PART 3: RESPONSIVENESS SUMMARY

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

Plan (administered under a Consent Decree entered in Federal Court by the State of Utah,
Kennecott Utah Copper Corporation and the Jordan Valley Water Conservancy District) and the
Proposed Plan for the CERCLA action. The Public Meeting also covered both plans. This
Responsiveness Summary (an attachment to the EPA Record of Decision) deals solely with those
issues and concerns raised by the interested parties concerning only the CERCLA portion of the
action. The comments regarding the Natural Resources Damage Settlement Plan will be
submitted separately to the Utah Natural Resources Trustee. ‘

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

comments is available in the Administrative Record.

L

E-mail from Glenn and Melody Rowe
2427 Temple View Lane
South Jordan, UT 84095

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

Answer: EPA and UDEQ concur with this comment. [f 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: EPA4 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 Jew

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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Ogquirrhs. 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, 168 N 1950 W,
Salt Lake City.

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

Answer: 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 of sulfate up to 1700
ppm sulfate did not impact fescue, alfalfa, or broccoli. The highest sulfate level did
reduce bean growth but bean yield was 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 N

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, ard
Jruit trees. No shade trees were included. There were a few trees that did not survive the
Sirst winter. This was attributed to normal kills associated with use of nursery stock.

According to Kennecott the well in question was identified by Kermecott in the well
inventory study as SJG1684. Water quality sampling revealed that the sulfate

concentration in 1994 was 450 mg/L and the chlofide concentration was 237 mg/L. The .

water also had 114 mg/L sodium, a constituent to which many plants are sensitive. The
chioride and sodium concentrations are high relative to contamination attributable fo

Kennecott, but at least a portion of the sulfate is attributable to Kennecott. The healthof

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 from 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 affected 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
affected. Funds 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 a part of the NRD settlement. The
CERCLA action is not primarily concerned with the provision of treated water to the
public within the affected area. The decision on allocation of any treated water is up to
the State Trustee. Under the current proposal to the Trustee submitted by 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 from
contaminated water? -

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

7. Comment: How do we make sure that new drilling or increased pumping for water
_supplies which go to other areas does not affect wells 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 Herrinian. EPA, UDEQ, Kennecott and JYWCD all agree
 that the model is simply a prediction tool that is only as good as our current kriowledge
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 wells in Herriman are affected, 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
v basis? .

Answer: Continued monitoring of the wells in the affected areas will be a part of this
project. The monitoring program can be used to determine if the ground water levels are
being influenced by the withdrawal of the acid plume and check to see if ground water -
quality is improving or degrading as a result of this effort. Also public water supplies
are .monitored on a regular basis as required by the State Drinking Water Program.

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

Letter from Herriman Residents for Responsible Reclamation

~ Richard Dansie, President
6120 W. 13 l 00 S

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

Answer: Drawdowns may occur associated with accelerated pu}rzping bf 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 options to be implemented. These could include restoration,
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replacement or acquisition of waters for municipalities and private well owners.
The replacement options should be identified 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
1o 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 Kermecott sources, or (5) underground injection ,
upgradient of afffected wells to counterbalance the drawdown. A provision in the selected
remedy was added to deal with this potential problem. : ’

Letter from Marcelle Shoop
Kennecott Utah Copper Corporation
P.0O. Box 6001

Magna, UT 84044

13. Comment: Kennecott requests that the ROD include a brief explanation in a
footnote or parenthetical clarifying the use of the name “Kennecott”. The
company now known as Kennecott Utah Copper Corporation has operated in the
past under several names and has been owned by different holding companies.
Other companies with Kennecott in the title are not involved with Bingham
Canyon operations. '

Answer: EPA is not opposed fo including a clarification concerning the name
“Kennecott” when referring to historic entities conducting activities relative to the site.
A chronology of companies using the name “Kennecott” was provided by Kennecott
Utah Copper Corporation and is included in the administrative record for this action.
-14.. Comment: Kennecott requests that Zone B treatment facilities not be a part of the
ROD, but rather solely part of the NRD settlement. Zone A should only be .
- addressed by the ROD. CERCLA authority in Zone A is clear and uncontested;
whereas, CERCLA authority in Zone B is controversial. The use of the NRD
settlement 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. '

Letter and Fax from Roger Payne,
City of West Jordan -

8030 S 4000 W

West Jordan, UT 84088

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

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

16.  Comment: The City suggests delivery of the Zone A water to a proposed city
reservoir at elevation 5335 feet rather than the District’s existing reservoir at
elevation 5148 feet. This would allow the cxty to service growing western suburbs
without pumpmg

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 10 a slighly hzgher elevation. JYWCD will cooperate
with the City to accomplish this objective.

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

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

Letter from Dansie Water Company,
Rodney, Richard, and Boyd Dansie

7198 West 13090 South
Herriman, UT 84065
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18.  Comment: The water in Dansie culinary wells has been degraded bj"Kennec‘ott
operations. o '

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

* Another way to determine if Kennecott operations are in Jact responsible for v
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 duthority to take action when there is a risk to human health (or a potential
risk 10 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 property 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 effect of draw down on
' its wells and surface water supplies.

Answer: The ground water model developed by USGS and Kennecott suggests that
pumping of the acid waters from the plume associated with Bingham Canyon will lower
water levels as far away as Herriman. Surface water supply (Butterfield Creek) is not
affected in this model. The model is simply a prediction tool that is only as good as our
current knowledge of the ground water in the area; therefore, a continuing monitoring -
program which will monitor water levels and water quality of the Dansie Water Company
wells and other area wells will be implemented. Cooperation with private well owners is
vital to the success of this monitoring program. Monitoring information can then be _
used 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 1o 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 a part of the selected remedy.

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

Answer: Although this suggestion would have great merit if this were strictly a water
supply project, the main goal of the project is to withdraw the acid plme and keep it
Jrom 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 settlemerit
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 opposes the proposed-moratorium on new
wells and increases in pumping rates because of the pollution 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: Kennecott should be required to replace tﬁe water that they
contaminated. They should not only pay the cost of the connections but also the
cost of the water as well. ' ‘

Answer: The ROD deals only with selection of a remedy to clean up the contamination.
1t 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 proposal should be rejected and more studies conducted. The
assumptions for the modeling should be given. Studies should include extra
modeling of the drawdowns conducted by an outside consultant.

Answer: The studies of the plume have been going on since at least 1983 and under EPA
oversight since 1992. The model used by Kennecott in their projections of water level
drops and plume movement was originally developed by the U. . Geological Survey
- (USGS). Kennecott augmented the USGS model by providing a finer grid and additional
monitoring data. To test the model’s ability to predict the future, Kennecott conducted
several runs of the model beginning in 1965 when the reservoir was first installed,
continuing to the present. Some assumptions were modified in order to produce the best
Jit. 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 Junding of an Interagency
Agreement with EPA) and by the UDEQ Ground Water Protection Program. The lead
Jor the oversight was the person who actually developed the USGS model for the Salt
Lake Valley. EPA and UDEQ are satisfied that the model is adequate for decision
making and initial designs. The model uses established USGS and EPA methodology
and is used by hydrogeologic professionals worldwide. Of course, monitoring is a part
of the remedy fo 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: Negotiations 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 cor}zparison 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

109



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 Superfund site. It will be hard to get to
Rio Tinto after 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 wzz‘hout
the stigma of listing on the NPL. The pilot has been viewed as a success.

Listing on the NPL has only one advantage. It is a requirement before the site is eligible
to use federal funding for Remedial Actions. (Remedial Actions are typically much
larger and more complex that Removal Actions). Since Kennecott indicated that it will
Jund the ground water cleanup without the use of taxpayer dollars, listing is superfluous
in this case. However, if circumstances change and listing becomes necessary 1o
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 typzcaIly

gn)a'n in the u;nrlr n]nn ncennrnfar’ with the later r‘()}"n..';on-' Decree. Lzstmg ont

no effect on ezther the Record of Decision or the Consent Decree.

-,.
:
4]

Letter from Rodney Dansie
7198 West 13090 South
Herriman, UT 84065

~ 27 Comment: The plan does not put water back to the affected area where surface
- and ground water have been injured.
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Aﬁswer: 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 included on the maps of affected areas. It should either be included in the
site, or designated 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 plan has not provided for replacement of water in the area west of
Herriman where the water had been degraded.

Answer: For logistical reasons, the JYWCD 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 plan does not include provisions to replace and restore water in the
area west of Herriman. The plan 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 arisk 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 provisioﬁs 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: Watefn'ghts should be protected from unlawful taking. The plan does
not correct the problems of water degradation in the area west of Herriman,
Replacement water should be provided and damages paid to water rights owners.
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Answer: The selected remedy does call for replacement of water 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 proposed plan has no provisions to deal with contamination in the

area west of Herriman. It should be included in the plan or separate one developed

for this situation. ‘The area should receive treated water and be paid for damages.

Answer: At th}';s' 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 1o pollution. This is handled privately between the parties involved.

33. Comment: No replacement water has been provided for Dans1e Water Rxghts
Pollution may be continuing.

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

34, Comment: A plan on how to address the Dansie’s damages should be developed
and implemented before the Record of Decision is made. The should include an
estimate of when damages will be paid and when replacement water will be
provided.

Answer: The ROD does not address liability issues. Any negotiations regarding
damages have to occur between the parties involved. EPA's authorn)f under CERCLA,
does not allow EPA to interfere in these matters.

35. Comment: What is the eﬁ’ect of the pump and treat of the acid plume on the
dropping of water levels in Herriman wells? :

Answer: The amount of water level drops due to pumping of the acid plume will be a
function of the amount of water pumped. Ifwater 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 w111

be handled on a case-by-case basis.
36.  Comment: The model which predicts water elevation drops was prepared by

Kennecott and the District. Their studies should be reviewed by an outside
consultant.
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Answer: See previous Mer 10#24. The model uséd has also been reviewed by the
governmental entities involved including EPA, USGS, and UDEQ.

37.  Comment: Additional studies of the water lévél model and assumptions should be
- conducted. A model is only as good as the assumptions used.

Answer: EPA and UDEQ agree that the ability of any model to predict the future is a
Junction of the assumptions used in it. For this reason, EPA and UDEQ will require that
a monitoring program be designed.to refine assumptions for the ground water model and
to determine if the plume and drawdowns are behaving in reality as predicted by the
model. In addition, Kennecott and USGS have launched a new effort to better
understand water flow within the Oquirrh Mountains. This study might give better

- information on flows within the bedrock aquifer and where the bedrock aquifer recharges
the alluvial aquifers in the Salt Lake and Tooe'e Valleys. The model is useful as away to
compare performance of alternatives relative to each other. But monitoring is required
fo determine if the plume is behaving as predicted Additional modeling efforts may be

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

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

Answer: The agencies do not understand what is being referred to in this comment. No
clean water is being used in the treatment processes for either Zone A or Zone B. This
comment may refer to the area-wide drawdowns that may occur during the process of
pumping the acid plume from the aquifer. Drawdowns are a consequence of trying to
remove as much of the acid plume in as short a time frame as possible. 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 aiternatives should be examined which do not rely on water from
the Herriman area or affect water levels in the Herriman area.

Answer: Water withdrawals are a necessary element 1o 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 ybu for ydur efforts. Please require that additional work be
performed to address concemns.

_ 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.

Letter from Steve Maxfield
91 Canyon Rd
" Herriman, UT 84065

41.  Comment: I would like to know about the impacts of the cleanup plan 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 continuihg' natural and leaching activities to the
west will affect the quality of the water in my well.

Answer: The leach waters emanating from the mining area are now being controlled with
cutoff walls in the Butterfield Canyon gulches under the provisions of a Utah Ground
Water Protection permit. Natural leaching, although it can cause poor water quahty
Jalls outside the authornjy 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 wzth
drawdowns resulting from this project.

44.  Comment: Other water should be imported for the cleanup water processmg 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 from -Vickie Walker
7536 W 13323 South
Herriman, UT 84065

46.  Comment: I am concerned about the drawdown within the aqhifer.

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 W and 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 a part of this project. '

47.  Comment: What will be the compensation plan if her well is affected?

Answer: Corrective action may include substitution with water from another source such
~as municipal water or Kennecott sources, deepening of the impacted well, of 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.  Cominent: I am concerned about the drawdown in the aquifer and how that might
affect my four irrigation wells south of Herriman.
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Answer: The ground water model developed by USGS and Kennecott suggests that
pumping of the acid waters from the plume associated with Bingham Canyon will drop
water levels as far away as Herriman. The model is simply a prediction tool that is only
as good as our current knowledge of the ground water in the area; therefore, a
continuing monitoring program which will monitor water levels and water quality in the
area will be implemented. Cooperation with private well owners is vital to the success of
this monitoring program. Monitoring information can then be used to refine the
calculations and model and give an early warning if water levels are affected by pumping
in this project and/or pumping by others. A separate provision in the remedy has been

" added to deal with drawdowns should they occur as a part of this project.

50.  Comment: What compensation will I get if my wells become uselcss (go dry). This
should be put in writing.

Answer: Corrective action may include substitution with water from another source such
as municipal water or Kennecott sources, deepening of the impacted wells, or treatment
of private well water using a residential reverse osmosis treatment system. The concept
of addressing impacts due to drawdowns is included in the Record of Decision. Each
water well owner will be dealt with separately for the solution most appropriate to the
situation.

Phone message from Eileen Brooks
12680 South 3600 West
Riverton, UT 84065

51. -~ Comment: What compensation will Kennecott provide if contamination increases -
in my well water? Can1 get my well tested?

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 HMG 1548 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.

Public Hearing Testimony: Betty Naylor - none of comments regarded the CERCLA
portion of the action. Ms. Naylor’s questions were referred to UDEQ for response as a
part of the NRD settlement proposal.
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Public Heariﬁg Testimony: Steve Hansknecht

52.  Comment: Kennecott used their water rights in Butterfield 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 fo the irrigation company was cut off. The water was contaminated by arsenic and
the state objected to its use for irrigation also. EPA and UDEQ concur with the citizen
that the continual fights between the farmers and the miners in this area were unpleasant. .

53. Comment: It is better to let Kennecott get the copper out of the wéter, then treat it
for people to use than to let it go to the Jordan River. I'm glad somebody finally is
doing something about it.

Answer: EP4 and UDEQ concur.

Public Hearing Testimony: Rod Dansie

54.  Comment: The plan is a good one to try to clean the water up. Iam concemned
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 sziy. Kennecott
thinks the water will come up from the bedrock. I'm not convinced it will.

Answer: The model is only a projection of what might happen based on what we know
now. Continual monitoring will be needed as the project proceeds to determine what the

- recharge is and where.

56.  Comment: The agencies should bring in water from Utah Lake or the Jordan
River, not to West Jordan, but to Herriman. We need to get water back to the
area where draw downs will occur. '

110

117



Answer: This is a NRD question. CERCLA doesn't requzre that water be retumed to the
impacted area. .

'57.  Comment: Maybe the water can be cleaned used in the taps, then let it go'back
into the ground. This is better than cleamng up the water only to remject it into
the aquifer without using it first.

" Answer: The idea of reinjection 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 past, the state engineer rejected change applications on the basis
~ that the water was being taken from one aquifer and used in another, recharging
that aquifer instead of the one from which the water was originally taken. Does
this plan do the same thing?

Answer: This is possible. According to the Division of Water Rights, in the evaluation of
change applications, the State Engineer's management plan does not allow changes from
the shallow ground water aquifer to the deeper principal aquifer. Also, a change
‘application which proposes 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: Something should be built into the plan so that individuals will not
have to battle each time to prove interference. Individuals know how their wells
behave, but it is hard to prove interference.

Answer: For most circumstances, interference will be rather simple 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 Butterfield Canyon, but
not a lot.
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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 wells show elevated sulfate and some of the meteoric leach water draining from the

- dumps is slightly acidic. These impacts are most likely a result of meteoric leaching of
the South Mine Waste Rock Dumps which were rot infused with sulphuric acid. Ground
water monitoring and ari 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 project will bring water to Herriman, but Herriman
Town does not own water rights, the private well owners and companies do. The
water is not going to the water rights owners who have been impacted. -

Answer: The division of the water is a part of the NRD settlement. That is a matter for
negotiations between the municipalities, the JYWCD and the State Trustee. According
to the JYWCD, 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 significant and we worked on them for 50 years to.
bring water to our properties.

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
s to insure that they do not affect prior water rights without just compensation.

63.  Comment: It will be hard to establish responsibility on a case-by-case basis and
some plan for arbitration should be included so that legal fees 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 fo |
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 Town] that has
no water rights, and there is no guarantee that the water won’t be marked up. It
could be a slush fund for the city that needs taxes. This doesn’t benefit the people
that developed the water rights. : .

Answer: The decision on how the water is allocated is a matter for determination by the
State Trustee. As stated by JYWCD, the cooperating water purveyor, it is assumed that -
the Town of Herriman will act responsibly to its residents in distributing and selling
treated water from the project plants delivered to it by JYWCD 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.

Public hearing testimony, Tom Bechak

65.  Comment: It’s a wonderful thing that’s being done to control and contain the acid
plume in Zone A, but my well is in an area where the water levels might drop 120
feet. I'm concerned about that.

Answer: The ground water model developed by USGS and Kennecoft 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. '

Public 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 W in
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, JYWCD will have infrastructure in the area and a connection
can be made in a short period of time.
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XVII Public héaring testimony, Rod Dansie

~

67. Comment An’additional 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. Opporitunities
were also given to water users 0 meet with the scientists and engineers on a one-to-one

basis. A number of residents of Herriman have parttczpated in these ways. An addxtzonai
meelting Is not needed.
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B. Technical Issues
" Technical Issdes:

Plume behavior: There are a number of uncertainties regarding plume behavior over time,
despite the extensive model development and calibration. The model itself is widely used in the
field (MODFLOW coupled with MT3D). It was used originally by USGS to develop the.Salt
Lake Valley Ground Water Model, and later refined in the RI/FS. Flow rates in the aquifer were .
- verified by several means because historical groundwater data were available and the history of
releases to groundwater were known. Even isotopic tracing techniques were used to provide
independent verification. Yet, it is still a model and relies on the validity of the assumptions used
init. Although the assumptions are based on a rather large number of observations, the area
‘affected is quite large and not every square inch of the aquifer was sampled. Undetected buried
channels might provide preferential flow pathways causing the plume to move in an unanticipated
direction and do so more rapidly than predicted. Hidden clay lenses could serve as a barrier
thereby either diverting the plume or causing it to travel more slowly than expected.

This uncertainty common to the application of all groundwater models produces an uncertainty in
the absolute time it might take for remediation of the aquifer.

A further complicating factor in the case of this particular plume is the variety of chemical

 reactions.that take place in the aquifer itself. This occurs because the acid plume reacts with the
carbonates in the aquifer substrate to form a variety of metal oxides and hydroxides. It isnota
matter of simply neutralizing the hydrogen ion because the majority of the acidity is “mineral
acidity” largely from the high aluminum concentrations and this must be neutralized as well.
Formation of these solid phase precipitates in the aquifer substrate may change the flow
characteristics of the aquifer. These solid precipitates will begin to redissolve back into the
groundwater when fresh water is introduced. Column testing has shown that it could take at least
7 pore volumes of water before these precipitates are redissolved and flushed away. Calculations
suggest that the vast majority of the acid groundwater can be pumped out of the aquifer in 30 - S0
years, but the residuals could leach back into the water for many years after the initial plume has
been removed. Although this can be modeled, the time this would take is highly uncertain and
might continue for decades or longer. EPA believes that for funding and planning purposes
treatment will have to continue in perpetuity.

In addition to the uncertainty in the time frame required to clean up the plume, there is
some concern with regard-to the direction of plume movement under different pumping rates by
the adjacent communities. Of particular concern is the well field of West Jordan located just to
the north of the acid plume. The modeling did show that under some pumping scenarios the
plume could be drawn in that direction. A monitoring well has been drilled between the acid
plume and the West Jordan well field to provide an early warning should this occur. A similar
concern was expressed with regard to wells located on the east side of the Jordan River. Could
‘high pumping from wells in Sandy, Utah, for example, draw the contamination underneath the
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river? Careful monitoring will be necessary to detect any unexpected changes and to revise time
-estimates,’ ’

- Modeling suggests that at the maximum pumping rates needed to remove the acidic waters
quickly, excessive draw downs of the water levels in the aquifer will occur locally around the acid
wells and the nearby West Jordan municipal well field. Several proposals have been examined to
mitigate this problem. One idea is to inject clean water between the acid plume and the West

- Jordan municipal well field to offset the water level drops. Modeling suggests this idea will work,
but some indicate this is an inefficient use of clean water. Another possibility is that freshwater
from the mountains be piped directly to West Jordan City in case their well field becomes
contaminated or non-productive. This issue is still under discussion.

- Treatment uncertainties: Both the reverse osmosis treatment technology and the
nanofiltration technology have been tested in pilot projects. The acid plume waters cannot be
treated directly using the reverse osmosis technology due to excessive scaling of the membranes.
The technology performs well with the waters from less contaminated wells. Nanofiltration is
proposed for pretreatment of the most contaminated waters with the permeate going to further
refinement in the reverse osmosis facility. ‘However, the operational details of the nanofiltration
technology have not been optimized and this may vary as the concentrations of the plume
changes. It may take 5 years of operating experience with the pretreatment plant before routine
operations are feasible. '

Disposal uncertainties: Pilot testing of disposal of acid waters into the tailings slurry
pipeline have been ongoing for the past year. An initial problem of excessive scaling on the inside
. -of the pipeline originally occurred resulting in a tailings overflow near the point of entry. After
acid additions ceased, the tailings scoured the scale deposits out the pipeline, so no cessation of
operations was necessary to clean out the pipeline. Experiments then revealed that no scale
formed if the sulfate concentrations were less than 5000 ppm when added to the slurry line.
Monitoring of the supernatant water in the tailings pond at the terminus of the pipeline did not
reveal any increases in metals or TDS concentrations over typical concentrations with the acid
additions. Laboratory experiments indicated the metals in the original acid solution had
precipitated, and were not simply diluted. The supernatant water is recycled during the summer
and the rest evaporates.” There is no discharge. In the winter, excess water is discharged to the
Great Sait Lake. Since the concentrate flows in the tailings line represent only a very small
fraction of the water, no exceedances of the NPDES discharge are anticipated.

There are two difficulties with this strategy. (1) This strategy works only while the
Copperton Concentrator (which grinds the ore and separates metal bearing components from the
host rock by flotation) is operating. Sufficient storage capacity for the acid waters must be
provided during routine shut downs for maintenance. Emergency shut downs due to power

failures or labor troubles must also be considered. (2) This strategy will also work only during the

life of mining and milling operations at the site. Another method of disposal will be needed upon
mine closure. There are several possible alternatives here, some of which might be integrated
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with other waste water disposal needs following closure. Provisions should Be included in the
Mine Closure Plan. : o . .

One of the proposals for disposal after mining ceases in 30 years is direct disposal of the
treatment concentrates into the Great Salt Lake. Although technically feasible, there are
numerous policy issues which need to be examined before this can be considered. For example,
today there are no numerical water quality standards for any constituent in the Great Salt Lake. -
_ Therefore, the potential impacts cannot be judged. In the next 30 years, it is hoped that more will
be known about the ecology of the Great Salt Lake and the impacts of pollutants on that ecology.
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