Official Draft Public Notice Version, May 15, 2013
The findings, determinations and assertions contained in the document are not final and subject
to change following the public comment period.

FACT SHEET / STATEMENT OF BASIS
JORDAN VALLEY WATER CONSERVA NCY DISTRICT
SOUTHWEST GROUNDWATER TREATMENT PLANT
NEW PERMIT: DISCHARGE
UPDES PERMIT NUMBER: UT0025836
MAJOR INDUSTRIAL

1.0 EACILITY CONTACTS

Person NameRichard Bay Person NameShazelle Terry
Position: General Manager Position: Manager, Teatment
Department
Facility Name: Southwest Groundwater Treatment Plant
Address: 8215 South 1300 West
West Jordan, Utah 84088
Telephone: 801-5654300
2.0SUMMARY

The Jordan Valley Southwest Groundwater Treatment Rldr@ing constructed farovide

drinking quality water toseveral communities in the Southwestern part of the Salt Lake Valley
by treating a combination ofeepgroundwater impacted by histomining activities and

shallow groundwateunaffected by mining impacts.

This project is part of a larger Natural Resource Damage Claim (NRB&)n1986by the

State of Utah under CERCLA (Comprehensive Environmental Response, Compensation, and
Liability Act of 1980) against Kennecdtitah Coppefor damages to théeepground water in

the Southwest Salt Lake Valley due to historic mining practiCEse impacted deep aquifer is
referred to as ZonB in NRDC settlement discussions

The treatment rcess utilized at the Southwest Groundwater Treatment Plant is reverse osmosis.
Reverse osmosis is a process in which total dissolved solids (salts) are removed from a solution
(such as water). This is accomplished by pushing water through gesmeablenembrane.

The membrane allows only the water to pass through with a small percentage of the dissolved
salts and other contaminates. The majority of the dissolved salts and other contaminates will be
removed by the membrane atallected in the byproductaste streanDuring normal

operations, treatment will result in three streams from the Southwest Groundwater Treatment

Pl ant: drinking quality water that will be di
excess untreated shallow groundwater Wilitbe discharged to the Jordan Riwea Outfall 002

and a byproduct stream containing concentrated dissolved salts and trace metals that are
proposed to be dischargkdm Outfall 001to Gilbert Bay of Great Salt Lake via a 21 mile

byproduct pipeline.

The draft permit contains effluent limitations for discharges to the Jordan River and Great Salt
Lake from the Southwest Groundwater Treatment Plant. The effluent limitations for Outfall 002



to the Jordan River are based upon existing water qualitysstisiBecause there are no
numeric water quality based standards for Great Salt Lake or its Transitional Waters, the
Division of Water Quality has adopted the use of a weiftgtvidence approach to ensure that
the Narrative Standayds specified iJAC R317-2-7.2, and the associated beneficial uses of
Gilbert Bay and th&ransitional Watersvill be protected with the addition of this dischafgem
Outfall 001 A weight-of-evidence approach utilizes multiple lines of reasoning and anadysis
orderto deerminethe best and most suppoti@besult orconclusion

The Antidegradation Level Review, completed in 2010 for Outfall 001 to Great Salt Lake,
identified selenium as a parameter of concern because byproduct concentrations will be greater
than amient in the receiving waters. The antidegradation review also identified mercury as a
parameter of concern because of its biomagnification poteBt@hagnification is the process
whereby the tissue concentrations of a contaminant increase as ituygatse$ood chain

through two or morerganismsThe Division of Water Quality established effluent limits for

these parameters with extensive monitoring requirements at Outfall 001 based upon a
modification of the USEPA (2010) Methylmercury Implementatégandance.

3.0 DESCRIPTION OF FACILITY

The Southwest Groundwater Treatment Plant is owned and operated by the Jordan Valley Water
Conservancy District (Jordan Valley). , The pl
adjacent to the Jordan Riva@t8215 South 1300 West.

The Southwest Groundwater Projacll remediatedeepgroundwater contaminated from

historic mining activities in southwest Salt Lake Couiityis project will improve groundwater
guality and prevent further contaminamigraion in the Salt Lake ValleyThe project will
extractmining-impactedgroundwatewvith elevated total dissolved solids (salts) a series of

deep aquifer wells and purify the extracted watéizing areverse osmosiseatment process

the Southwst Groundwater Treatment Plafthe project will also extrachallowgroundwater

with elevated total dissolved solid3his shallow groundwater has not been impacted by mining
activities The hydrologic system in the Salt Lake Valley results in groundwaiag discharged
naturally to the Jordan River. Accordingly, the water quality of the Jordan River réflects
quality of the groundwateaommingled withbase flowfrom Utah Lake.

Thedrinking qualitywater generated will be distributed Jyrdan Valleyo its member agenciés
supply to their drinking water systemBeverse osmosibyproductwater (i.e. concentratg
containing the extracted salts from the treated wai#be routed via a 21 mile pipelirte Outfall
001, whichflows throughthe Transitional WatersoGr e at S &ilbert Bayard altomsitely
into GilbertBay. Initially, the SouthwesiGroundwater Treatment Plawill have a capacity of
producingseven million gallons per dayf treateddrinking qualitywaterand will discharge a
maximum of 15 million gallons per dapf byproduct At ultimatebuild out, the treatment plant
cgpacity will increase to 1#illion gallons per dagf drinking watemwith 3 million gallons per day
of byproductto be discharged.

Normal discharges unddmnis permit will be of reverse osmosis byproduct via Outfall 001 to the
Transitional Waters and Gilbert Bay and excess feed water to the Jordan River via Outfall 002.
Limited intermittent starup flows from deep and shallow wells will be discharged through
municipal storm drain systems at various times to the Jordan River and the Utah and Salt Lake
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Canal. Discharges of water from tsleallow aquifeeventually reach the Jordan River, due to the
fact that the natural flow pattern of the shallow aquifer taéaJordan RiveDischarges of mining
contaminated groundwater from the deep aquifer wells to municipal storm @rdlimot be
allowed,except intermittently upon stamp as described in section 4.2.

4.0 OPERATING CONDITIONS

The following is a des@tion of the various operating and dischargeditbons that will occur at
the facility.

4.1 Normal Operations

The Southwest Groundwater Treatment Plant will operate three rows of membranes, two for
treating water from deep aquifer wells, and onerfeating water from shallow aquifer wells.

Each of these three sets of Undermérmahoperadingi s cal |
conditions, the Southwest Groundwater Treatment Plant will operate all treatment trains, the
byproduct water will be dcharged to Gilbert Bay and drinking quality water will be delivered to
Jordan Vall eyds member agencies.

On a near continuous basis, the Southwest Groundwater Treatment Plant will need to discharge
excess feed water from pressure relief valves o$tiadow aquifer treatment traito the Jordan

River, in order to supply feed water to the plant at a constant pressure and flow. The shallow
aquifer has not been impacted by historic mining practices. It is expected that the flow will
average Imillion gallonsper daymost days of the year. The excess flows from the pressure relief
valves for the deep aquif@@roundwater impacted by historical mining practjdesatment

trains will be discharged to the Transitional Waters and Gilbert Bay via theoldyct ppeline.

4.2 Pump to Waste StartUp Condition

The Southwest Groundwater Project includes shallow and deep aquifeMilgdis.these wells

are initially started up, the water may contaismall amountf sedimentlso known as

suspended solidé\procs s cal |l ed Apump to wasteo is used t
sedi ment doesnodot make it to the Southwest Gro
damage the membranes used in the reverse osmosis piidess wells will pump to waste

intemittently at starup of the well pump, to purge the well casings of suspended solids after

shut down and before pumping the water to the Southwest Groundwater Treatment Plant. It is
intended that the wells will pump and supply feed water to the projechear continuous basis.

The starup conditions are expected to be limited, only occurring each time a well is started up.

The wells will pump to waste at their individual locations to the respective municipal storm drain
system(s) which flow to eithehé Utah and Salt Lake Canal or the Jordan River.

Based on wasteload analysis completed for each well location, it is expected that these discharges
will not cause or contribute to a violation of water quality standards and therefore will not have
effluent limits associated with the discharges. Reporting of duration and frequency of each
discharge will be required. The reporting of these discharges will be provided to the Division of
Water Quality (DWQ) in an annual project operating report.



4.3 Cleaning and Maintenance Conditions for the Shallow Aquifer Wells

The Southwest Groundwater Treatment Platjuiresroutine cleaning and maintenance. Under
this maintenanceondition which will occurno more tha®0 dayseachyear, the feed water

from the shdbw wells will be diverted to the Jordan River aml notenter the Southwest
Groundwater Treatment Platdnderthesemaintenance conditions, the feed water from the deep
aquiferwells will be discharged tthe Transitional Waters arilbert Bay via tle byproduct
pipeline.

Thetotal flow to the Jordan Rivesf the combined discharges from cleaning, maintenance and
pressure relief conditions will not exceed a maximum.6Mmillion gallons per dayA wasteload
calculated for the shallow well dischasg® the Jordan Rivemder these conditiorshow that

the effluent will not cause or contribute to a vimatof water quality standards.

4.4 Upset Conditions

In the event of a poweutageatthe SouthwestGroundwater Treatment Plattthe portionof the
deep well watethat exceeda concentration df,200 mg/LTDS will be directed to Outfall 001
and discharged tihe Transitional Waters arggilbert Bay. Shallow groundwaterill be
discharged tohe Jordan River vi@utfall 002. Deep wells which ke been identified to contain
TDS concentratiosless than 1,200 mgAvill be dischargedt the well site$o the respective
municipal storm draifs).

4.5 Discharges to the Jordan River

Discharges of shallow groundwater to the Jordan River will ocalerunell starup,

maintenance, upset and normal operating conditions. Since the Jordan River is currently
impaired for TDS, it is required BYyAC R3178-2.2that the discharge will not cause or

contribute to a violation of water quality standar@asedon wasteload analysis conducted for
each well, these dischargesiwibt cause or contributetoaw | at i on of Ut ahos
standards.

5.0 DISCHARGE

5.1 Description of Discharge

Outfall Description of Discharge Point

001 Located at latitde40°4537.59'N and longitude 12°1013.32'W. This outfall will
convey byproduct and excess untreated groundwater from the deep athafer.
discharge is through16-inch diameter pipdirectlyto the Transitional Waters and
Gilbert Bay of theGreat Sdl Lake. The @mpliance monitoringpoint is at the
SouthwestGroundwater Treatment Plaptior to effluent entering th@1l mile
byproductpipeline.(Except for end of pipe monitoring as requiredPart 1.D. Self
Monitoring and Reporting Requiremejie®otnotes b/ ande/ of the UPDES permit

002 Located at latitude40°36'5.58N and longitudd. 11°55'1337'W. The dischargeill
consist only ofintreateghallowaquifergroundwatethat has not been impacted by
historic mining activities The discharges througha30-inchdiameter pipe from the




river discharge vault at theouthwest Groundwater Treatmétant to the Jordan
River.

5.2 Receiving Waters and Stream Classification

The final discharge is of reverse osmobigproduct and excess deep aquitsed water to the
Transitional Waters and Gilbert Bay via Outfall 001. Discharges of untreated shallow groundwater
will occur to he Jordan River via Outfall 002 based upon plant operations.

Gilbert Bay ofGreat Salt Lakethe ultimate receiving wateoif Outfall 001,s classified as Class
5A. The Transitional Waters alonigg Shoreline of Great Salake are classified as 5Ehe Jordan
River, the receiving water for Outfall 00B, classified as Class 2B, 3A and 4.

Class 2B -Protected for secondacpntact recreation such as boating, wading, or similar uses.

Class 3A -Protected for cold water species of game fish and other cold water aquatic life,
including the necessary aquatic organisms in their food chain.

Class 4 -Protected for agricultural usencluding irrigation of crops and stock watering.

Class 5A -Gilbert Bay of GSL Protected for frequent primary and secondary contact

recreation, waterfowl, shore birds and other waténted wildlife including their
necessary food chain.

Class 5E -Transitional Waters along the Shoreline@$L geographical boundary
Protected for infrequent primary and secondary contact recreation, waterfowl,
shore birds and other wateriented wildlife including their necessary food chain.

5.3 Effluent Limitations and Bass for Effluent Limitations

Effluent limits for the Southwest Groundwater Treatment Plant are based on Utah Secondary
Treatment Standards, Utah Water Quality Standards, and best professional judgme(ge@PJ)
explanation of BPJ in section 5.3.1)

The DWQO6s review of the proposed discharge t
identified selenium and mercury as the only two constituents of concern. As discussed in the Level

Il Antidegradation Review for Outfall 001, the only pollutapt concern that could degrade water

guality are mercury and selenium. Degradation occurs when effluent concentrations are higher than

the receiving water. DWQ concluded that the requirements of the Narrative Standard are met for alll
pollutants in the=ffluent present at concentrations less than ambient. No evidence exists that the
existing concentrations of these pollutants are impairing the uses of Gilbert Bay or the adjacent
Transitional Waters. The Whole Effluent Toxicity (WET) testing requiremehtkis permit

provide additional assurance that the Narrative Standard will be met.

The evaluation summarized in the following paragraphs, are based onidhaleapresented in
appendix oe, Jordan Valley Water Conservancy District Southwest Graaiter Treatment Plant
Outfall 001 FSSOB Supporting Information for Selenium and Mer8ath selenium and mercury
have the potential to adversely affect aquatic and agdegiendent wildlife in both Gilbert Bay and

the Transitional Waters (mudflat wett#s). In addition to Narrative Standards, a tissue based
selenium water quality standard exists for Gilbert Bay. No numeric mercury water quality standard
exists for Gilbert Bay, only Narrative Standards. In addition, no numeric water quality standards
exist for the Transitional Waters, only Narrative Standards.
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5.3.1 Outfall 001, RO Byproduct and Excess Deep Aquifer Feed Water

The Southwest Groundwater Treatment Plant concentrates the pollutants found in the intake (or feed)
water by a factor of fie. The byproduct flows through a 21 mile pipeline and is ultimately
discharged to the Transitional Waters and Gilbert Bay. Limitations on total suspended solids (TSS)
and pH are based on current Utah Secondary Treatment Statntfa@I®3171-3.2 The Oiland

Grease limitation is based on Best Professidndgmen{BPJ).BPJ is used on a cabg-case basis

in the absence of effluent guidelines or water quality standartisis caseOil and Grease is not
anticipated to be present in the effluent due éontture of the procedsowever it igprecautionary

to include an Oil and Grease limit in case there is an operational malfun€herdaily maximum
concentration limit and annual load limit for selenium are based on BPJ to prevent egg
concentrations imaffected birds from exceeding 12.5 mg/kg because there are no water column
standards for selenium for Gilbert Bay or the Transitional Waters. The 12.5 mg/kg selenium tissue
based standard for Gilbert Bay is based updh72-14and is also being appli¢d the Transitional
Waters to demonstrate compliance with the Narrative Standards.

The annual maximum load for mercury is 0.38 kg/yr and is 1% of the total mercury load for GSL
from all sources of 38 kg/yiMercury Inputs to Great Salt Lake, Utah: Recaiseancé’hase
Results,D. Naftz et al, 2000 The technical rationale to support these limits is presented in the
attachedordan Valley Water Conservancy District Southwest Groundwater Treatment Plant Outfall
001 FSSOB Supporting Information for Selenamd Mercury

Thedraft permiteffluentlimitations are:

Effluent LimitationsOutfall 001a/b/c/d/ef
Max Max
Monthly Weekly Daily Daily | Annual
Parameter Average Average Min Max Max
Total Flow, MGDf/g/ 3.0
Selenium, totalmg/L 0.064
Seleniumkg/year 224
Seleniunh/
TSS, mg/L 25 35 70
Mercury, kglyri/j/ 0.38
Oil & Grease, mg/L 10
pH, Standard Units 6.5 9.0
WET, Chronic Biomonitoring, Pass
Both Species IC25
(EOP)
al See @finitions Part I.A. for definition of terms.
b/ All parameters irthis tablewill be reported monthly in themonthly Discharge

Monitoring Report.
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Metals samples should be analyzed using a method that meets MDL respigdina

test method is not available the permittee must submit documentationDa¢htor
regarding the method that will be used. The sample type (composite or grab) should be
performed according to the methods requirements.

There shall be no vigie shea or floating solids or visible foam in other than trace
amounts.

There shall be no discharge of sanitary wastes.

Flow measurements of effluent volume shall be made in such a manner that the
permittee can affirmatively demonst&ahat representative values are being obtained.
The flow rates and durations of all discharges shall be reported in the Annual Project
Operating Report.

Implementation of the selenium water quality standard of 12.5 mg/kg for Gilbert Bay of
theGSLis outlined in Part.D.8 of the UPDES Permit.

Mercury samples must be analyzed using Method 1631 or other sufficiently sensitive
method.The sample type (composite or grab) should &&pmmed according to the
methods requirements.

Thisload constitutes 1% of the annual mercury load entering the GSL from all sources
for this parameter and may change once the aquifer is fully characterized or other
information on the effluent or receiving water becomes available.

5.3.2 Outfall 002, Shdlow Aquifer Dischargesto the Jordan River

During times of plant maintenanead todisposeof excesgroundwaterthe facilitywill needto
dischargeshallow wellfeedwater (untreated groundwatéo)the Jordan River. The limitatison
TSS and pH arbased on current Utah Secondary Treatr&¢mndardslJAC R3171-3.2 The QOil
and Grease limitation is based upon B$&k 5.3.1 for explanation of BPDue to uncertainties in
plant operationghe DWQ will include a load limit for selenium based upcatoatinuous pressure
relief bleed flow of 1.0nillion gallons per dag270 days a year aradflow of 4.6million gallons per
dayfor 95 days a year. The flow of 418illion gallons per days a combination of pressure relief
bleed flow andfeed water dischaegl as a result omaintenance activities. Theelenium
concentration used to calculates load is based upon the anticipated effluent concentration of
0.0079 ng/L plusa 30% safety factorThe resulting concentration 6013 mg/L. A wasteload
calculatedbased upoan Acute Effluent Flow of 4.6illion gallons per dagnda Chronic Effluent
Flow of 1.0million gallons per dayesulted in allowable selenium concentratior3.@9mg/L and
0.027mg/L respectivelyBased on thighe useof 0.0103 ng/L in the load calculatiors sufficiently
protective The selenium concentration effluent limit is based upembst restrictive wasteload
analysis.The limitation onTDS isbased on Utah Water Quality Standafdse permit limitations

are:
Effluent Limitations Outfall 002/b/c/d/e/ |
Max Max ; :
Dall
Parameter Monthly | Weekly / Ii/lally Annual Max
_ ax
Average | Average| Min
TDS, mg/L 1,200
Selenium, totalkg/yr 26.4




Seleniummg/L 0.027
TSS, mg/L 25 35 70
Oil & Grease, mg/L 10
pH, Sandard Units 6.5 9.0
WET, Acute Biomonitoring, Pass
both species LCso (EOP)
a See definitions Part I.A. for definition of terms.
b/ All of the parameters in the abota@ble shall be reported monthly in the Disarge
Monitoring Report.
c/ Metals samples should be analyzed using a method that meets MDL requirénaents.

test method is not available the permittee must submit documentationRaebtor
regarding the method that will be used. The sample typegasite or grab) should be
performed according to the methods requirements.

d/ There shall be no visible sheet or floating solids or visible foam in other than trace
amounts.
e/ There shall be no discharge of sanitary wastes.

6.0 DEEP AQUIFER CHARA CTERIZATION COMPLIANCE SCHEDULE

Further characterization of the deep aquifer
characterized until the plant is operational. Specifically, Jordan Valley needs to further
characterize the louevel mercuy concentrations in the deep aquiféreliminary samples,

obtained before the wslwereequippedvith permanent pumpand the plant operational, were

not analyzed using a lelevel detection methodFurther, obtaining the best representative
sample othe deep aquifer is not entirely feasible until deep wells are in full production, thus
giving a representative picture of the deep aquifesubsequent round of monitoring was
conducted and analyzed using a{@wel detection method for mercury but, doea laboratory
QA/QC error, the reported concentratioms ot meet the data quality objectives. Additional
sampling and analysis was done in first quarter of 2012. These results suggest that mercury
concentrations will be up to 0.000015mg/L (15ng/Lhe effluent with an annual loading of

0.06 kg/yr. However, additional testing is needed to confirm the annual mercury loading results
with a fuller representatioof the aquifer. A compliance schedule will be included in the permit
to allow the faciliy one year from the Southwest Groundwater Treatment Plant becoming
operational to further characterize the aquifer. In the interim, DWQ believes the 0.38 kg/yr
mercury load limit from this discharge is insignificant relative to other mercury sources to the
GSL and should be protective.



7.0 MONITORING AND REPORTING REQUIREMENTS

7.1 Selfmonitoring and Reporting Requirements

The following selfmonitoring requirements ardbased on t he Utah Divisio
Monitoring, Recording and Reportirguidelines The permit will require reports to be submitted

monthly and quarterly, as applicable, on Discharge Monitoring Report (DMR) forms due 28 days
after the end of the monitoring period. Lab sheets for biomonitoring must be attached to the
biomonibring DMR.

SeltMonitoring and Reporting Requiremen@utfall 001 a/b/c/
Parameter Frequency Sample Type Units
Total Flow Daily or Continuous Measured MGD
Total Mercury Monthly Compositeor Grab ng/L
Total Mercuryd/ Monthly Calculated kglyr
Total Selenium 2 X Weely Composite oGrab mg/L
Total Seleniund/ Monthly Calculated kglyr
TSSef 2 X Weekly Composite oGrab mg/L
Selenium Annually Bird Eggs mg/kg
Oil & Grease Monthly JSSRERD Is Grab mg/L
observed
pH Monthly Grab SuU
WET, C_hro_nic Quarterly, qlternating Composite Pass/fail
Biomonitoring species

a  See definitions Part I.A. for definition of terms.

b/ Jordan Valleyshall also monitor all parameteand BOLR, quarterly at the end of pipe for
the first yearof operationand then bannuallythereafter. lfake levels rise where
monitoring at end of pipe is not feasible, tl@ndan Valleymay petition théirectorto
establishan alternate sampling point.

Mercury samples must be analyzedhgdvethod 1631 or other sufficiently sensitive
method. The sample typedmposite or grab) should be flemed according to the
methods requirements.

Cumulative totals for this parameter shall be reported ®@mitnthly Discharge Monitoring
Reports.

Monitoring of this parameter is required at end of pipe during pipeline cleaning operations.
Monitoring resultanustbe included with the DMR for that monitoring perididake levels

rise where monitoring at end of pipe is not feasible, ffwedan Valleymay petition the

Directorto establish an alternate sampling point.

Q
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SeltMonitoring and Reporting Requiremen@itfall 002 a/b/c/
Parameter Frequency Sanple Type Units
Total Flow Daily or Continuous Measured MGD
TDS 2 X Weekly Compositeor Grab mg/L
Total Selenium 2 X Weekly Compositeor Grab mg/L
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Total Seleniund/ Annually Calculated kglyr
TSS 2 X Weekly Composite or Grab mg/L
Mercury Monthly Composite oGrab ng/L
Oil & Grease 2 x\Weekly, if sheen is Grab mg/L
observed
pH 2 X Weekly Grab SuU
WET, Acute Biomonitoring| Quarterly, both species Composite Pass/Fail

a  See definitions Part |.Af the draft permitor defintion of terms.

b/ Mercury samples must be analyzed using Method 1631 or other sufficientlyiveensit
method. The sample type (composite or grab) shouldpdyéormedaccording tothe
methods requiremes

Flow measurements of effluent volume shall be made in such a manner that the permittee
can affirmatively demonstrate that representative values are being obtained.

d/ Cumulative totals for this parameter shall be reported on the monthly Qyschianitoring
Reports.

IQ

7.2 Joint Discharge Area Transitional Waters Monitoring Program

One of the outcomes of the analyses presented ifotdan Valley Water Conservancy District
Southwest Groundwater Treatment Plant Outfall 001 FSS@#porting Information for

Selenium and Mercunyas the recommendation to implement a monitoring progrataedeease
uncertainty A comprehensive sampling and analysis plan for egg, water, sediment and
macroinvertibrates including field and laboratorynsi@rd operating procedures and methods was
developed in 2011 and approved by the Director. This plan was made available for public review
and comment as part of the Directordés review
significantly during this permcycle, an alternate sampling plan, including methods and

locations, must be submitted to the Director for approval prior to February 1 of that year.

Jordan Valley is required to annually sample eight (8) bird eggs, if available, but not to exceed
20%of available eggs, during the nesting season, Aprill5 through June 30, for the current permit
cycle. The eggs will be collected from bird nests in the joint Jordan Valley outfall 001 and
Kennecott 012 affected outfall area. These samples will be subjie tissue based selenium

water quality standard of 12.5 mg/kg dry weight for Gilbert Bay of Great Salt Lake to
demonstrate compliance with the Narrative Standinlan Valley must notify the Director

within 7 business days of becoming aware of anyceggentrations that exceed 9.8 mg/kgy.

addition, total mercury concentrations in the egg tissue samples must also be evaluated and
reported by Jordan Valley.

Jordan Valley is required to annuatiyllect celocated macroinvertebrate, water, and et
samples once between April 15 and June 30 and as close in time as practical to the bird egg
collection. All samples will be analyzed for seleniurBiota and sediment will also be analyzed

for total mercury Water samples will be analyzed for methyld total mercury. The docated
macroinvertebrates, sediment and water samples will be collected at up to six (6) evenly spaced
locations along the discharge watercourse from the discharge point to thé wdggs from

where Outfall 001 enters standiwaters of the Great Salt Lake.
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Jordan Valley is required to biannually collectlooated brine shrimp and water sangilgice

per year from the open waters of Gilbert Bay in the vicinity of the outlalidan Valley is

required to submit an addenduonthe Sampling Plan for approval by the Director within 90
days of issuance of this permit that includes the sampling methods and geographic coordinates to
define the sampling are&ample collection is constrained by brine shrimp dynamics in the
samplirg areaasbrine shrimp may not always be present when sampling is attemfted.
Sampling Plan addendum will also include the minimum number of days that sampling will be
attempted.The intent is to collect brine shrimp samples as close as availabkete the

effluent waters enter Gilbert Bay between April 15 and June 30 and in Octdeewater

sample will be analyzed for total and methyl mercury and seleniuma.brine shrimp sample

will be analyzed for total mercury and selenium.

Jordan Valleywill conduct annual bird surveys approximately every two weeks between April 15
and June 30 (four times per season) to document bird abundance, diversity, and use of the Outfall
001 mud flat habitat, particularly for evidence of feeding and nesting ustigpdology

approved by the Director. This data will be submitted in the Annual Project Operating Report.

DWQ strongly recommends that Jordan Valley coordinate with other facilities that discharge in the
same delt#o avoid needless duplication and furthmepact to avian wildlife in the delta aré&ather
monitoring requirements may be shared if appropriate. The Director shall be notified as soon as
possible, but no later than April 1, if the efforts to coordinate monitoring with other dischargers to
the celta area are unsuccessithe detailed field and laboratory data, analysis and a summary of the
results from the bird surveys, egg samples anldcated water, sediment and macroinvertibrates'
monitoring must be submitted to the DWQ by February 1,athan agreed upon date, following the

end of the calendar year for which the results were obtained as a part of the Annual Project Operating
Report.

8.0 STORM WATER

The SouthwestGroundwater Treatment Plamas a Standard Industrial Classification (Sd€C)

4941, Water Supply. Facilities under this classification are not required to obtain coverage under
the UPDES MultiSector General Permit for Storm Water Discharges from Industrial Activity,
Permit Number UTRO000000. The permit contains a storm watgperer provision if

requirements are needed in the future.

9.0 PRETREATMENT REQUIREMENTS

Any process wastewater that the facility may discharge to the sanitary sewer, either as direct
discharge or as a hauled waste, is subject to federal, state ahgreiteatment regulations.
Pursuant to section 307 of the Clean Water Act, the permittee shall comply with all applicable
Federal General Pretreatment Regulations promulgated, found in 40 CFR section 403, the State
Pretreatment Requirements founddAC R317%8-8, and any specific local discharge limitations
developed by the Publicly Owned Treatment Works (POTW) accepting the Wadtes project

will not discharge into a POTW there will be no Pretreatment requirements.
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10.0 WHOLE EFFLUENT TOXICITY (BIOMONITORING) REQUIREMENTS

A nationwide effort to control toxic discharges where effluent toxicity is an existing or potential
concern is regulated in accordance with $tate of Utah Permitting and Enforcement Guidance
Document for Whole Effluent Tioiy Control (biomonitoring) Authority to require effluent
biomonitoring is provided iRermit Conditions, UAC R318-4.2, Permit Provisions, UAC R3B¢
5.3andWater Quality Standards, UAC R3275 andR317-2-7.2

Since the permittee will be a new jmaindustrial discharging facility, with no previous discharge to
evaluate, the permit will requiecutewhole effluent toxicity (WET) biomonitoring testing at the

end of pipe (EOP) from Outfall 002, which will discharge to the Jordan River. Basedhgsen

facts and being programmatically consistent utilizing the above referenced biomonitoring guidance
document, the permittee will be required to quarterly coraludpass thacute LGy WET testing

for both test species consistingeefiodaphnia dubiéwater flea)andpimephales promales(fathead
minnow)as appropriate Acute toxicity occurs when 50 percent or more mortalighservedor

either species at any effluent concentration during the WET testing. Therefore, the permittee is
requi r esdo ttoh efl Plaest h al C IcCry) doe eathr\WEET manitoring period,&as | a
detailed in the permit. Chronic WET toxicity tests have not been included in this parihits

outfall because thestimated low flow receiving stream conditions, with deésges from Outfall

002, are projected to be generally greater than a 20:1 dilutionTaisoationale is consistent with
similar permits and with the WET Guidance Document referenced above.

Jordan Valleywill alsobe required to condueind pass qugerly chroniclC,s WET testing from

Outfall 001, which will discharge to the Traitional Waters and Gilbert Bayordan Valleywill

utilize and alternate between twpproved test specie&mericamysis bahiémysid shrimp) and
Cyprinodon variegatugsheeghead minnow)Chronic toxicity occurs when the survival, growth, or
reproduction for either test species exposed to a specific percent effluent dilution is significantly less
(at the 95 percent confidence level) than the survival, growth, or reprodwdtitw control
specimenslCys is defined as the concentration of a toxicant (given in percent effluent) that would
cause a 25% reduction in mean young per female, or a 25% reduction in overall growth for the test
population.

The permit also contains si@dard requirements for accelerated testing upon failure of a WET test,
and a Preliminary Toxicity Investigation (PTI) and Toxicity Reduction Evaluation (TRE) as
necessary. The permit will also contain the Toxicity Limitatioro@ener provision that allasfor
modification of the permit at any time to include additional WET testing requirements and/or test
methods should additional information indicate the presence of toxicity in future discharges.

11.0 ANTIDEGRADATION LEVEL Il REVIEW

Antidegradation Revieware intended to ensure that waters that have better quality than required
by the standards are not degraded unless the degradation is necessary for important social or
economic reasons.

Jordan Valleyhas completedntidegradation Level Il Reviesfor the discharge of the
byproduct water tthe Transitional Waters arggilbert Bay of Great Salt Lakand for the feed
waterfrom the shallow well$o the Jordan Riveilhese documents are paf the UPDES
Permit Application and are available for review.
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The Level Il Reviewor the byproduct dischargeted that discharge of the byproduct water to
GSL is not the least degrading alternative nor is itdteest cost alternativiHowever, giverthe
net environmental and social benefits, it was determined that this alternative was the best option.

The DWQ concurs with the findings of the Level | (compliance with water quality standards) and
Level Il Reviews.

12.0 PERMIT DURATION

It is recommeded that this permit be effective for a duration of five (5) years.

Drafted by
Kim Shelley Discharge
Mike George, StormVater
Jeff Studenkand Mike HerkimerWholeEffluent Toxicity
Chris Bittner, ADR andutfall 001 FSSOB Supporting Information for &&lum and Mercury
Utah Division of Water Quality

13.0PUBLIC NOTICE

Began:
Ended:
Public Noticed in the Salt Lake Tribune and Desert News.

Initial Public Notice Period

Began: December 1, 2010

Ended: February 1, 2011

Public Noticed irthe Salt Lakdribune and Desert News.

Comments were received during the public comment pel@dmment response summary was
sent to all commenters on May 18, 2012.

UA\WQ\ENG WQKshelleywp\FacilitiedJVWCD\2013 FINAL DRAFT PERMIT DOCUMENTSCURRENT DRAFTS FOR PNVWCD Draft
FSSOB.doc
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Jordan Valley Water Conservancy District Southwest Groundwater
Treatment Plant Outfall 001 FSSOB Supporting Information for Selenium
and Mercury

1.0 Introduction  Selenium and mercury are different than other pollutants in the Jordan Valley
Southwest Groundwater Treatmentk byproduct (effluent) because aquatiependent birds, as opposed

to aquatic organisms, are the most sensitive receptors of the uses defined iR2R8({Division of Water
Quality(DWQ), 2008;cBwarzbach and Adelsbach, 2003; NJ, 2002; USEPA, 1995, Sa®hium has a
numeric tissuebased water quality criterion of 12.5 mg/kg in bird eggs (R314, Table 2.14.2) for Gilbert

Bay but no numeric criterion is available for the Transitional Waters. No numeric standards for mercury
apply to Gilbert Bayrolransitional Waters. DWQ used a weigfievidence approach to determine that the
under the conditions of the permit, the selenium and mercury in the byproduct will comply with the
Narrative Standard and the uses will be protected. Although WET téstangequirement of this permit,

WET testing may not effectively evaluate pollutants that are a greater potential threat to the upper trophic
level (aquatic dependent birds) because of biomagnification (mercury) or when the upper trophic levels are
toxicdogically more sensitive (selenium).

The Antidegradation Review, completed in 2010, identified selenium as a parameter of concern because
byproduct concentrations will be greater than ambient in the receiving waters. The antidegradation review
also idettified mercury as a parameter of concern because of its biomagnification potential and incomplete
information regarding mercury concentrations in the byproduct. Subsequent sampling and analyses by
Jordan Valley are summarized in Table 1 and provide mefined estimates of potential mercury
concentrations in the byproduct than were available for the previous permit draft.

In the previous draft of the permit public noticed from December 20&0uary 2011, selenium effluent

limits were based on a mixing meldand mercury effluent limits were based on ndetect values The
SAGAYFGSR YSNODdzNE f2FR& FNRY (KS {2dz2iKégS&ad DNRdzyRé
existing loads of mercury to Gilbert Bay. DWQ reevaluated the available data, aleplickes, and

permitting guidance and concludes that the approach recommended $EPA (201Gpuidance for
Implementing the January 2001 Methylmercury Water Quality Crit¢ki@thylmercury Guidanges more

appropriate for evaluating the discharges ofesgum and mercury than the previous approachThe
Methylmercury Guidancg (i | &FAeliéves, depending on the particular facts, that a permit writer may
reasonably conclude that limits on point sources consistent with this guidance are likely tstbagent as
ySOSaalNE G2 | OKAS@S 41 GSNJ ljdzZr f AGe adGlyRINRa®E

1 Mercury concentrations were too low to be measured using the analytical method commonly used. Jordan
Valley collected additional water samples for mercury analysis using more rigorous methods.
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Table 1. Mercury Concentrations in Southwest Groundwater Treatment Plant Feed Water and
Byproduct and Flow Rates

Feedwater Byproduct Flow Groundwater Projected Mercury
well Flow Rate Rate (gpm) Mercury Concentration (ng/l)
(gpm) Goncentration (ng/l)
DW1 675 135 1.61 8.1
DW?2 210 42 11.37 56.8
DW3 175 35 4.07 20.4
DW4 ND ND 4.20 21.0
DW5 ND ND 3.62 18.1
DW6 777 155 2.99 15.0
DW7 1500 300 1.97 9.8
DWS8 ND ND 1.48 7.4
Shallow 6792 1358 3.17 15.8
gpm = gallons per minute
ng/l = nanograms per liter
ND = no data

TheMethylmercury Guidanosas developed to assist USEPA and States in implementing the methylmercury
criterion because the standafis based on mercury concentrations in fislstis. This was the first tissue

based numeric standard ever promulgated by USEPA. USEPA anticipated challenges in implementing a
tissuebased numeric standard and committed to developing implementation guidance when the standard
was adopted in 2001. USERook 9 years from adoption of the tissbased standard to develop and
finalize theMethylmercury Guidanee | { | f&@ed nuimieric &etafium standard for Gilbert Bay was
promulgated in 2008 and approved by USEPA in 2011.

DWQ reviewed thélethylmercury Guidancand determined that the approach could be adapted to the
selenium standardDWQ has also adapted the approach inkhethylmercury Guidande selenium in the
Transitional Waters (R312-6.5.E.) and mercury in Gilbert Bay and in the Ttamsl Waters. The major
differences from the approach in the previous draft permit are thatiftethylmercury Guidancapproach

does not rely on mixing zone analyses and provides specific recommendations to address existing data gaps
that may be encourdred when implementing a tisstigased standard.

Figure 1 shows the process adapted for selenium from Nteghylmercury Guidance Selenium was
substituted for mercury and egg tissue is substituted for fish tissue when compared to Figure 5 in the
Methylmerary Guidance To apply the process to mercury, mercury is substituted for selenium in Figure 1.

Mercury impacts have been studied by scientists in a wider range of environments than selenium. Like
selenium, the chemical form of mercury affects its éityiwith elemental generally being the least toxic and
organic forms such as methyl mercury being the most toxic. It is anticipated that Jordan Valley will not
discharge methylmercury but rather an inorganic salt. The water in Gilbert Bay has metloylrynier
addition to other forms of mercury. A portion of the mercury discharged into Gilbert Bay is expected to be
converted to the more toxic methylmercury by bacteria in the lake. While the focus of the analyses of

2 Antidegradation, Uses, Numeric Criteria, and Narrative Criteria comprise Standards of Quality for Waters of the
State (R312). However, numeric criteria are commonly referred to as standards and this common usage is
adopted here.
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mercury will be on methylmercury, thdh5 I RSNJ aK2dz R NBYSYo SN GKIFdG W2NR
expected to contain methylmercury. This assumption will be verified by the monitoring required by this
permit.

The available studies on mercury demonstrate the complexity anespeeificity & mercury dynamics.

i { 9 t Mefedry Study to Congre§s997), the USEP®&reat Lakes Initiativeand USEPKethylmercury
Guidanceepresent extensive efforts by UBE to understand and effectively regulate mercury. USEPA is
aware that for many water bodies, including Great Salt Lake, air deposition is the major source of mercury
and further regulation of point source discharges would have no apparent effect inwngravater quality

(FR March 23, 1995 p. 15369 he remainder of this analysis follows the process in Figure 1 and is organized
by pollutant and receiving water:

Selenium discharge to Gilbert Bay

Selenium dischae to the Transitional Waters
Mercury discharge to Gilbert Bay

Mercury discharge to the Transitional Waters

PowbdrE

2.0 Selenium .
2.1 Selenium discharge to Gilbert Bay

2.1.1 Selenium water translator for Gilbert Bay.

Following the process in Figure 1, the stardi(see footnote 1 regarding criterion and standard) for
selenium is expressed in terms of a tissue concentration. Gilbert Bay has abigsseestandard of 12.5
mg/kg® selenium in bird eggs. The next question asks if a water column translator foiuselss

available. A water translator would provide the selenium water concentration that would result in 12.5
mg/kg selenium in aquatic dependent bird eggs. A water column translator is a mathematical formula
that relates selenium concentrations in teater to selenium concentrations in bird egg tissue. If the
water column translator is available, water quality based effluent limits can be calculated (if necessary)
using the established methods for UDPES periiniis,a waste load analysis. Ss#gecific translators
typically determined using empirical data are the most reliable (USEPA, 2010; Adams et al., 1998). The
implicit assumption of using a translator is that changes in water column concentrations of selenium will
predictably result in chares in egg tissue concentrations (Section 6, DWQ, 2008). Based on the
following analyses, DWQ concluded that a translator is not available.

Water translators are simplified models of complex processes. A conceptual site model for the cycling of
selenium vas created for Great Salt Lake that identifies the key abiotic and biotic compartments for the
transfer of selenium through the food web (Sections 6 & 7, DWQ 2@shples of cdocated water,
food, and egg data were analyzed to characterize the selenilamtionship between each compartment
with the ultimate goal of identifying a single translator. A single translator would integrateghsfer
2F aStSyAdzy GKNRdzZZK aSOSNIt | fNBIFRe& AAYLX ATA
ONAYS AKNRAYLKONARYS FtASa h 60ANRA I S3T3aod L¥
R2Say Qi | OO0dzNI (i $dge&onceiichtidlds frof lwatdr doncedididhd, €xamining

SR
[’]

v O
N

K

3 All concentrations in s media (for instance, brine shrimp, sediment, and eggs) are reported as dry weight
unless otherwise noted.
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translators between each compartment may identify the food web link with the highest variability and
focus research efforts.

Initial efforts to determine a water translator for selenium in GilbBeaty are documented in Brix et al.

(2004). This study was the basis of the existing watedity-based effluent limit for Kennecott Utah

/ 2 LILISNRA 0 YSyy S Gealahiing, primarity as{seldniSeNdisplayarl a curvilinear relationship

between wate and brine shrimp exposed in a laboratory or field setting. Assuming a linear relationship

and that a maximum allowable concentration of 5 mg/kg selenium in brine shrimp would protect birds

feeding on the shrimp, an acceptable water concentration of A7%uf ¢ & RSUGSNNXAYSR® Y
existing maximum daily effluent selenium concentration of 54 pg/l was based on a twofold dilution in

the mixing zone of the 27 pg/l.

A key limitation of Brix et al. (2004) is that the only transfer of selenium from waterne shrimp was

measured in the laboratory. Uptake rates measured this way may underestimate uptake for Gilbert Bay

AT GKS AYy2NBIFYAO aStSyAdzy Ay YSyySOo20idQa RA&AOKLF NHS
instance, algae in Gilbert BayThe selenium translator assumed by Brix et al. (2004) for brine shrimp to

birds was estimated from laboratory and field studies for other aquatic systems that are quite different

from Great Salt Lake. As discussed later in this section, more recemsstdidielenium at Gilbert Bay

support a higher acceptable concentration of selenium in brine shrimp than the 5 mg/kg assumed by Brix

et al. (2004).

Brine shrimp uptake of selenium under laboratory conditions was studied as pagwvafiopment of a
Seénium Standard for the Open Waters of Great Salt (BK&Q, 2008) Figure 2 shows brine shrimp
uptake at concentrations in water up to about g@/I. However, the marked decrease in brine shrimp
tissue concentrations observed at the higher concentratisrdifficult to explain. These brine shrimp
were only exposed for 24 hours, the uptake was from water only (no dietary exposure), and the results
are inconsistent with similar studies, so this data is considered unreliable for determining a translator.

Byron et al. (2011) compiled data from three different saline environments including Gilbert Bay to

derive a selenium translator from water to brine shrimp. Figure 3 from Byron et al. (2011) shows that

Gilbert Bay selenium concentrations were generalbglthan 1 pgfland concentrations in
O2NNBALRYRAY3I ONARYS AKNRAYLI R2y Qi NBaLRyR LINBRAOGLI G
concentrations must be higher before concentrations in brine shrimp respond predictably. Using the

translator proposd by Byron et al. (2011) and assuming 27 pg/l selenium in water results in a predicted

brine shrimp concentration of 11 mg/kg whereas Brix et al. (2004) predicts 5 mg/kg.

As shown on Figure 4, Gilbert Bay selenium concentrations in water and brine sturing appear

highly correlated. Geometric mean selenium concentrations in Gilbert Bay waters from the different
sampling events ranged from 0.26 to 1. The lack of correlation to brine shrimp selenium concentration
could be simply due to lack of lardadtuations in selenium concentrations in the water. Ultimately, the
importance of determining which brine shrimp translator is most appropriate is diminished because of
the uncertainties regarding an acceptable selenium concentration in bird diet (§him@p). Selenium
dynamics in Gilbert Bay were studied for approximately 18 months as part of the DWQ Selenium Study.

4 Byron et al. 2011 identifies Gilbert Bay samples as being greater thauglldfut these are not Gilbert Bay
samples. These are samples cobelchy Brix et al. (2004) from the West C7 Ditch which historically had higher
concentrations of selenium not representative of current conditions.
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The primary limitation of this effort in deriving a water translator for selenium is that egg
concentrations in Gilbert Bay weren@remain) less than 12.5 mg/kg. The highest geometric mean for
eggs from Gilbert Bay shorebirds was less than 6 mg/kg which limits the ability to model higher
concentrations such as 12.5 mg/kg (Figure 5). Extrapolbgggnd the models predictive inteal to
12.5 mg/kg selenium in eggs predicts a concentration in bird diet of 6 mg/kg. Additional work on the
model since the DWQ Selenium Study suggests that the current best estimate is 7.8 mg/kg selenium in
bird diet if extrapolated beyond the predictianterval to 12.5 mg/kg in eggs. Extrapolating the
relationship between diet and eggs from lower concentrations to higher concentrations is undesirable
because egg concentrations of selenium may be overestimated (Brix et al., 2004; DeFate2007,

Grosell 2008 in DWQ, 2008).

Translators for bird diet to bird egg from the literature were considered but data from Gilbert Bay

suggest that selenium transfer from food to eggs is lower than in these systems. Cavitt and Stone,

(2007) collected 4 femalshorebirds and their eggs from Gilbert Bay. The blood, livers, and eggs were

analyzed for selenium. The ratio of selenium between Great Salt Lake bird blood to eggs and bird liver to

eggs was compared to laboratory studies of Santolo et al. (1999%aimz et al. (1989). Santolo et al.

Omdppd 0 FSR 1SaidNBfa 2NHFYAO aStSyAidzy FyR YSI adzNBF
' LILX ASR (2 /F@AGGQa DAfOSNI . F& O0ANR o0f22R LINBRA Of
observed (Tale 2). Similarly, Heinz et al. (1989) fed organic selenium to mallards and measured the
aStSyAdzy O2yOSyidN} A2y Ay GKS ftAOSNI YR S33a0d |
predicts much higher selenium concentrations in eggs thanavasa SNISR o0¢F 6t S HUO @ /I
suggests that the selenium translator between birds and eggs is lower in Gilbert Bay than observed in

studies of other systems.

s (N>

DWQ continues to actively investigate and monitor selenium in Gilbert Bay. As shdviguoa 6,

Cavitt and Wilson (2012) collected additional samples of eggs, invertebrates, water, and sediment in
2011 but the egg concentrations were less than 2 mg/kg. Samples collected from Antelope Island
(Gilbert Bay) and Farmington Bay (Class 5R01i measured selenium in dietary items (insects) at
higher concentrations than in eggs, which is opposite of the relationship observed in other samples
shown on Figure 5 and in studies of other aquatic systems (Presser et al. 2010) . These 2011 results
should be interpreted cautiously pending confirmation with the results of future sampling.

Table 2 Selenium Concentrations in Gilbert Bay Bird Blood, Liver, and Eggs Compared to Egg
Concentrations Predicted from Blood and Liver

Predicted Egg Predicted Egg
Bird Blood Concentration Bird Liver Concentration Clutch Average
(mg/kg dw) (mg/kg dw) (mg/kg dw) (mg/kg dw) Egg (mg/kg dw)
23 52.4 14 15.5 2.6
12 27.4 11 12.0 1.8
13 29.7 11 12.0 2.1
21 47.8 17 19.1 2.3

Concentrations in blood, liver, and eggsnfr€avitt and Stone (2007). Egg concentration predicted fi
blood concentration using Santolo et al. (1999). Egg concentration predicted from liver concentrat
using Heinz et al. (1989) and assuming 71% moisture for egg tissue and 68% moisturetissliee
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In the context of the process in Figure 1, DWQ concludes that reliable selenium translators from water to
bird eggs, water to diet (brine shrimp or brine flies), and diet to eggs are unavailable for the Gilbert Bay.

2.1.2 Selenium Reasonalte Potential for Gilbert Bay Following the process described in Figure 1,

the next question is if the byproduct has quantifiable selenium which is yes. The following question is if
the bird eggs from Gilbert Bay exceed the criterion or are there othetofs that would lead DWQ to

find reasonable potential.

For the discharge to Gilbert Bay, the available data supports that selenium from the Southwest

Groundwater Treatment Plant discharge will not adversely affect birds in Gilbert Bay based on a

comlJr NA &2y (2 KAaAadG2NRO t2FRAYy3IE FNRY Y!/ Qad RAAOKI NH
less than the selenium standard of 12.5 mg/kg, so the standard has not been exceeded since more

frequent sampling began in 2006.

All of the available sties support a lack of observed adverse effects to birds at Gilbert Bay from

selenium or other pollutants. The strength of the no adverse effects conclusion is limited because these
studies were not designed or intended to comprehensively evaluateithél KS KSIFf 6K 2F DA ¢
O0ANRA 2NJ 6KS AYYSRAFGS IINBIF 2F W2NRIY +ffSeQa L

1. Cavitt, J. F. and N. Wilson, 20Cancentrations of Selenium and Mercury in American Avocet
Eggs at Great Salt Lake, Utah 2011 RepAxtian Ecology Lalkstory, Weber State University

2. Cawvitt, J.F., M. Linford, and N. Wils&elenium Concentration in Shorebird Eggs at Great Salt
Lake Utah 2010 Reporvian Ecology Laboratory, Weber State University

3. DWQ, 2008Development of a Selenium Standard for the iOpéaters of Great Salt Lake.
Prepared by CH2M Hill. May.

4. U.S. Fish and Wildlife Service (USFWS). 268@ssment of Contaminants in the Wetlands and
Open Waters of the Great Salt Lake, Utah 12060

5. Vest, J.L., M.R. Conover, C. Perschon, J. Luft, antdall(009. Trace Element Concentrations in
Wintering Waterfowl from Great Salt Lak&rch. Environ. Contam. Toxicbb:302316

6. Conover, M.R. and J.L. Vest. 2008. Selenium and Mercury Concentrations in California Gulls
Breeding on the Great Salt Lakdah, USAEnviron. Tox. Chem

2 KAfES GKSNBRQa y2 SOARSYyOS GKS aStSyAadzy adalkyRIFENR A2
FRRAGAZ2YIFE aStSyAadzy f2FRAYy3I FTNRY GKS {2dziKgSad DNI
considered becausethe @ni K S& G DNRBdzy Rgl §SNJ ¢NBFaGYSyd ttlydaQa a
G2 YSyySoOz2iidQao

Figure7a K2 g4 YSyySO2G0Qa &St Sy A dahows Silbdrt Bay 3eleaimfatdr H n 1 H
concentrations are consistently between 0.3 and 1 pg/l overgame period. Figure 4 shows the

geometric mean concentrations of selenium measured in brine shrimp from Gilbert Bay. As previously
noted, Byron et al. (2011) concluded that brine shrimp do not respond predictably to changing selenium
water concentraions less than 1 ug/l. The lack of measurable response of Gilbert Bay water
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O2yOSYiNYGA2ya (G2 QFINBAY3I f2FRa FTNRY YSyySOo2idGQa
part of a terminal lake, selenium loading is not conservative and GillagrhBs assimilative capacity

beyond simple dilution. The absence of a measurable response in water concentrations to varying loads
also suggests that selenium assimilative capacity remains. Selenium is lost from Gilbert Bay by several
ways but the predminant mechanism is volatilization (Johnsetral., 2007).

DWQ concludes no reasonable potential at a selenium loading limit of 900 kg/yr based on a documented

lack of adverse impacts to birds at these loads previously discharged by Kennecott. USF\VS (2009

provides some evidence that historical selenium loads of greater than 900 kg/yr have not adversely
FFFSOGSR 0ANRAD CKA& LISNXYAG fAYAGEA GKS {2dz2iKgSai
224 kglyr and therefore, DWQ concludes that this Idadaddition to loading from Kennecott Outfall

NAMHZ Ada | O2YOAYSR lyydzt aStSyAdzy f2FR ANBI GSNI
LGSy idALté Ay GKS O2yGSEG 2F GKS LINRPOS&aa Ay CA IdzNEF

Consistent with the process in Figure 1, thisrpie requires Jordan Valley to submit a monitoring plan to
the Director for approval to evaluate selenium uptake into lake biota for the Gilbert Bay waters. Data
quality objectives include characterizing selenium concentrations in Gilbert Bagated biine shrimp

and water collected as proximate as practical to where the byproduct enters Gilbert Bay from the
Transitional Waters. The permit also requires Jordan Valley to submit these results annually to be
approved by DWQ. Jordan Valley is not reglieprepare a Selenium Minimization Plan because the
source of selenium is the feed water (untreated groundwater). Nleéhylmercury Guidancstates that

the minimization plans focus on sources and wastes that originate with and are under the reasonable
control of a facility, not on pollutants in rainwater or source water.

The primary goal of the additional monitoring in the Gilbert Bay is to monitor for increasing trends in

selenium concentrations. The selenium standard is currently met in Gilbers@ayonitoring for an

increasing trend can provide an early warning prior to concentrations becoming high enough to impair

the uses. If concentrations continue to increase, the effluent limits for all permits to Gilbert Bay can be
reevaluated. Inconju@i A2y GAGK 52vQa Y2YAG2NRAYy3IS GKS Y2y Ad2N
improve the understanding of spatial and temporal dynamics of selenium concentrations. This data will

also be used by DWQ in ongoing efforts to evaluate the feasibility déaism water translator. DWQ

has initiated a twice per year monitoring program for Gilbert Bay and samples of water and brine shrimp

were collected and analyzed for inorganic pollutants including selenium (DWQ, 2012). Selenium
concentrations in brine simp and water from 1995 through 2011 are summarized on Figure 4.

Monitoring brine shrimp is anticipated to provide more stable estimates of selenium dynamics in Gilbert
Bay than water despite the lack of stability documented in Figure 4. The laclbihitysia brine shrimp
concentrations is likely due to low selenium concentrations in wateryg/l1Byron et al. 2011).

Stability is anticipated to improve if concentrations in water increase because concentrations in brine
shrimp represent selenium ogentrations averaged over a longer time which is expected to show less
variation than grab samples of water. In addition, brine shrimp are oneiaustep closer to an egg
which is also anticipated to decrease the variability. Gilbert Bay is nofredapfr selenium and a lack

of detectable increase in selenium concentrations provides evidence that the assimilative capacity
remains and the uses will remain protected. However, the converse is not necessarily true. Bird eggs

5 Assimilative capacity is the amount of selenium that can be added and the water still meet the standards.
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are less than 12.5 mg/kgdicating additional assimilative capacity remains. Monitoring brine shrimp
concentrations for increasing trends in conjunction with the selenium egg triggers inZRBdfle 13.4.2
c220y20S wmnX LINRPGARS | RSI|jdzl §S b ilkcdaNdug/t®de mét.KThei DA f 06 S
monitoring will also inform whether water or brine shrimp are better predictors of selenium in bird eggs.

Additional studies by DWQ, U.S. Fish and Wildlife Service, Utah Division of Wildlife Resources, U.S.

Geological Surveynd others continue to evaluate avian health in Great Salt Lake. DWQ continues to
Y2YAG2N) GKS 2dzi02YS 2F GKSasS adGddzRASa Ay YIrylF3aay3a ¢
permit can be modified using the reopener provision as recommendetddprocess illustrated in

Figure 1.

2.2. Selenium discharge to Transitional Waters

2.2.1 Selenium water translator for Transitional Waters.  The Transitional Waters do not have a
numeric standard for selenium. The channel created by the dischargeevefflbent dominated when

either Kennecott or the Southwest Groundwater Treatment Plant are dischargifige Southwest
Groundwater Treatment Plant is expected to have a continuous discharge, eventually up to 3 million
gallons per day. DWQ has determirtbdt shorebirds are the most sensitive receptors for the same
reasons that shorebirds are the most sensitive receptors for Gilbert Bay (DWQ, 2008) DWQ determined
that the 12.5 mg/kg selenium standard for Gilbert Bay is applicable to confirm that th&eemgnts of

the Narrative Standard are met and existing uses are protected in the Transitional Waters.

Like Gilbert Bay, no reliable water translator is available for the Transitional Waters. Applying the

relationship observed in Figure 5tothe Trangi2 y I f 2 F G SNR 4 W2NRIYy I ffSeQ
appropriate. The sample locations represented in Figure 5 are from primarily shoreline environments

where the source of selenium is likely Gilbert Bay as opposed to Southwest Groundwater Treatment

Plent byproduct. Uptake of selenium from water to birds is dependent on the chemical form of selenium

with organic selenium having the highest uptake rates. Even within organic types of selenium, uptake

rates are dependent on the particular organic formsefenium (Heinz et al. 1999). Therefore, no data
ALISOATAO T2NJ 0KS {2dziKgSald DNRBdzyRgl SN ¢NBFGYSyid t
from the water to biota is anticipated to be lower in the Transitional Waters than for Gilbert Bysva

because of flow and a limited amount of time for conversion to the more bioavailable organic forms of

selenium (Presser and Luoma, 2010).

In accordance with the process shown in Figure 1, this permit includes a monitoring requirement for the
Transitonal Waters located in the effluent channel between the outfall and Gilbert Bay. The Southwest
Groundwater Treatment Plant was not discharging, but in spring 2011, Jordan Valley voluntarily
conducted this monitoring. A results report, 20D&lta Monibring Report August 201%vas submitted

to DWQ. Selenium was measured in water, sediment, and invertebrates but no eggs were available for
collection. Other than the results of the 2011 sampling in the discharge delta (CH2M Hill, 2012) when
the SouthwesGroundwater Treatment Plant was not discharging, little specific data is available to

define the transfer of selenium from the Southwest Groundwater Treatment Plant to the food web. For

6 A low flow of water can be observed in the discharge channel when Kennecott is not discharging. This water is
thought to be daylighting groundwater and presumably would provide some dilution. For the purposes of this
analysis, dilution is assumed to begligible and is not considered.
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these reasons, DWQ concludes that a selenium water column transéatinavailable for the
Transitional Waters.

2.2.2 Selenium reasonable potential for the Transitional Waters. As previously discussed, the

primary source of water in the channel created by the discharge in the 5E waters will be effluent.

Assuming tile assimilative capacity for the Transitional Waters, concentration, as opposed to loading, is

the most applicable parameter for selenium. The Southwest Groundwater Treatment Plant proposed

aSt SyAdzy RAAOKINHBS fAYAG <LUDPESpermitd Edgs wei collekt& frant YS | 2
GKS ¢NXyaadadgAz2ylf 2FGSNR Ay (KS @GAOAyAile 2F YSyySO:z
mg/kg selenium (Figure 5). However, the discharge concentrations were below the maximum permitted
concentraton of 54 pg/l: May 2007 3@ay average 23 pg/l; maximum daily maximum 26 pg/l vs.

permitted daily maximum 54 pg/l (Figure 9). Permit maximum concentrations consider effluent variation
gKSYy (GKS& IINB aSi IyR AiGQa Owefthanyerditedd | Ol dzZ £ O2y OS

As part of the 2011 sampling (CH2M Hill, 2012), a brine shrimp sample was collected at the interface of
DAfOSNI .Fe& IyR (KS ¢NIyaAdAzylrf 21 0SNAO® . FaSR 2y
previous observations afo brine shimp, the shrimp were likely transients pushed ashore by a wind

seiche (CH2M Hill, 2012). The selenium concentration reported for this single brine shrimp sample is

higher at 30.8 mg/kg than previous samples collected from Gilbert Bay evagtiheater

concentrations were not correspondingly elevated (Bg#l). The second highest selenium

concentrations in brine shrimp were measured by Brix et al. (2004). Brix et al. (2004) measured a

maximum selenium concentration in brine shrimp of lessti0 mg/kg in two samples collected from

the nearby West C7 Ditch where the water concentrations were approximatelud/20

The single 2011 shrimp sample also had an anomalously high moisture content (98.6%) when compared
to previous brine shrimp sanhgs collected from Gilbert Bay. When the selenium concentration for this
sample is calculated as wet weight, the concentrations are similar to previous samples suggesting that
the dry weight concentration is exaggerated because of an error with the nmeisteasurements

(CH2M Hill, 2012).

DWQ reviewed th011 Field and Laboratory Data Great Salt Lake Outfal(©BI2M Hill, 2012) results
during the preparation of this permit. The data has limited applicability for developing translators
because othe lack of cdocated eggs.

¢KS wnannt S3I3 Al YLXAY3I 052vI HanyO0 FNRBY (KS ¢NIyaAal
012 provides limited support that a maximum discharge concentration effluent limit pfB4will

protect the use (aquati dependent birds). However, these results are based on a limited number of

samples and their representativeness to the Southwest Groundwater Treatment Plant byproduct is

unknown. Therefore, DWQ concludes that the existing data is inconclusive for detegmeasonable

potential for the Transitional Waters. In accordance with the process described in Figure 1, this permit
requires Jordan Valley to monitor water, sediment, invertebrates, and eggs in the Transitional Waters for
selenium. This monitorinig summarized in thdoint Discharge Area Transitional Waters Monitoring

Program.

In addition, the permit contains a trigger based on concentrations of selenium measured in bird eggs.
This trigger requires specific actions to prevent the uses fromgoienpaired if selenium concentrations
are observed to increase in bird eggs. Two triggers in the previous draft of this permit were deleted. The
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first trigger at 5.0 mg/kg selenium in eggs required a reevaluation of the sufficiency of the monitoring
plan. This trigger was unnecessary becauselthiat Discharge Area Transitional Waters Monitoring
Programwas developed assuming selenium concentrations in eggs will be at or above 5 mg/kg. The
second deleted trigger at 6.4 mg/kg selenium concentratioregigs required that the antidegradation
review be reviewed. This trigger was deleted because a recent Level Il antidegradation review of the
Southwest Groundwater Treatment Plant was completed as part of this permit application.

As for the open waters, &elenium Minimization Plan is not required.

2.3 Selenium Summary. In summary, DWQ finds that the data is insufficient to determine reasonable
potential for selenium for Gilbert Bay and the Transitional Waters. As a result of these determinations,
DWQ has added permit conditions requiring monitoring of Gilbert Bay brine shrimp alutated water
proximate to where the discharge enters from the Transitional Waters. Consistent with the previous
draft of the permit, the condition to require monitoringf water, sediment, invertebrates, birds, and

bird eggs for selenium in the Transitional Waters remains. The permit also has a reopener clause to
reassess reasonable potential (if necessary) based on the results of this monitoring.

3.0 Mercury

3.1 Mercury discharge to Gilbert Bay. Less data is available for mercury than for selenium in Gilbert
Bay. The 2008 and 2010 Integrated Reports assessed Gilbert Bay (and the other bays and Transitional
Waters at Great Salt Lake) as Category 3ategory 3@ a unique assessment Category used for Great
Salt Lake. Assessment of the Great Salt Lake ecosystem with traditional approaches is complicated by
the current lack of numeric standards, with the exception of a selenium standard applicable to bird eggs.
Also, the lake is naturally hypersaline, so traditional assessment methods are not appropriate. DWQ is
working toward developing both numeric standards and assessment methods for this ecosystem. In the
interim, the Integrated Report will include an Appentliat summarizes progress that was made in the
Y2ali NBOSyid wmeSIENI NBLRNIAy3I Oeof So

3.1.1Mercury water translator for Gilbert Bay.  Efforts by DWQ to assess if water quality is

adzLILR2 NI AYy3d DAEOSNI . FeQa a dzaSa adeicky RBZODSNRIA (2 Y S
2010Utah Integrated Repomrocuments these efforts. Methylmercury, an organic form of mercury, is
LINBaASyid Ay DAf oS Rat measusatiieicongentiim@sNAsldigcRssed k thé |-

Introduction, the Southwest Groundwater Treatment Plant is not expected to discharge methylmercury

but a portion of the mercury discharged to the lake is anticipated to be methylated by bacteria. Because

of the increased toxity and biotransfer potential of methylmercury compared to other forms of

mercury found in the environment, methylmercury has the greater potential for impairing the uses. No

numeric standards are available for methylmercury for Gilbert Bay.

As discusseih the Appendix A of th2010 Integrated Reparmethylmercury biomagnifies in the food
web resulting in increasing exposures at higher trophic levels. Therefore, birds as mebersimper
trophic food web are the focus of protecting Gilbert Bay and the Transitional Waters beneficial uses.

7 Other Integrated Report Categories include for instance, that the water quality is Fully Supporting, Impaired by a
Pollutant and a TMDL is required, or Impaired and the TMDL is complete. See Fiquré 6iK Q& wnamn Ly G S3IN
Report Part 1: Methods of Assessing and Reporting the Condition of Lakes and Streams

8 Measurements of mercury in biota for Great Salt Lake are for total mercury that is assumed to be mainly

methylmercury.
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Based on the review of the literature documented in the 2010 Integrated Report, a-tisses
standard is likely to protect aquatic depentebirds (the most sensitive use) from impairment by
methylmercury. Therefore, DWQ is adapting the same tidmsed permitting approach from the
Methylmercury Guidancesed for selenium to mercury (Figure 1).

The data for all pollutants in the Southwestoundwater Treatment Plant byproduct are estimates
because the plant is not yet operating. For instance, several of the Southwest Groundwater Treatment
Plant groundwater wells are not yet functioning (see Table 1). The mercury estimates have additional
uncertainties because mercury concentrations are low enough to require special sample handling and
analysis procedures. For the previous draft of the permit, mercury concentrations were estimated from
non-detect analytical results. This is the saméhesapproach used for the majority of other Great Salt
Lake UPDES permits. For most of these permits, mercury concentrations are not precisely known
because the results from the more common analytical method with higher detection limits are non
detects. The previous draft of this permit required Jordan Valley to use a more rigorous analytical
method for mercury because of specific concerns identified in the Integrated Report regarding mercury.

Jordan Valley voluntarily conducted additional sampling amalyses that provide more refined

estimates of mercury concentrations in the byproduct. Jordan Valley estimates that the byproduct will
contain up to 0.000015 mg/l (15 ng/l) of mercury with annual loads of up to 0.06 kg/yr (Table 1). This
annual loads less than 0.38 kg/yr estimated for the previous draft of the permit. However, DWQ is not
proposing to revise the permit effluent limits from the previous draft at this time because of remaining
uncertainties regarding the concentrations of mercury undermal operating conditions. Jordan Valley

is required by this permit to complete the characterization of mercury in the byproduct when operations
commence and DWQ will evaluate revising the load limits when this data becomes available.

As documentedh the 2008 and 2010 Integrated Reports, existing data is insufficient to determine if mercury
or methylmercury are impairing the uses of Gilbert Bay or the Transitional Waters. USFWS (2009) did detect
(assumed) methylmercury concentrations in some sa®oif biota above screening levels collected from
Gilbert Bay. Inderiving a mercury water quality standard for protection of wildlife in the Great Lakes, USEPA
estimated water to bird translators (biomagnification and bioaccumulation) exceeding 1mm(the
concentration in water needs to be over 1 million times lower than acceptable concentration in bird diet).
The data needed to determine translators for Great Salt Lake using a model similar to the one used for the
Great Lakes requires data thatcisrrently unavailable for Great Salt Lake.

More recent data still being reviewed by DWQ includes water and brine shrimp collected from the Gilbert
Bay by Naftz et al., in 2009 and samples analyzed by DWQ collected in July and October of 2011 (Figure 9).
The DWQ results should be treated with caution pending completion of the data validation. For instance, in
some samples, the concentration of methylmercury exceeds total mercury which is a physical impossibility.
Clean sampling and laboratory technéguare required to avoid quality control problems like methylmercury
being higher than total mercury when concentrations are so low.

In addition to the lack of a Gilbert Bay specific maximum acceptable concentration of methylmercury in bird
eggs, data resenting the actual methylmercury concentrations in bird eggs is also lacking. This general
lack of egg data specific to Gilbert Bay is in part because the Gilbert Bay does not support suitable nesting
species for monitoring (DWQ, 2008).
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In the context & the process in Figure 1, DWQ concludes that the data are inadequate to derive water to
food, or food to bird translators for Gilbert Bay.

3.1.2 Mercury reasonable potential for Gilbert Bay. No numeric standards are available for the

mercury in GilberBay. The USEPA tissheesed standard for methylmercury is based on the

concentration of mercury in fish and the human consumption. This standard should not be applied to

Gilbert Bay because of the lack of fish and human consumption. Other standa@&s | & | (I KQa
FNBaKgl G§SNI YSNDdzNE adl yRFENR yR ! {9t! Qd OKNRBYAO Y¢
for applicability to the Gilbert Bay. Mercury concentrations in the Southwest Groundwater Treatment
tflyiQa O08LINRPRAzOGSEmMp2 y@RtHAYANSBIF Nyilia OALI KQa FTNBAKY
OMH y3Ikf0O o6dzi ! Gl KQa FTNBaAKglFGSNI adkryRINR Aa ol asSR
{9t ! QDI ESRaA S I YRIF NRP P{9t!1 Qa NBO2YYSYRS&RSBOOKNR Y A
ng/l but is based on direct effects to aquatic organisms and does not consider biotransfer through the

food web. For the Great Lakes, USEPA recommends a mercury standard of 1.3 ng/l for the protection of
wildlife (includes bird) which is below naglly occurring mercury concentrations in the groundwater

that will be treated by Jordan Valley.

USGS analyzed mercury concentrations in brine shrimp collected from Gilbert Bay in each month, June
through December 2008. Monthly geometric mean concatiins of mercury were less than 7@/kg
(unpublished data). DWQ observed similar results when brine shrimp were sampled from Gilbert Bay in
2011 (Figure 10). As discussed in the 2010 Integrated Report, an acceptable concentration for mercury
in brineshrimp is uncertain. However, Evers et al. (2004) proposes that mercury concentrations less
than 500ug/kg in fish would be low risk to fiskating birds. Brine shrimp are less than h@@kg

mercury. Although several technical issues have to be adéddsefore adopting Evers et al. (2004) as
reliable for Great Salt Lake, the Evers values are judged more likely to overestimate mercury toxicity in
Gilbert Bay than underestimate. This preliminary conclusion is based on the prevalence of known
mercury amiagonists such as selenium, sulfur, chloride, and zinc which would reduce to the toxicity of
mercury.

Overall, the sitespecific data is inadequate to determine reasonable potential in accordance with the
process in Figure 1. The lack of observable @gveffects in birds in the Great Salt Lake studies cited in
Section 2.1.2 suggest that current mercury concentrations are not adversely affecting birds and impairing
the uses but the data is too limited to be definitive. Concentrations of mercury mehsuigine

shrimp are also below Evers et al. (2004) screening level for low risk. While the existing data do support
that uses are being supported in Gilbert Bay, the data to quantify the available assimilative capacity is
inadequate. DWQ judges thatdhelatively small contribution of mercury to Gilbert Bay from the
Southwest Groundwater Treatment Plant (0.06 kg/yr) in comparison to other existing sources (38 kg/yr
Naftz et al. 2009) to be unlikely to exceed the assimilative capacity. In the cohtbetgrocess

described in Figure 1, DWQ determined that reasonable potential is unknown for mercury in Gilbert Bay.
Therefore, this permit requires Jordan Valley to monitor water, and invertebrates in Gilbert Bay for
mercury to collect the data necessdrydetermine reasonable potential.

3.2 Mercury discharge to the Transitional Waters
3.2.1 Mercury water translator for the Transitional Waters.  Even less is known regarding mercury in
the Transitional Waters than in Gilbert Bay. This is in part dthettow concentrations of mercury present
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and the technical challenges of reliably measuring mercury at these concentrations. The conversion of
mercury to methylmercury is dependent on sipecific conditions and difficult to predict.  Jordan Valley

did measure mercury in samples collected from the outfall delta in 2011 (CH2M Hill, 2012) and 2012 when
Kennecott was intermittently discharging, not the Southwest Groundwater Treatment Plant. The 2011 and
2012 data collected by Jordan Valley will be us&t comparisons after the Southwest Groundwater
Treatment Plant commences discharging, i.e., the 2011 sample results are representative of baseline
conditions with only KUC discharging. In the context of the process in Figure 1, DWQ concludes that the
data are inadequate to derive water to food, or food to bird translators for the 5E waters.

3.2.2 Mercury reasonable potential for the Transitional Waters.  Like Gilbert Bay, the maximum
concentration of mercury in the Transitional Waters that wouldobetective of the uses is uncertain.

Mercury concentrations in invertebrates (bird dietary items) from the 2Bield and Laboratory Data

Great Salt Lake Outfall 0QCH2MHill, 2012) ranged from 123 to 3&@kg and were less than the Evers

et al. (2004)Jow risk mercury screening value of 50f/kg. Similar to Gilbert Bay, the applicability of

F LI @eAy3d 9@@SNDa aONBSyAy3d GFfdzSa GKIG 6SNB ol aSR
uncertain. As previously discussed, the 2011 samplinguzted for theJoint Discharge Area

Transitional Waters Monitoring Prograis without the Southwest Groundwater Treatment Plant

discharging. DWQ judges that the available data is inadequate to determine reasonable potential for
mercury in the Transitionaaters.

DWQ continues to fill data gaps to support determining a Great Saltdpafic acceptable maximum
mercury concentration as documented in the Integrated Reports. To address these data gaps specifically
for the Southwest Groundwater Treatment Rtalischarge in accordance with the process in Figure 1,

this permit requires monitoring of mercury in water, sediment, invertebrates, and bird eggs in the

affected transition waters to evaluate the feasibility of developing translators and completing a
reasonable potential analysis. Given the low concentrations expected, these translators may ultimately

0S AYyTFSIrarotsS (G2 RSUSNNVAYS o0dzi | NBYyQl ONRGAOFE AT

3.3 Mercury Summary

Gilbert Bay and Transitional Waters are not currentlpaimed for mercury. However, the available data

is inadequate to conclude that these waters are fully supporting their uses. Great Salt Lake is in Category
3C, Insufficient Data for the Integrated Report. DWQ is actively working to resolve thesendefecend
specific monitoring requirements were added to this permit to address these data gaps as recommended

z
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Bay compared to other sources of loading. For the Transitional Waters, the low concentrations of
mercury in the byproduct are unlikely to adversely affect the uses that will be confirmed by monitoring.
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Implementing the
Selenium Tissue Criterion

in UPDES Permits Is the criterion expressed as a b plement the water

tissue concentration? : SR
concentration criteria using

the approaches described
in section 5.4.4 of the TSD
(USEPA 1991a)

Is a water column concentration
of the tissue criterion available?

Determining Reasonable Potential
* Monitoring requirements Y. No > No necessary conditions
« Permit reopener clause to | > Is tlher.e a gyar;\tiﬂabl:
selenium discharge?
:2?::;8:6:;;"::: are Unknown : Recommended voluntary SMP
collected
Yes No
Implementing
v Antidegradation
Tl
« Permit reopener clause to [< > receiving water close to or > Anacuiyitd culk seukin
P Unknown doesii e No an increase in receiving water
assess reasonable oes it exceed the criterion A :
potential after tissue data or are there other factors or bird egg sglen;um
A, B that would lead the concentration’?
« Recommend voluntary permitting authority to find Yes
SMP reasonable potential? M
* Conduct tier 2
antidegradation analysis
and develop appropriate
permit conditions
Yes * Require permittee to
develop and implement
SMP tailored to facility
* Require effluent monitoring

Recommended WQBEL Requirements

* Where a TMDL has been developed, the WQBEL must be consistent with the wasteload allocation as required by 40 CRF 122.44(d)(1)(vii)(B)
* Where a TMDL has not been developed but a water column translation of the tissue criterion has been developed, or the site-specific data to
translate is readily available, include a numeric water quality-based limit
* Where the permit writer determines that a numeric limit is infeasible to calculate:
~ Require the permittee to develop and implement an SMP tailored to the facility’s potential to discharge selenium. Depending on the particular
facts, the permitting authority may include in the SMP a trigger level, reduction goal, or enforceable numeric level (e.g., existing effluent quality)
to further manage selenium discharges.
- Require effluent monitoring using a sufficiently sensitive EPA-approved method to determine whether the SMP is effective (See sections 7.4 and
7.5.1.1 for more information on sufficiently sensitive method)
~ Include a reopener clause to modify the permit conditions if the SMP is not found to be effective or if a water column translation of the egg
tissue criterion is developed
* Where a discharger undertakes an activity that could increase selenium loading to the receiving water, it must be consistent with applicable
antidegradation requirements. Additional requirements may also be necessary under the CWA and EPA’s NPDES regulations.

Figure 1. SWGTP permitting approach for selenium egg criterion
modified from the USERA (2010} Methylmercury Implementation
Guidance. SMP=Selenium Minimization Plan
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Figure 3. Brine shrimp tissue Se as predicted from total Se in
cocollected water samples of the test dataset. The 3 data sources
are Central Valley, California, ponds; Great Salt Lake, Utah {GSL);
and Hailstone Reservoir, Montana {Byron et al. 2011)
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Figure 3. Brine shrimp tissue Se as predicted from total Se in
cocollected water samples of the test dataset. The 3 data sources
are Central Valley, California, ponds; Great Salt Lake, Utah {GSL);
and Hailstone Reservoir, Montana {Byron et al. 2011)
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i Gilbert Bay Geometric Mean Selenium .
Concentrations in Water and Brine Shrimp
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Data Table for Geometric Mean Concentrations of Selenium in Brine Shrimp and Water from
Gilbert Bay, Great Salt Lake
Date Brine Shrimp n Water n Date Brine Shrimp n Water n
(mg/kg DW) (ug/l) (mg/kg DW) (ug/l)

Jun-95 2.54 43 0.61 7 | Nov-06 0.62 12
Jun-98 3.11 1 0.81 14 [ Apr-07 051 2
Jun-01 2.89 7 0.96 7 | May-07 3.60 49 059 6
Apr-02 3.58 2 0.60 9 | Jun-07 5.79 11 055 14
Jun-02 2.78 5 0.60 8 Jul-07 3.29 19 066 4
Aug-04 0.38 4 | Aug-07 3.17 21
Jun-05 3.63 7 0.29 4 Jul-08 2.64 7

Jul-05 5.85 8 0.37 4 | Sep-08 1.71 6 089 6
Sep-05 2.48 8 0.70 2 | May-09 2.83 7 077 7
Apr-06 211 7 Jul-09 2.27 7 069 7
May-06 0.96 23 0.46 5 | Jun-10 3.01 6 057 6
Jun-06 0.90 9 0.41 8 | Sep-10 2.00 5 058 5
Jul-06 0.84 12 051 2 | May-11 3.42 8 075 8
Aug-06 0.72 12 0.59 6 Jul-11 1.23 8 026 8
Sep-06 0.33 10 0.55 4 | Oct-11 3.99 7 035 8
Oct-06 0.18 11  0.66 4

Figure 4 Geometci Mean Concentration of Selenium in Brine Shrimp and Water from Gilbert Bay from
USFWS, Kennecott, USGS, and DWQ data
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Figure 5. Relationship between shorebird geometric mean diet and egg

selenium concentrations at various locations. { Figure 6- 4 DWQ, 2008)
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Location Sampes Samples Samples Samples
Antelope Island
2006 3 3 9 21
Antelope Island
2011 2 1* 1 5
Farmington Bay
2011 2 1* 1 5
Ogden Bay
2006 3 3 9 40
Ogden Bay
2007 0 0 2 13
Saltaire 2006 3 3 6 8
Saltaire 2007 0 0 1 0
Saltaire 2010 0 0 0 11
*Composite of 5 aliquots

Figure 6 Geometric mean selenium concentrations in water,

sediment, invertebrates, and eggs
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Figure 7. Selenium loads calculated fram the DWQ Discharge Monitoring Beporting (DME)
Database and as estimated by Kennecott Utah Copper
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Fipure 8. Selenium geometric mean concentrations for Gilbert Bay from
JSGS, Kennecott, and WO data
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Figure 9. Monthly average selenium concentrations in Kennecott Utah Copper Outfall 012 from

Discharge Monitoring Reports
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