local governments in add i t i on to
state and f edera l experts. In these discussions, the Committee favored Alternative
5 over Alternat ive 4 because pumping of the acid plume was slated to begin right
away and the core waters would be removed be fore they could migrate to the
downgradient barrier wells. T h e y 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 be fore mine closure. Alternative 6 was not
discussed much because it was more co s t ly without any apparent benef i t .
Alternatives 1, 2, and 3 were unacceptable to the committee because those
alternatives sacri f iced any use of the aquifer for generations to come.
Alternative 5 in conjunct ion with a companion NED settlement plan was suppor t ed
by the city councils in West Jordan, South Jordan, Herriman, and Riverton. There
was some disagreement on the port ion of the NRD settlement p lan dealing with
which cities were to receive the treated water to the four communities in the
a f f e c t e d area. All of the cities wanted more water than the propo sa l a l l o t t e d , and a
few of the private well owners wanted direct s u p p l y of the water at wholesale
rates.
During the o f f i c i a l public comment period and public hearing, very few citizens
commented on the relative merits of the alternatives. Ins t ead , most of the
comments were on the potent ial consequences of the implementat ion of EPA's and
UDEQ's pre f erred remedy. Alternative 5 would result in-drawdowns s ignif icant
enough to inf luence a wide area in the western part of the valley. T h i s 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 u n a f f e c t e d by the plume. Few o p p o s e d
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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10 Summary Table of Alternatives

Criteria

Thre sho ld
criteria -
protec t ion of
human health
and the
environment
Threshold
criteria - meet
ARARs

Long term
e f f e c t i v e n e s s
and
permanance

Reduction of
TMV through
treatment

Short term
e f f e c t i v ene s s

Alternative 1
No action

W o u l d not
protect human
health or the
environment

Would not
meet Utah
groundwater
cleanup
standards in a
reasonable
time frame
(800 + yrs)

Is not e f f e c t i v e
at all. - Relies
entirely on
natural
attenuation

no treatment,
no reduction
o f T M V ,
volume
actually
increases as
plume moves
no action, no
problems (but
no progress
either)

Alternative 2
Insti tut ional
Controls
W o u l d protect •
human health,
but p o t e n t i a l l y
not the
environment

Would not meet
Utahgroundwater
cleanup
standards in a
reasonable time
frame (800+
yrs), same as
A l t l .
Relies heavily
on institutional
controls for
long term
protectiveness,
essentially in

"perpetui ty, and
natural
attenuation

no treatment, no
reduction of
T M V , volume
actually
increases as
p lume moves

no action, no
problems (but
no progress
either)

Alternative 3 Point
o f U s e M g t

Would protecthuman health, but
p o t e n t i a l l y not the
environment.

Would not meet
Utah groundwater
cleanup standards in
reasonable time
frame (800+ yrs),same as Alt 1

Relies heavily on
institutional controlsfor long termprotectiveness,
essentially inperpe tu i ty and
natural attenuation

no treatment, no
reduction of TMV,volume actually
increases as plume
moves

no action, no
problems (but noprogress)

Alternative 4
Hydraul i c
Containment
Would protect
human health and
the environment

Would achieve
ARARs, but might
take 50 -150 years
or longer

While relying
heavily on
institutional controls
for long term
protection, theplume does not
move into new areas
and eventually
shrinks. Concern
that acid plume
might get by the
barrier.
treatment reduces
toxicity, mobility,
and volume

no serious problems
during construction
-pumping rates andwell distances need
to be determined to
ensure e f f e c t ivene s s

Alternative 5
Active Pumping

W o u l d protect
human health and
the environment

Would achieveARARs, but
might take
greater than 50-150 years, but
shorter than Alt4.

W h i l e relying oninstitutional
controls for longterm protection,
the p lume does
not move into
new areas and is
cleaned up in 50-
150 yrs. Acid
plume never
reaches barrier.

treatment reduces
toxicity, mobility
and volume over
a shorter time
frame

no serious
problems during
construction-
pumping rates
and well
distances need to
be determined to
ensure
e f f e c t iv ene s s

Alternative 6
Active Pumping -
lime treatment
W o u l d protect
human health and
the environment

Would achieve
ARARs, but
might take
greater than 50-
150 years, same
as Alt 5, shorter
than Alt 4.

Same as 5

Same as 5

Same as 5
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Criteria

Implement-
ab i l i ty

Cost

State
acceptance

Community
acceptance

Alternative 1
N o action

no action, no
problems (but
no protection
and no
progress)

Low

unacceptable

unacceptable

Alternative 2
Insti tut ionalControls
no engineering
action but
requires the
cooperation of
the State
Engineer and
local
governments to
control well use

Low

unacceptable

unacceptable

Alternative 3 Point
of Use Mgt

no action, no
problems withimplementation.
Does require aid of
state engineer, andlocal water suppl ier s

Low

unacceptable

unacceptable

Alternative 4H y d r a u l i c
Containment
technology
available, fewproblems
encountered

H i g h

slower than other
active remediation
plans, therefore
unacceptable
no comment

Alternative 5
Active Pumping

technology
available, few
problemsencountered

High, but 15%
less than
Alternative 4
state preference

communities
support this plan,
coupled with
companion NRD
plan

Alternative 6Active Pumping -lime treatment
technology
available, f ewproblems
encountered,
except disposal of
sludges produced
by lime treatment
would require
lots of land (and
lime supp l i e scould get scarce).
Very H i g h

waste disposalproblems

no comment
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K. Princ ipa l Threa t Was t e :
The princ ipal threat waste is the source of the acid plume containing high metal and s u l f a t e

concentrations. In this case, the sources of the acid plume have been addressed in previous
actions. However, the acid plume i t s e l f is not much d i f f e r e n t in composition as the original
sources. Alternatives 1, 2, and 3 do not address the remnants of the principal threats in the
aquifer i t s e l f . Human exposure to the waste is prevented by insti tutional controls e s sentially in
perpe tu i ty . Alternatives 4, 5, and 6 address the remnants of the principal threats in the aquifer by
pumping the acid p lume f r o m the aquifer, treating the water, and providing the water to
munic ipal i t i e s for benef ic ial use.
L. Selected Remedy

EPA and UDEQ have selected Alternative 5 as the remedy for addres s ing the acid plume
at Operab l e Unit 2 of the Kennecott S o u t h Zone site.
1. Summary of the Rationale for the S e l e c t e d Remedy

EPA and UDEQ selected Alternative 5 for the f o l l o w i n g reasons.
a. EPA and UDEQ preferred active remediation of the plume in Zone A. It

was unacceptable to allow the plume to continue to move downgradient
p o l l u t i n g more and more ground water as it did so. Containment was a
minimum requirement to prevent a major municipal well f i e l d f r om being
impacted and to prevent a potential impact on the J o r d a n River. The active
remediation alternatives were Alternatives 4, 5, and 6. All others were
eliminated f r om further consideration as not protective and f a i l i n g to meet
remedial goals.

b. Of the active remediation alternatives, Alternatives 4, 5, and 6, Alternatives
5 and 6 were pre ferred relative to Alternative 4 because withdrawals of the
acid plume were slated to begin right away, 10 years ahead of Alternative
4. T h i s would mean that the aquifer has the potential to be remediated
f a s t e r in Alternat ive s 5 and 6. Pilot testing would be required for
Alternat ive s 4, 5, and 6 to prove operation status and sustainability.
Alternat ive 4 also relies on a single barrier well system to contain the
plume. The consequences of the acid plume escaping capture of the barrier
wel l s and migrating farther could be extreme.

c. Of the fa s t e s t active remediation alternatives, Alternatives 5 and 6,
Alternative 5 was preferred because its costs were less with the same
bene f i t s to the aquifer. Alternative 5 had the added benefit of using
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
Alternat ive 6, al though tradi t i onal , would have implementabi l i ty problems
requiring transpor ta t i on of large quantities of lime and treatment sludges.
Final ly , Alternative 5 f i t s best with a plan to s e t t l e the NRD issues at the
site. S i m i l a r treatment technologie s are propo s ed for use in both the
CERCLA and NRD plans and the systems can be integrated at key spot s .

2. Description of the selected remedy
Operations and maintenance of surface source controls (already implemented
under provisions of a state Ground Water Protection Permit).
Integrat ion and use of Inst i tu t ional Contro l s , upon approval by the S t a t e Engineer
while restoration is ongoing:

Inst i tu t ional controls include, but are not limited to, well dri l l ing
moratorium by the Utah S t a t e Engineer, pumping limits placed on existing
wel l s by the Utah S t a t e Engineer, purchase (or exchange) of land, purchase
(or exchange) of water rights, municipal zoning and land use regulations.
Other op t i ons are available to the S t a t e Engineer. The S t a t e 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 bot t l ed water, extension of wel l s into uncontaminated
portions of the aquifer, replacement of wells.

• Development of a p lan to deal with consequences of water level drops caused by
pumping of the acid plume:

The agencies will request that, as a part of RD/RA, the PRP devise a
method to mitigate the impact of drawdowns on private and municipal
wel l s located in and near the a f f e c t e d area. T h i s p lan could include the
f o l l o w i n g actions, per formed on a case-by-case basis: Drilling of new and
deeper wells, install ing well complet ions at deeper depth s , alternate water
sources, purchase or exchange of water rights, well abandonment and
compensation.

I n s t a l l a t i o n of a barrier well containment system at the leading edge of the acid
plume (where s u l f a t e concentrations are less than 1500 ppm in the projec t ed
migration pathway of the plume movement)

The performance standard for this system requires that no waters
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exceeding state and f ed era l drinking water standards for metals or
exceeding 1500 ppm s u l f a t e shall migrate off Kennecott proper ty (as of
December 13, 2000) past the barrier wells.

I n s t a l l a t i o n of a well or well s in the core of the acid plume: (There are already two
we l l s which have been ins tal l ed in core area for p i l o t te s t ing purpo s e s .)
Pretreatment of acid water using nanofil tration.
Treatment of pretreated acid waters by a reverse osmosis p lant .
Treatment of the waters from the barrier well s by a reverse osmosis p lant .
Trea t ed water is delivered to a municipal water purveyor (as required for a rebate
as s tated in the Natural Resources Damage S e t t l e m e n t p lan and approved by the
S t a t e Trus t e e) .
I n s t a l l a t i o n and maintenance of a monitoring system to track the movement of the
plume, the progres s of active remediation, and measure the progress of natural
attenuation for the s u l f a t e contamination within the Zone A plume and
downgradient of the barrier wells. The goal of the natural attenuation is to achieve
the State's primary drinking water standard of 500 ppm.
Prior to mine closure, the concentrates from NF plant and RO plant are d i s po s ed in
K e n n e c o t t ' s tailings pipel ine. The tai l ings p ip e l in e serves as a 13 mile linear
treatment system. Acid s would be neutralized and metals would pre c ip i ta t e into
the tail ings slurry. Metal s are stored along with ta i l ings in the Magna T a i l i n g s
Impoundment , newly expanded and renovated.
F o l l o w i n g cessation of nearby mining and milling operations, the NF and RO
concentrates shall be d i s po s ed in a f a c i l i t y appropr ia t e to the type s of wastes then
remaining in the concentrate. None of the s p e c i f i c requirements mentioned in the
de s cr ip t i on of alternatives will be chosen at this time. A di spo sa l method which
could be implemented quickly f o l l o w i n g mine closure must be included as a part of
RD/RA. In 30 years, it is anticipated that other t e chnologi e s may be available to
h a n d l e r e s idual s f r om the treatment plant s . 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 s i gn i f i can t ly less concentrated than today,
and more will be known about the nature of any proposed discharge to the Great
Salt Lake and the potential e f f e c t s thereof. The Agencies also acknowledge the
po s s i b i l i ty of a c ompl e t e ly d i f f e r e n t op t ion for addressing the concentrates upon
mine closure. EPA and UDEQ would then encourage the submittal of a new
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proposal that takes into consideration changed circumstances and new technology
to more e f f e c t i v e l y address the concentrates.

• S h o u l d the plume begin to impact the West J o r d a n Municipal Wel l F i e l d (either
through increased loadings or water level drop s) , a re injec t ion program may be
considered.

3. Summary of the Estimated Remedy Cos t s
The information in this cost estimate summary table is based on the best available
information regarding the anticipated scope of the remedial action. Changes in the
cost elements are l i k e ly to occur as a result of new information and data col lec ted
during the engineering and design of the remedy. M a j o r changes may be
documented in the form of a memorandum in the Administrative Record f i l e , an
Explanat ion of Sign i f i can t D i f f e r e n c e s , or a Record of Decision Amendment. T h i s
is an order-of-magnitude engineering cost estimate that is expected to be within
+50% to -30% of the actual pro j e c t cost. Since the RI/FS was submitted, there
have been addit ional cost estimates which are lower than those presented here.
T h i s version is verbatim from the RI/FS.

PROJECT C O S T E S T I M A T E
C A P I T A L C O S T S

(From A p p e n d i x M, RI/FS Report, 1998®)
A C T I V I T Y
Source controls

Inst i tu t ional controls
Water rights and land use restrictions

Point of use management
Municipal Connections
Househo ld Treatment Units

Draw down impacts ( p o t e n t i a l )
Private well owners

Quantity Unit

Hot

3 5,000 Linear ft
400

25 wells with
20-40 ft drops ,
15 wells with
40-100 ft drops,
4 wells with
> 100 ft drops

Unit Cost

$16,000,000

$25
$1,500

case by case
basis

T o t a l Cost
already
constructed

$16,000,000

$875,000
$600,000

not estimated
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A C T I V I T Y
Municipal we l l s

Reinject ion program

Barrier Wel l extraction and RO
treatment

W e l l s ( C ' s t e e l)
Well Pump S t a t i o n s
Booster Pump S t a t i o n s
Power substations
Reverse Osmosis F a c i l i t y

6" - 12" dia. C' steel p ipe l ine s
8" concentrate C' steel p i p e l i n e
Power transmission lines

Acid plume (core waters) extraction to
N a n o f i l t r a t i o n pretreatment and Reverse
Osmosis Treatment

W e l l s (stainles s s t e e l)
W e l l Pump S t a t i o n
Booster Pump Stat ion
Power substations
6" - 12" dia p i p e l i n e s (stainles s s t ee l)
Power transmission lines

N a n o f i l t r a t i o n f a c i l i t y

Quantity Unit
2 wel l s with 20-
40 ft drops , 4
wells with >100
f t drops
unknown

10,000 Linear ft
6
1
3
2,000 gpm

20,000 Linear ft
500 Linear ft
20,000 Linear ft

5000 Linear ft
5
1
2
10,000 Linear ft
10,000 Linear ft
1,500 gpm (this
f l o w depends on
remedial des ign)

Unit Cost
case by case
basis

case by case
basis

$260
$425,000
$550,000
$150,000
$ 3 . 2 0 / g a l p e r
day
$85
$70
$45

$350
$500,000
$600,000
$150,000
$140
$45
$4.10/gal .day

T o t a l Cost
not estimated

not estimated

$2,600,000
$2,550,000
$ 550,000
$ 450,000

$9,216,000

$1,700,000
$ 35,000
$ 900,000

$1,750,000
$2,500,000
$ 600,000
$ 300,000

$1,400,000
$ 450,000

$ 8,856,000
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A C T I V I T Y
M o d i f y Reverse Osmosis Plant above
to increase the f l o w to 2,750 gpm
U p g r a d e exis t ing lime treatment plant

at concentrator and head of tailings line
(750 g p m )
New d i s p o s a l infrastructure for use
f o l l o w i n g mine closure
Sub T o t a l
EPCM

Contingency

T O T A L

Quantity Unit
Hot

Hot

20% construct,
1% 1C, POU
25% construct,
2% 1C, POU

Unit Cost
$2,000,000

$3,000,000

T o t a l Cost
$2,000,000

$3,000,000

not estimated

$56,302,000
$8,106,000

$12,327,000

$76,735,000
(D costs were estimated in 1998 and were not ad ju s t ed for i n f l a t i o n

E S T I M A T E D A N N U A L PROJECT C O S T S
O P E R A T I O N S A N D M A I N T E N A N C E

(From A p p e n d i x M, RI/FS Report, 1998)

Activi ty
Monitoring

Personnel and equipment
Analytical services
Annual report preparation

Source Control Operations and
Maintenance
Inst i tu t i onal Control s
Point of Use Management

Maintenance of household RO units

Quantity unit

2 technicians
700 analyses
H o t
1% of
construction cost
none

10% of capital
cost

Unit Cost

$50,000
$500
$20,000
$127,000,000

none

$600,000

total

$100,000
$350,000
$20,000
$1,270,000

none

$60,000

85



Activity
Barrier W e l l extraction p lu s RO
treatment

Power for pumping
Maintenance

RO System

Operations Labor
Acid extraction to N a n o f i l t r a t i o n and
RO treatment

Power for pumping
Maintenance

Operations Labor
NF system

Lime

S u b t o t a l
EPCM

Contingency

T O T A L

Quantity unit

3,609,000 kWh
5% of
construction cost
2000 gpm
(product f l o w
rate)
5 persons

3,003,000 kWh
5% of
construction cost
5 persons
1,500 gpm
(product f l o w
rate, d epend s on
design)
750 gpm at 0.1
Ib per gal =
19,7 10 tons

1% Source
Cont, POU, 5%
treatment
5% Source
Cont, POU, 25%
treatment

Unit Cost

$0.035
$18,001,000

$0.84

$50,000

$0.035
$20,856,000

$50,000
$1.26

$75

total

$126,000
$900,000

$883,000

$250,000

$105,000
$1,043,000

$250,000
$993,000

$1,478,000

$7,828,000
$ 318,600

$1,673,000

$9,819,600
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S U M M A R Y O F T O T A L C O S T S
C A P I T A L A N D N E T P R E S E N T V A L U E

(From A p p e n d i x M, RI/FS)

Activi ty
Capi ta l - I n s t i t u t i o n a l Contro l s
C a p i t a l - Point of Use Management
Capi ta l - W e l l s and Treatment
O+M Source Control @ 1,844,000/yr

O+M Inst i tu t i onal Control s
O+M Point of Use @64,000/yr

O+M W e l l s and Treatment
S u l f a t e extraction and RO

Acid extraction, NF, RO

T O T A L N E T P R E S E N T V A L U E

Assumpt ions
7% discount
7% discount
7% discount
7% discount

none
7% discount

7% discount

7% discount

Years
2
2

1,844,000/yr
f o r perpe tu i ty

64,000/yr for
perpe tu i ty

2,826,000/yr
f o r p erpe tu i ty
5,079,000/yr
for 21 years

total
16,049,000
17,528,000
40,715,000
26,343,000

914,000

40,372,000

$55,031,000

$197M
4. Expected Outcomes of the S e l e c t e d Remedy:

The overall objec t ive of the selected remedy in conjunction with the NRD
settlement action is to remediate the aquifer so that f u l l unrestricted use of
the ground water by public and municipal well owners is achieved.
Because this will take a long time, perhaps 50-150 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 a part of this program can be used by the
public.

The f inal cleanup levels for the remedy are given in the f o l i o wing table:
F I N A L C L E A N U P LEVELS F O R T H E S E L E C T E D REMEDY
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Contaminant

Basis

acidi ty
Arsenic
Barium
Cadmium
C o p p e r
F l u o r i d e
Lead
Nitrate
Selenium
Nickel
Aluminum
Chloride
Manganese
S i l v e r
S u l f a t e

Remediation Level
throughout acid
plume

health based levels
f r om site s p e c i f i c risk
assessment

pH = 6.5-8.5
0.05 mg/1
2 m g / l
0.005 mg/1
1.3 mg/1
4 mg/1
0.015 mg/1
10 mg/1
0.05 mg/1
0.1 mg/1
-
-
-
-
1500 mg/1, active
CERCLA
remediation
500 mg/1, passive
CERCLA action via
natural attenuation

Containment Level at
Kennecott proper ty
line downgradient of
Zone A (as of 12-13- ,
2000)
health based levels
f rom site s p e c i f i c risk
assessment

pH = 6.5-8.5
0.05 mg/1
2 mg/1
0.005 mg/1
1.3 mg/1
4 mg/1
0.015 mg/1
10 mg/1
0.05 mg/1
0.1 mg/1
-
-
-
-
1500 mg/1

Treatment Level for
RO treatment plant

ARAR, state primary
and secondary
drinking water
standards.
pH = 6.5-8.5
0.05 mg/1
2 mg/1
0.005 mg/1
1.0 mg/1
2 mg/1
0.015 mg/1
10 mg/1
0.05 mg/1
0.1 mg/1
0.05 - 2 mg/1
250 mg/1
0.05 mg/1
0.10 mg/1
2 5 0 m g / l
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Contaminant

I D S
Zinc

Remediation Level
throughout acid
plume

-
-

Containment Level at
Kennecott proper ty
line downgradient of
Zone A (as of 12-13-
2000)
-
-

Treatment Level for
RO treatment plant

5 0 0 m g / l
5 m g / l
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M. S t a t u t o r y Determinat ions
The f o l l o w i n g describes how the selected remedy will s a t i s f y the s tatutory requirement of

the nine selection criteria spec i f i ed in the National Contingency Plan
1. Protection of Human H e a l t h and the Environment: Human 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 insti tutional controls, point-of-use management and by containment of the
plume f rom fur th er migration. Environmental protec t ion 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 bene f i c ia l use without restrictions.

2. Compl iance with A p p l i c a b l e or Relevant and A p p r o p r i a t e Requirements (ARARs):
S e c t i o n 1 2 1 ( d ) of CERCLA, 42 U . S . C . § 9621(d), the National Oil and Hazardous
Subs tance s Pol lu t i on Contingency Plan (the "NCP"), 40 CFR Part 300 (1990), and
guidance and p o l i c y issued by EPA require that remedial actions under CERCLA
comply with substantive provisions of app l i cab l e or relevant and appropriat e
s tandards, requirements, criteria, or l imitat ions ("ARARs") f rom S t a t e of Utah and
f edera l environmental laws and S t a t e f a c i l i t y siting laws during and at the
comple t i on of the remedial action. The s e requirements are threshold standards
that any selected remedy must meet.
T h i s document i d e n t i f i e s ARARs that a p p l y to the activities to be conducted under
the Southwestern Jordan River Vall ey Ground Water Plumes Operable Unit 2
remedial action. The ARARs or groups of related ARARs contained in A p p e n d i x
A are each i d e n t i f i e d by a statutory or regulatory citation, f o l l o w e d by a brief
explanation of the ARAR and how and to what extent the ARAR is expected to
a p p l y to the activities to be conducted under this remedial action.
Substantive provisions of the requirements li s ted in A p p e n d i x A are ident i f i ed as
ARARs pursuant to 40 CFR § 300.400. ARARs that are within the scope of this
remedial action must be attained during and at the comple t ion of the remedial
action.
T y p e s of ARARs: ARARs are either "applicable" or "relevant and appropriate."
Both type s of requirements are mandatory under S u p e r f u n d guidance. A p p l i c a b l e
requirements are those cleanup standards, standards of control, and other
substantive requirements, criteria or limitations promulgated under federal
environmental or state environmental f a c i l i t y siting laws that s p e c i f i c a l l y address a
hazardous substance, p o l l u t a n t , contaminant, remedial action, location, or other
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circumstance found at a CERCLA site. Only those state standards that are
i d e n t i f i e d by a state in a timely manner and that are more stringent than f ederal
requirements may be app l i cab l e .
Relevant and a p p r o p r i a t e requirements are those cleanup s tandards, s tandards of
control, and other substantive requirements, criteria or l imitations promulgated
under federal environmental or state environmental or fa c i l i ty siting laws that,
while not "applicable" to hazardous substances, p o l l u t a n t s , contaminants, remedial
actions, locations, or other circumstances at a CERCLA site, address problems or
situations s u f f i c i e n t l y similar to those encountered at the CERCLA site that their
use is well suited to the particular site. Only those state s tandards that are
ident i f i ed in a timely manner and are more stringent than federal requirements may
be relevant and appropria t e .
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 appropr ia t e . In general, this involves a comparison of a number of
s i t e - sp e c i f i c fac tors , including an examination of the purpose of the requirement
and the purpo s e 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
a p p r o p r i a t e , such a requirement must be complied with to the same degree as if it
were a p p l i c a b l e .
ARARs are contaminant, location, or action s p e c i f i c . Contaminant s p e c i f i c
requirements address chemical or physical characteristics of compounds or
substances on sites. The s e values e s tabl i sh acceptable amounts or concentrations
of chemicals which may be found in or discharged to the ambient environment.
Location s p e c i f i c requirements are restrictions p laced upon the concentrations of
hazardous substances or the conduct of cleanup activities because they are in
s p e c i f i c locations. Location sp e c i f i c ARARs relate to the geographical or physical
pos i t ions of sites, rather than to the nature of contaminants at sites.
Action s p e c i f i c requirements are usually technology based or activity based
requirements or limitations on actions taken with respect to hazardous substances,
p o l l u t a n t s or contaminants. A given cleanup activity will trigger an action s p e c i f i c
requirement. Such requirements do not themselves determine the cleanup alterna-
tive, but d e f ine how chosen cleanup methods should be performed.
Many requirements l i s t ed 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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NCP provides that such a situation results in citation to the state provision and
treatment of the provision as a f ed era l requirement.
A l s o contained in this list are policies , guidance or other sources of information
which are "to be considered" in the selection of the remedy and implementat ion 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, e sp e c ia l ly in regard to the evaluation of public health and
environmental risks; or which will be referred to, as appropr ia t e , in selecting and
deve lop ing cleanup actions.
T h i s l i s t in A p p e n d i x A constitutes EPA's and UDEQ's formal i d e n t i f i c a t i o n and
de ta i l ed de s cr ip t i on of ARARs for the remedial action at the Kennecott S o u t h
Zone S i t e , Southwestern Jordan River V a l l e y Ground Water Plumes Operable Unit
2.

3. Cost E f f e c t i v e n e s s : A Cost E f f e c t i v e remedy in the S u p e r f u n d program is one
whose costs are propor t i ona l to its overall e f f e c t i v ene s s . T h i s includes long term
and short term e f f e c t i v e n e s s and reduction of toxicity, mobility, 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 J o r d a n River contaminating more and more of the aquifer as it moves. The s e
alternatives are relatively low in cost, but do not protect the environment long
term. In addi t ion, the ground waters are not returned to benefic ial use.
(2) Alternat ive s 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 e f f e c t i v e in containing the p lume in long term.
A l t h o u g h Alternat ive 4 could be slower than the Alternatives 5 and 6, the results
are roughly equivalent in terms of e f f e c t iv ene s s , permanence, and reduction of
toxicity, mobility, and volume through treatment in the short term. Alternative 5 is
the most cost e f f e c t i v e 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 fa s t er , the amount of residuals
would probably be less.

4. Uti l iza t ion of Permanent solutions and alternative Treatment to the Maximum
Extent Practicable: Alternative 5 takes advantage of an emerging technology using
membrane technology, such as nanofi l tration. 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
treatment as a pr inc ipa l element in remediation of the aquifer and meets the
statutory requirement. Monitored Natural Attenuat ion (MNA) is used as a
supp l ement to the active restoration only a f t e r the contaminants in the plume have
been reduced to level s 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 addit ional active restoration of the remaining s u l f a t e would decrease the
time required to meet MCLs as compared to M N A .

6. Five-year Review Requirements: Since hazardous substance, p o l l u t a n t s , and
contaminants will remain on-site in the aquifer while the long-term remedial action
is on-going, f iv e year reviews are required at this site to determine if the remedy
continues to remain e f f e c t i v e , protect human health and the environment, and
comply with ARARs.

N . D O C U M E N T A T I O N O F S I G N I F I C A N T C H A N G E S
The Selec t ed 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 publ i c comment, an
addi t ional element was added to Alternative 5 in the S e l e c t e d Remedy. The additional element
was EPA's and UDEQ's response to a potential problem of water level drawdowns in the aquifer
as a result of aggressive pumping f r o m 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 p r o j e c t should be consulted and provided with opt ions to solve their problem by
the PRP. T h i s would be done on a case-by-case basis. S o l u t i o n s would be dependent on the
nature of the well, its uses, and the cost of alternatives. The p lan will be included as a work
element in the RD/RA Consent Decree.
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P A R T S : R E S P O N S I V E N E S S S U M M A R Y
A public comment period was held on the joint Natural Resources Damage Sett lement

Plan (administered under a Consent Decree entered in F e d e r a l Court by the S t a t e of Utah,
Kennecott Utah C o p p e r Corporat ion and the Jordan V a l l e y Water Conservancy District) and the
Propo s ed Plan for the CERCLA action. The Public Meeting also covered both plans. T h i s
Responsiveness Summary (an attachment to the EPA Record of Decision) deal s so le ly 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 Set t l ement Plan will be
submitted separately to the Utah Natural Resources Trustee.

Please note that some of the comments have been edited. The f u l l version of the
comments is available in the Administrative Record.
I. E-mail f r om Glenn and M e l o d y Rowe

2427 T e m p l e View Lane
S o u t h J o r d a n , UT 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. More wells will be impacted and the aquatic
life in the Jordan River might also affected by the additional load of contamination.
2. Comment: We wonder what other hazards are there about which we are not being

given complete information.
Answer: EPA and UDEQ in conjunction Kennecott established a systematic approach to
identifying and correcting all the significant environmental problems 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 Oquirrhs 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 current) 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 further surprises due to mining activities in the
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Oquirrhs. If, however, additional contamination is discovered in the future, EPA and
UDEQ still have the authority to address it appropriately. The information gathered
during this project is available for public viewing at the offices of UDEQ, 168N1950 W,
Salt Lake City.
3. Comment: We also wonder about the comment that the water does not damage

plan t s . Some shade trees watered with our well water have died.
Answer: Thank you for the information. EPA and UDEQ -were also concerned about the
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 ofsulfate up to 1700
ppm sulfate did not impact fescue, alfalfa, or broccoli. The highest sulfate level did
reduce bean growth but bean yield was unimpacted. This study was conducted through
one growing season.
Kennecott conducted a follow up outdoors study on the former footprint of the South
Jordan Evaporation Ponds. They used different waters to 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, and
fruit trees. No shade trees were included. There were a few trees that did not survive the
first winter. This was attributed to normal kills associated with use of nursery stock.
According to Kennecott, the well in question was identified 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 23 7 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 to the elevated chloride and sodium present in the water.

Letter f rom Mike R. Barela
13320 S 7565 W
Herriman, UT 84065
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4. Comment: Real estate values will drop if homes in the a f f e c t e d area are not
provided an alternative source of water.

Answer: Adequate drinking water supplies 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 authority to act. Otherwise, this is a local problem.
5. Comment: If water is provided for one area it should be provided to all areas

a f f e c t e d . F u n d s set aside by Kennecott should be used to (restore, replace, or
acquire the equivalent) to both zones A and B.

Answer: Funding to provide alternative -water was apart 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 JVWCD and
Kennecott, division of the water is based on the area of affected ground water within the
boundaries of each system, the population served, and the water rights held by each
entity.
6. Comment: What is being done to protect the citizens in Herriman f r o m

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 contamination in the future.
1. Comment: How do we make sure that new dr i l l ing or increased pumping for water

s u p p l i e s which go to other areas does not a f f e c t wel l s in Herriman?
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. EPA, UDEQ, Kennecott and JVWCD all agree
that the model is simply a prediction tool that is only as good as our current knowledge
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 necessary either to replace water or deepen the impacted wells
should this occur.
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8. Comment: If wel l s in Herriman are a f f e c t e d , when would replacement water
become available?

Answer: If water levels begin to drop because of pumping of the acid plume, it will be a
gradual decline and sufficient time will be available for planning and construction of the
needed infrastructure.
9. Comment: Would wells in Herriman be monitored for contamination on a regular

basis?
Answer: Continued monitoring of the wells in the affected areas will be apart 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 e f f e c t s for this type of contamination?

Answer: The health impacts ofsulfates 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 relationship between sulfate
ingestion and kidney stone formation.

Ill Let ter f r om Herriman Residents f or Respons ib l e Reclamation
Richard Dansie, President
6120 W. 13100 S.
Herriman, UT 84065
1 1 . Comment: The members of HRRR are concerned about the drawdown and the

impact on surrounding municipal and pr iva t e ly held we l l s and water resources.
Answer: Drawdowns may occur associated with accelerated pumping of the acid plume.
A provision in the selected remedy was added to deal with this potential problem.
12. Comment: Should substantial losses occur due to drawdown of the water table, the

plan should include op t i on s to be implemented. T h e s e could include restoration,
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replacement or acquisition of waters for munic ipal i t i e s and private well owners.
The replacement o p t i o n s should be i d e n t i f i e d now, and the drawdown should be
monitored.

Answer: The computer model predicts that there will be drawdown from the acid plume
remediation. As the pumping is occurring, wells 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 treatment system if municipal water hook-up is impractical; (3) deepening of the
affected well if it is thought that a deeper well would yield sufficient replacement water;
(4) replacement of water using Kennecott sources, or (5) underground injection
upgradient of affected wells to counterbalance the drawdown. A provision in the selected
remedy was added to deal with this potential problem.

IV Let t er f rom Marce l l e S h o o p
Kennecot t Utah C o p p e r Corporat ion
P.O. Box 6001
Magna, UT 84044
1 3 . Comment: Kennecot t requests that the ROD include a brief e xp lana t i on in a

f o o t n o t e or parenthe t i cal c l a r i f y i n g the use of the name "Kennecott". The
company now known as Kennecott Utah C o p p e r Corpora t i on has operated in the
past under several names and has been owned by d i f f e r e n t h o l d i n g companies.
Other companies with Kennecot t in the t i t l e are not involved with Bingham
Canyon operations.

Answer: EPA is not opposed to 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 Corporation and is included in the administrative record for this action.
14. Comment: Kennecot t requests that Zone B treatment f a c i l i t i e s not be a part of the

ROD, but rather s o l e l y part of the NRD settlement. Zone A should only be
addre s s ed 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 t lement 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 necessarily 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.

V Letter and Fax f r om Roger Payne,
City of West J o r d a n
803 OS 4000 W
West J o r d a n , UT 84088
15. Comment: The City of West J o r d a n unders tands the need to clean up this valuable

resource, and to correct the problems with the ground water supp ly .
Answer: Thank you for your support. The City has been an active participant in the
Technical Review Committee for the project, both in expressing concerns throughout the
study phase and in evaluating the various alternatives.
16. Comment: The City sugges t s delivery of the Zone A water to a p r o p o s e d city

reservoir at elevation 5335 f e e t rather than the District's existing reservoir at
elevation 5148 f e e t . T h i s would allow the city to service growing western suburbs
without pumping.

Answer: JVWCD has indicated to EPA that it has met with West Jordan City 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. JVWCD will cooperate
with the City to accomplish this objective.
17. Comment: The City is concerned about maintaining the exi s t ing municipal well

f i e l d located j u s t north of the current boundary of the contaminated plume. The
City would like to invest igate add i t i ona l measures to protec t this well f i e l d 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 need to be obtained. The
alternative to store water in the winter months in above-ground tanks instead of injection
may also be considered.

VI Letter f r om Dansie Water Company,
Rodney, Richard, and Boyd Dansie
7198 West 13090 S o u t h
Herriman, UT 84065
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18. Comment: The water in Dansie culinary wel l s has been degraded by Kennecott
operat ions .

Answer: Unlike the contaminated ground-water plumes down gradient of the Bingham
Canyon operations and the Lark mines where the mining 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
chloride. Therefore, it is possible that the high TDS of groundwater in the Butterfield
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 Kennecott sources is only one of
several possibilities. One study suggests 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 groundwater. For more
details on this, see discussion ofHerriman wells in the Shepherd-Miller report, Appendix
B of the Remedial Investigation report.
Another way to determine if Kennecott operations are in fact responsible for
contamination is by examination of historical water quality information - comparison of
today's water quality with water quality prior to Kennecott dumping. EPA does not
require industries to clean up -waters cleaner than background concentrations.
CERCLA has authority to take action when there is a risk to human health (or a potential
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 liability of any parties associated with the site.
19. Comment: If the Dansie proper ty is included in the site, where does the Dansie

Water Company get its replacement water?
Answer: This question should be negotiated 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 e f f e c t of draw down on
its we l l s and surface water s u p p l i e s .

Answer: The ground water model developed by USGS andKennecott 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 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 be necessary either to replace water or deepen the impacted wells should this occur.
Development of a plan to deal with potential drawdowns on municipal and private wells
has been included as apart of the selected remedy.
21. Comment: It would be better to use Utah Lake water rather than water f rom the

Bingham area plume. It would take les s 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
from 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 contamination from the Bingham Canyon plume, the major goal of
this action.
22. Comment: Dansie Water Company o p p o s e s the propo s ed moratorium on new

wells and increases in pumping rates because of the po l lu t i on caused by Kennecott.
Answer: There is already 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 to
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: Kennecot t should be required to replace the water that they

contaminated. T h e y 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 Settlement does
deal with damages to the natural resources of the state.
24. Comment: The propo sa l should be r e j e c t ed and more s tudies conducted. The

as sumptions for the mode l ing should be given. S t u d i e s should include extra
model ing 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. S. 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 modified 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
for 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, monitoring is apart
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: N e g o t i a t i o n s 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

102



content of other impacted wells in the valley. Another problem is that plans to bring
replacement water to the area are complicated by a legal action involving the Dansie
Water Company and its neighbors. Finally, the Dansie Water Company has tried to
couple their well issues 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 remedy for the
aquifer. It does not resolve private claims allow by law.
26. Comment: Kennecott should be declared a S u p e r f u n d site. It will be hard to get to

Rio T i n t o a f t e r Kennecott is no longer around.
Answer: An agreement, called a Memorandum of Understanding, was reached in 1995
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 without
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
to use federal funding for Remedial A ctions. (Remedial A ctions are typically much
larger and more complex that Removal Actions). Since Kennecott indicated that it will

fund 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 option.
Listing on the NPL has no relation to liability questions. 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 to 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 effect on either the Record of Decision or the Consent Decree.

VII Letter f r om Rodney Dansie
7198 West 13090 S o u t h
Herriman, UT 84065
27. Comment: The plan does not put water back to the a f f e c t e d area where surface

and ground water have been injured.
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Answer: Note - this is apparently a NRD Consent Decree provision. CERCLA itself does
not require that the water be "put back" to the affected area.
28. Comment: Water quality has degraded in the Herriman area and this area has not

been inc luded on the maps of a f f e c t e d areas. It should either be included in the
site, or de s ignated 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 mining and leaching
operations. " See also previous response to #19.
29. Comment: The p l a n has not provided for replacement of water in the area west of

Herriman where the water had been degraded .
Answer: For logistical reasons, the JVWCD has agreed to 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 p l a n does not include provisions to replace and restore water in the

area west of Herriman. The p l a n should also pay for damages to the water
companies 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 a risk 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 TDS
does not pose a health risk in and of itself.
The ROD does not determine liability of any party. CERCLA has no provisions to 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 claims for natural resources damages.
31. Comment: Water rights should be pro tec t ed f r o m unlawful taking. The p lan 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 supplies 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 p r o p o s e d p lan has no provisions to deal with contamination in the

area west of Herriman. It should be inc luded in the p l a n or separate one d eve l oped
for this situation. The area should receive treated water and be paid for damages.

Answer: At this time, water quality west of Herriman has not degraded to the point 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 provided for Dansie Water Rights.

P o l l u t i o n 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 p l a n on how to addres s the Dansie's damages should be d e v e l o p e d

and impl ement ed b e f or e the Record of Decision is made. The should include an
estimate of when damages will be paid and when replacement water will be
provided .

Answer: The ROD does not address liability issues. Any negotiations regarding
damages have to occur between the parties involved. EPA 's authority, under CERCLA,
does not allow EPA to interfere in these matters.
35. Comment: What is the e f f e c t of the pump and treat of the acid plume on the

d r o p p i n g of water level s in Herriman wel l s?
Answer: The amount of water level drops due to pumping of the acid 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 p r e d i c t s water elevation drop s was prepared by

Kennecot t and the District. T h e i r s tudies should be reviewed by an out s ide
consultant.
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Answer: See previous answer to #24. The model used has also been reviewed by the
governmental entities involved including EPA, USGS, andUDEQ.
37. Comment: A d d i t i o n a l s tudies of the water level model and as sumptions should be

conducted. A model is only as good as the a s sumpt ions used.
Answer: EPA and UDEQ agree that the ability of any model to predict the future is a
function 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 onflows 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 a way to
compare performance of alternatives relative to each other. But monitoring is required
to 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 propose s to use the clean water of the valley in their

treatment of water they contaminated. T h i s impact s the other water rights owners
in the valley. Kennecott should import water to clean up the plumes, rather than
using water owned by others.

Answer: The agencies do not under stand 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. It 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 certain conditions as outlined by Utah Water Law
and the State Engineer.
39. Comment: Other alternatives should be examined which do not rely on water from

the Herriman area or a f f e c t 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 specifically in the Record of
Decision and the CERCLA consent decree.
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40. Comment: Thank you for your e f f o r t s . Plea s e require that addi t ional work be
p e r f o r m e d to addres s concerns.

Answer: The major scientific question which remains unresolved 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. CERCLA 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.

VIII Letter from Steve M a x f i e l d
91 Canyon Rd
Herriman, UT 84065
41. Comment: I would like to know about the impact s of the cleanup p lan on my well.

(A culinary 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 to 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 a f f e c t 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 quality,

falls outside the authority of CERCLA.
43. Comment: EPA should protect water rights owners in this area from

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 with
drawdowns resulting from this project.
44. Comment: Other water should be imported for the cleanup water processing rather

than mining the water in the area.
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Answer: See previous answer to #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 project, no clean water is being used in the
cleanup.

IX Phone message f r om Vickie Walker
7536 W 13323 S o u t h
Herriman, UT 84065
46. Comment: I am concerned about the drawdown within the aquifer.
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 and possibly to 1300 Wand 10600 S. 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 other parties. A
separate provision in the remedy has been added to deal with draw downs should they
occur as apart of this project.
47. Comment: What will be the compensation p l a n if her well is a f f e c t e d ?
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
private well water using a residential reverse osmosis treatment system.
48. Comment: I would like to be hooked up to city water.
Answer: If a private well is found to be impacted by acid plume remediation, the
compensation will be worked out by the parties involved.

X Phone message from Bob Bowles, property owner in Herriman
49. Comment: I am concerned about the drawdown in the aquifer and how that might

a f f e c t my four irrigation wells south of Herriman.
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Answer: The ground water model developed by USGS andKennecott 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 apart of this project.
50. Comment: What compensation will I get if my wel l s become useless (go dry). T h i s

should be put in writing.
Answer: Corrective action may include substitution with water from another source such
as municipal water orKennecott 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 will be dealt with separately for the solution most appropriate to the
situation.

XI Phone message f r om Eileen Brooks
12680 S o u t h 3600 West
Riverton, UT 84065
51. Comment: What compensation will Kennecot t provide if contamination increases

in my well water? Can I get my well te s ted?
Answer: The well in question is owned by Ms. Brooks' mother, Elma Johnson and is
located at 12872 S 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 acid plume pumping.

XII Public Hearing Test imony: Betty N a y l o r - none of comments regarded the CERCLA
port ion of the action. Ms. Naylor's questions were referred to UDEQ for response as a
part of the NRD settlement p r o p o s a l .
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X I I I Publ i c Hear ing T e s t i m o n y : Steve Hansknecht
52. Comment: Kennecott used their water rights in B u t t e r f i e l d Canyon 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 c o p p e r out of the water, then treat it

for p e o p l e to u s e than to l e t i t go to the J o r d a n River. I'm glad somebody f i n a l l y i s
doing something about it.

Answer: EPA and UDEQ concur.

XIV Publ i c Hearing Tes t imony: Rod Dansie
54. Comment: The plan is a good one to try to clean the water up. I am concerned

about the Herriman 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. Kennecott

thinks the water will come up from the bedrock. I'm not convinced i t 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 f r o m Utah Lake or the J o r d a n

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 is a NRD question. CERCLA doesn 't require that water be returned to the
impacted area.
57. Comment: Maybe the water can be cleaned used in the tap s , then let it go back

into the ground. T h i s is better than cleaning up the water only to reinject it into
the aqui f er without using it f i r s t .

Answer: The idea ofreinjection 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 to 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 pa s t , the state engineer r e j e c t ed change a p p l i c a t i o n s on the basis

that the water was being taken from one aquifer and used in another, recharging
that aquifer instead of the one f r o m which the water was originally taken. Does
this p lan 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 to transfer 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. Kennecott indicates that it
owns water rights in both the principal aquifer and the bedrock aquifers in the Oquirrh
Mountains. JVWCD 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 aquifer to
other aquifers, but not vice versa.
59. Comment: Someth ing should be built into the p lan so that individual s will not

have to b a t t l e each time to prove interference. I n d i v i d u a l s know how their well s
behave, but it is hard to prove interference.

Answer: For most circumstances, interference will be rather simple to 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 B u t t e r f i e l d Canyon, but
not a lo t .
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Answer: Kennecott and previous operators in the area were heavily engaged in leaching
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 veils 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 is
directly east, not south to the Herriman area.
61. Comment: It is great that this p r o j e c t 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 impac t ed .

Answer: The division of the water is apart of the NRD settlement. That is a matter for
negotiations between the municipalities, the JVWCD and the State Trustee. According
to the JVWCD, 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&I ground water rights currently in the affected 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 rights are s ignif icant and we worked on them for 50 years to

bring water to our propert i e s .
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 fundamental part of his review
is to insure that they do not affect prior water rights without just compensation.
63. Comment: It will be hard to e s tab l i sh r e s p o n s i b i l i t y on a case-by-case basis and

some plan for arbitration should be included so that legal f e e s are not incurred.
Answer: Responsibility in most situations will be obvious and clear-cut. Degradation 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 resolution procedures to resolve such disputes.
See also previous response.
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64. Comment: Water should not come back to a community [Herriman T o w n ] 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. T h i s doesn't b ene f i t the p e o p l e
that d e v e l o p e d the water rights.

Answer: The decision on how the water is allocated is a matter for determination by the
State Trustee. As stated by JVWCD, 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 Service, -where it has
present and future distribution facilities.

XV Publ i c hearing tes t imony, Tom Bechak
65. Comment: It ' s a wonder fu l thing tha t ' s being done t o control and contain th e acid

plume in Zone A, but my well is in an area where the water l eve l s might drop 120
f e e t . I ' m concerned about that.

Answer: The ground water model developed by USGS andKennecott 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 already been
drilled a new well at Kennecott's expense.

XVI Publ i c hearing testimony, Mike Barela
66. Comment: If my well goes dry, how long will it take to get water up there?
Answer: Any area-wide drop of water levels due to water withdrawals from the acid
plume will be gradual, occurring over several years. There will be sufficient time to 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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XVII Public hearing testimony, Rod Dansie
67. Comment: An a d d i t i o n a l meeting should be held in Herriman. I make a formal

request for this.
Answer: Herriman residents with water rights within the site were all mailed an invitation
to 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-to-one
basis. A number of residents ofHerriman have participated in these ways. An additional
meeting 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,
d e s p i t e the extensive model deve lopment and calibration. The model i t s e l f is w ide ly used in the
f i e l d (MODFLOW coupled with M T 3 D ) . It was used originally by USGS to develop the S a l t
Lake V a l l e y Ground Water M o d e l , and later re f ined in the RI/FS. F l o w rates in the aquifer were
verif ied by several means because historical groundwater data were available and the history of
releases to groundwater were known. Even i so topi c tracing techniques were used to provide
independent verification. Yet , it is still a model and relies on the val idi ty of the assumptions used
in it. A l t h o u g h the a s sumpt ions are based on a rather large number of observations, the area
a f f e c t e d is quite large and not every square inch of the aquifer was sampled. Undetected buried
channels might prov ide pr e f e r en t ia l f l o w pathways causing the p lume to move in an unantic ipated
direction and do so more r a p i d l y than predic ted. H i d d e n clay lenses could serve as a barrier
thereby either diverting the p l u m e or causing it to travel more slowly than expec t ed .
T h i s uncertainty common to the app l i ca t i on of all groundwater models produces an uncertainty in
the absolute time it might take for remediation of the aquifer.

A fur ther c ompl i ca t ing fa c t or in the case of this part icular plume is the variety of chemical
reactions that take place in the aquifer i t s e l f . T h i s occurs because the acid plume reacts with the
carbonates in the aquifer substrate to f orm a variety of metal oxides and hydroxides. It is not a
matter of s i m p l y neutralizing the hydrogen ion because the m a j o r i t y of the acidity is "mineral
acidity" l a r g e l y f rom the high aluminum concentrations and this must be neutralized as wel l .
Format i on of these so l id phase p r e c i p i t a t e s in the aquifer substrate may change the f l o w
characteristics of the aquifer. T h e s e sol id p r e c i p i t a t e s will begin to redissolve back into the
groundwater when f r e sh water is introduced. Column te s t ing has shown that it could take at least
7 pore volumes of water b e f o r e these pr e c ip i ta t e s are redi s so lved and f l u s h e d away. Calcu la t i on s
suggest that the vast major i ty of the acid groundwater can be pumped out of the aquifer in 30 - 50
years, but the res iduals could leach back into the water for many years a f t e r the initial plume has
been removed. A l t h o u g h this can be mode l ed , the time this would take is highly uncertain and
might continue for decades or longer. EPA believes that for f u n d i n g and planning purpose s ,
treatment will have to continue in perpe tui ty.

In add i t i on to the uncertainty in the time frame required to clean up the plume, there is
some concern with regard to the direction of p lume movement under d i f f e r e n t pumping rates by
the adjacent communities. Of part icular concern is the well f i e l d of West J o r d a n located j u s t to
the north of the acid plume. The model ing did show that under some pumping scenarios the
plume could be drawn in that direction. A monitoring well has been dr i l l ed between the acid
plume and the West J o r d a n well f i e l d to provide an early warning should this occur. A similar
concern was expressed with regard to wel l s located on the east side of the J o r d a n River. Could
high pumping from wel l s in Sandy, Utah, for example, draw the contamination underneath the
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river? Careful monitoring will be necessary to detect any unexpected changes and to revise time
estimates.

M o d e l i n g sugges t s that at the maximum p u m p i n g rates needed to remove the acidic waters
quickly, excessive draw downs of the water level s in the aqui f er will occur l o c a l l y around the acid
wel l s and the nearby West J o r d a n municipal well f i e l d . Several p r o p o s a l s have been examined to
mitigate this problem. One idea is to in j e c t clean water between the acid plume and the West
J o r d a n municipal well f i e l d to o f f s e t the water level drops . M o d e l i n g suggests this idea will work,
but some indicate this is an i n e f f i c i e n t use of clean water. Another p o s s i b i l i t y is that fre shwater
f r o m the mountains be p i p e d d i r e c t ly to West J o r d a n City in case their well f i e l d becomes
contaminated or non-productive. T h i s issue is s t i l l under discussion.

Treatment uncertainties: Both the reverse osmosis treatment t echnology and the
n a n o f i l t r a t i o n t echnology have been tested in p i l o t p r o j e c t s . The acid p lume waters cannot be
treated d i r e c t ly using the reverse osmosis technology due to excessive scaling of the membranes.
The technology per forms well with the waters f rom less contaminated wells. N a n o f i l t r a t i o n is
p r o p o s e d for pretreatment of the most contaminated waters with the permeate going to fur th er
ref inement in the reverse osmosis f a c i l i t y . However, the operational d e t a i l s of the n a n o f i l t r a t i o n
t e chnology have not been optimized and this may vary as the concentrations of the plume
changes. It may take 5 years of operat ing experience with the pretreatment plant b e fore routine
operat ions are f e a s i b l e .

Disposal uncertainties: P i l o t t e s t ing of d i s p o s a l of acid waters into the t a i l ing s slurry
p i p e l i n e have been ongoing for the past year. An initial prob l em of excessive scaling on the inside
of the p i p e l i n e or ig inal ly occurred result ing in a ta i l ing s over f l ow near the point of entry. A f t e r
acid a d d i t i o n s ceased, the ta i l ing s scoured the scale d e p o s i t s out the p i p e l i n e , so no cessation of
operat ions was necessary to clean out the pipe l ine . Experiments then revealed that no scale
formed if the s u l f a t e concentrations were less than 5000 ppm when added to the slurry line.
Monitoring of the supernatant water in the tai l ings pond at the terminus of the p i p e l i n e did not
reveal any increases in metals or TDS concentrations over typical concentrations with the acid
additions. Laboratory experiments indicated the metals in the original acid solution had
p r e c i p i t a t e d , and were not s i m p l y d i lu t ed . The supernatant water is recycled during the summer
and the rest evaporates. T h e r e is no discharge. In the winter, excess water is di scharged to the
Great Salt Lake. Since the concentrate f l o w s in the ta i l ing s line represent only a very small
f rac t ion of the water, no exceedances of the NPDES discharge are anticipated.

There are two d i f f i c u l t i e s with this strategy. (1) T h i s strategy works only while the
C o p p e r t o n Concentrator (which grinds the ore and separates metal bearing components f r om the
host rock by f l o t a t i o n ) is operating. S u f f i c i e n t storage capacity for the acid waters must be
provided during routine shut downs for maintenance. Emergency shut downs due to power
f a i l u r e s or labor trouble s must also be considered. (2) T h i s s trategy will also work only during the
life of mining and mi l l ing operat ions at the site. Another method of d i s p o s a l will be needed upon
mine closure. There are several p o s s i b l e alternatives here, some of which might be integrated
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with other waste water d i s p o s a l needs f o l l o w i n g closure. Provisions should be included in the
Mine Closure Plan.

One of the p r o p o s a l s for d i s p o s a l a f t e r mining ceases in 30 years is direct d i s p o s a l of the
treatment concentrates into the Great Salt Lake. A l t h o u g h t e chnical ly f e a s i b l e , there are
numerous p o l i c y issues which need to be examined b e f o r e this can be considered. For example ,
today there are no numerical water quali ty s tandards for any constituent in the Great Salt Lake.
T h e r e f o r e , the p o t e n t i a l impact s cannot be j u d g e d . In the next 30 years, it is hoped that more will
be known about the ecology of the Great Salt Lake and the impact s of p o l l u t a n t s on that ecology.
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APPENDIX A
A P P L I C A B L E OR R E L E V A N T AND A P P R O P R I A T E R E Q U I R E M E N T S

FEDERAL
(selected remedy)

REQUIREMENT CITATION STATUS DESCRIPTION NOTES/ACTION TO A TTAIN
REQUIREMENT

National Primary
Drinking Water
S t a n d a r d s

40 C.F.R.
Part 141

see state list

Maximum
Contaminant Level
Goals ( M C L G s )

40 C.F.R.
Part 141

relevant and
appropria t e

CHEMICAL SPECIFIC
Maximum level of a contaminant in
drinking water at which no known or
anticipated adverse health e f f e c t
occurs, with an adequate margin of
safe ty.

Section 121(d)(2)(A) o fCERCLA
indicates that M C L G s set above zero
are relevant and appropria t e to set
cleanup levels hi ground water. All of
the MCLGs for the metals of concern
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
s u l f a t e greater than 1500 mg/L at
edge of acid plume (point of
compliance) and natural attenuation.

Secondary
Drinking Water
S t a n d a r d s

40 C.F.R.
Part 143

see state list

Al



A P P E N D I X A

REQUIREMENT

Underground
I n j e c t i o n Control
Regulations

Water Quality
Criteria
Dredge and Fill
S t a n d a r d s
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Reportable
Quantities

CITATION

40 C.F.R.
Parts 144-
147

40 C.F.R.
Part 131
40 C.F.R.
230
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a p p l i c a b l e

DESCRIPTION

LOCATION SPECIFIC
Regulates disposal and handling of fill
and dredge materials into wetlands or
waters of the United S t a t e s
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ACTION SPECIFIC
Reporting requirements for the release
of hazardous substances above a
reportable quantity

NOTES/ACTION TO ATTAIN
REQUIREMENT
see state list

^̂ ^̂ ^̂ lî ^̂ ^̂ ^ l̂ll̂ ^S^^^^S
see state list

A p p l i c a b l e to activities which result in
on-site dredging or f i l l i n g of wetlands
or waters of the U.S. None
anticipated.
see state list
see state list
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A p p l i c a b l e to any s p i l l s or other
releases of a reportable quantity of a
hazardous substance associated with
the remedial action.
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APPENDIX A
REQUIREMENT CITATION STATUS DESCRIPTION NOTES/ACTION TO ATTAIN

REQUIREMENT

111
a p p l i c a b l e LOCATION SPECIFIC

Procedures for preservation of data
due to alteration of terrain

A p p l i c a b l e if remedial activities will
disturb any archaeological or historical
sites. None anticipated.

l l l l i l l l l i l l l
•jfHtfif-iiilI p i l

a p p l i c a b l e LOCA TION SPECIFIC
Avoid undesirable impacts on historic
landmarks

A p p l i c a b l e if remedial activities will
disturb any historic landmarks. None
anticipated.

app l i cab l e LOCA TION SPECIFIC
Requires consultation with Fish and
W i l d l i f e Service and S t a t e W i l d l i f e
Resources Agency when action will
m o d i f y a body of water

A p p l i c a b l e if remedial activities impact
wetlands or surface waters.

a p p l i c a b l e LOCA TION SPECIFIC
Avoid adverse impact s due to
development of a f l o o d p l a i n

A p p l i c a b l e if remedial activities may
impact a f l o o d p l a i n . None
anticipated.

l l a p p l i c a b l e LOCA TION SPECIFIC
Avoid adversely impacting wetlands,
minimize wetlands destruction and
preserve the value of wetlands

A p p l i c a b l e if remedial actions will
impact wetlands. Disposal of
treatment residues to Great Salt Lake
would trigger need to evaluate impact
on wetlands.
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APPENDIX A
REQUIREMENT
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STATUS

I app l i cab l e

:

DESCRIPTION

LOCA TION SPECIFIC
Conserve endangered or threatened
species and their critical habitat

NOTES/ACTION TO ATTAIN
REQUIREMENT
A p p l i c a b l e if remedial actions will
impact endangered species or their
critical habitat. No known
endangered or threatened species in
area of remedial actions.
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APPENDIX A
A P P L I C A B L E OR R E L E V A N T AND A P P R O P R I A T E R E Q U I R E M E N T S

S T A T E (selected remedy)
REQUIREMENT CITATION STATUS DESCRIPTION NOTES/ACTION TO A TTAIN

REQUIREMENT

Water Quality
Primary Maximum
Contaminant
Levels (MCLs)

UAC R309-
103-2

a p p l i c a b l e /
relevant and
appropr ia t e

CHEMICAL SPECIFIC and
ACTION SPECIFIC (municipal)
Establishes MCLs for drinking water
supplie s before delivery to public

A p p l i c a b l e to municipal suppl ie s .
Water quality from the treatment will
achieve all MCLs before delivery to
the municipal purveyors. Relevant and
appropriate for culinary jmvate wslls.
In-house treatment units must achieve
MCLs for private well owners. May
be relevant and appropriate to ground
water as a current or potential drinking
water source. Compliance will be
achieved beyond point of compliance
through treatment and containment of
s u l f a t e greater than 1500 mg/L at edge
of acid plume (point of compliance)
and natural attenuation.

Water Quality
Secondary
S t a n d a r d s

UAC R309-
103-3

appl i cab l e CHEMICAL SPECIFIC & ACTION
SPECIFIC
Requires publ i c drinking water
s u p p l i e s to achieve certain standards

Water delivered to municipal
purveyors will be treated to these
standards.
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APPENDIX A
REQUIREMENT

Public Water
System
Requirements;
Responsibil i t ie s of
Public Water
System Owners &
Operators,
Monitoring,
Reporting &
Public
N o t i f i c a t i o n ,
Drinking Water
Source Protections
for Groundwater
Sources
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DESCRIPTION

ACTION SPECIFIC
Standards a p p l i c a b l e to pul i c drinking
water systems, including design and
construction standards, operation and
maintenance requirements,
dis infec t ion, source development,
distribution systems and source
protection
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NOTES/ACTION TO ATTAIN
REQUIREMENT
A p p l i c a b l e if remediation includes
construction of on-site municipal
water treatment plant to be used to
s u p p l y water to a publ ic drinking
water system.
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APPENDIX A
REQUIREMENT CITATION STATUS DESCRIPTION NOTES/ACTION TO A TTAIN

REQUIREMENT
Groundwater
Quality Standards UAC

R317-6-2
app l i cab l e if
more
stringent
than MCLs

CHEMICAL SPECIFIC
Ground Water Quality Standards .
Lists standards for protection of
Groundwater quality. These
standards are identical to MCLs for
most contaminants l i s ted.

The long term goal of the project is to
achieve unrestricted use of the ground
water. Active treatment will occur
down to 1500 ppm su l fa t e , f o l lowed
by natural attenuation which will
achieve the State' s primary standards.

Ground Water
Corrective Action
Standards .

UAC
R317-6-6.15

applicable if
more
stringent
than MCLs

CHEMICAL SPECIFIC
S p e c i f i e s corrective action
concentration limits

Because other ARARs, spe c i f i ca l ly
MCLs and Corrective Action Clean-up
Standards under R311-211, are
duplicative of the requirements of
these provisions given the site-specific
circumstances, applicat ion of these
provisions would not result in any
d i f f e r e n t remedial action or remedial
action goal.

Ground Water
Classes

UAC
R317-6-3

a p p l i c a b l e LOCATION SPECIFIC
Establishes a class i f ication system for
Groundwater in the State

The Groundwater has not yet been
clas s i f i ed.

Ground Water
Protection Levels

UAC
R317-6-4

Not an
ARAR

ACTION SPECIFIC
Early warning system for
uncontaminated aquifers. Section
states that protection levels are not
intended to be considered as
applicable, relevant or appropriate
clean-up standards under CERCLA

No uncontaminated Groundwater that
could be impacted by remedial action.
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APPENDIX A
REQUIREMENT CITATION STATUS DESCRIPTION NOTES/ACTION TO ATTAIN

REQUIREMENT
Ground Water
Implementat ion
Regulations

UAC
R317-6-6

a p p l i c a b l e ACTION SPECIFIC
Substantive standards for fa c i l i t i e s
which may release p o l l u t a n t s direct ly
or indirectly into the subsurface
waters; requirements include
monitoring and use of best available
technology (BAT) to minimize
po l lu tant discharges

A p p l i c a b l e to any faci l i t i e s constructed
on-site during remedial action or used
for disposal of concentrates. Other
on-site f a c i l i t i e s being used in this
remedy, the tailings pond, pipel ine,
and concentrator already have permits.

Anti Degradation
Policy

UAC
R317-2-3

a p p l i c a b l e ACTION SPECIFIC
Maintains and protects existing
instream water uses, including
protect ing streams with higher water
quality than the established standards

A p p l i c a b l e to any discharges of
wastewater on-site to jurisdictioinal
surface waters. Containment of the
acid plume would prevent surface
water degradation.

Mixing Zone
Regulations

UAC
R317-2-5

a p p l i c a b l e ACTION SPECIFIC
Prohibits lethal concentrations of
p o l l u t a n t s in the mixing zone

May be app l i cab l e to discharges of
wastewater on-site to juri sd ic t ional
surface waters.

Water Quality
Criteria

UAC
R317-1

a p p l i c a b l e ACTION SPECIFIC
Defini t ions and general requirements

May be a p p l i c a b l e to discharges of
wastewater on-site to jurisdict ional
surface waters..
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APPENDIX A
REQUIREMENT CITATION STATUS DESCRIPTION NOTES/ACTION TO ATTAIN

REQUIREMENT
Standards of
Quality for Waters
of the State

U A C R 3 1 7 - 2 a p p l i c a b l e ACTION SPECIFIC
Numeric criteria for surface water
quality

May be a p p l i c a b l e to discharges of
wastewater on-site to jurisdict ional
surface waters.

Underground
I n j e c t i o n Control
Program

U A C R 3 1 7 - 7 a p p l i c a b l e ACTION SPECIFIC
Conditions under which wastes may
be injected underground

A re-injection alternative is pos s ib l e in
the future to protect the West Jordan
City well f i e l d . If this alternative is
considered in the future, the
appropria t e regulations must be met.

Utah Pollutant
Discharge
Elimination
System

U A C R 3 1 7 - 8 a p p l i c a b l e ACTION SPECIFIC
Establishes substantive requirements
limiting point source discharges to
surface waters, including monitoring
and compliance with technology -
based e f f l u e n t limitations, new source
performance standards, toxic e f f l u e n t
standards, and water quality based
standards

Insertion of treatment concentrates
into the tailings line ibr disposal in the
tail ings pond (both considered on-site)
must not cause the discharge f rom the
tailings pond to violate its permit.
May be appl i cab l e to other potential
on-site discharges to jurisdict ional
surface waters, such as post-mine
closure discharge of treatment
residues.
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APPENDIX A
REQUIREMENT

Permit: Not i c e of
Intent and
Approval Order
Requirements for
Approval Orders
General
Requirements,
Emission
S t a n d a r d s
National Emission
S t a n d a r d s f o r
Hazardous Air
Pol lu tan t s
Emission Impac t
Analysis
Fugit ive Dust and
Emission
S t a n d a r d s

CITATION

UAC R307-
401
UAC R307-
401-6
UAC R307-
101
R307-201-1
UAC R307-
214

UAC R307-
410
UAC R307-
309

::::::::::::::::::::;:::::::::::;:::::;:::;:::::::::::::;:::;:v:::|:|S:|:;:|:

STATUS

a p p l i c a b l e

a p p l i c a b l e

I l l l l l l l i l l l i l I I

DESCRIPTION

ACTION SPECIFIC
Regulates new installat ions which will
or might reasonably be expected to
become a source or indirect source of
air pol lut ion.

ACTION SPECIFIC
Requires controls in Salt Lake
County, and any other non-attainment
area for PM10: fugi t ive emissions and
fugi t ive dust

1̂?̂ ^ S i i ^ l l l l l ^ i B s i l i l l S i P l l :

NOTES/ACTION TO ATTAIN
REQUIREMENT
A p p l i c a b l e if on-site water treatment
plant or other ins tal lat ions will or
might reasonably be expected to
become a source of air pol lut ion.
NESHAPs may be relevant and
appropria t e depending upon f a c i l i t y
design and source categories
regulated.

A p p l i c a b l e if remediation activities
result in fug i t iv e dust or emissions.
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APPENDIX A
REQUIREMENT CITATION STATUS DESCRIPTION NOTES/ACTION TO ATTAIN

REQUIREMENT
Well Drilling
Regulations UAC R655-4 a p p l i c a b l e ACTION SPECIFIC

Standards for d r i l l i n g and
abandonment of wells as well as
performance standards

A p p l i c a b l e to well dr i l l ing activities.

Ground Water
Management Plan

a p p l i c a b l e ACTION SPECIFIC
Limits the volume of ground water
withdrawals to prevent mining of
Groundwater. Requires withdrawals
to be distributed over the valley to
ensure that localized interference and
water quality problems do not result.

A p p l i c a b l e to remedies requiring
Groundwater withdrawals. Would
have to meet limits or petition the
State Engineer for a modif ication of
the ground water management plan.
A petition to create Institutional
Controls for the project area, to
manage the future development of
water rights and to control
enhancements upon existing rights,
would have to be provided to the S t a t e
Engineer for approval.

Defini t ions and
General
Requirements -
I d e n t i f i c a t i o n and
Listing of
Hazardous Waste.

UAC R315-1
R315-2

a p p l i c a b l e ACTION SPECIFIC
Standards for ident i fy ing and l i s t ing
hazardous waste

A p p l i c a b l e for determining whether
wastes generated during remedial
activities are hazardous wastes.*
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APPENDIX A
REQUIREMENT CITATION STATUS DESCRIPTION NOTES/ACTION TO ATTAIN

REQUIREMENT
F a c i l i t y S t a n d a r d s U A C R 3 1 5 - 8 -

2.9 and 2.10

R315-8-6
R315-8-7
R315-8-9 and
10
R315-8-12
R315-8-14
40 C.F.R.
264.554

a p p l i c a b l e /
relevant and
appropr ia t e

ACTION SPECIFIC
Faci l i ty siting criteria and
construction quality assurance
program;
Ground water protection;
Closure/po s t closure;
use and management of containers;
and tanks;
standards for waste pile s;
standards f o r l a n d f i l l s ;
standards for staging areas

These standards are a p p l i c a b l e for
hazardous wastes generated during
remedial activities, treated, stored or
disposed of on-site. These standards
may be relevant and appropria t e for
Bevill exempt wastes that exhibit a
characteristic of hazardous waste
(Characteristic Bevill Waste) treated,
stored or disposed of on-site.

Generator
Standards

U A C R 3 1 5 - 5 a p p l i c a b l e ACTION SPECIFIC
Hazardous waste generator standards

Generator standards are app l i cab l e to
extent hazardous wastes are generated
during remedial actions.

Emergency
Contro l s

U A C R 3 1 5 -
8-9

a p p l i c a b l e /
relevant and
appropr ia t e

ACTION SPECIFIC
Standard s for not i f i ca t ion and
response to s p i l l s of hazardous wastes

A p p l i c a b l e if reportable amount of
hazardous waste is s p i l l e d during
remedial actions. May be relevant and
appropr ia t e if reportable amount of a
Characteristic Bevill Waste is s p i l l e d
during remedial actions.

Land Disposal
S t a n d a r d s

U A C R 3 1 5 -
13

a p p l i c a b l e /
relevant and
appropr ia t e

ACTION SPECIFIC
Restrictions on land-based d i spo sa l
of hazardous wastes

A p p l i c a b l e if hazardous wastes are
di sposed on-site; may be relevant and
appropr ia t e if a Characteristic Bevill
Waste is di sposed on-site.

A12



A P P E N D I X A

REQUIREMENT CITATION STATUS DESCRIPTION NOTES/ACTION TO ATTAIN
REQUIREMENT_______

Cleanup Action
and Risk-Based
Closure Standards
Rule

U A C R 3 1 5 -
101

appl i cab l e /
relevant and
appropriate

CHEMICAL SPECIFIC
Risk-based closure standards for
management of sites contaminated
with hazardous waste or hazardous
constituents

A p p l i c a b l e to hazardous wastes
managed on-site; may be relevant and
appropriate to Characteristic Bevill
Wastes managed on-site.

Corrective Action
Cleanup Standards
Policy f or
CERCLA and
U S T S i t e s

U A C R 3 1 1 -
211

app l i cab l e ACTION SPECIFIC
Guidelines for setting cleanup
standards, source control and to
prevent further degradation

Establishes cleanup standards
consistent with other ARARs

appl i cab l e ACTION SPECIFIC
S t a n d a r d s for industrial solid waste
fac i l i t i e s

A p p l i c a b l e if an on-site repository
constructed for wastewater treatment
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 tai l ings line for treatment prior to disposal on the tailings pond. S a m p l i n g indicates that the
waste that emerges from the tai l ings line does not fai l T C L P . Thus under the mixture rule, the wastes leaving the tailings line would
continue to be Bevill exempt irregardless of the initial status of the treatment residues. A f t e r cessation of mining activities, when the
treatment residues will not be treated in the tailings line, the residues will need to be retested to determine if they fai l T C L P . If the
residues continue to fa i l TCLP the Utah Hazardous Waste Regulations may be relevant and appropriate.
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