FACT SHEET

The United States Environmental Protection Agency (EPA)
PansTo Modify A
Nationa Pollutant Discharge Elimination System (NPDES) Permit To:

Teck Cominco Alaska, Inc. (Red Dog Mine)
P.O. Box 1230
Kotzebue, Alaska 99752

Permit Number: AK-003865-2
Public Comment Period:

EPA Proposes NPDES Permit Modification.

EPA proposes to modify the requirements for total dissolved solids contained in the NPDES permit for
the Red Dog Mine ste. In order to ensure protection of water qudity, the permit places limits on the
amount of tota dissolved solids (as well as numerous other pollutants) that can be discharged from the
wastewater treatment plant to Middle Fork Red Dog Creek.

This Fact Sheet includes:

- information on public comment, public hearing, and apped procedures
- aliging of proposed effluent limitations, and other conditions

- amap and description of the areawhere the Red Dog mine is located
- technical materia supporting the proposed permit conditions

The State of Alaska Proposed Certification.

The Alaska Department of Environmental Conservation is proposing to submit to EPA amodified
Certificate of Reasonable Assurance for the NPDES permit for the Red Dog Mine Site, under section
401 of the Clean Water Act. The requirements from the proposed modified certification have been
incorporated into the draft permit modification.

Public Comment.

Persons wishing to comment on or request a public hearing for the draft permit modification may do so
inwriting by the close of the public comment period. A request for a public hearing must Sate the
nature of the issuesto be raised as wdll as the requester’ s name, address and telephone number. All
comments and requests for Public Hearings must be in writing and should be submitted to EPA as
described in the Public Comments Section of the attached Public Notice.

After the public comment period ends, and al comments have been considered, EPA’ s regiona



Director for the Office of Water will make afind decision regarding permit reissuance.

If no substantive comments are received, the proposed conditions in the modified permit will become
find, and the permit will become effective upon issuance.  If comments are received, EPA will address
the comments and issue the permit. The permit will become effective 30 days after the issuance date,
unless an gpped is submitted to the Environmental Appeals Board within 30 days.

Documents are Available for Review.

The draft NPDES permit modification and related documents can be reviewed or obtained by visiting
or contacting EPA’s Regiond Offices in Segttle or Anchorage between 8:30 am. and 4:00 p.m.,
Monday through Friday (See addresses below). Draft permits, Fact Sheets, and other information can
aso be found by visiting the Region 10 website at www.epa.gov/r10earth/water/npdes.htm.

United States Environmentd Protection Agency

Region 10

1200 Sixth Avenue, OW-130

Sesttle, Washington 98101

(206) 553-2108 or

1-800-424-4372 (within Alaska, Idaho, Oregon and Washington)

EPA Alaska Operations Office
Federd Building, 222 W. 7th Avenue, #19
Anchorage, Alaska 99513-7558
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l. INTRODUCTION

The Environmenta Protection Agency (EPA) is proposing to modify the NPDES permit for the Red
Dog mine ste. The proposed modification incorporates a Site-specific criterion for total dissolved
s0lids (TDS) in Maingem Red Dog Creek, and the priminary determinations made in the Alaska
Department of Environmental Conservation’s (ADEC) modified certification of the NPDES permit (i.e,
mixing zone alowances, and TDS limits for Ikalukrok Creek).

EPA regulations at 40 C.F.R. 8122.62(a)(3) allow a permit to be modified when the standards on
which the permit was based have been changed. In this case, ADEC has changed the state-wide TDS
criteria, and is proposing to adopt a Ste-specific criterion for TDS for Mainstem Red Dog Creek.
Additionally, EPA regulations at 40 C.F.R. §124.55(b) alow a permit to be modified when a 401
certification for the permit ismodified. ADEC is proposing to modify its 401 certification for the permit.

The EPA regulations alow the permit to be modified only to the extent necessary to reflect the modified
date sandards for TDS, the Ste-specific criterion, and the modified conditions in the 401 certification.
Therefore, this permit modification only modifies the TDS effluent limitations and monitoring
requirements.

. REQUEST FOR SITE-SPECIFIC CRITERION AND MODIFICATION OF THE
401 CERTIFICATION

In aletter dated January 9, 2001, Teck Cominco Alaska requested ADEC to take the following
actions.

M ainstem Red Dog Cr eek

. Egtablish a ste-gpecific criterion for TDS of 1,500 mg/L for Mainstem Red Dog Creek, except
during Arctic grayling spawning (when the exigting criterion of 500 mg/L would remainin
effect).

. Authorize a mixing zone in Maingem Red Dog Creek, beginning at the confluence of North
Fork Red Dog Creek and Maingem and continuing downstream for 1,930 feet. A mixing zone
isan areain awaterbody downstream of the discharge, where the effluent is diluted by the
receiving water. Within the mixing zone the TDS criterion does not have to be met at dl
locations. Outsde of the mixing zone the criterion must be met.

| kalukrok Creek

. Egablish aTDS water qudlity criterion of 1,000 mg/L in Ikaukrok Creek from the confluence
of Mainstem Red Dog Creek to the confluence of the Wulik River, except in spawning aress

during spawning periods,



. In spawning habitat (about 9.5 miles beow Dudd Creek), during spawning periods, establish a
TDSwater qudity criterion of 500 mg/L;

. Authorize amixing zone in Ikaukrok Creek, beginning at the confluence of Maingem Red Dog
Creek and Ikaukrok Creek and continuing downstream for 3,420 feet.

On November 22, 2002, ADEC proposed a TDS site-specific criterion of 1,500 mg/L for the
Maingem Red Dog Creek, effective after the Arctic grayling have finished spawning in Mainstem Red
Dog Creek. Additiondly, ADEC is proposing to modify its certification for the Red Dog Mine permit
to establish TDS criteriaof 1,000 mg/L in Ikalukrok Creek, and 500 mg/L in spawning habitat during
gpawning periodsin Ikaukrok Creek. Also, ADEC proposes to authorize mixing zones for Mainstem
Red Dog Creek and Ikalukrok Creek.

If the Ste-specific criterion is not formally adopted by ADEC and approved by EPA, or if the
conditions in the proposed modification to the 401 certification are not issued in afind 401 certification
by ADEC, the TDS effluent limitations in the 1998 permit will be retained.

[11.  TOTAL DISSOLVED SOLIDS

TDS congds of inorganic sats and smal amounts of organic matter dissolved in water. The principa
condituents are:  carbonates, chlorides, sulfates, potassum, magnesum, cacium, and sodium. TDSis
typically introduced into surface waters by geologica formations underlying an area, groundwater (via
seeps and springs into a freshwater system), wind-borne sea oray, and human activities (mining and
other surface excavation, water trestment chemicals, road sdting, resdential and urban runoff,
agriculturd chemicds, and irrigation). An devated TDS concentration in drinking water is not a hedth
hazard. Additiondly, the levels of TDS proposed in this permit modification are not expected to cause
adverse affects on aguatic life. The effects of TDS on human hedlth and on aguetic life are discussed in
more detail in Appendix A.

IV.  FACILITY INFORMATION

A. Fecility Location: The Red Dog Mine began operating in 1988 and produces lead and
zinc ore concentrate. It islocated in northwest Alaska, gpproximately 82 miles
northeast of Kotzebue and 50 milesinland from the Chukchi Sea. The mine gteis
located on Red Dog Creek in the Delong Mountains. Red Dog Creek drains the
western foothills of the Del_ong Mountains and flowsinto the Ikalukrok Creek, whichis
amgor tributary of the Wulik River (see Appendix B). Red Dog Creek comprises two
magor tributaries (Middle Fork and North Fork) that combine to form the Mainstem
Red Dog Creek. A third tributary, the South Fork, was impounded to form the tailings
pond and no longer flows to its natural confluence with the Middle Fork. The Red Dog
Mine fadilities, including the mine pit and water management system (i.e,, the ditch that
collects the contaminated mine drainage from the mine Ste and routes it to the tailings
impoundment) are contained within the drainage areas of Middle and South Fork Red
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V.

Dog Creek.

The mine Steis connected to a port facility by a52 mile gravel road. The port facility is
located on the Chukchi Sea gpproximatdy 15 miles south of Kivaina. Themineis
located within the Northwest Arctic Borough, on land owned by the Northwest Arctic
Native Association. See Appendix B for amap of the area.

Facility Process: The mine processes ore through a series of crushing, grinding,
flotation, and dewatering steps. Contaminated water from al sourcesis collected in the
tallings impoundment. The water from the tailings impoundment is treeted by using lime
to precipitate zinc, lead, and iron; additionaly, sodium sulfideis used to precipitate
cadmium. The mgority of precipitates are removed from the water by settling, the
water then goes through two sand filters to remove suspended solids. The trested
water is discharged to Middle Fork Red Dog Creek at rates up to 14,000 gallons per
minute. The mine generaly discharges from May through October.

Permit Higtory: The origind NPDES permit was issued for the facility in July 1985 and
it expired in July 1990. The permit was adminidratively extended (i.e., the conditions
of the permit continued to be in effect) until the permit was reissued in August 1998.
The current permit expiresin August 2003.

The 1998 NPDES permit included metds limits which were significantly more stringent
than the origind 1985 permit. The permit dso included alimit for TDS based on the
Sta€e s narrative water quality criterion for aquatic life use. This criterion did not alow
the instream TDS concentration to increase more than one third above the natura
background TDS levd (after the permit wasissued ADEC changed the TDS
criterion). The background concentration was determined to be 132 mg/L, and the
effluent limitswere st a 176 mg/L (monthly average limit) and 196 mg/L. (maximum
daily limit).

As gated above, lime precipitation and sodium sulfide precipitation are used in the
wadtewater treatment process to lower the concentration of toxic metalsin the mine's
wastewater. This treatment process introduces TDS into the mine' s effluent. 1n 2002
the effluent TDS concentration ranged from 1,710 mg/L to 3,640 mg/L, with amedian
TDS concentration of 3,430 mgy/L.

Compliance Higtory:  Since the permit was re-issued in 1998 the mine has not been
able to comply with the effluent limits for TDS. EPA issued a compliance order to the
facility in 1999, and modified it 2000, 2001 and 2002. The order outlined the interim
conditions the facility had to meet, and required the facility to meet the effluent limits by
August 28, 2003.

RECEIVING WATER INFORMATION
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Ouitfall Location/Receiving Water: The Red Dog Mine discharges treated wastewater
to the Middle Fork Red Dog Creek.

AlaskaWater Quality Standards. A State’ swater quality standards are composed of
use classfications, and numeric and narrative water quaity criteria The use
classfication system designates the beneficia uses (e.g., agutic life, contact recrestion,
drinking water, etc.) that each water body is expected to achieve. The numeric and/or
narrative water quality criteria are the criteria, for each pollutant, that are necessary to
support the use classfication of the water body. For example, if awaterbody is
protected for drinking water use then the level of cadmium in the water must not exceed

5uglL.

Alaskd s use classifications and criteria are established in 18 AAC 70.020(a) and (b).
Additionaly, Alaska s water quality standards at 18 AAC 70.235 dlow ADEC to
establish a ste-specific water quality criterion that modifies awater qudity criterion set
out in 18 ACC 70.020 (b). Asmentioned previoudy, ADEC is proposing to establish
aTDS ste-specific criterion of 1,500 mg/L for Mainstem Red Dog Creek which would

be effective after Arctic grayling have finished spawning. Table 1 summarizesthe
stream segment, its use classification and the associated TDS criterion.

Table 1 - Use Classfications and TDS Criteria

Stream Reach

Use Classification

TDScriterion

Upper Middle Fork Red Dog Creek
(Headwaters to terminus of the Red Dog mine
water management system)

Industrial Water Supply

No amounts above natural conditions that
can cause corrosion, scaling or process
problems.

Lower Middle Fork Red Dog Creek
(Terminus of the Red Dog mine water
management system to confluence with North
Fork Red Dog Creek)

Industrial Water Supply

Contact Recreation (wading only)
Secondary Contact Recreation
(except fishing)

No amounts above natural conditions that
can cause corrosion, scaling or process
problems.

Mainstem Red Dog Creek
(Confluence of North Fork Red Dog Creek to
confluence of Ikalukrok Creek)

Aquatic Life

Industrial Water Supply

Contact Recreation (wading only)
Secondary Contact Recreation

ADEC has proposed a site-specific criterion
of 1,500 mg/L, except during fish spawning
periods. In spawning areas, during
spawning periods the TDS criterion cannot
exceed 500 mg/L.

Ikalukrok Creek (from the confluence with the
Mainstem to the confluence with the Wulik)

Aquatic Life

Industrial Water Supply

Contact Recreation (wading only)
Secondary Contact Recreation

ADEC is proposing to set the criterion at
1,000 mg/L, and 500 mg/L during spawning
periods in spawning habitat.

C. Mixing Zones. Alaska swater quality standards (18 AAC 70.240) dlow ADEC to
authorize mixing zones in its 401 certification of the NPDES permit. A mixing zoneis
an areain awaterbody surrounding, or downstream of, a discharge where the effluent
plumeisdiluted by the recaiving water. Within the mixing zone specified water qudlity
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criterion may be exceeded. Outside of the mixing zone the water quality criterion must
be met.

ADEC is proposing to authorize the following mixing zones in its 401 certification of the
permit:

@ Mainstem Red Dog Creek - Begining at the confluence of North Fork Red
Dog Creek and the Mainstem and continues downstream for 1,930 feet.

2 Ikalukrok Creek - beginning at the confluence of Mainstem Red Dog Creek
and Ikalukrok Creek and continuing downstream for 3,420 fest.

VI. PROPOSED PERMIT CONDITIONS

In generd, the Clean Water Act (CWA) requires that an NPDES permit’ s effluent limits for a particular
pollutant be the more stringent of either technology-based effluent limits or water qudity-based effluent
limits. A technology-based effluent limit requires alevel of treatment for amining point source based on
currently avallable trestment technologies. A water quality-based effluent limit is designed to ensure
that the water quaity standards of awaterbody are being met. Generdly, water qudity-based effluent
limits are more stringent than technology-based effluent limits. For the ore mining facilities, EPA has not
devel oped technology-based effluent limitationsfor TDS (See 40 C.F.R. Part 440), therefore the
proposed effluent limits are water-quality based. For more information on water quality-based effluent
limits see Appendices C and D. The following summarizes the proposed effluent limitations that are in
the draft permit for the facility.

A. Effluent cannot be discharged until &fter the Arctic grayling have completed spawning in
Maingtem Red Dog Creek (spring);

B. After the Arctic grayling spawning season, the effluent flow from the mine ste must be
regulated so that the in-stream TDS concentration, outsde of the mixing zonein
Mainstem Red Dog Creek, does not exceed 1,500 mg/L.

C. In Ikalukrok Creek, the effluent from the mine site must be regulated so that the TDS
concentration outsde of the mixing zonein Ikalukrok Creek does not exceed 1000

mglL.

D. When samon and Dolly Varden are spawning in Ikalukrok Creek (July 25 through the
end of the discharge season), effluent from the mine ste must be regulated so that the
TDS concentration in Ikalukrok Creek where spawning occurs does not exceed 500

mglL.

VIl. PROPOSED MONITORING REQUIREMENTS
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Section 308 of the Clean Water Act and federa regulation 40 C.F.R. 8122.44(i) require effluent
monitoring in NPDES permits in order to determine compliance with effluent limitations. Section 308
aso dlows additiona effluent and receiving water monitoring in order to gather datato determine if
additiond effluent limitations are required and to monitor effluent impacts on receiving water quality.
The permittee is respongible for conducting the monitoring and for reporting results on Discharge
Monitoring Reportsto EPA. The following summarizes the proposed monitoring stations and

requirements.

A. Monitoring Stations

1.

ADEC is proposing to authorize a mixing zone in Maingem Red Dog Creek,
garting at the confluence with North Fork Red Dog Creek and continuing
downstream 1,930 feet. A water quality monitoring station, Station 10, is
located 1.2 miles (about 6,300 feet) below the confluence with North Fork
Red Dog Creek. Since the effluent and receiving water are fully mixed at the
edge of the mixing zone and there are no other tributaries to Mainstem Red
Dog Creek between Station 10 and the edge of the mixing zone, Station 10
should adequatdly reflect the water quality conditions outsde of the mixing
zone. Therefore, Station 10 will be used to collect information to ensure that
criteriaare being met in Mainsem Red Dog Creek outsde of the mixing zone.

ADEC isdso proposing to authorize amixing zone in Ikalukrok Creek starting
at the confluence with Mainstem Red Dog Creek and continuing downstream
for 3420 feet. Station 150 isawater quality monitoring station located within
150 feet of the edge of the mixing zone. Since the water from Mainstem Red
Dog Creek and Ikaukrok Creek are fully mixed at the edge of the mixing zone
and there are no other tributaries to Ikalukrok Creek between Station 150 and
the edge of the mixing zone, Station 150 should accurately reflect the water
quality conditions & the outside of the mixing zone. Therefore, Station 150 will
be used to collect information to ensure that the in-stream criteria are being met
in Ikalukrok Creek outside of the mixing zone.

The 1998 NPDES permit required the permittee to collect water qudity data at
Station 73. Station 73 islocated in Ikalukrok Creek gpproximately 1.6 miles
downstream of Mainstem Red Dog Creek (gpproximately 1 mile further
downstream than Station 150). Since the water from Mainstem Red Dog
Creek and upper Ikaukrok Creek are fully mixed at Station 150, the results
gathered from Station 150 should be reflective of Station 73. Therefore, the
permittee will be required to gather dl the water quaity monitoring data at
Station 150 rather than at Station 73.

Station 160 isawater quaity monitoring station located in Ikalukrok Creek
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about 3 miles below the confluence with Dudd Creek. It islocated above the
known spawning areas in Ikalukrok Creek. This station will be used to collect
information to ensure that the in-stream criterion of 500 mg/L isbeing met a
gpawning locations in Ikalukrok Creek downstream of the confluence of Dudd
Creek during spawning periods.

There is some Dally Varden spawning habitat in Ikalukrok Creek at the mouth
of Dudd Creek. Teck Cominco collected TDS samples at severd transects
across Ikalukrok Creek, at the mouth of Dudd Creek, aswell as vertica
profiles of the water. Results from the monitoring show thet this spawning
habitat is composed primarily of Dudd Creek water with little input from
Ikalukrok Creek, therefore the TDS level will reflect the water qudity in Dudd
Creek without the influence of the effluent.

Monitoring Requirements

1.

TDS must be monitored by direct |aboratory testing once per week at Station
10, Station 150, Station 160, and the effluent. Additiondly, the permittee must
record smultaneoudy conductivity! measurements a each of the stations and of
the effluent.

Once per month carbonates, chlorides, sulfates, potassum, magnesum,
cacium, and sodium must be andyzed a Station 10, Station 150, Station 160,
and the effluent.

The permittee has ingtdled trangmitters at Stations 10 and 160 which can
provide red-time data to the mill. The stations have datd oggers which can
measure and record stream temperature, conductivity, TDSand  stream flow.
This data is then transmitted to the mine Site.

At least twice each day the permittee must download conductivity, TDS and
effluent stream flow from Outfal 001, Station 10 and Station 160. This data
must be used to estimate the alowable effluent flow that can be released to
Middle Fork Red Dog Creek in order to ensure that the applicable in-stream
criteriaare met in Mainstem Red Dog Creek and Ikalukrok Creek. For
additiona information on estimating the dlowable effluent flow volume see
Appendix C.

Conductivity isthe ability of a substance to conduct an electrical current. In an agueous solution,
this ability depends on the presence of ions, their concentration, activity, molecular mobility, and
valence state. The principle ionsin the effluent are carbonates, chlorides, sulfates, potassium,
magnesium, calcium, and sodium, which are also the effluent’ s principle TDS constituents.
Therefore, conductivity measurements are closely related to TDS level.
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4, At the end of each month season the permittee must update the Station 10 and
160 TDS/Conductivity correlation curves with the direct laboratory testing data
for stations 10 and 160, respectively.

IX. OTHER LEGAL REQUIREMENTS

A.

Endangered Species Act: The Endangered Species Act requires federa agenciesto
consult with the Nationd Marine Fisheries Service and the U.S. Fish and Wildlife
Searviceif ther actions could adversdly affect any threatened or endangered species.
The are no threatened or endangered speciesin the vicinity of this facility.

State Certification: Section 401 of the Clean Water Act requires Sate certification of
the permit before EPA may issue afina permit. Asaresult of the certification, the state
may require more gringent permit conditions or additional monitoring requirements to
ensure that the permit complies with water state quality standards.
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APPENDIX A
Effects of TDS on Human Hedlth and Aquétic Life

TDS generdly consgts of inorganic salts and smal amounts of organic matter dissolved in water. The
principal components are carbonates, chlorides, sulfates, potassium, magnesium, calcium, and sodium.
TDSisintroduced into surface waters by geologica formations underlying an area, groundwater (via
seeps and springs into a freshwater system), wind-borne sea spray, and human activities (mining and
other surface excavation, water trestment chemicals, road sdting, resdential and urban runoff,
agriculturd chemicals, and irrigation). The following provides a discusson of the effects of TDS on
human hedlth and aquetic life.

l. HUMAN HEALTH

Drinking Water Standardsfor TDS

The Nationa Primary Drinking Water Standards protect public hedlth by limiting the level of
contaminantsin drinking water. EPA has not developed primary drinking water sandards for TDS
because TDS in drinking water is not a hazard to human hedlth. The most important effect of TDS on
drinking water qudity isits effect on taste. The taste of drinking water with a TDS leve less than or
equal to 600 mg/L is generdly consdered good. EPA does recommend acceptable levels of TDSin
drinking water in its National Secondary Drinking Water Regulations. These regulations provide non-
mandatory recommendations for contaminants that can cause cosmetic effects (such as skin or tooth
discoloration) or aesthetic effects (such as changes in taste, odor, or color). EPA recommends TDS
not exceed 500 mg/L in water used for drinking.

The effluent from the Red Dog Mine has a very high TDS concentration, which devates the TDS
concentrations in Mainstem Red Dog Creek and the Ikalukrok Creek above naturaly occurring levels.
While these creeks are not regularly used by humans as direct sources of drinking water, they
eventudly discharge to the Wulik River, which is used as a drinking water source for the village of
Kivdina

TDS sampling has been conducted in Mainstem Red Dog Creek, Ikalukrok Creek and the Wulik River
from 1999 through 2002. During this time period the facility was discharging under a compliance order
that imposed conditions smilar to the proposed conditionsin this permit modification. Consequently,
the conditions measured in the creek while the orer was in effect will be expected to be the sameif the
proposed permit modification goesinto effect. Table A-1 ligts the locations of the sampling Stations
where TDS sampling occurred, and Table A-2 provides a summary of the TDS data collected at these
dations during that time period.
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TABLE A-1 Sampling L ocations
Station Number Creek/River Location
Station 10 Mainstem Red Dog Creek about 1.5 miles below the confluence of the North
Fork Red Dog Creek
Station 160 Ikalukrok Creek about 3 miles below the confluence of the Dudd
Creek
Station 1 Wulik River about 2.5 miles upstream of Kivaina

TABLE A-2- TDSDATA

Station 10 Station 160 Station 1

Mainstem Red Dog Creek Ikalukrok Creek Wulik River
Minimum value 50 50 51.3
Median value 1090 368 228
Maximum value 1820 876 392
Number of samples 115 97 35
Percent of Data exceeding secondary 80 % 10% 0%
drinking water standard (500 mg/L)
NOTE: The median valueis the value where half of the datais greater than the median value and half of the datais
less than the median value.

From the datain Table A-2 it can be seen that the level of TDS in Main Stem Red Dog Creek contains
TDS concentrations that exceed the secondary drinking water stlandard (500 mg/L) most of thetime.
The Ikaukrok Creek TDS exceeded the standard infrequently. The Wulik River’'s TDS concentration
was dways well below the recommended standard.

Drinking Water Standards for the Principle Constituents of TDS

As gtated previoudy, the principle condtituents of TDS are carbonates, chlorides, sulfates, potassum,
magnesium, calcium, and sodium. In addition to the recommended TDS standard, the Nationd
Secondary Drinking Water Standards provide non-mandatory recommendations for three of the
condtituents; sodium, sulfates, and chlorides.

The secondary drinking water standard for sodium is 200 mg/L. Sodium can affect the taste of drinking
water. Both sulfates and chlorides have a secondary drinking water standard of 250 mg/L.. Both of
these congtituents can affect taste and cause corrosion, and sulfates at high levels can cause laxative
effects. These congtituents of TDS were analyzed at Station 160 (in the Ikalukrok Creek below Dudd
Creek) and Station 1 (in the Wulik River above Kivaina), during 1999 through 2002, when the mine
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was operating under conditions smilar to those in the proposed permit modification. The results are
summarized in Table A-3:

TABLE A-3 Sodium/Sulfate/Chloride

Sodium (standard = 200 mg/L) Sulfate (standard = 250 mg/L) Chloride (standard = 250 mg/L)
Station 160 Station 1 Station 160 Station 1 Station 160 Station 1
Ikalukrok Creek Wulik River Ikalukrok Creek Wulik River Ikalukrok Creek Wulik River
Minimum 18 22 225 17.1 0.9 3.2
Median 5.1 12.6 168 51.6 25 24.1
Maximum 11.7 18.3 345 96.8 10.5 48.1
Number of samples 54 23 54 23 43 23
Percent of Data 0% 0% 13% 0% 0% 0%
exceeding secondary
drinking water
standard

As can be seen from the data: above, in the Wulik River, the sodium, sulfate and chloride are dways
wdl below the recommended levels that are based on aesthetic or cosmetic effects, and corrosion
concerns.

. AQUATIC LIFE

The TDS criteria applicable to Main Stem Red Dog Creek and Ikaukrok Creek are:

Main Stem Red Dog Creek:  During Arctic grayling? spawning discharge of effluent is not permitted.
After the Arctic grayling spawning season the TDS concentrationsin
Main Stem Red Dog Creek cannot exceed 1,500 mg/L outside of the
proposed mixing zone®.

Ikalukrok Creek: During the discharge season the TDS concentration in Ikalukrok Creek

(below Main Stem Red Dog Creek) cannot exceed 1,000 mg/L
outside of the proposed mixing zone. During the sdlmon and Dolly
Vardert spawning season, in spawning areas, the TDS concentration

Arctic grayling spawn only in Main Stem Red Dog Creek in the spring (Memo dated July 27, 2002
from Alvin Ott, ADF& G to Pete McGee, ADEC).

Thisisthe site-specific criterion that ADEC has proposed, but which has not yet been submitted
to EPA.

Salmon and Dolly Varden spawn in Ikalukrok Creek at the mouth of Dudd Creek and approximately
9.5 miles below Dudd Creek in late summer (Memo to Pete McGee, ADEC.
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cannot exceed 500 mg/L.

In June 2001 the Alaska Department of Fish and Game (ADF& G) published a document entitled
Effects of Total Dissolved Solids on Aquatic Organisms, A Literature Review to determine
whether the above criteriafor TDS are sufficient to protect fish pawning and rearing, and non-fish
gpecies, in Red Dog Creek and Ikalukrok Creek. The document reviewed the published literature and
technical reports that addressed the toxicity of TDS to aguatic species, focusing on a TDS range of 500
mg/L to 1,500 mg/L. The document found the following with respect to the toxicity of TDS:

1. Toxicity isdue primarily to ionic properties rather than osmoatic effects.

2. For chum, coho, and Atlantic salmon, Rainbow and brook trout, striped bass and fathead
minnow, the life Sage mogt sendtive to TDS exposure is from fertilization through egg
hardening.

3. A TDS concentration in the range of 750 mg/L significantly reduces fertilization and hatching
rates in coho and chum salmon, and extends the developmenta time to epiboly and the eyed-

egg sage.

4, After egg hardening, fish do not appear to be affected by elevated concentrations of TDS up to
2,000 mg/L.

5. Aquatic invertebrate growth and surviva is not affected by concentrations of TDS less than
1,500 mg/L. Concentrations of TDS showing adverse effects were from 1692 mg/L to 2,430

mglL.

6. Few studies were found on effects of devated TDS concentrations on freshwater dlgae. No
range of concentrations causing toxic responses could be determined from published reports.
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APPENDIX C
Water Quality-Based Effluent Limits

The following discusson is divided into three sections. Section A discusses the statutory basis for
including water quality-based effluent limitsin NPDES permits, Section B discusses the procedures
used to determine whether water quality-based effluent limits are needed in an NPDES permit, and
Section C discusses the procedures used to develop water quality-based effluent limits.

A.

Statutory Basis for Water Qudity-Based Limits

Section 301(b)(1)(C) of the CWA requires the development of limitationsin permits necessary
to meet water qudity Sandards. Discharges to state waters must dso comply with limitations
imposed by the state as part of its certification of NPDES permits under Section 401 of the
CWA.

The NPDES regulation (40 C.F.R. §122.44(d)(1)) implementing Section 301(b)(1)(C) of the
CWA requires that permitsinclude limitsfor al pollutants or parameters which “are or may be
discharged at alevel which will cause, have the reasonable potentia to cause, or contribute to
an excurson above any State water qudity standard, including State narrative criteria for water

qudity.”

The regulations require that this evauation be made using procedures which account for existing
controls on point and nonpoint sources of pollution, the variahility of the pollutant in the effluent,
gpecies sengtivity (for toxicity), and where appropriate, dilution in the receiving water. The
limits must be stringent enough to ensure that water quality standards are met.

Reasonable Potentid Andysis

When evduating the effluent to determine whether water quaity-based effluent limits are
needed based on a pollutant specific numeric criterion, a projection of the receiving water
concentration (downstream of where the effluent enters the receiving water) for the pollutant of
concern ismade. The concentration of the effluent and receiving water and, if gppropriate, the
dilution available from the receiving water are factors used to project the receiving water
concentration. If the projected concentration of the receiving water exceeds the numeric
criterion for the specific pollutant, then there is a reasonable potentid that the discharge may
cause or contribute to an excursion above the gpplicable water quality standard, and a water
quality-based effluent limit is required.

Sometimesiit is appropriate to dlow locaized exceedances of water quality criteriawithin a
defined area, cadled amixing zone, in which the discharge has not yet fully mixed with the
receiving water. Mixing zone alowances will increase the amount of the pollutant that may be
discharged, and decrease trestment requirements. Mixing zones can be used only when thereis
adequate receiving water flow volume and low enough background pollutant leve, that there
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will be adequate dilution to protect the designated uses of the water body. Mixing zones must
be authorized by the Alaska Department of Environmenta Conservation in its certification of
the NPDES permit.

EPA performed areasonable potentid andysisfor TDS and found that a water quaity-based
effluent limit isnecessary.  See Appendix D for the reasonable potentid andysis.

Water Quality-Based Effluent Limit

The water quality-based permit limit is developed by determining the loading of TDS that may
be discharged without causing or contributing to an exceedance of water quaity sandardsin
the recaiving water.  The loading is caculated by usng a smple mass baance equation. The
equation takes into account the available dilution provided by the mixing zone and the
background concentration of the pollutant.

The tailings impoundment contains water with metas levelsthat are acutely toxic to aguatic life
and a levelstha could adversely impact human hedlth. Currently, the weter in the tailings
impoundment is near capacity. It iscritica to maintain the water in the tailings impoundment a
aleved tha will ensure that the structurd integrity of the tailings impoundment is not jeopardized.
To maintain the ructurd integrity of the tailings impoundment it is important thet the mine
discharge dl of the mine drainage (i.e, the rainfdl and snowmelt that comesinto contact with
ore) that is collected each year. Thiswill be accomplished by alowing the permittee to use the
mass balance equation on adaily basisto determine the dlowable TDS load that can be
discharged. By doing thisthe permittee will be able to take advantage of the available dilution,
and increase its discharge when more dilution is available.

The following provides the generd mass baance equation that will be used to determine the
gopropriate effluent limit.

1. Mass Balance Equation

The basic formulafor the mass baance equation is:

CaX Qg =(CeX Qg +(Cy X Q)

C,4 = recelving water concentration downstream of the effluent discharge
¢ = receiving water flow downstream of the effluent discharge, (itisequd to Q, + Q,)
C, = effluent concentration
Q. = effluent flow
C, = upstream concentration of pollutant
Q. = upstream flow
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The above equation can rearranged, as follows, to determine the amount of flow that the facility can

discharge. Qe=Qu(Cy-C))
(Ce - Cd)

In order to ensure that 1,500 mg/L will not be exceeded at the edge of the mixing zone in Maingem
Red Dog Creek, C; (i.e., the concentration at the edge of the mixing zone) is set equa

to 1,500 mg/L and the equation for alowable effluent flow becomes Q.= Q, (1,500 - C )
(Ce- 1,500)

In order to ensure that 500 mg/L will not be exceeded during spawning periodsin Ikalukrok Creek, C
isset equa to 500 mg/L, and the equation for dlowable effluent flow is

Qe = Qu -(7500 - Cu)
(C, - 500)

The permittee will be required to use these equations twice per day, and adjust its effluent discharge
rate to whichever flow rate is more restrictive.

2. Implementing the Mass Baance Equation

The permittee has indtdled tranamitters at Stations 10 and 160 which provide in-stream data to the mill.
The gtations have datal oggers which can measure/cd culate stream temperature, conductivity, TDS and
dream flow. TDSis determined by using conductivity correaion curves (plotting TDS and specific
conductance paired data and applying alinear regresson). The correlation curves are updated each
year and will continue to be updated each year as more information is gathered. This dataiis then
transmitted to the mine Ste.

At least twice each day the permittee must download conductivity, TDS, and stream flow
measurements from Stations 10 and 160. This data must be used to estimate the alowable effluent flow
(using the equations above) that can be released to Middle Fork Red Dog Creek in order to ensure
that the applicable in-stream criteria are met in Mainstem Red Dog Creek and Ikalukrok Creek.

Station 10 (Mainstem Red Dog Creek)
For Station 10 (Mainstem Red Dog Creek) the following information must be collected or caculated to
determine the alowable effluent flow (Q.owanid €Xpected to result in 1,500 mg/L TDS at station 10:

Effluent
. measure conductivity of effluent

. cdculate the TDS concentration of the effluent (C,) based on the measured conductivity

. measure the flow of the effluent (Q,)

C-3



Station 10
. measure the conductivity at Station 10

caculate the total TDS concentration a Station 10 (Cguetay) USiNG the measured conductivity
. measure the total flow at Sation 10 (Q 1 ota)

. caculate the flow a Station 10 (Q,g) minus the effluent flow using the equation:
Q10 = Quotota) = Qe

. caculate the TDS concentration a Station 10 (C,,) minus the TDS contribution from the
effluent using the following equation: Cyo = (Cigotay Quootan) = (Ce Qe
(QlO(totaJ) - Qo

. cdculae the dlowable effluent flow (Q4iowanie) €Xpected to result in 1,500 mg/L TDS a Station
10 using the following equation: Qyiowanie = Q10(1500 - C,0)
(C, - 1500)

Station 160 (I kalukrok Creek, below Dudd Creek)

For Station 160 (Ikalukrok Creek below Dudd Creek) the following information must be collected or
caculated from July 25" to the end of the discharge season to determine the alowable effluent flow
(Qaiowanie) €Xpected to result in 500 mg/L TDS at Station 160 during the spawning season:

Effluent
. measure conductivity of effluent

. cdculate the TDS concentration of the effluent (C,) based on the measured conductivity

. measure the flow of the effluent (Q,)
Station 160
. measure the conductivity at station 160

caculate the total TDS concentration at Station 160 (Cyeporay) USING the measured conductivity

. measure the total flow a Station 160 (Q10otan)

. cadculate the flow at Station 160 (Q,4,) Minus the effluent flow using the equation:
Q160 = Queototay = Qe

. caculate the TDS concentration at Station 160 (C,4,) minus the TDS contribution from the
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effluent using the fallowing equation: Cyg0 = (Ciao(totaly Queogotan) = (Co Qe
(Quogotay = Qo)

. cdculae the dlowable effluent flow (Qiowanie) €Xpected to result in 500 mg/L TDS a Station

160 using the following equation:  Qyowanie = Qe (500 - Cigo)
(C.- 500)

. The Q) owanie CAculated above must be compared to the Qg owanie CAlCUlated for Station 10.
The permittee must discharge at the more restrictive Q,owabie

|kalukrok Creek (above Dudd Creek)

The permittee has collected TDS data at Station 150 (located in Ikalukrok Creek about 50 yards

bel ow the edge of the proposed mixing zone) since 2001. The data collected over the last two years
shows that the TDS criterion of 1,000 mg/L, which applies to Ikalukrok Creek, will be met when the
TDS criterion in Mainstem Red Dog Creek is at or below 1,600 mg/L. Therefore, the proposed permit
does not require the permittee to ingtal atransmitter in Ikalukrok Creek, a the edge of the authorized
mixing zone, or to collect daly in-stream data.
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APPENDIX D
Reasonable Potential Analysis

To determine whether awater quality-based effluent limitation is required, the receiving water
concentration of TDS is caculated downstream of where the effluent enters the receiving water. If the
projected receiving water concentration is greater than the applicable numeric criterion for TDS, this
implies areasonable potentid that the discharge may cause or contribute to an excursion above the
goplicable water quaity standard, in which case an effluent limit must be incorporated into the NPDES
permit. EPA conducted a reasonable potential analysis for Mainstem Red Dog Creek as follows.

The receiving water concentration is determined using the following mass baance equation: C;
Qq =(C.Qy *+(C, Q,), thisequation can be rearranged as follows:

Ca=(CeQa +(C, Q)
Qe+ Qu)
where,
C,4 = recelving water concentration downstream of the effluent discharge
C,. = maximum effluent concentration
Q. = maximum effluent flow
C, = upstream concentration of pollutant
Q. = upstream low flow

Reasonable Potential Calculation

[ Mixing Zone/Low Flow Conditions/Effluent Flow

A. Mixing Zones The Alaska Water Qudity Standards alow ADEC to authorize mixing
zones. ADEC proposes to authorize a mixing zone for Mainsem Red Dog Creek
garting at the confluence of North Fork Red Dog Creek and continuing downstream
for 1,930 feet. At thislocation the effluent will be fully mixed with the water from North
Fork Red Dog Creek (see Appendix B for amap of the areg). If the State does not
authorize the mixing zonein itsfina 401 certification, the permit limits will be re-
cdculated to ensure compliance with the standards at the point of discharge. If amixing
zone (YoM Z) is dlowed, the mass balance equation, above, becomes:

Cy=(C. X Q) + (C, X (Q, X %MZ))
Qe+ (QuX %MZ)

B. Low How Conditions: A low flow vaue of 1 cfsfor North Fork Red Dog Creek was
recorded from data collected from 1999 - 2002.
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C. Effluent flow : The maximum effluent flow discharged by the facility snce 1999 was
29.3 cfs.

. Data Set for TDS

The maximum TDS effluent va ue collected from 1996 through the 2002 discharge season was 3,640
mg/L. The maximum TDS effluent value for North Fork Red Dog Creek from 1999 through 2002 was
860 mg/L.

[1. Numeric Criteriafor TDS

The proposed site-specific water qudity criterion for TDS in the Mainstem Red Dog Creek is 1,500
mg/L.

V. Reasonable Potential Calculation

The upstream flow (Q,) used to make the determination is the flow from North Fork Red Dog Creek.
At the edge of the mixing zone the effluent will be fully mixed with water from North Fork Red Dog
Creek (i.e, % MZ isequd to 1). The upstream concentration of TDS (C,) is 860 mg/L, and the
effluent concentration (C,) is 3,640 mg/L. Using thesevaues, C; is

Cy=(C. X Qo) + (C, X (Q, X %MZ))
Qe+ (QuX %MZ)

Cy=(3640X 29.3) + (1 X (860X 1) =35483 mg/L
293+ (1X 1)

Since 3,548.3 mg/L is greater than the proposed site-specific criterion of 1,500 mg/L awater quality-
based effluent limit is needed in the permit.
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