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EXECUTIVE SUMMARY

This performance monitoring program evaluates progress of remedial actions in the Clark
Fork River Operable Unit (CFROU) of the Milltown Reservoir/Clark Fork River Superfund site
toward meeting performance goals or identified reference values. Environmental media
monitored in 2018 included surface water, instream sediment, periphyton, macroinvertebrates,
fish, and birds. This report summarizes results of data collected for each of these environmental
media and evaluates progress toward attainment of performance goals or in relation to reference
values as of 2018.

Environmental damages to the upper Clark Fork River were summarized in the Record of
Decision (ROD) for the Clark Fork River Operable Unit. Contamination occurred due to heavy
metals originating from historic mining, milling, and smelting processes associated with
operations in Butte and Anaconda. Metal contaminants accumulated in the Clark Fork River
streambanks and floodplain over a period of at least 100 years. The primary sources of
contamination were tailings and contaminated sediments mixed with soils in the streambanks
and floodplains, which eroded during high streamflow events and entered the river and other
surface waters. In addition to erosion, heavy metals were leached from the contaminated
sediments and tailings directly into the groundwater and eventually to surface water. These
contaminant transport pathways resulted in impacts to terrestrial and aquatic life along the
Clark Fork River.

The Montana Department of Environmental Quality (DEQ), as lead agency and in consultation
with the U.S. Environmental Protection Agency (USEPA) and the National Park Service,
oversees, manages, coordinates, designs, and implements remedial actions for the Clark Fork
River site. DEQ coordinates with the Natural Resource Damage Program (NRDP) of the Montana
Department of Justice regarding implementation and integration of restoration components to
supplement the remedial actions. DEQ coordinates with the National Park Service to implement
remedial actions on the Grant-Kohrs Ranch.

Data collected in 2018 represents the ninth year of monitoring in the CFROU. Monitoring
under this program was first conducted by DEQ and RESPEC personnel in the spring of 2010,
prior to initiation of any remediation actions within the CFROU. Since 2010, some monitoring
sites have been added to the monitoring program in Clark Fork River tributaries. In addition,
this monitoring program has been coordinated with long-term monitoring by the U.S. Geological
Survey (USGS) to complement data collected by the USGS and minimize data duplication by each
program. Monitoring methods and quality assurance protocols guiding collection and analysis of
the data described in this report are summarized in the project sampling and analysis plan (SAP)
and the project quality assurance project plan (QAPP).

The CFROU monitoring network for surface water, sediment, and some aquatic biota
(macroinvertebrates and periphyton) included seventeen sample sites; seven mainstem sites and
ten tributary sites. Not all sites were sampled for each environmental medium or for each analyte



of each medium (e.g., some surface water sites were only sampled for mercury and methylmercury
rather than the full suite of analytes). The monitoring network has been largely consistent since
2014. One new site in the Clark Fork River mainstem (Site CFR-34; Clark Fork River at Williams-
Tavenner Bridge) was added in 2015, downstream from the Grant-Kohrs Ranch National Park
property. Site CFR-34 was added to provide a more detailed assessment of water and instream
sediment chemistry and aquatic biota that may be related to upcoming remedial actions in Phases
15 and 16. In addition, one site (Silver Bow Creek at Frontage Road; Site SS-19) is sampled as
part of the Streamside Tailings Operable Unit monitoring program during some sample periods
and as part of the CFROU monitoring program during other sample periods.

Surface water and instream sediment monitoring is primarily intended to describe
concentrations of metal contaminants of concern (COCs; arsenic, cadmium, copper, lead, and
zinc). For surface water, additional data was collected including nutrient and common ion
concentrations, and other field parameters (e.g., pH). Surface water samples were collected during
each calendar quarter with two additional monitoring periods during the spring snowmelt runoff
period. Sediment samples were collected during the first (late winter) and third (late summer)
quarter sample periods. Macroinvertebrate and periphyton samples were collected during the
summer (third quarter). Fisheries and bird monitoring data, collected by Montana Fish, Wildlife
& Parks and GoBirdMontana LLC, respectively, was collected during the second and third
quarters.

In stark contrast to 2017, when streamflows in the upper Clark Fork River watershed were
about normal during the spring runoff period but low during the summer, flows in 2018 were very
high throughout the spring runoff period and throughout the remainder of the year due to strong
mountain snowpack in the upper Clark Fork River basin. The sustained high flows in the Clark
Fork River mainstem almost certainly contributed to the relatively high total recoverable
contaminant concentrations observed in the Clark Fork River in 2018.

Surface water COC concentrations in the mainstem exceeded performance goals for all COCs
in at least one sample but were most frequent for arsenic. Of 36 samples collected in the Clark
Fork River mainstem in 2018 (from six sites during six sample periods), performance goal
exceedances occurred, in order of most frequent, for arsenic in 22 samples (61 percent), for lead
in eleven samples (31 percent), for copper in five samples (14 percent), and for zinc in three
samples (8 percent). Arsenic exceedances were most consistent in Reach A during Q2 and Q3.
Silver Bow Creek (below the Warm Springs Ponds) and Mill-Willow Creek were clearly sources
of arsenic to the Clark Fork River as 91 percent (21 of 23) of the samples from sites in those
stream sections exceeded the arsenic performance goal. Arsenic concentrations in Silver Bow
Creek entering the Warm Springs Ponds (at Frontage Road) were generally several times lower
than the concentrations leaving the ponds (at Warm Springs) indicating that arsenic is likely
remobilized in the ponds. In contrast, concentrations of the cationic contaminants of concern
(cadmium, copper, lead, and zinc), were generally much lower in samples collected downstream
from the ponds.
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Exceedances of the more restrictive reference value for sediment COC concentrations (the
“Threshold Effect Concentration”; TEC) occurred in all 2018 CFROU mainstem and tributary
samples for all COCs. Exceedances of the more lenient reference value (the “Probable Effect
Concentration”; PEC) were also quite common for all COCs. In the mainstem, all samples
exceeded the PECs for arsenic, copper, and zinc and at least 75 percent of the samples exceeded
the PECs for cadmium and lead. In Silver Bow Creek and Mill-Willow Creek, exceedances of the
PECs occurred for each COC in each sample. In Warm Springs Creek, Lost Creek, Racetrack
Creek, and the Little Blackfoot River all samples exceeded the TEC for each COC. In the Clark
Fork River mainstem since 2014, the highest COC concentrations have tended to occur in the
upper-most portion of Reach A (near Galen) and have generally decreased with downstream
distance from the near Galen site.

Results of periphyton bioindices as applied to samples collected in the CFROU in 2018
indicated that all sites sampled had either “good” or “excellent” overall biological integrity. In
addition to the favorable overall biological integrity results, the Diatom Species Richness metric
rated all sites sampled as “unimpaired”. However, in contrast, the Siltation Index rated 10 of 14
sites as “impaired”. Specific stressors identified by the various periphyton bioindices and metrics
at specific sites included nutrients, fine sediment and metals. Based on our interpretation of the
nutrient metrics (relative abundances of nitrogen-autotrophs, nitrogen-heterotrophs, high
oxygen-demand taxa, abundance of oligosaprobous or B-mesosaprobous diatoms, and the
probability of impairment by nutrients), one Silver Bow Creek site (above the Warm Springs
Ponds) and the Racetrack Creek site were impaired for nutrients. Based on our interpretation of
the diatom metrics associated with fine sediment (the Siltation Index, relative abundance of
motile taxa, and probability of impairment as a result of fine sediment), most sites were mildly
or severely impaired from sediment, particularly the mainstem sites. Suggestion of impairment
by metals (metrics included relative abundance of metals-tolerant taxa, abnormal cell valves, and
probability of impairment by metals) were widespread but inconsistent.

Macroinvertebrate samples collected in CFROU 2018 were evaluated in relation to a suite of
bioindices. The Montana Valley and Foothill Prairies bioindex results indicated that all but two
sites (Warm Spring Creek and Racetrack Creek) were either slightly or moderately impaired. The
Observed/Expected (O/E) bioindex scored all sites as impaired, although the O/E may not be an
appropriate evaluation tool for these sites because the 2012 model did not recognize the
combination of predictor variables for any site. The Hillsenhoff Biotic Index indicated that organic
pollution was a potential cause of impairment at 8 of 13 sites. The Metals Tolerance Index
indicated that contamination by metals occurred at 9 of 13 sites.

Trout population estimates were conducted in spring 2018 at four established sections of the
Clark Fork River located in Reach A of the CFROU. These sections have also been sampled in
prior years. Brown Trout abundance estimates in these four sections ranged from 60 to 187 fish
per kilometer. Other trout species observed (Westslope Cutthroat Trout, Brook Trout, and
Rainbow Trout) were rare in Reach A sample sections. In the upstream-most section, known as
the “pH Shack Section”, Brown Trout abundance in 2018 was at or near a historic low. Abundance
estimates in this section have decreased significantly since 2014, and have been highly variable
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since 2008. One potential explanation for the low abundance of Brown Trout in the upper portion
of the Clark Fork River were the low summer flows during the summers from 2014-2016 which
may have resulted in low survival of catchable sized fish in 2017 and 2018.

Bird monitoring has been conducted annually in the CFROU since 2015. Results indicate that
the CFROU provides habitat for a large number of bird species including multiple Montana
Species of Concern. Bird monitoring has focused on the Reach A section from Phase 1 to Phase
16. Perching birds, waterfowl, and shorebirds and waders were the most abundant and diverse
taxonomic orders in the CFROU in 2018. Birds of prey were also relatively abundant and diverse
throughout the CFROU in 2018. Birds of prey are at the top trophic levels in these habitats and
their abundance is directly dependent on the abundance of prey species (e.g., small mammals,
fish, amphibians, and birds). Therefore, the apparent abundance of birds of prey in the CFROU
suggests that these habitats have robust populations of prey species. Sensitive bird species were
observed in all phases except Phase 1 in 2018. Sensitive species were particularly common in
Phase 2. All phases, other than Phase 1, hosted at least two distinct bird species with some level
of conservation designation. The richness and relative abundance of Species of Concern, Potential
Species of Concern, and Special Status Species within the CFROU suggest these habitats are
extremely important for conservation of vulnerable Montana bird populations.
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1.0 INTRODUCTION

The Record of Decision (ROD) for the Clark Fork River Operable Unit (CFROU) identified a
120-mile section of the Clark Fork River as a distinct Superfund Operable Unit [USEPA, 2004].
The CFROU extends from the Silver Bow Creek and Warm Springs Creek confluence to the
former Milltown Reservoir site at the Clark Fork River and Blackfoot River confluence (Figure
1-1). The CFROU was divided into three reaches based on physical features of the landscape,
proximity to historic mining, and intensity of impacts in order to evaluate the best application of
remedy solutions. Figure 1-1 shows the extent of the CFROU (highlighted in yellow) and its three
remedial reaches as defined by the ROD, along with surrounding operable units on the Clark
Fork River and National Priorities List sites.

Historic mining, milling, and smelting activities in Butte and Anaconda resulted in heavy
metal (cadmium, copper, lead, and zinc) and arsenic contamination in the floodplain soils and
streambanks of the CFROU. Sources of metal contaminants of concern (COCs) in the CFROU are
tailings mixed with soil within the historic 100-year floodplain (the primary source),
contaminated surface water and shallow groundwater, contaminated instream sediments, and
contaminants in irrigation ditches adjacent to the CFROU [USEPA, 2004]. In 2008, a consent
decree was negotiated between the state of Montana, the U.S. Government, and the Atlantic
Richfield Company for cleanup of the CFROU [Montana v. AR, 2008; U.S.A. v. AR, 2008]. The
consent decree established that the state of Montana, through the Montana Department of
Environmental Quality (DEQ), would serve as lead agency to develop and implement the remedial
design, remedial actions, and operation and maintenance of the remedy for the CFROU [Montana
v. AR, 2008; U.S.A. v. AR, 2008].

Specific remediation standards were establishend in the CFROU ROD for surface water,
groundwater, and vegetation but not for other environmental media [USEPA, 2004]. In lieu of
specific standards, reference values have been adopted by DEQ for instream sediment,
geomorphology, periphyton, macroinvertebrates, and fish. DEQ has established this monitoring
program to assess the effectiveness of contaminant removal from remediation on attainment of
remediation standards or reference values. Data is collected to describe abiotic (surface water,
instream sediment, river geomorphology) and biotic (terrestrial vegetation, periphyton, aquatic
macroinvertebrate, and fish) conditions in the CFROU to evaluate if remediation standards or
reference values are met and evaluate if conditions are improving over time. Data collected in
2018 represents the eighth year of data collected for this monitoring program, which began in
2010.

Remedial work has focused on Reach A, the most upstream section of the CFROU, which is
closest to and most impacted by the contamination sources. This reach has been subdivided into
several phases that encompass approximately one to two mile sections of the Clark Fork River
and its adjacent floodplain. The following paragraphs provide a summary of remedial work
conducted in the CFROU to date.



Remediation activities in Phase 1 (Figure 1-2) of the CFROU began in 2013 and project
construction was completed in spring 2014. Revegetation in Phase 1 was completed in fall 2014.
Phase 1 consists of the upstream-most 1.6 river miles of the Clark Fork River, immediately
downstream from the Warm Springs Creek and Silver Bow Creek confluence. In total,
approximately 330,000 cubic yards of contaminated material was removed from a 60-acre project
area.

Remediation of Phase 2 (Figure 1-3) began in the summer of 2015 and construction was in
progress throughout the remainder of the year. Phase 2 consists of the river banks and floodplain
along a 1.9 river mile section (88 acres) of the Clark Fork River, immediately downstream from
Phase 1. Construction activities in Phase 2 were completed in 2016. Revegetation activities were
also completed in fall 2016. The volume of contaminated material removed from Phase 2 was
approximately 403,000 cubic yards.

Remedial plans for Phases 3A, 3B, and 4 (Figure 1-4) are currently in the design phase. These
phases together consist of a 4.5-mile river length and an accompanying floodplain area of 261
acres. Construction activities for Phase 3A are anticipated to begin within five years.

Remediation of Phases 5 and 6 (Figure 1-5) began in the summer of 2014 and construction was
in progress throughout 2015. Phases 5 and 6 consist of the river banks and floodplain along a 4.3
river mile section (125 acres) of the Clark Fork River, immediately downstream from Phase 4.
Construction and revegetation activities were completed in Phases 5 and 6 in 2016.

Remedial plans for Phase 7 (Figure 1-6) are currently in the design phase. Phase 7 consists of
a 1.9-mile river length and an accompanying floodplain area of approximately 84 acres.

Remedial plans for Phases 8 and 9 (Figure 1-7) are currently in the sampling and site
characterization phase. Phases 8 and 9 consist of a 5.1-mile river length and accompanying
floodplain area.

Remediation occurred in 2012 and 2015 in the “Eastside Road” pasture areas adjacent to
Phases 12 and 13 (Figure 1-8). This work consisted of removal of contaminated material from
pastures in an area of approximately 100 acres that had been flood irrigated with contaminated
water from the Clark Fork River. This project area is located outside the Clark Fork River
floodplain. Ongoing monitoring of vegetation establishment and weed control is being conducted
in the Eastside Road and pastures. That monitoring work is not described within this report.

Remedial plans for the “Arrowstone Park” area (Figure 1-9) in the town of Deer Lodge,
Montana are currently in the sampling and site characterization phase. The Arrowstone Park
project area consists of a 1.2-mile river length and accompanying floodplain area. The start date
for construction activities in the Arrowstone Park area is yet to be determined.

Remediation occurred in residential yards and the “Trestle” area of Deer Lodge, Montana in a
portion of Phasel4 (Figure 1-10). This work consisted of removal of contaminated material from
residential yards and a recreational area along the Clark Fork River in the City of Deer Lodge.



The work was completed in 2011 and approximately 10,000 cubic yards of contaminated soils
were removed.

Remedial work in Phases 15 and 16 was in the design phase in 2018 (Figure 1-11). These
phases together consist of a 2.6-mile river length and an accompanying floodplain area of
approximately 120 acres, which lie within the boundary of the Grant-Kohrs Ranch National
Historic Site. Construction activities began in these phases in 2019. A total estimated volume of
400,000 cubic yards of contaminated material will be removed.
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2.0 SURFACE WATER

2.1 INTRODUCTION

Performance goals were established in the CFROU ROD for surface water [USEPA, 2004].
The goal for surface water quality is for concentrations of all metal contaminants of concern
(COCs) to be below the concentrations identified in the CFROU ROD (Table 2-1). The remedy for
the Clark Fork River is expected to achieve these goals through the removal of contaminated
floodplain soils (i.e., “slickens”), in situ (i.e., on site) treatment of floodplain soils with relatively
low COC concentrations, and streambank stabilization. Additional removals of contaminated
floodplain materials, proposed as part of remediation, may reduce arsenic concentrations as well.
When the remediation activities are completed, surface water quality in the Clark Fork River is
expected to fully support the growth and propagation of coldwater fishes (e.g., salmonids) and
associated aquatic life. Surface waters will be monitored at specific locations along the Clark Fork
River. Performance goals must be met at each location for the remedial actions to be considered
successful.

This report evaluates progress toward attainment of surface water performance goals as
defined in the CFROU ROD (Table 2-1). Water chemistry data were collected in 2018 to evaluate
COC concentrations to make direct comparisons to relevant performance standards. In addition
to COC concentrations, data are collected to describe other water quality constituents which
influence the toxicity of metal contaminants or otherwise influence the ecology of the Clark Fork
River. Other water quality constituents described include total suspended sediment, common ion,
and nutrient concentrations and other physical properties of water (e.g., acidity).
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Table 2-1. Remediation performance goals for surface water in the Clark Fork River

Operable Unit [USEPA, 2004].

Performance Goal
Contaminant of Aquatic Life Standard? Human Health or
Concern ) Drinking Water
Chronic (ug/L) Acute (ng/L) Standard (ug/L)
Arsenic 150 340 10/182
Cadmium 0.25 2 5
Copper3 9 13 1,300
Lead 3.2 81 15
Zinc 119 119 2,100
2.2 METHODS

The purpose of the surface water monitoring program is to collect data describing the temporal
and spatial variation of metal and nutrient concentrations, and other physical properties of
surface water in the CFROU. These data provide a long-term record of environmental conditions
in the CFROU. As of 2018, nine years of CFROU surface water data (2010-2018) have been
collected under this monitoring program. This long-term record provides a dataset to evaluate the
effect of remediation on environmental conditions in the CFROU over time. Changes to the
surface water monitoring program have occurred over time and a record of these changes is
provided in the project sampling and analysis plan (SAP) [RESPEC, 2018a].

2.2.1 Monitoring Locations

Surface water was monitored at 15 CFROU sites in 2018 (Figure 2-1). The monitoring network
included seven sites in the Clark Fork mainstem* and eight sites on tributary streams (Figure
2-1; Table 2-2).

1 The aquatic life standards for cadmium, copper, lead, and zinc vary in relation to water hardness. The values
displayed in this table correspond to a water hardness of 100 mg/L.

2 The performance standard includes both the federal maximum contaminant level (MCL; 10 pg/L; dissolved
concentration) and the state of Montana standard (18 pg/L; total recoverable concentration).

3 Based on the federal ambient water quality criteria (USEPA [1986]; dissolved concentration).

4 One mainstem site (Clark Fork River near Drummond; CFR-84F) was only monitored for a small set of analytes
(i.e., field parameters, mercury, and methylmercury).
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2.2.1.1 Clark Fork River Mainstem

Each of the mainstem sample site locations were selected for a specific monitoring objective.
The five mainstem Clark Fork River monitoring sites in Reach A (Sites CFR-03A, CFR-07D, CFR-
11F, CFR-27H, and CFR-34) were included to provide a detailed spatial representation of
conditions in Reach A where the remedial work is occurring (Figure 2-1). Site CFR-34 was added
to the monitoring network in 2015 to monitor upcoming remedial work planned in Phases 15 and
16 (Figure 1-11). The Reach C site (Site CFR-116A) represents conditions in Reach C at the
downstream end of the Clark Fork River mainstem in the CFROU (Figure 2-1). Currently, no
remedial actions are planned for Reach C. One mainstem site is located downstream from the
Flint Creek tributary (Site CFR-84F) (Figure 2-1). Site CFR-84F is intended to assess the
influence of the Flint Creek inflow which typically has elevated mercury concentrations [Langer
et al.,, 2012; RESPEC, 2018b] on water quality in the mainstem.

2.2.1.2 Tributaries

Tributary site locations were selected to assess the significance of COC or nutrient loading
from sources outside the CFROU. Each tributary has one sample site located near the tributary
confluence with the Clark Fork River. Mill-Willow Creek and Silver Bow Creek also have
additional sites located further upstream in each tributary (Figure 2-1).

2.21.2.1 Silver Bow Creek

Silver Bow Creek is the upstream-most tributary of the Clark Fork River. Silver Bow Creek
historically was the primary source of COCs to the Clark Fork River [DEQ and USEPA, 1995]
but it has undergone extensive remediation since 1998 and COC concentrations are reduced
compared to historic levels [Sando et al., 2014; RESPEC, 2018c]. All streamflow from Silver Bow
Creek is captured by the Warm Springs Ponds and treated to reduce metal loading to the Clark
Fork River (see: www.cfrtac.org).

Three sample sites are included on Silver Bow Creek; Silver Bow Creek at Frontage Road (Site
SS-19) located immediately above the Warm Springs Ponds; Silver Bow Creek at the Pond 2
outfall (Site SBC-P2) located immediately below the primary spillway of the Warm Springs Ponds,
and Silver Bow Creek at Warm Springs (Site SS-25) located immediately below the confluence of
Silver Bow Creek and Mill-Willow Creek (Figure 2-1).

During some sample periods, Site SS-19 was sampled as part of the Streamside Tailings
Operable Unit monitoring program. Sample collection methods for Site SS-19 are described in the
SSTOU sampling and analysis plan [RESPEC, 2018a].

2.21.2.2 Mill-Willow Creek

Mill-Willow Creek is a tributary to Silver Bow Creek and flows into Silver Bow Creek
immediately downstream from the Warm Springs Pond outfall (Figure 2-1). Historically, Mill and
Willow Creeks joined Silver Bow Creek upstream from the Warm Springs Ponds. However,
because contaminant levels in Mill and Willow Creeks were low relative to Silver Bow Creek,
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streamflows from Mill and Willow Creek were routed around the Warm Springs Pond system
through a designed channel commonly referred to as the “Mill-Willow Bypass”. The Mill-Willow
Bypass was remediated between 1990 and 1995 to remove tailings and contaminated soils along
the stream channel and floodplain and to reduce toxic discharges to Silver Bow Creek and the
upper Clark Fork River (see: www.cfrtac.org).

Two sample sites are in Mill-Willow Creek: Sites MCWC-MWB and MWB-SBC (Figure 2-1).
Site MCWC-MWB is located at the upstream end of the Mill-Willow Bypass to demonstrate
background water quality conditions in Mill-Willow Creek. Site MWB-SBC is located near the
Silver Bow Creek confluence. Increases in contaminant concentrations between Sites MCWC-
MWB and MWB-SBC suggest that contaminant loading is occurring in the Mill-Willow Bypass
reach of Mill-Willow Creek.

2.21.2.3 Warm Springs Creek

The Clark Fork River mainstem begins at the confluence of Silver Bow Creek and Warm
Springs Creek (Figure 2-1). Warm Springs Creek is a major tributary to the Clark Fork River in
Reach A. Warm Springs Creek typically has relatively low nutrient concentrations and relatively
cool streamflows. Water chemistry in Warm Springs Creek is monitored at Site WSC-SBC (Figure
2-1).

2.2.1.2.4 Little Blackfoot River

The Little Blackfoot River is a major tributary to the Clark Fork River. The Little Blackfoot
River and Clark Fork River confluence is located at the boundary between CFROU Reach A and
Reach B (Figure 2-1). Water quality and quantity in the Little Blackfoot River may be influenced
by a variety of land uses including agriculture and irrigation in lower portions of the watershed
and abandoned mining in headwater portions of the watershed [Montana Engineer’s Office, 1959;
Lyden, 1987; Ingman, 2002; DEQ and USEPA, 2011; 2014]. Monitoring in the Little Blackfoot
River occurred at Site LBR-CFR-02 (Figure 2-1).

2.21.2.5 Flint Creek

Flint Creek enters the Clark Fork River near the boundary between Reach B and Reach C
(Figure 2-1). Flint Creek is a major source of mercury to the Clark Fork River [Langner et al.,
2012; RESPEC, 2018b]. Site FC-CFR monitors water chemistry in Flint Creek (Figure 2-1).
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Figure 2-1. Surface water sampling locations in the Clark Fork River Operable Unit.
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Table 2-2. Surface water sampling locations in the Clark Fork River Operable Unit.
Streamflows were measured at all sites which did not a have co-located U.S. Geological
Survey (USGS) streamflow gage.

Coi}gglsted Location (GPS
Site ID Site Location Streamflow coordinates, NAD 83)
Gage Latitude ‘ Longitude
Mainstem Sites
CFR-03A Clark Fork River near Galen 12323800 46.20877 -112.76740
CFR-07D Clark Fork River at Galen Road none 46.23725 -112.75302
CFR-11F Clark Fork River at Gemback Road none 46.26520 -112.74430
CFR-27H Clark Fork River at Deer Lodge 12324200 46.39796 -112.74283
CFR-34 gi?glgieFork River at Williams-Tavenner none 46.47119 112.72492
CFR-84F Clark Fork near Drummond 12331800 46.71204 -113.33137
CFR-116A Clark Fork at Turah 12334550 46.82646 -113.81424
Tributary sites

SS-195 Silver Bow Creek at Frontage Road none 46.12247 -112.80032
SBC-P2 Silver Bow Creek at Pond 2 outfall none 46.17840 -112.78190
SS-25 Silver Bow Creek at Warm Springs 12323750 46.18123 -112.77917
MCWC-MWB Mill-Willow Creek at Frontage Road none 46.12649 -112.79876
MWB-SBC Mill-Willow Bypass near mouth none 46.17839 -112.78270
WSC-SBC Warm Springs Creek near mouth 12323770 46.18041 -112.78592
LBR-CFR-026 Little Blackfoot River at Beck Hill Road none 46.53710 -112.72443
FC-CFR Flint Creek near mouth 12331500 46.62891 -113.15151

2.2.2 Monitoring Schedule

At least one monitoring event occurred during each calendar quarter of 2018. Each quarterly
monitoring event occurred near the end of each quarter. The first monitoring event (Q1) occurred
in the late winter from March 19-20. Three monitoring events were conducted in the second
quarter (Q2) to approximate the rising (Q2-Rising), peak (Q2-Peak), and falling (Q2-Falling)
portions of the spring runoff hydrograph. The Q2 monitoring events were conducted on May 9-10
(Q2-Rising), June 4-5 (Q2-Peak), and July 5-6 (Q2-Falling). The late summer (Q3) monitoring
event occurred from September 10-11. The late fall (Q4) monitoring event occurred from
November 26-27. During some monitoring periods, Site SS-19 was sampled on the following day
after sampling in the other CFROU sites was completed.

5In 2018, site SS-19 was sampled under the Streamside Tailings Operable Unit (SSTOU) monitoring program
four times per year.

6 Site LBR-CFR (GPS Location: 46.51964, -112.79312; co-located USGS gage: 12324590) was replaced by Site
LBR-CFR-02 in 2014.
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2.2.3 Monitoring Parameters

Surface water samples were analyzed for the parameters and analytes listed in Table 2-3.
Parameters and analytes were the same at all sites except for Sites FC-CFR and CFR-84F. At
Site FC-CFR, mercury and methylmercury concentrations were analyzed in addition to all other
analytes. At Site CFR-84F, a surface water sample was collected but only analyzed for mercury
and methylmercury concentrations. All parameters listed in Table 2-3 were monitored as well as
some additional parameters as described in RESPEC [2018a]. Specific conductivity was not
measured in Q4 due to instrument malfunction.

Eight monitoring stations in the DEQ Clark Fork River monitoring network were co-located
with active U.S. Geological Survey (USGS) streamflow gauging stations (Table 2-2). U.S.
Geological Survey streamflow records were accessed and included in this report. Streamflows at
monitoring stations without co-located U.S. Geological Survey gages were measured manually.

Table 2-3. Sampling parameters and analytes for surface water monitoring of the Clark
Fork River Operable Unit.

Parameter Analytes

Metal concentrations (total

. Arsenic, cadmium, copper, lead, zinc, mercury, methylmercur
recoverable and dissolved)? ’ » COPPet, ’ ’ ¥ y y

Nitrogen (total nitrogen, nitrate plus nitrite, ammonia8), and

Nutrient concentrations phosphorus (total)

Common ion concentrations Sulfate, chloride, alkalinity, bicarbonate, magnesium, potassium,
(total) sodium

Total suspended sediment (TSS) concentration, hardness, water
Field parameters temperature, pH, specific conductivity, dissolved oxygen (DO)
concentrations, turbidity

2.2.4 Sample Collection and Analysis

Sample collection, analysis, and quality assurance procedures were described in the quality
assurance project plan [Atkins, 2013]. Methods generally followed standard operating procedures
(SOPs) developed for the Clark Fork River [AR, 1992]. Field sampling procedures were in
accordance with DEQ [2012a] and followed “clean hands/dirty hands” procedures to minimize
sample contamination as described in USGS [2006]°. Composited surface water samples were

7 At CFR-84F, no nutrient or metal concentrations were measured except mercury and methylmercury. At Site
FC-CFR, mercury and methylmercury were measured in addition to all other analytes.

8 Ammonia concentrations were only measured in the Silver Bow Creek sites in 2018.

9 We deviated from the USGS [2006] protocols to minimize sample contamination (Section 4.0.2) in two regards.
First, we did not collect samples sequentially in the order of least to greatest potential for contamination.
Second, samples were processed outside the sampling vehicles, rather than within an enclosed space.
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collected using width-depth integration according to methods described in USGS [2006]. When
streamflows were high and samples could not be safely collected by wading, samples were
collected with the aid of a crane mounted D-95 sampler operated from road bridges. Field
parameters (water temperature, pH, dissolved oxygen concentration, and conductivity) were
measured during each monitoring event with a field multimeter (YSI Professional Plus or YSI
556). Turbidity was measured with a field turbidity meter (Hach Model 2100P Portable
Turbidimeter). Streamflows were measured using either a portable electromagnetic streamflow
meter (Marsh-McBirney Flo-Mate 2000) or an acoustic doppler current profiler (Teledyne
StreamPro). Calibration methods for field meters, data recording and handling methods, and
quality assurance and quality control procedures are described in the quality assurance project
plan [Atkins, 2013]. Samples were analyzed by Energy Laboratories (Helena, Montana).
Requested laboratory analysis procedures for each analyte are presented in Table 2-4.

Table 2-4. Analytes, methods, and reporting limits for surface water samples in the
Clark Fork River Operable Unit. All samples were analyzed by Energy Laboratories in

Helena, Montana.

Requested Requested Holding
Analyte Method Reporting Time Bottle | Preservative
Limit (mg/L)° (days)
Water Samples - Physical Properties and Inorganics
Solids, Total Suspended (at 105C) A 2540D 1 7 H]l)II;E
Alkalinity, Total (as CaCO3) A 2320 B 4 14
Alkalinity, Bicarbonate (as HCO3) A 2320 B 4 14 500 4+2C
Chloride EPA 300.0 1 28 mL
Sulfate EPA 300.0 1 28 HDPE
Hardness (as CaCO3) A 2340 B 1 180
Water Samples — Nutrients
Nitrogen, Ammonia (as N) EPA 350.1 0.05 4+2C
28 H2S04 to
Nitrogen, Nitrate-Nitrite (as N) EPA 353.2 0.02 pH<2,
250
. L 4+2C
Nitrogen, Total A 4500 N-C 0.05 30 HDPE 4+2C
H2S04 to
Phosphorus, Total EPA 365.1 0.003 28 pH<2,
4+2C
Water Samples - Dissolved Metals (0.45 um filtered)
Arsenic EPA 200.8 0.001
Cadmium EPA 200.8 0.00003 250 HNOS3
Copper EPA 200.8 0.001 180 mL to pH <2
Lead EPA 200.8 0.0003 HDPE
Zinc EPA 200.8 0.008
Water Samples - Total Recoverable Metals
Tgtal Recoverable Metals EPA 2002
Digestion
Arsenic EPA 200.8 0.001 180 HNO3
Cadmium EPA 200.8 0.00003 to pH <2

10 Requested reporting limits are either the required reporting limit of DEQ [2012a] or DEQ [2014], or the lowest
reporting limit previously provided by the analytical laboratory, whichever is lower.
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Requested Requested Holding
Analyte Method Reporting Time Bottle | Preservative
Limit (mg/L)° (days)
Calcium EPA 200.7 1
Copper EPA 200.8 0.001
Lead EPA 200.8 0.0003 250
Magnesium EPA 200.7 1 mL
Potassium EPA 200.7 1 HDPE
Sodium EPA 200.7 1
Zinc EPA 200.8 0.008
250
Mercury EPA 245.1 0.000005 28 mL toI—g;I-IOSZ
HDPE ’
250
Methylmercury EPA 1630 0.05 ng/L 28 mL HCI to pH <2,
FLPE

2.2.5 Data Analysis

Data analysis approaches included evaluation of remedial performance goal exceedances (for
COCs) or relevant regulatory standards (for non-COC constituents) and evaluation of spatial and
temporal trends.

Exceedances were assessed by comparing constituent concentrations to the relevant
performance goal or regulatory standard. For some COCs and for ammonia concentrations, the
relevant goal or standard is based on site- and time-specific conditions (e.g., hardness-based
standards; DEQ [2017] which were measured concomitantly with each sample collected. Some
performance goals and regulatory standards assume that the measured constituent concentration
will be consistent over a specific period. For example, the chronic aquatic life standard is typically
based on 96-hour mean concentrations [DEQ, 2017]. However, in this monitoring program analyte
concentrations were measured at a specific point in time and mean concentrations over time are
unknown. Therefore, assessments of performance goal or regulatory standard exceedances
assume that the measured concentration was representative of the required period as it relates
to each specific goal or standard. Boxplots were created to summarize data collected in this
monitoring year and to evaluate spatial trends. Statistics summarized in each boxplot include the
median (midline of each box), quartiles (ends of each box), outlier extent (whiskers which extend
1.5 times the interquartile range or to the most extreme observation if no observations extend
beyond 1.5 times the interquartile range), and outliers (circles above or below the whiskers which
are any observations more than 1.5 times the interquartile range). Boxplots were only generated
for data with more than five observations. Temporal trends were also evaluated (for COCs)
plotting all observations in scatterplots at each site for the period of record.

Scatterplots were created to summarize all data collected at each monitoring site since
monitoring began in 2010, and to evaluate evidence of monotonic (increasing or decreasing)
trends. Some constituent concentrations were below the method detection limits and therefore
the precise concentration was unknown. In those cases, values were substituted at half the
method detection limit to generate scatterplots and boxplots and to calculate summary statistics
(e.g., medians).
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2.2.6 Data Validation

Data quality objectives (DQOs) were established in the CFROU monitoring project quality

» 3 bl 3

assurance project plan (QAPP) for data “representativeness”, “comparability”, “completeness”,
“sensitivity”, “precision”, “bias”, and “accuracy” [Atkins, 2013]. Methods for field and laboratory
quality assurance and quality control (QA/QC) procedures are also described in detail in the
project QAPP. A completed QA/QC checklist, summary tables of field duplicate and field blank

results, and assessments of data quality objectives are included in Appendix A.

2.3 RESULTS

2.3.1 Streamflows

Streamflows in 2018 are depicted for each CFROU site with a co-located USGS streamflow
gage: Silver Bow Creek at Warm Springs (USGS 12323750) (Figure 2-2), Warm Springs Creek at
Warm Springs (USGS 12323770) (Figure 2-3), Clark Fork River near Galen (USGS 12323800)
(Figure 2-4), Clark Fork River at Deer Lodge (USGS 12324200) (Figure 2-5), Flint Creek (USGS
12331500) (Figure 2-6), Clark Fork River near Drummond (USGS 12331800) (Figure 2-7), and
Clark Fork River at Turah (USGS 12334550) (Figure 2-8).

Streamflows during the spring of 2018 were approximately normal (compared to the long-term
medians) at most sites, however the spring runoff was substantial and the large runoff subsidized
streamflows throughout the remainder of the season. At most sites, the spring runoff period was
substantially longer in duration and had a substantially higher overall magnitude compared to
the long-term trend. Nearly all sites had peak, or near peak, streamflows between mid-May and
early June followed by a brief drop in flows in mid-June and then a second major increase to peak
or near-peak levels in late-June. Streamflows during the summer and fall were also generally
well above normal levels throughout the remainder of 2018. However, streamflows in Silver Bow
Creek at Warm Springs dipped below the long-term median several times from August to October
(Figure 2-2).
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Figure 2-2. Hydrograph for Silver Bow Creek at Warm Springs, 2018.
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Figure 2-3. Hydrograph for Warm Springs Creek at Warm Springs, 2018.
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Figure 2-4. Hydrograph for Clark Fork River near Galen, 2018.
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Figure 2-5. Hydrograph for Clark Fork River at Deer Lodge, 2018.
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Figure 2-6. Hydrograph for Flint Creek, 2018.
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Figure 2-7. Hydrograph for Clark Fork River near Drummond, 2018.
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Figure 2-8. Hydrograph for Clark Fork at Turah Bridge, 2018.
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2.3.2 Field Parameters

2.3.2.1 Water Temperature

At the time samples were collected in 2018, Clark Fork River mainstem water temperatures
ranged from 0-17.8 C (Figure 2-9). The highest maximum water temperatures occurred in Reach
A during the Q2-Falling or Q3 sample periods.

Water temperatures in the Clark Fork River tributaries ranged from 0-19.7 C(Figure 2-10).
Comparisons of water temperatures among tributaries are confounded by variation in sample
timing during the day, particularly during warm periods when diel temperature swings may be
substantial (at least 10 C).
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Figure 2-9. Boxplots of surface water temperatures in the Clark Fork River mainstem by river
mile, 2018.
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Figure 2-10. Boxplots of surface water temperatures in tributaries of the Clark Fork River, 2018.
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2.3.2.2 pH

Clark Fork River mainstem pH ranged from 6.47-8.99 in 2018 (Figure 2-11). Potential water
discharge restrictions could occur in the mainstem Clark Fork River between the Cottonwood
Creek confluence (at Deer Lodge) and Little Blackfoot River confluence when pH exceeds 8.5 as
this stream reach is designated as C-1 for water-use classification stream. One site is sampled in
that reach (Site CFR-34; Clark Fork River at Williams-Tavenner Bridge) and pH at Site CFR-34
ranged from 7.74-8.59 in 2018.

In the Clark Fork River tributaries, pH ranged from 7.41-10.53 in 2018 (Figure 2-12). Potential
water discharge restrictions could occur in the Mill-Willow Creek drainage (designated as a B-1
water-use classification stream; ARM 17.30.607) when pH exceeds 8.5. In the Mill-Willow Creek
sites, pH was below 8.5 during all sample periods except Q3 when Site MWB-SBC had a pH of
8.76. Potential water discharge restrictions could occur in Silver Bow Creek (designated as an I
water-use classification stream; ARM 17.30.607) when pH exceeds 9.5. In Silver Bow Creek at
the pond 2 outfall (Site SBC-P2), pH exceeded 9.5 during the Q3 sample period.

30



11

10

pH
9
|
]
O

| | | | | | |
0 20 40 60 80 100 120
River Mile

Figure 2-11. Boxplots of pH in the Clark Fork River mainstem by river mile, 2018.
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Figure 2-12. Boxplots of pH in tributaries of the Clark Fork River, 2018.
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2.3.2.3 Conductivity

Conductivity in the Clark Fork River mainstem ranged from 160-521 microsiemens per
centimeter (uS/cm) in 2018 (Figure 2-13). Annually, conductivity varied by 200 pS/cm or more at
each site and was generally highest during Q1 (Figure 2-13). Longitudinally, median conductivity
increased at each mainstem site from near Galen (Site CFR-03A) to Gemback Road (Site CFR-
11F) and then gradually decreased downstream to Turah (Site CFR-116A) (Figure 2-13).

In the Clark Fork River tributaries, conductivity ranged from 109-568 puS/cm in 2018 (Figure
2-14). In Silver Bow Creek, median conductivity was similar between sites above (at Frontage
Road; Site SS-19) and below (at Pond 2 outfall; Site SBC-P2) the Warm Springs Ponds (Figure
2-14). However, mean conductivity increased sharply (from 174 pS/cm to 299 uS/cm) in Mill-
Willow Creek between sites above (at Frontage Road; Site MCWC-MWB) and below (near mouth,;
Site MWB-SBC) the Mill-Willow Bypass.

Conductivity was not measured at any sites in Q4 due to instrument malfunction.
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Figure 2-13. Boxplots!! of conductivity in the Clark Fork River mainstem by river mile, 2018.

11 Boxplots were not generated at each site in this figure because there were fewer than six observations per site.
These boxplots were generated using the R statistical software package ‘ggplot2’ [Wickham et al., 2019] with
the “bplot” function. The bplot function does not create box and whiskers for any sample groups with less than
six observations. In lieu of boxplots, each individual observation is depicted. The reason that there were fewer
than six observation is because specific conductance was not measured in Q4 2018 due to instrument
malfunction.
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Figure 2-14. Boxplots of conductivity in tributaries of the Clark Fork River, 2018.
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2.3.2.4 Dissolved Oxygen

Dissolved oxygen concentrations in the Clark Fork River mainstem ranged from 8.4-16.6 mg/L
in 2018 (Figure 2-15). Most sites had annual variance of 5 mg/L or more (Figure 2-15).

In the Clark Fork River tributaries, dissolved oxygen concentrations ranged from 8.2-16.7
mg/L in 2018 (Figure 2-16). All dissolved oxygen concentrations measured in the CFROU in 2018
were compliant with the most restrictive freshwater aquatic life standard for dissolved oxygen
DEQ [2017]12.
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Figure 2-15. Boxplots of dissolved oxygen concentrations at mainstem sampling sites in the
Clark Fork River Operable Unit, 2018.

12 The most restrictive dissolved oxygen standard is the 1-day minimum for waters classified as A-1, B-1, B-2, C-
1, or C-2 where early life stages of fish are present (8.0 mg/L).
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Figure 2-16. Boxplots of dissolved oxygen concentration at tributary sampling sites in the Clark

Fork River Operable Unit, 2018.

37



2.3.2.5 Turbidity

Turbidity in the Clark Fork River mainstem ranged from 1.2-75 nephelometric turbidity units
(NTU) in 2018 (Figure 2-17). Turbidity generally increased sequentially at each downstream
mainstem site (Figure 2-17). Turbidity throughout the CFROU was generally highest in Q2.

In the Clark Fork River tributaries, turbidity ranged from 1.0-51 mg/L in 2018 (Figure 2-18).
The highest tributary turbidity measurement occurred in the Little Blackfoot River during the
Q2-Rising sample event.

40 50 80
|

Turbidity (NTUU)
30
|

10

| | | | | | |
0 20 40 50 80 100 120

River Mile

Figure 2-17. Boxplots of turbidity at mainstem sampling sites in the Clark Fork River Operable
Unit, 2018.13

13 One sample collected from CFR-116A on May 9, 2018 with a turbidity of 75.4 NTU is not depicted in this figure.
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Figure 2-18. Boxplots of turbidity at tributary sampling sites in the Clark Fork River Operable

Unit, 2018.
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2.3.3 Total Suspended Sediment

Total suspended sediment concentrations in the Clark Fork River mainstem in 2018 ranged
from 2-163 mg/L (Figure 2-19). Median concentrations increased progressively at each
downstream site in the mainstem through Reach A and decreased slightly at Turah in Reach C
(Figure 2-19).

Total suspended sediment concentrations in the Clark Fork River tributaries ranged from 1-
71 mg/L in 2018 (Figure 2-20). The highest concentration occurred in the Little Blackfoot River
during the Q2-Rising sample event.
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Figure 2-19. Boxplots of total suspended sediment concentrations at mainstem sampling sites in
the Clark Fork River Operable Unit, 2018.
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Figure 2-20. Boxplots of total suspended sediment concentrations at tributary sampling sites in

the Clark Fork River Operable Unit, 2018.
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2.3.4 Common lons

2.3.4.1 Hardness

Water hardness in the Clark Fork River mainstem in 2018 ranged from 76-232 mg/L (Figure
2-21). Median water hardness in the mainstem tended to increase at each site downstream to
Gemback Road (Site CFR-11F), then leveled off downstream through Reach A (to Site CFR-34),
and decreased downstream to Turah (Site CFR-116A) (Figure 2-21). Hardness in the mainstem
would be classified between “moderately hard” and “very hard”!4.

Water hardness in the Clark Fork River tributaries in 2018 ranged from 45-260 mg/L (Figure
2-22). Median hardness was lowest in Mill-Willow Creek at Frontage Road (Figure 2-22). In the
other tributaries median hardness was similar except for the Silver Bow Creek sites which had
slightly higher hardness (Figure 2-22). Between Mill-Willow Creek sites above (at Frontage Road,
Site MCWC-MWB) and below (near mouth; Site MWB-SBC) the Mill-Willow Bypass median
water hardness nearly doubled (Figure 2-22). Hardness levels in the tributaries would be
classified as ranging from “soft” to “very hard”.

14 Hardness classifications: 0-60 mg/L is “soft”; 61-120 mg/L is “moderately hard”; 121-180 mg/L is “hard”; and
more than 180 mg/L is “very hard” [USGS, 2015].
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Figure 2-21. Boxplots of water hardness at mainstem sampling sites in the Clark Fork River
Operable Unit, 2018.
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Figure 2-22. Boxplots of water hardness at tributary sampling sites in the Clark Fork River

Operable Unit, 2018.
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2.3.4.2 Alkalinity and Bicarbonate

In 2018, alkalinity in the Clark Fork River ranged from 61-170 mg/L (Figure 2-23) and from
45-190 mg/L in the tributaries (Figure 2-24). Bicarbonate alkalinity ranged from 73-190 mg/L in
the mainstem (Figure 2-25) and from 31-230 mg/L in the tributaries (Figure 2-26). Alkalinity and
bicarbonate alkalinity were generally lowest during runoff periods and highest during low water

periods.
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Figure 2-23. Boxplots of alkalinity at mainstem sampling sites in the Clark Fork River Operable
Unit, 2018.
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Figure 2-24. Boxplots of alkalinity at tributary sampling sites in the Clark Fork River Operable

Unit, 2018.
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Figure 2-25. Boxplots of bicarbonate alkalinity at mainstem sampling sites in the Clark Fork
River Operable Unit, 2018.
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Figure 2-26. Boxplots of bicarbonate alkalinity at tributary sampling sites in the Clark Fork

River Operable Unit, 2018.
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2.3.4.3 Sulfate

Sulfate concentrations in the Clark Fork River mainstem in 2018 ranged from 14-100 mg/L
(Figure 2-27). Median sulfate concentrations increased at each of the first three mainstem sites
and then decreased at each site downstream to Turah (Site CFR-116A) (Figure 2-27). The lowest
median sulfate concentrations were observed at Turah. Seasonally, sulfate concentrations tended
to be highest during the low water sample periods and lowest during runoff periods.

Sulfate concentrations in the Clark Fork River tributaries in 2018 ranged from 6-153 mg/L
(Figure 2-28). As in the mainstem, sulfate concentrations were seasonal and generally highest
during low water periods and lowest during runoff periods in the tributaries. Between Silver Bow
Creek sites above (at Frontage Road; Site SS-19) and below (at Pond 2 outfall; Site SBC-P2) the
Warm Springs Ponds there was a modest increase in median sulfate concentrations (Figure 2-28).
However, between Mill-Willow Creek sites above (at Frontage Road; Site MCWC-MWB) and
below (near mouth; Site MWB-SBC) the Mill-Willow Bypass median sulfate concentrations
increased by approximately five times (Figure 2-28). Sulfate concentrations were relatively low
(i.e., less than 50 mg/L) in other tributary sites (Figure 2-28).
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Figure 2-27. Boxplots of sulfate concentrations at mainstem sampling sites in the Clark Fork
River Operable Unit, 2018.
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Figure 2-28. Boxplots of sulfate concentrations at tributary sampling sites in the Clark Fork

River Operable Unit, 2018.
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2.3.5 Nutrients

2.3.5.1 Total Nitrogen

Total nitrogen concentrations in the Clark Fork River mainstem in 2018 ranged from 0.19-
0.74 mg/Li (Table 2-5). Median concentrations increased at each Reach A site downstream to
Williams-Tavenner Bridge at river mile 34 (Site CFR-34) and then decreased downstream at
Turah (Figure 2-29). All mainstem sites except Site CFR-03A had median concentrations above
the total nitrogen standard (Figure 2-29) although that standard only technically applied to the
Q2-Falling and Q3 samples. In Q2-Falling and Q3, the mainstem samples from Site CFR-27H
and Site CFR-34 exceeded the standard (Table 2-5).

Total nitrogen concentrations in the Clark Fork River tributaries in 2018 ranged from 0.12-
1.92 mg/L (Table 2-5). All Silver Bow Creek samples in 2018 exceeded the total nitrogen standard
during the Q2-Falling and Q3 sample periods (Figure 2-30). In addition, the total nitrogen
samples from Flint Creek in Q2-Falling and Q3 also exceeded the total nitrogen standard (Table
2-5). Concentrations in Silver Bow Creek above the Warm Springs Ponds (at Frontage Road; Site
SS-19) were substantially higher than either site downstream from the ponds (Figure 2-30).
Concentrations in the two Mill-Willow Creek sites were similar (Figure 2-30).
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Table 2-5. Total nitrogen concentrations (mg/L) at Clark Fork River Operable Unit
monitoring stations, 2018.

Sample Period
Site ID Site Location Q2
Q1 Q3 Q4
Rising | Peak | Falling
Mainstem sites
CFR-03A Clark Fork River near Galen 0.38 0.50 0.31 0.25 0.23 | 0.22
CFR-07D Clark Fork River at Galen Road 0.45 0.57 0.34 0.30 0.28 | 0.30
CFR-11F Clark Fork River at Gemback Road 0.41 0.57 0.36 0.29 0.26 | 0.32
CFR-27TH Clark Fork River at Deer Lodge 0.50 0.72 0.41 0.34 0.37 | 0.42
CFR-34 giﬁigﬁig’ge: at Williams- 0.51 0.74 0.46 0.37 | 0.36 | 0.43
CFR-116A Clark Fork River at Turah 0.45 0.62 0.34 0.30 0.19 | 0.19
Tributary sites
SS-19 Silver Bow Creek at Frontage Road 1.92D 0.67 0.43 0.56 0.84 | 0.99
SBC-P2 Silver Bow Creek at Pond 2 outfall 0.70 0.45 0.50 0.59 | 0.33
SS-25 Silver Bow Creek at Warm Springs 0.55 0.51 0.34 0.36 0.39 | 0.30
ﬁ‘(]}v\gc Mill-Willow Creek at Frontage Road 0.18 0.52 0.22 0.18 0.20 | 0.23
MWB-SBC Mill-Willow Bypass near mouth 0.18 0.47 0.21 0.24 0.21 0.24
WSC-SBC Warm Springs Creek near mouth 0.12 0.47 0.19 0.15 0.15 | 0.15
ESR-CFR- Iéi(;c;ge Blackfoot River at Beck Hill 015 0.49 0.34 0.21 015 | 0.08
FC-CFR Flint Creek near mouth 0.39 0.70 0.33 0.32 0.29 | 0.39
Not sampled.
ND Not detected at method detection limit.
D Result obtained from analysis of diluted sample.

Exceeds Clark Fork River total nitrogen standard (0.30 mg/L; applies June 21 to September
21; ARM 17.30.631) and Middle Rockies Ecoregion total nitrogen standard (also 0.30 mg/L;
applies July 1 to September 30; DEQ [2014]).
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Figure 2-29. Boxplots of total nitrogen concentrations (mg/L) at Clark Fork River mainstem
monitoring stations, 2018. Horizontal line represents total nitrogen standard [DEQ, 2014].
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Figure 2-30. Boxplots of total nitrogen concentrations (mg/L) at Clark Fork River tributary
monitoring stations, 2018. Horizontal line represents total nitrogen standard [DEQ, 2014].
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2.3.5.2 Nitrate Plus Nitrite Nitrogen

Nitrate plus nitrite nitrogen concentrations in the Clark Fork River mainstem in 2018 ranged
from <0.02-0.24 mg/L (Table 2-6). In the mainstem, median concentrations were highest at
Williams-Tavenner Bridge (Site CFR-34) and lowest near Galen (Site CFR-03A) (Figure 2-31).

Nitrate plus nitrite nitrogen concentrations in the Clark Fork River tributaries in 2018 ranged
from <0.02-0.77 mg/L (Table 2-6). In the tributaries, all sites except Silver Bow Creek at Frontage
Road (Site SS-19), as well as the other Silver Bow sites (Sites SBC-P2 and SS-25) during Q1, had
concentrations at or below 0.17 mg/LL (Table 2-6). In Silver Bow Creek at Frontage Road,
concentrations were at times (e.g., Q1, Q3, Q4) substantially higher than any other sites in the
CFROU. However, during high water periods (Q2), concentrations at Site SS-19 were similar to
other sites (Figure 2-31; Figure 2-32).

Table 2-6. Nitrate plus nitrite nitrogen concentrations (mg/L) at Clark Fork River
Operable Unit monitoring stations, 2018.

Sample Period

Site ID Site Location Q2
Q1 Q3 | Q4
Rising ‘ Peak ‘ Falling
Mainstem Sites
CFR-03A Clark Fork River near Galen 0.18 0.03 0.014Y 0.019Y 0.03 | 0.05
CFR-07D Clark Fork River at Galen Road 0.23 0.06 0.03 0.03 0.06 | 0.14
CFR-11F E};’g‘ Fork River at Gemback 0.14 0.05 0.02 0.02 | ND | 0.14
CFR-27H Clark Fork River at Deer Lodge 0.20 0.07 0.03 0.05 0.11 | 0.24
CFR-34 Clark Fork River at Williams- 0.19 0.09 0.05 0.07 | 0.10 | 0.23
Tavenner Bridge

CFR-116A Clark Fork River at Turah 0.09 0.05 0.03 0.03 ND | 0.06

Tributary sites

Silver Bow Creek at Frontage

SS-19 0.77 0.08 0.12 0.16 0.55 | 0.77

Road
SBC-P2 Silver Bow Creek at Pond 2 outfall 0.34 ND ND ND ND
SS-25 Silver Bow Creek at Warm Springs 0.25 0.03 ND 0.011Y ND | 0.03
MCWC-MWB I\R/[;i'iwmow Creek at Frontage 0.04 0.03 | 00177 | 0.0197 | 0.04 | 0.09
MWB-SBC Mill-Willow Bypass near mouth ND ND 0.0147 0.03 0.04 | 0.10
WSC-SBC Warm Springs Creek near mouth 0.06 0.05 0.04 0.04 0.09 | 0.10
LBR-CFR-02 Eﬁ;ﬁe Blackfoot River at Beck Hill | o o115 | Np | 0.018 | 0.0117 | ND | ND
FC-CFR Flint Creek near mouth 0.07 0.04 0.03 0.03 0.03 | 0.17
Not sampled.
ND Not detected at method detection limit.

Estimated because: (1) result is between method detection limit and analytical reporting
dJ limit, or (2) relative percent difference of associated field sample and duplicate pair was
above project-specific data quality objective (25%).
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Figure 2-31. Boxplots of nitrate plus nitrite nitrogen concentrations (mg/L) at Clark Fork River
mainstem monitoring stations, 2018.
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Figure 2-32. Boxplots of nitrate plus nitrite nitrogen concentrations (mg/L) at Clark Fork River

tributary monitoring stations, 2018.
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2.3.5.3 Total Ammonia

Ammonia concentrations were measured in the Silver Bow Creek sites in 2018 (Sites SS-19,
SBC-P2, and SS-25). One sample (Silver Bow Creek at Frontage Road; Site SS-19) had an
ammonia concentration of 0.45 mg/L in Q1; all other samples had concentrations below the
method detection limit (0.05 mg/L).

2.3.5.4 Total Phosphorus

Total phosphorus concentrations in the Clark Fork River mainstem in 2018 ranged from 0.014-
0.228 mg/L (Table 2-7). Median total phosphorus concentrations were highest at the Williams-
Tavenner Bridge site at river mile 34 (Site CFR-34) (Figure 2-33). At all sites in the mainstem,
median total phosphorus concentrations in 2018 were above the total phosphorus Clark Fork
River-specific standard (Figure 2-33) although that standard only technically applied to the Q2-
Falling and Q3 samples. All mainstem sites had concentrations exceeding the Middle Rockies
Ecoregion-specific standard during the Q2-Falling sample period (Table 2-7). In Q3, the samples
from Sites CFR-07D, CFR-11F, CFR-27H, and CFR-34 all exceeded the Clark Fork River-specific
standard (Table 2-7).

Total phosphorus concentrations in the Clark Fork River tributaries in 2018 ranged from
0.0015-0.280 mg/L (Table 2-7). All Silver Bow Creek samples, except one from the Warm Springs
site in Q1, had concentrations exceeding the Middle Rockies Ecoregion-specific standard,
although that standard technically only applied during Q3 (Table 2-7). Median concentrations in
Silver Bow Creek above the Warm Springs ponds (at Frontage Road; Site SS-19) were higher than
the concentrations in Silver Bow Creek immediately below the ponds (at Pond 2 Outfall; Site
SBC-P2) and at Warm Springs (Figure 2-34). Concentrations in the two Mill-Willow Creek sites
were similar (Figure 2-34). In Q3, concentrations in Flint Creek exceeded the Middle Rockies
Ecoregion-specific standard (Table 2-7).
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Table 2-7. Total phosphorus concentrations (mg/L) at Clark Fork River Operable Unit
monitoring stations, 2018.

Sample Period
Site ID Site Location Q2
Q1 Q3 Q4
Rising \ Peak \ Falling
Mainstem sites
CFR-03A Clark Fork River near Galen 0.020 0.081 0.061 0.051 0.018 | 0.022
CFR-07D Clark Fork River at Galen Road 0.027 0.113 0.062 0.052 0.023 | 0.019
CFR-11F Clark Fork River at Gemback Road 0.032 0.123 0.075 0.055 0.023 | 0.025
CFR-27H Clark Fork River at Deer Lodge 0.048 0.208 0.101 0.067 0.023 | 0.029
CFR-34 giﬁ:ﬁ;ﬁﬁg at Williams- 0.066 | 0228 | 0.110 | 0.077 | 0.029 | 0.034
CFR-116A Clark Fork River at Turah 0.070 0.218 0.090 0.056 0.014 | 0.024
Tributary sites
SS-19 Silver Bow Creek at Frontage Road 0.280 0.217 0.126 0.115 0.077 | 0.280
SBC-P2 Silver Bow Creek at Pond 2 outfall 0.033 0.115 0.108 0.097 | 0.044
SS-25 Silver Bow Creek at Warm Springs 0.028 0.081 0.080 0.077 0.060 | 0.037
ﬁ\?v\gc Mill-Willow Creek at Frontage Road 0.021 0.110 0.036 0.038 0.022 | 0.034
MWB-SBC Mill-Willow Bypass near mouth 0.019 0.077 0.036 0.034 0.014 | 0.017
WSC-SBC Warm Springs Creek near mouth 0.0015Y 0.090 0.026 0.018 0.009 | 0.010
IO‘SR'CFR' llgif Blackfoot River at Beck Hill 0.020 | 0.151 | 0.057 | 0.033 | 0.029 | 0.020
FC-CFR Flint Creek near mouth 0.064 0.155 0.074 0.069 0.049 | 0.048
Not sampled.
ND Not detected at method detection limit.

Exceeds the Middle Rockies Ecoregion total phosphorus standard (0.030 mg/L; applies July 1 to

September 30; DEQ [2014].

Exceeds Clark Fork River total phosphorus standard (0.020 mg/L; applies to mainstem sites
from June 21 to September 21; ARM 17.30.631).

60




0.20 025 0.30
| | |

Total phosphorus (mgflL)
015
|

0.05 0.10
| |
T+
H T H
HT—— F+—

0.00
[

| | | | | | |
0 20 40 60 80 100 120

River Mile

Figure 2-33. Boxplots of total phosphorus concentrations (mg/L) at Clark Fork River mainstem
monitoring stations, 2018. Horizontal lines represent standards specific to the Clark Fork River
(dashed line; ARM 17.30.631) and the Middle Rockies Ecoregion (solid line; DEQ [2014].
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Figure 2-34. Boxplots of total phosphorus concentrations (mg/L) at Clark Fork River tributary
monitoring stations, 2018. Horizontal lines represent standards specific to the Clark Fork River
(dashed line; ARM 17.30.631) and the Middle Rockies Ecoregion (solid line; DEQ [2014].
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2.3.6 Contaminants of Concern

2.3.6.1 Arsenic

In the Clark Fork River mainstem in 2018, dissolved arsenic concentrations ranged from 0.005-
0.027 mg/L (Table 2-8) and total recoverable concentrations ranged from 0.001-0.052 mg/L (Table
2-9). Exceedances of the dissolved arsenic performance goal occurred at all Reach A sites (i.e.,
Sites CFR-03A, CFR-07D, CFR-11F, CFR-27H, and CFR-34) during all Q2 and Q3 sample
periods, and also occurred at Site CFR-11F during the Q1 sample period and Site CFR-116A
during the Q2-Peak sample period (Table 2-8). Exceedances of the total recoverable arsenic
performance goal occurred in all Reach A sites except near Galen (Site CFR-03A) during all Q2
sample periods (Table 2-9). Total recoverable arsenic only exceeded the standard at Site CFR-03A
during the Q2-Rising sampling period (Table 2-9).

Longitudinally in 2018, mainstem Reach A sites (i.e., sites sampled between river mile 3 and
42) appeared to have substantially higher median arsenic concentrations compared to
concentrations at Turah (river mile 116) (Figure 2-35; Figure 2-36). Concentrations tended to
increase (and become more variable) with distance downstream through Reach A (Figure 2-35;
Figure 2-36).

Dissolved and total recoverable arsenic concentrations at each Clark Fork River mainstem site
were generally similar in 2018 compared to prior monitoring years, although concentrations at
most sites were relatively high during Q2 2018, particularly during the Q2-Rising and Q2-Peak
sample periods (Figure 2-37; Figure 2-38). Over the period of monitoring at these mainstem sites,
there do not appear to be any discernable temporal trends at these sites in either dissolved or
total recoverable arsenic concentrations given the variability in these data (Figure 2-37; Figure
2-38).

In the Clark Fork River tributaries in 2018, dissolved arsenic concentrations ranged from
0.004-0.042 mg/L (Table 2-8) and total recoverable concentrations ranged from 0.004-0.051 mg/L
(Table 2-9). Exceedances of the dissolved and total recoverable arsenic performance goals occurred
in both Silver Bow Creek sites located downstream from the Warm Springs Ponds (i.e., Sites SBC-
P2 and SS-25) during all Q2 and Q3 sample periods?® except for the Q2-Falling period, where total
recoverable arsenic did not exceed the standard at Site SBC-P2 (Table 2-8; Table 2-9).
Exceedances of the dissolved arsenic performance goal occurred in both Mill-Willow Creek sites
(Sites MCWC-MWB and MWB-SBC) during all sample periods (Table 2-8). Exceedances of the
total recoverable performance goal occurred in both Mill-Willow Creek sites in all sample periods
except Q4 (Table 2-9).

Median dissolved and total recoverable arsenic concentrations nearly doubled between paired
sites in Silver Bow Creek above (Site SS-19) and below (Site SBC-P2) the Warm Springs Ponds
(Figure 2-39; Figure 2-40). Between paired Mill-Willow Creek sites above (Site MCWC-MWB) and

15 Site SBC-P2 was not accessible due to high streamflows during the Q2-Rising sample period and was not
sampled.
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below (Site MWB-SBC) the Mill-Willow Bypass, median dissolved and total recoverable arsenic
concentrations were similar (Figure 2-39; Figure 2-40). The Silver Bow Creek sites below the
Warm Springs Ponds (Sites SBC-P2 and SS-25) and the two Mill-Willow Creek sites had the
highest median arsenic concentrations of any tributary sites by a substantial margin (Figure 2-
39; Figure 2-40). The lowest median arsenic concentrations occurred in Warm Springs Creek and
the Little Blackfoot River (Figure 2-39; Figure 2-40).

Dissolved and total recoverable arsenic concentrations at each Clark Fork River tributary sites
were similar in 2018 compared to prior monitoring years, although concentrations in all Q2
sample periods were relatively high (Figure 2-41; Figure 2-42). Over the period of monitoring at
these tributary sites, there do not appear to be any temporal trends at any of these sites in either
dissolved or total recoverable arsenic concentrations given the variability in these data (Figure
2-41; Figure 2-42).

Table 2-8. Dissolved arsenic concentrations (mg/L) at Clark Fork River Operable Unit
monitoring stations, 2018.

Sample Period
Site ID Site Location Q2
Q1 Q3 Q4
Rising ‘ Peak ‘ Falling

Mainstem sites
CFR-03A Clark Fork River near Galen 0.008 0.008
CFR-07D Clark Fork River at Galen Road 0.009 0.009
CFR-11F Clark Fork River at Gemback Road 0.009
CFR-27H Clark Fork River at Deer Lodge 0.010 0.008
CFR-34 giﬁfﬁiﬁi at Williams- 0.010 0.008
CFR-116A Clark Fork River at Turah 0.007 0.005

Tributary sites
SS-19 Silver Bow Creek at Frontage Road 0.009 0.009 0.009 0.007 | 0.005
SBC-P2 Silver Bow Creek at Pond 2 Outfall 0.009
SS-25 Silver Bow Creek at Warm Springs 0.010
MCWC-MWB | Mill-Willow Creek at Frontage Road
MWB-SBC Mill-Willow Bypass near mouth
WSC-SBC Warm Springs Creek near mouth 0.004 0.005 0.008 0.006 0.005 | 0.004
LBR-CFR-02 ;Lt;;e Blackfoot River at Beck Hill 0.004 | 0.005 | 0.007 | 0.006 | 0.005 | 0.004
FC-CFR Flint Creek near mouth 0.006 0.007 0.007 0.009 0.009 | 0.006

Not sampled.

Exceeds specified arsenic surface water performance goal for dissolved concentration (0.010
mg/L) [USEPA, 2004].

64



Table 2-9. Total recoverable arsenic concentrations (mg/L) at Clark Fork River

Operable Unit monitoring stations, 2018.

Sample Period
Site ID Site Location Q2
Q1 Q3 Q4
Rising \ Peak \ Falling
Mainstem sites
CFR-03A Clark Fork River near Galen 0.009 0.014 | 0.008
CFR-07D Clark Fork River at Galen Road 0.012 0.014 | 0.009
CFR-11F Clark Fork River at Gemback Road 0.014 0.015 | 0.001
CFR-27H Clark Fork River at Deer Lodge 0.015 0.016 | 0.009
CFR-34 giﬁfﬁgiﬁ’; at Williams- 0.016 0.016 | 0.010
CFR-116A Clark Fork River at Turah 0.009 0.007 | 0.006
Tributary sites
SS-19 Silver Bow Creek at Frontage Road 0.015 0.016
SBC-P2 Silver Bow Creek at Pond 2 Outfall 0.008
SS-25 Silver Bow Creek at Warm Springs 0.011
x\?vvlgc Mill-Willow Creek at Frontage Road
MWB-SBC Mill-Willow Bypass near mouth
WSC-SBC Warm Springs Creek near mouth 0.004 0.013 0.011 0.008 0.006 | 0.004
i;fR'CFR' ;Ltiie Blackfoot Riverat Beck Hill | 10, | 0010 | 0,007 | 0.006 | 0.006 | 0.004
FC-CFR Flint Creek near mouth 0.007 0.017 0.014 0.013 0.009 | 0.007

Not sampled.

Exceeds specified arsenic surface water performance goal for total recoverable concentration

(0.018 mg/L) [USEPA, 2004].
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Figure 2-35. Boxplots of dissolved arsenic concentration by river mile at mainstem sampling
sites in the Clark Fork River Operable Unit, 2018. Horizontal line represents the arsenic
performance goal for dissolved concentration [USEPA, 2004].
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Figure 2-36. Boxplots of total recoverable arsenic concentrations by river mile at mainstem
sampling sites in the Clark Fork River Operable Unit, 2018. Horizontal line represents the
arsenic performance goal for total recoverable concentration [USEPA, 2004].
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Figure 2-37. Dissolved arsenic concentrations at mainstem sampling sites in the Clark Fork
River Operable Unit, 2010-2018. Horizontal lines represent the arsenic performance goal for
dissolved concentration [USEPA, 2004].
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Figure 2-38. Total recoverable arsenic concentrations at mainstem sampling sites in the Clark
Fork River Operable Unit, 2010-2018. Horizontal lines represent the arsenic performance goal
for total recoverable concentration [USEPA, 2004].
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Figure 2-39. Boxplots of dissolved arsenic concentrations at tributary sampling sites in the Clark

Fork River Operable Unit, 2018. Horizontal line represents the arsenic performance goal for

dissolved concentration [USEPA, 2004].
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Figure 2-40. Boxplots of total recoverable arsenic concentrations at tributary sampling sites in

the Clark Fork River Operable Unit, 2018. Horizontal line represents the arsenic performance

goal for total recoverable concentration [USEPA, 2004].
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Figure 2-41. Dissolved arsenic concentrations at tributary sampling sites!¢ in the Clark Fork
River Operable Unit, 2010-2018. Horizontal line represents the arsenic performance goal for
dissolved concentration [USEPA, 2004].

16 Tributary abbreviations: SBC = Silver Bow Creek and MWC = Mill-Willow Creek.
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Figure 2-42. Total recoverable arsenic concentrations at tributary sampling sites!? in the Clark
Fork River Operable Unit, 2010-2018. Horizontal line represents the arsenic performance goal
for total recoverable concentration [USEPA, 2004].

17 Tributary abbreviations: SBC = Silver Bow Creek and MWC = Mill-Willow Creek.
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2.3.6.2 Cadmium

In the Clark Fork River mainstem in 2018, total recoverable cadmium concentrations ranged
from 0.00004-0.00087 mg/L (Table 2-10). No exceedances of the chronic aquatic life standard for
cadmium occurred in the mainstem in 2018 (Table 2-10).

Longitudinally, median total recoverable cadmium concentrations at mainstem sites increased
through Reach A from river mile 3 (Clark Fork River near Galen; Site CFR-03A) to river mile 34
(Clark Fork River at Williams-Tavenner Bridge; Site CFR-34) and then decreased downstream to
river mile 116 (Clark Fork River at Turah; Site CFR-116A) in 2018 (Figure 2-43).

Total recoverable cadmium concentrations at each Clark Fork River mainstem site were
generally similar in 2018 compared to prior monitoring years although there were several notable
exceptions where 2018 samples had concentrations that were higher than expected compared to
prior monitoring years (Figure 2-44). Over the period of monitoring at these mainstem sites, there
do not appear to be any temporal trends at these sites in total recoverable cadmium
concentrations given the variability in these data (Figure 2-44).

In the Clark Fork River tributaries in 2018, total recoverable cadmium concentrations ranged
from <0.00003-0.00040 mg/L (Table 2-10). No tributary sample concentrations exceeded the
chronic aquatic life standard in 2018 (Table 2-10).

Median total recoverable cadmium concentrations decreased, by about half, between paired
sites in Silver Bow Creek above (Site SS-19) and below (Site SBC-P2) the Warm Springs Ponds
(Figure 2-45). Between paired Mill-Willow Creek sites above (Site MCWC-MWB) and below (Site
MWB-SBC) the Mill-Willow Bypass, median concentrations decreased slightly at the downstream
site (Figure 2-45). Median concentrations at Warm Springs Creek, Flint Creek, and the Little
Blackfoot River were low compared to the chronic aquatic life standard (Figure 2-45).

Generally, total recoverable cadmium concentrations at each Clark Fork River tributary site
were similar in 2018 compared to prior monitoring years (Figure 2-46). Temporal trends are not
apparent at most tributary sites except for Silver Bow Creek at Frontage Road (Site SS-19)
(Figure 2-46).
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Table 2-10. Total recoverable cadmium concentrations (mg/L) at Clark Fork River
Operable Unit monitoring stations, 2018.

Sample Period

Site ID Site Location Q2
Q1 Q3 Q4
Rising Peak Falling

Mainstem sites

Clark Fork River near

CFR08A | 57" 0.00011 | 0.00024 | 0.00010 | 0.00010 | 0.00004 | 0.00009
lark Fork River at Gal
CFR-07D goz]; ork River at Galen | 50016 | 000045 | 0.00020 | 0.00015 | 0.00006 | 0.00009
CFR11p | Clark Fork River at 0.00016 | 0.00052 | 0.00020 | 0.00015 | 0.00005 | 0.00010
Gemback Road
CFR-27H E(l)z]gz Fork Riverat Deer | 10000 | 0.00081 | 0.00038 | 0.00022 | 0.00008 | 0.00012
CFR-34 Clark Fork River at 0.00023 | 0.00087 | 0.00046 | 0.00027 | 0.00020 | 0.00011

Williams-Tavenner Bridge
CFR-116A | Clark Fork River at Turah | 0.00014 0.00058 0.00025 0.00016 | 0.00004 | 0.00006

Tributary sites

SS-19 Silver Bow Creel at 0.00073 | 0.00040 | 0.00031 | 0.00023 | 0.00027 | 0.00034
Frontage Road

Silver Bow Creek at Pond

SBC-P2 0.00013 0.00014 | 0.00013 | 0.00005 | 0.00016
2 Outfall

SS-25 Silver Bow Creek at Warm | ) 01 < | 50022 | 0.00010 | 0.00011 | 0.00004 | 0.00013
Springs

MCWC- Mill-Willow Creek at

NWE Frontage Road 0.00007 | 0.00035 | 0.00014 | 0.00008 | 0.00004 | 0.00012

MWB- Mill-Willow Bypass near 0.00005 | 0.00019 | 0.00011 | 0.00008 | ND | 0.00003

SBC mouth

Warm Springs Creek near

WSC-SBC mouth 0.00004 0.00024 0.00011 0.00009 | 0.00004 | 0.00005
LBR-CFR- | Little Blackfoot River at

J
09 Beck Hill Road ND 0.00010 | 0.00003 ND ND ND
FC-CFR Flint Creek near mouth 0.00003? | 0.00017 0.00010 0.00008 ND 0.00003

Not sampled.

ND Not detected at method detection limit.
Estimated because: (1) result is between method detection limit and analytical reporting limit,
dJ or (2) relative percent difference of associated field sample and duplicate pair was above project-
specific data quality objective (25%).
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Figure 2-43. Boxplots of total recoverable cadmium concentration by river mile at mainstem
sampling sites in the Clark Fork River Operable Unit, 2018. Horizontal line represents the
performance goal [USEPA, 2004].
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Figure 2-44. Total recoverable cadmium concentrations at mainstem sampling sites in the Clark
Fork River Operable Unit, 2010-2018. Horizontal lines represent the performance goal [USEPA,

2004].
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[USEPA, 2004].

78



SBC at Frontage Road SBC at Pond 2 Qutfall SBC at Warm Springs

o
o] = o]
2 2 o 2
(=1 = (=1
- . ) - - i
- =W
g ——wer— g . * a0 E s o e o
o [ I I I I 1 g I I I I I 1 o [ I I I I 1
210 2014 208 2010 204 208 210 2014 208
- MWC at Frontage Road MWC near mouth Warm Springs Creek
-é.'l oy o =
E = = =2
= O (=1 (=1
o o o o
=]
il . . -
@
=
=) (o] (o] (o]
(%) o o o
E (== L= (==
— o o o
[
5 - - i
- L
R T g g e
£ 8 - g - Smbutialpuials g - Snswnyliye ol
5 o | T T T T 1 = T T T T 1 = T T T T 1
L}
O 210 2014 208 2010 204 208 210 2014 208
Little Blackfoot River Flint Creek
= =
o o
(== (== [ ]
o] o]
(o] (o]
o o
(== (==
=] =]
[ L] o | ]
g r—— = S I enb wondubde
P} | ! ! ! ! 1 P} I ! ! ! ! 1
210 2014 208 2010 204 208

Figure 2-46. Total recoverable cadmium concentrations at tributary sampling sites!8 in the Clark
Fork River Operable Unit, 2010-2018. Horizontal lines represent the performance goal [USEPA,
2004].

18 Tributary abbreviations: SBC = Silver Bow Creek and MWC = Mill-Willow Creek.
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2.3.6.3 Copper

In the Clark Fork River mainstem in 2018, dissolved copper concentrations ranged from 0.003-
0.022 mg/L (Table 2-11). Five mainstem samples in 2018 had concentrations exceeding the copper
performance goal: Clark Fork River at Deer Lodge (Site CFR-27H), Clark Fork River at Williams-
Tavenner Bridge (Site CFR-34), and Clark Fork River at Turah (Site CFR-116A) during the Q2-
Rising sample period; Site CFR-116A during the Q2-Peak sample period; and Site CFR-34 during
the Q2-Falling sample period (Table 2-11).

Longitudinally, median concentrations at mainstem sites increased gradually through Reach
A from river mile 3 (Clark Fork River near Galen; Site CFR-03A) to river mile 34 (Clark Fork
River at Williams-Tavenner Bridge; Site CFR-34) and then decreased downstream to river mile
116 (Clark Fork River at Turah; Site CFR-116A) in 2018 (Figure 2-47).

Dissolved copper concentrations at each Clark Fork River mainstem site were generally
similar in 2018 compared to prior monitoring years, although concentrations at some sites were
relatively high during Q2 sample periods (Figure 2-48). Over the period of monitoring at the
mainstem sites, there do not appear to be any temporal trends at these sites given the variability
in these data (Figure 2-48).

In the Clark Fork River tributaries in 2018, dissolved copper concentrations ranged from
<0.001-0.019 mg/L (Table 2-11). One exceedance of the dissolved copper performance goal
occurred in the Clark Fork River tributaries in 2018: in Silver Bow Creek at Frontage Road during
the Q1 sample period (Table 2-11).

Median dissolved copper concentrations decreased between paired Silver Bow Creek sites
above (Site SS-19) and below (Site SBC-P2) the Warm Springs Ponds (Figure 2-49). Between
paired Mill-Willow Creek sites above (Site MCWC-MWB) and below (Site MWB-SBC) the Mill-
Willow Bypass, median concentrations were similar (Figure 2-49). Median concentrations in the
Little Blackfoot River and Flint Creek were lower than in the other tributaries (Figure 2-49).

Dissolved copper concentrations at each Clark Fork River tributary site were similar in 2018
compared to prior monitoring years, although concentrations were relatively high at some sites
during Q2, particularly the two Mill-Willow Creek sites (Figure 2-50). No sites demonstrated clear
temporal trends (Figure 2-50).
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Table 2-11. Dissolved copper concentrations (mg/L) at Clark Fork River Operable Unit
monitoring stations, 2018.

Sample Period

Site ID Site Location Q2
Q1 Q3 Q4
Rising | Peak | Falling

Mainstem sites

CFR-03A Clark Fork River near Galen 0.005 | 0.009 | 0.008 | 0.006 | 0.004 | 0.004

CFR-07D Clark Fork River at Galen Road 0.005 | 0.013 | 0.011 | 0.009 | 0.005 | 0.004

CFR-11F giﬁ‘ Fork River at Gemback 0.006 | 0.014 | 0.014 | 0.009 | 0.006 | 0.004

CFR-27H Clark Fork River at Deer Lodge 0.008 | 0.022 | 0.025 | 0013 | 0.009 | 0.004

CFR-34 Clark Fork River at Williams- 0.009 | 0021 | 0.028 | 0.016 | 0.009 | 0.005
Tavenner Bridge

CFR-116A Clark Fork River at Turah 0.007 0.010 0.014 0.007 0.003 | 0.003

Tributary sites

Silver Bow Creek at Frontage

SS-19 0.019 0.017 0.012 0.014 0.012 | 0.012
Road

SBC-P2 Silver Bow Creek at Pond 2 0.008 0.012 0.012 0.005 | 0.007
Outfall

SS-25 Silver Bow Creek at Warm Springs | 0.005 0.009 0.008 0.007 0.004 | 0.005

MCWC-MWB ;&;géwluow Creek at Frontage 0.002 | 0.010 | 0.004 | 0.003 | 0.002 | 0.002

MWB-SBC Mill-Willow Bypass near mouth 0.002 0.009 0.004 0.003 0.002 | 0.002

WSC-SBC Warm Springs Creek near mouth 0.002 0.006 0.006 0.003 0.002 | 0.002

LBR.CFR-02 Little Blackfoot River at Beck Hill 0.000 0.002 0.001 0.001 ND ND
Road 747

FC-CFR Flint Creek near mouth 0.001 0.004 0.002 0.001 ND ND

Not sampled.
ND Not detected at method detection limit.
Estimated because: (1) result is between method detection limit and analytical reporting
dJ limit, or (2) relative percent difference of associated field sample and duplicate pair was
above project-specific data quality objective (25%).
Exceeds federal ambient water quality criteria for chronic toxicity [USEPA, 1986].
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Figure 2-47. Boxplots of dissolved copper concentration by river mile at mainstem sampling sites
in the Clark Fork River Operable Unit, 2018. Horizontal line represents the performance goal??
[USEPA, 2004].

19 Assuming water hardness is 100 mg/L as CaCO3.
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Figure 2-48. Dissolved copper concentrations at mainstem sampling sites in the Clark Fork River
Operable Unit, 2010-2018. Horizontal lines represent the performance goal20 [USEPA, 2004].

20 Assuming water hardness is 100 mg/L as CaCO3.

83



0.020
N
'
1
1
1
0.015
)
[a)]
E
o
[iH]
=
$0.010 — o
w
o i =
5 i
[N
(o]
o 1
O '
1
1
0.005 ' .
I
1 —_
|
l
o |
| |
0.000 -
[ I I I I I I |
o = w o A o o Syt
LiA] m o [1M] '5' Lib] m @D
it s L o o o 9 s
% © U‘c} % £ O e O
L] i w _— =
[a)] o [
@ - = @ o 2 T =
£ = & = < = 3 -
S g = S @ S 5
IC = = IC A w m
® - o ® o E ®
3 3 g i @ 2 8
o = o = =
= O O = =] x
O = = O = =
3 3 S g = S
M © @ = = i
[ LiH] o =
o = 2 < = @2
w 0 = o
=
—1

Figure 2-49. Boxplots of dissolved copper concentration at tributary sampling sites in the Clark
Fork River Operable Unit, 2018. Horizontal line represents the performance goal?! [USEPA,
2004].

21 Assuming water hardness is 100 mg/L as CaCO3.
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22 Tributary abbreviations: SBC = Silver Bow Creek and MWC = Mill-Willow Creek.

23 Assuming water hardness is 100 mg/L as CaCO3.
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2.3.6.4 Lead

In the Clark Fork River mainstem in 2018, total recoverable lead concentrations ranged from
0.0003-0.0378 mg/L (Table 2-12). Exceedances of the lead chronic aquatic life standard occurred
at all mainstem sites at least once during Q2 sampling periods (Table 2-12).

Longitudinally, median concentrations at these mainstem sites increased through Reach A
from river mile 3 (Clark Fork River near Galen; Site CFR-03A) to river mile 34 (Clark Fork River
at Williams-Tavenner Bridge; Site CFR-34) and then decreased downstream to river mile 116
(Clark Fork River at Turah; Site CFR-116A) (Figure 2-51). Median concentrations at Site CFR-
116A were higher than at Site CFR-03A (Figure 2-51).

Total recoverable lead concentrations at each Clark Fork River mainstem site were generally
similar in 2018 compared to prior monitoring years, although the Q2 concentrations at most sites
were relatively high (Figure 2-52). There do not appear to be any readily discernable temporal
trends in concentrations at these mainstem sites (Figure 2-52).

In the Clark Fork River tributaries in 2018, total recoverable lead concentrations ranged from
<0.0003-0.0154 mg/L (Table 2-12). Exceedances of the total recoverable lead performance goal
occurred at all tributary sites except Silver Bow Creek at Pond 2 Outfall (Site SBC-P224) and
Silver Bow Creek at Warm Springs (Site SS-25) (Table 2-12).

Median total recoverable lead concentrations decreased, by about half, between paired sites in
Silver Bow Creek above (Site SS-19) and below (Site SBC-P2) the Warm Springs Ponds (Figure
2-53). Between paired Mill-Willow Creek sites above (Site MCWC-MWB) and below (Site MWB-
SBC) the Mill-Willow Bypass, median concentrations decreased slightly at the downstream site
(Figure 2-53). Median concentrations in Flint Creek were substantially higher than in other
tributary sites in 2018 (Figure 2-53).

Total recoverable lead concentrations at each Clark Fork River tributary site were similar in
2018 compared to prior monitoring years (Figure 2-54). There do not appear to be any readily
discernable temporal trends in concentrations at these tributary sites (Figure 2-54).

24 Site SBC-P2 was not accessible during the Q2-Rising sample period and was not sampled.
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Table 2-12. Total recoverable lead concentrations (mg/L) at Clark Fork River Operable
Unit monitoring stations, 2018.

Sample Period

Site ID Site Location Q1 Q2

3 4
Rising \ Peak ‘Falling Q Q

Mainstem sites
CFR-03A Clark Fork River near Galen 0.0009 | 0.0045 0.0013 0.0014 | 0.0003 | 0.0006

CFR-07D Clark Fork River at Galen Road 0.0023 | 0.0150 | 0.0052 | 0.0032 | 0.0008 | 0.0011
Clark Fork River at Gemback

CFRAIF | o °" 0.0033 | 0.0180 | 0.0062 | 0.0027 | 0.0005 | 0.0013
CFR-27H | Clark Fork River at Deer Lodge | 0.0067 | 0.0329 | 0.0133 | 0.0062 | 0.0011 | 0.0020
CFR-34 Clark Fork River at Williams- 0.0073 | 0.0378 | 0.0150 | 0.0070 | 0.0012 | %09%!
Tavenner Bridge J
CFR-116A | Clark Fork River at Turah 0.0034 | 0.0137 