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Summary

The purpose of this report is to evaluate the effects on aquatic life of, and to establish conditions
for, ongoing and proposed discharges from the Thompson Creek Mine, operated by the
Thompson Creek Mining Company (“the mine” or TCMC), in Custer County, Idaho. The
evaluation and conditions are based upon compliance with Idaho’s water quality standards, which
include several narrative requirements, numeric criteria, and the protection of designated uses.

The mine currently discharges runoff into Thompson Creek and Squaw Creek. TCMC proposes a
new discharge to Squaw Creek and the Salmon River. They have requested IDEQ authorize
mixing zones, small areas where not all water quality standards are met as their effluents mix with
the streams. Further, the Salmon River is designated as a “special resource water” for which no
reduction in ambient water quality below the mixing zone may occur. This report sets an
operating definition for determining a safe reduction in water quality that can be monitored.
Based upon what changes in ambient water quality would be expected to have adverse effects and
upon the limits of measurable changes, restrictions on increased discharges to the Salmon River
were developed. For this situation, 25% of the difference between upstream metals
concentrations, and the most stringent water quality standard (i.e. 25% of the assimilative
capacity of the stream) is the limit on the combined increased discharges from the Thompson
Creek Mine to the Salmon River. This difference remains below the threshold of adverse effects
to aquatic life and is at the lower practical limit of measurable change.

Mixing zones are small areas where discharges mix with the receiving waters, and all water quality
standards do not have to be met. Mixing zones are predicated on the assumption that the Clean
Water Act and state requirements are intended to apply to streams, rather than to pipes. The
practical effect of mixing zones is that without them, water quality standards would have to be
met in discharge pipes, not after mixing with and being diluted by the receiving waters. This
would result in discharge limits many times more stringent than would result if compliance were
evaluated after the effluents were diluted with receiving water. Whether that scenario would be
overprotective or appropriate depends upon the assimilative capacity of the waters that receive
the discharges. If effects are limited, physical sizes are small, and the mixing zones do not
jeopardize the integrity of the rest of the water body, as defined by Idaho Water Quality Standards
(WQS) and EPA guidance, they will be considered acceptable. Otherwise, the discharges would
need to be reduced.

The mixing zone analyses included evaluations of site and regional water and sediment chemistry,
biological conditions in the receiving waters, whole effluent toxicity testing, potential fish
avoidance around the mixing zones (zone of passage), risk of adverse bioaccumulative effects of
mercury and selenium, relative flows of effluents and receiving waters, variations of flow by width
and depth within the receiving waters, and extensive hydrodynamic modeling of effluent plume
dispersion and dilution under varying flow and pollutant scenarios. The predicted areas and
frequencies of potential adverse effects were compared with the overall sizes of the water bodies
and expected habitat ranges of aquatic and semi-aquatic life.



After evaluating this information, mixing zone dimensions were determined that ranged from 3 —
10 meters downstream of the outfalls for the zones of initial dilution where acute water quality
standards do not have to be met. The overall size of the mixing zones, below which all water
quality standards must be met, were set at 50 — 200 meters downstream of the various outfalls.
The fraction of critical flow conditions that may be used for calculating permit limits ranges from
0% to 66%, depending upon flow and the pollutant in question. Critical flow conditions would be
exceeded 99.6% of the time in un-regulated runoff outfalls to Thompson Creek (e.g. snowmelt
and rainfall), and critical flows would be exceeded 99.8% of the time in regulated effluents
discharged through pipelines and diffusers into Squaw Creek and the Salmon River.

Existing and Proposed Discharges

The Thompson Creek Mine, operated by the Thompson Creek Mining Company, is a large open
pit molybdenum mining operation located in the Salmon River Mountains, Custer County, Idaho.
The operation accounts for about 8% of the world supply of molybdenum. Hydrologically, it is
located in the Upper Salmon Hydrologic Unit Catalog (HUC) 17060201, also known as the
Salmon River subbasin. The mine currently is permitted to discharge surface runoff and process
water to three discharge locations; two additional discharge outfalls are proposed (Figure 1):

Existing Outfall 1 (Buckskin Creek) and existing Outfall 2 (Pat Hughes Creek) continuously drain
natural runoff and seepage water downhill of large waste rock/overburden piles in their respective
drainages into Thompson Creek.

Existing Outfall 3 (Bruno Creek) collects runoff from the mine access road and the diverted
natural flow of upper Bruno Creek and discharges into Squaw Creek. No process water or mine
runoff is received through Outfall 003 and these discharges are not analyzed further in this report.

Outfall 004 would be carried by a pipeline and discharged to Squaw Creek through a diffuser.
Outfall 004 will consist of mostly uncontaminated spring water from the left abutment of the
tailings dam, and a small amount of slightly contaminated water from the “pumpback station.”
The pumpback station is located downstream of the tailings dam and is used to pump seepage
water that escapes the dam back to the dam, where it is re-used in the mill. However, if the mill
does not operate for extended periods, this water will need to be released.

Outfall 005 will also be made up from left abutment water, pumpback station water, and water
pumped from the open pit. TCMC recently amended their permit application to also discharge
water from outfalls 001 and 002 through outfall 005. This option, if implemented, would entail
building a pipeline along the Thompson Creek road, intercepting and diverting Buckskin and Pat
Hughes Creeks into a pipeline, and discharging them through a diffuser into the Salmon River.



Requlatory Classification and Status of Receiving Waters

Protected uses designated for Thompson and Squaw Creeks include salmonid spawning, cold
water biota, agricultural water supply, and secondary contact recreation. Protected uses for the
Salmon River include these uses plus domestic water supply and primary contact recreation.
Because of the sensitivity of the aquatic life uses to constituents in the discharges, the analysis is
focused upon protecting these uses.

The Salmon River is further classified as a Special Resource Water. New or increased discharge
of pollutants into Special Resource Waters is prohibited if pollutants significant to the designated
beneficial uses will result in a reduction of the ambient water quality of the receiving water as

measured immediately below the applicable mixing zone (IDAPA 16.01.02.130, 16.01.02.400'%.

In the 1998 Idaho Water Quality Limited List, Thompson Creek and the Salmon River in the
vicinity of the study area were listed as follows:

Water body Boundaries Listed Pollutant
Salmon River Hellroaring Creek to East Fork Salmon R. Sediment, temperature

(includes section in study area)

Thompson Creek Old Schellite Mill site to Salmon River Metals, Sediment
(located about 1 mile upstream from the mouth,
about 3 miles downstream of Outfall 002)

Waters identified as water quality limited because of violation of Idaho water quality standards, or
failure to fully support beneficial uses, require the development of total maximum daily loads
(TMDLs) or equivalent processes to remedy the impairment. TMDLs are being developed for for
each subbasin with water quality limited streams . The Upper Salmon subbasin, hydrologic unit
code 17060201, is scheduled for TMDL development by 2001. In the interim, DEQ shall require
changes in permitted point sources and nonpoint best management practices necessary to prevent
further degradation of beneficial uses. This is referred to as a “no net increase policy” (WQS
8054).

Critical habitats for threatened or endangered fish species and mixing zone determinations

The Salmon River, Squaw Creek, and Thompson Creek are all included in the definition of critical
habitat for the protection of threatened Snake River spring/summer salmon populations (NOAA
1993) and steelhead trout (NOAA 2000), and are within bull trout key watersheds identified in
Idaho’s Bull Trout Conservation Plan (State of Idaho 1996). These habitat protection programs
require protection, or restoration, of necessary habitat features and water quality to protect these
species.

According to EPA guidance, in no case may a mixing zone be granted that would likely
jeopardize the continued existence of any endangered or threatened species or result in the
destruction or adverse modification of such species’ critical habitat (EPA et al. 1999). An

! Henceforth, citations to water quality standards will be abbreviated “WQS 130”, WQS 400, and so on. All water
quality standards are contained in chapter 16.01.02, which is henceforth dropped for brevity.



“adverse modification” is defined as a direct or indirect action that appreciably diminishes the
value of critical habitat for both the survival and recovery of a listed species. The determination
of jeopardy or adverse modification is based on the effects of the action on the continued
existence of the entire population of the listed species or on a listed population, and/or the effect
on critical habitat as designated in a final rulemaking. When multiple units of critical habitat are
designated for particular purposes, these units may serve as the basis of the analysis if protection
of different facets of the species’ life cycle or its distribution is essential to both its survival and
recovery. Adverse effects on individuals of a species or constituent elements or segments of
critical habitat generally do not result in jeopardy or adverse modification determinations unless
that loss, when added to the environmental baseline, is likely to result in significant adverse effects
throughout the species’ range, or appreciably diminishes the capability of the critical habitat to
satisfy essential requirements of the species. Modification or destruction of designated critical
habitat that does not reach this threshold is not prohibited by section 7 of the Endangered Species
Act (USFWS and NOAA 1998).

Section 9 of the Endangered Species Act prohibits “taking” an endangered species, the definition
of which includes harming individual organisms. “Harm” to a habitat means a significant
modification or degradation which actually kills or injures wildlife by significantly impairing
essential behavioral patterns, including breeding, spawning, rearing, migrating, feeding, and
sheltering (NOAA 2000).

In this analysis, the risk of behavioral disruption to migratory salmonids is the most significant
potential for harm as a result of the proposed mixing zones, because the spatial extent of the
potential effects is relatively large, and because access to habitats upstream of the zones could be
affected, especially in the Salmon River. This risk is considered in detail in this report.
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New discharges to Special Resource Waters

Introduction

The Salmon River is designated as a “Special Resource Water” (WQS 8056, 130). This
designation imparts specific considerations to ensure protection of the Salmon River from new
and increased point source discharges.

For Special Resource Waters, the ldaho Water Quality Standards 8400.01b, generally require
that:

“...no new point source can discharge pollutants, and no existing point source can increase its
discharge of pollutants above the design capacity of its existing wastewater treatment facility,
to any water designated as a special resource water or to a tributary of, or to the upstream
segment of a special resource water: if pollutants significant to the designated beneficial uses
can or will result in a reduction of the ambient water quality of the receiving special resource
water as measured immediately below the applicable mixing zone.”

This requirement is not further defined in the Idaho WQS. However, other provisions in the
WQS are used to determine the application of the SRW requirements. To implement this
requirement in this permit, we have developed the following recommendations to ensure
protection of this designated Special Resource Water. These requirements to monitor ambient
water quality for practicably detectable changes in water quality are based upon the Idaho WQS,
site conditions, precedence, and environmental science considerations. The latter include the
actual capability to measure differences considering analytical precision of chemical
measurements, natural variability, statistical probabilities, and the ecological risk associated with
the discharges. In brief, we are including an explicit operational definition, for the purposes of
this permit, of what constitutes a “reduction in ambient water quality” that is potentially
significant to designated beneficial uses. The operational definitions are described in the following
sections; their rationales follow the definitions.

Precedence for measures to protect Special Resource Waters

Relationship of Policies on Antidegradation and Special Resource Waters

Water quality standards are thresholds of protection of uses, not goals for high-quality waters that
exceed these thresholds. The Idaho Antidegradation policy requires that in waters where ambient
water quality exceeds water quality standards, that ambient water quality must be maintained
(WQS section 051.02). Special Resource Waters are a related distinct, regulatory construct
(WQS Section 056). A waterbody does not have to meet the definition of a “high quality” water
to be designated a “special resource water” or vice versa.

“High quality waters” are those for which the water quality is better than that necessary to protect
designated or existing beneficial uses. When evaluated on a parameter-by-parameter basis, the
water quality in many waterbodies is better than the standards for those parameters, regardless of

8



whether those waterbodies are designated as ‘“special resource waters.” Waters that do not
exceed or even meet water quality standards and therefore could not meet the “high quality
waters” definition may be designated as special resource waters because if their ecological
significance is unique, if they were deemed threatened, or intensive protection of water quality
was warranted (WQS section 056). There is no direct cross-referencing between sections 051
and 056, and somewhat different terminology and definitions are used. There are fundamental
similarities though, as both sections address maintenance of existing water quality (although
special resource waters also address restoration of degraded water quality). Because of the areas
of similarity, to further define special resource waters we are borrowing some of the concepts
from the antidegradation policy. The “special resource waters” of section 056 of the WQS and
“high quality waters” of section 051 are not wholly interchangeable terms and meeting the
definition of one category does not automatically apply the provisions of the other. Water quality
on “high quality waters” that exceed standards may be lowered to those standards to
accommodate important economic or social development. But there is no provision allowing
water quality to be lowered for special resource waters.

Since the Salmon River is designated as a special resource water, and that designation triggers

explicit restrictions on new or increased discharges, the following analysis is focused on defining
and meeting special resource waters protections.

Specific recommendations to protect Special Resource Waters

Recommended requirements to assess protection of Special Resource Waters follow in this
section. Further explanations and the rationale for their development is given in following
sections.

To comply with Idaho WQS sections 056 and 400.01b, the concentrations of dissolved
cadmium, copper, lead, mercury, selenium, silver, and zinc measured from samples
collected at even increments from across the width of the river at the first bridge located
downstream of the fully mixed confluence of Squaw Creek with the Salmon River, shall
not be significantly different from concentrations measured in the same number of
samples collected above the most upstream discharge to the Salmon River. The
community structure of benthic macroinvertebrates collected from similar habitat types
above and below the above locations should be similar.

a. Working Definitions for Special Resource Waters Protections

Ambient concentration: The concentration of a chemical in a waterbody resulting from the
addition of an incremental concentration to a background concentration (Suter 1993).

Ambient water quality: The phrase “ambient water quality,” of which section 400.01b requires
maintenance, is not defined in the Idaho Water Quality standards or in EPA (19914, 1994). For
the purposes of this permit, the definition of “ambient concentration” from an ecological risk
reference text is used for chemical water quality (see above).




Assimilative capacity: The difference between the background concentration of a chemical and
the concentration specified for the most stringent water quality criterion (Cairns 1977; EPA
1998).

Background: “The biological, chemical, or physical condition of waters measured at a point
immediately upstream (up-gradient) of the influence of an individual point or nonpoint discharge”
(WQS 8§003.06).

Laboratory analyses: Samples collected to assess protection of special resource waters need to be
analyzed for cadmium, copper, lead, mercury, silver, zinc, calcium, and magnesium using
analytical methods appropriate for detecting ambient concentrations of these metals. Calcium and
magnesium measurements are required to calculate hardness, and thus the applicable metals
criteria at the time of sampling.

Lower water quality: “A measurable adverse change in a chemical, physical, or biological
parameter of water relevant to a beneficial use, and which can be expressed numerically.
Measurable change is determined by a statistically significant difference between sample means
using standard methods for analysis and statistical interpretation appropriate to the parameter.
Unless otherwise defined for the parameter, statistical significance is defined as the 95%
confidence interval when significance is not otherwise defined for the parameter in standard
methods or practices.” (WQS 8003.56) Using standard statistical methods, statistical significance
is otherwise defined for the parameters of interest below.

Monitoring locations: The first bridge located downstream of the fully mixed confluence of
Squaw Creek with the Salmon River is the State Highway 75 bridge located about 2.5 miles
below their confluence. The most upstream discharge to the Salmon River is proposed new
Outfall 005, located just upstream of the confluence of Thompson Creek with the Salmon River.
These locations correspond with the established monitoring stations SR1 and SR3 respectively.
Monitoring of these paired stations should be synoptic, that is scheduled to approximately sample
the same “parcel” of water as it moves downstream by the discharge locations.

Statistically significantly difference: Statistical significance is defined for the parameters of
concern using the following tests with standard statistical methods: Upstream and downstream
concentrations shall be considered significantly different if, with a 95% level of significance, the
mean downstream concentration for a sampling event exceeds 25% of the assimilative capacity.

In this case, this is the sum of the mean upstream concentration plus 25% of the difference
between the upstream concentration and the numeric values for criterion continuous
concentrations (CCC or “chronic” criterion). For example, if the mean upstream concentration of
copper is 2 pg/l and the criteria were 8 ug/l, then the relative difference is 6 g/l and the mean
downstream criteria must not exceed 3.5 ug/l (2 pg/l + 0.25 X 6 pg/l = 2 pg/l + 1.5 pg/l = 3.5
pg/l).

The sampling program should allow these tests to be conducted using standard statistical methods
according to the following statistical parameters: Type | error of 0.05 or better; and Type Il error
level of 0.25 or better with a minimum detectable difference for dissolved copper of at least + 2
pg/l and dissolved zinc of + 13 pg/l. The proposed minimum detectable differences are
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approximately 25% of the difference between background Salmon River concentrations and the
chronic criteria. Further explanation of the statistical terminology and rationale for the definition
of minimum detectable differences follow in the Ambient Monitoring Data Needs section below.

Rationale for Special Resource Waters Reguirements

The preceding recommended requirements are based on the interpretation that for a reduction in
ambient water quality to be significant to beneficial uses, and thus a lowering of water quality as
defined in WQS 8§ 003.56, it must be a practicably measurable adverse change.

WQS 8§400.01.b do not prohibit all new discharges to SRWs. They only prohibit new discharges
when the discharge contains pollutants that are “significant to the designated beneficial uses” and
when the discharge results in a “reduction of the ambient water quality.” While “reduction of the
ambient water quality” is not specifically defined in the WQS, the very similar term “lower water
quality” is defined in section 003.56. This definition requires a measurable adverse change in a
parameter that is relevant to a beneficial use. Using this definition with the language in 400.01.b a
discharge to a SRW is prohibited if it (a) results in a measurable change in water quality; (b)
results in an adverse change in water quality; and (c) involves a pollutant that is relevant and
significant to a designated use for the receiving water body. The following sections describe how
DEQ applies these concepts to the proposed discharger to the Salmon River.

a. Analytical variability and precision of chemical analyses near detection limits

The pollutants potentially significant to beneficial uses in this case are trace elements. Their typical
concentrations in surface water and their criteria both are near their method detection limits for
chemical analyses using routinely accepted methods for environmental samples. The reliability of
a chemical measurement generally decreases as the contaminant concentration approaches its
detection limit. Near the detection limit, the presence of the contaminant may be obscured by a
complex mixture of chemicals or not distinguished from random electronic signals in the analytical
instrument. Precision of approximately + 30 to 50 relative percent difference between
measurements (the random error of measurement) and bias of up to + 50 percent of the true value
(the systematic error measurement) are typical in analyses of samples at 5-10 times detection
limits (EPA 1991). EPA data validation functional guidelines for evaluating inorganics analyses
set an acceptable relative percent difference of + 20 percent for laboratory duplicate analyses.
Field replicate samples, which incorporate sampling technique and sample handling variability, in
addition to the analytical variability, are expected to have higher inherent variability than
laboratory duplicate analyses. This analytical variability increases as ambient concentrations
approach detection limits.

Therefore, the inherent limitations and variability of laboratory analyses of water samples
suggest that accurately distinguishing between results of chemical analyses is limited to about
+> 20 percent.
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b. Sampling and natural variability in upstream concentrations

Due to the stochasticity (inherent randomness) of the crustal abundance of trace metals, and their
resulting dissolution in water resulting from the weathering of rocks, there is a variability and
uncertainty in ambient water quality which can be described and estimated but not reduced. For
example, total zinc concentrations in ET hompson Creek upstream of the mine discharges had an
average coefficient of variation (CV)“~ of about 55%, based on 35 samples from 1993-1997.

Data from other locations or pollutants of concern at the Thompson Creek Mine site do not
appear to have been sufficiently characterized to make these estimates. However, the natural
background chemistry of Panther Creek, located about 30 miles North of the Thompson Creek
Mine, was extensively characterized from 1993-1994. These analyses are likely reasonably
representative for regional background chemistry for drainages in the Salmon River Mountains
vicinity. Background concentrations of dissolved copper from Panther Creek had a coefficient of
variability of about 85%, based on 38 samples collected from 1993-1994. Background values of
dissolved copper were lower than those of total zinc, which may contribute to the differences (=
2 ug/l versus = 20 g/l zinc).

Therefore, the inherent variability of background trace elements in surface water limits the
ability to distinguish small changes in ambient concentrations.

c. Significance of pollutants to beneficial uses

The restrictions on new or increased point source discharges to Special Resource Waters only
apply to “pollutants significant to beneficial uses” (see section 2, above). For the proposed new
or increased discharges, the following substances and pH were estimated to have a reasonable
potential to exceed water quality standards in the Salmon River: cadmium, copper, lead, mercury,
silver, zinc, total suspended solids (TSS), and pH. Selenium is not calculated to have the
reasonable potential to exceed water quality standards, but based on a permit modification
application that would discharge selenium containing discharges from outfalls 001 and 002,
selenium should also be monitored unless EPA determines that there would be no reasonable
potential to exceed water quality standards in the river. For all substances and pH, aquatic life
criteria impose the most stringent criteria for effluent limits to comply with, rather than criteria
that relate to other beneficial uses such as agriculture, drinking water, or recreation. Thus, only
aquatic life beneficial uses will be considered in assessing the significance of pollutants.

Aquatic Life Beneficial Uses

The most direct way to determine significance of pollutants to aquatic life beneficial uses is to
assess the beneficial use directly. Other ambient water quality protection measures such as
numeric chemical criteria and whole-effluent toxicity (WET) testing can predict safe or harmful
conditions for aquatic life, but cannot determine whether in fact those conditions actually occur.

2 CV, the standard deviation divided by the mean, is a standard statistical term used to describe how variable a
sample group or population is.
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Benthic macroinvertebrate community structures have been widely used as an integrative, in-situ
biological sentinel in streams and rivers. The high-quality benthic macroinvertebrate trend data
from Thompson and Squaw Creeks have been a persuasive line of evidence that adverse aquatic
life effects from the mine discharges were unlikely. With the proposed expansion of mine
discharges to the Salmon River, the ongoing benthic macroinvertebrate monitoring program
should be expanded to include the Salmon River.

The fish community of the receiving waters is highly valued socially and is an important, sensitive,
ecological component of the receiving waters. Like the benthic macroinvertebrate monitoring, the
high-quality fish community trend data from Thompson and Squaw Creeks have been a persuasive
line of evidence that adverse aquatic life effects from the mine discharges were unlikely. Likewise,
with the proposed expansion of mine discharges to the Salmon River, the ongoing fish community
monitoring program should be expanded to include the Salmon River. Together, the invertebrate
and fish monitoring should provide the primary evidence of whether a reduction to ambient water
quality significant to beneficial uses is occurring.

Total suspended solids

No numeric criteria apply to TSS; however, at sustained elevated concentrations, TSS may be
harmful to fish. However, ubiquitous potential sources of sediment other than mine discharges
along the Salmon River and in the Thompson and Squaw Creek watersheds would confound
interpretation of TSS values above and below the mine discharges. TSS is therefore not
recommended for inclusion in the ambient monitoring program for the purposes of compliance
with WQS section 400.01b.

pH
Extremely high or low pH values can be harmful to aquatic life, especially in combination with
certain trace metals. However, pH patterns in natural waters are strongly influenced by seasonal
and daily patterns in various processes that can affect water quality, such as photosynthesis and
respiration, dilution by snowmelt runoff, groundwater inputs, and microbial photoredox processes
(Stumm and Morgan 1996). It is likely that different timing of snowmelt from the Thompson and
Squaw Creek watersheds and the upper Salmon watersheds could cause measurable differences in
pH above and below the new discharge points that have nothing to do with the discharges. pH is
therefore not recommended for inclusion as a “pollutant” for the purposes of compliance with
section 400.01b.

Metals

In aquatic systems the metals of greatest concern are copper, zinc, cadmium, mercury, and lead.
These elements are toxic to organisms above specific threshold concentrations but many (e.g.
copper and zinc) are essential for life at lower concentrations. Cadmium, lead, and mercury have
no known biological function. Silver and other trace elements have been documented to cause
adverse effects to aquatic life, albeit less frequently than the first group (Rand 1995). Since the
draft permit lists cadmium, copper, lead, mercury, silver, and zinc as having a reasonable to
exceed criteria, these are considered “pollutants significant to biological uses.”
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Toxic thresholds for the metals above can be described. Above different thresholds for different
organisms, they can be lethal or have sublethal adverse effects on aquatic life. At low
concentrations, these constituents, which are found in all natural waters, are either essential for
life or have no effect on aquatic life. Small changes in ambient concentrations well below
thresholds of adverse effects are insignificant. Lethal and many sublethal effects for sensitive
species are incorporated into the criterion maximum concentrations (CMC or “acute” criteria) and
criterion continuous concentrations (CCC or “chronic”) respectively (Table 1). Behavioral
avoidance is a sublethal effect that is not incorporated into these criteria. For a river used as
habitat and as a pathway for migratory salmonid fishes, behavioral avoidance is a sublethal effect
of potential concern that is not incorporated into the criteria. Because of this, avoidance
thresholds for sensitive salmonid species are developed in this report and are compared to
potential ambient chemical concentrations to evaluate the potential for migratory disruption due
to avoidance of constituents in the discharge. Under the restrictions imposed on the proposed
discharge to the Salmon River, the concentrations of pollutants in the discharge would be below
biological thresholds of concern (this report).

Therefore, small increases in very low concentrations of the trace elements of concern are
unlikely to be significant to aquatic life and other beneficial uses.

Table 1. Pollutants significant to beneficial uses, their natural background concentrations, criteria,
and detection limits

Dissolved Metal Typical freshwater Upstream “Chronic” “Acute” Recent method

(ng/h) ambient concentrations ~ Salmon River Criteria Criteria detection limits
in the U.S. (Note 1) concentrations (CCQ) (CMC) (Note 4)
(Note 2) (Note 3) (Note 3)

Cadmium 0.002 to 0.08 0.05 0.6 1.8 0.05

Copper 0.4 to 4 0.6 6.3 8.9 0.1

Lead 0.01 to 0.19 0.2 1.2 30 0.05

Mercury 0.001 - 0.020 <0.05 0.012 2.0 0.05

0.0005

Selenium 0.1 0.4 <1 5 20 1

Silver 0.01 to 0.5 <0.05 None 11 0.1

Zinc 0.03 to 5 3 58 64 1

Note 1: Mercury from Table 9, selenium from USDOI (1998), silver from Bell and Kramer (1999), others from Stephan et al.
(1994)

Note 2: TCMC sampling results from all three Salmon River monitoring locations October 1998 to November 2000 (30
samples).

Note 3: Calculated for a hardness of 50 mg/l which is typical of the Salmon River, the median Salmon River hardness
upstream of Thompson Creek from 1989-1998 was 55 mg/I.

Note 4: Lower of values from 40 CFR 136 or TCMC database. Mercury detection limits are from existing database using
“clean” techniques, and newly promulgated EPA method using “ultra clean” techniques, 50 ng/l and 0.5 ng/l respectively
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d. Ambient Monitoring Data Needs

Biological Monitoring

Macroinvertebrates: Benthic macroinvertebrate community data need to be collected above and
below the proposed new and increased discharges at the monitoring locations described in section
3a above. Data should be comparable with IDEQ recommended protocols for collecting and
interpreting macroinvertebrate data from large rivers. These protocols include stratifying
sampling units to similar riffle habitats using a Slack sampler with 500 um mesh, 3 replicates, and
identifying organisms to the lowest practical taxonomic level. The macroinvertebrate river
sampling period is limited to minimum, stable flows, from August to October (IDEQ 1998).

Fish: Logistically, monitoring fish communities in the Salmon River is more involved than in
wadable streams, because boat electrofishing techniques are needed. Still, it is beneficial to
characterize trends in the fish community in relation to the discharges, and in relationship to
baseline (see Table 4 and related discussion). Fish monitoring should be conducted at least bi-
annually or as as allowed with permits for scientific collection issued under section 10 of the
Endangered Species Act.

Chemical monitoring

Chemical monitoring of pollutants potentially significant to beneficial uses needs to be sufficiently
sensitive and reliable so that significant differences are detected. At the same time, occasional
unrepresentative, anomalous high concentrations should not result in a conclusion that a reduction
in water quality has occurred and trigger inappropriate management responses. The protection
for both eventualities is an appropriate, statistically-based monitoring program. The detection
limits listed in Table 1 are sufficiently sensitive to detect significant differences (with the possible
exception of mercury for which few commercial laboratories can currently quantify criteria
concentrations). Statistical considerations follow.

Statistical considerations in ambient monitoring

A fundamental question in ambient water quality monitoring is whether significant change has
occurred. To comply with the Idaho Water Quality Standards, a monitoring plan for special
resource waters must be likely to detect differences in ambient water quality if in fact they exist.
Further, it must be unlikely to falsely indicate there is a difference when in fact there is none; that
is, observed differences are just due to chance. These two needs involve statistical trade-offs.
The answer to this dilemma depends on five interacting factors (Zar 1984):

1. Sample size: Larger sample size increases the ability to detect a difference between two groups
of samples.

2. Variability: The more variable a measure, the less the ability to detect significant change.

3. Level of significance: This refers to the probability that an apparently significant difference is
not real but simply due to chance. Convention has this referred to as o or a Type | 